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~---------------- HEWLETT~e'PACKARD --...... 

HP 3000 INTRODUCTION TO MPE INTERNALS 

PREREQUISITES: THE 'STUDENT MUST HAVE ATTENDED ALL LEVEL I 

S.E.. COURSES. IN ADDITION, THE SE SHOULD HAVE A GOOD WORKING 

KNOWLEDGE OF SP'L AND DATA STACKS AND HAVE AT LEAST THR'EE 

MONTHS FIELD EXPERIENCE SINCE HIS LAST S.E. COURSE. 

COURSE OBJECTIVES: TO TEACH THE TECHNICALLY ORIENTED STU:PENT 

TO BETTER WORK WITH THE MPE OPERATING SYSTEM. SPECIFICALLY,­

THIS COURSE WlLI.. ENABLE THE s.e. TO ASSIST IN TECHNICAL. CON­

SULTATION, PROBLEM ANALYSIS., AND IDENTIFICATION OF BOTH 

HARDWARE AND SOFTWARE PROBL~S BY: 

A. IDENTIFYING THE FUNCTIONS OF VARIOUS MPE MODULES TO BE 

ABLE TO LOCALIZE SYSTEM PROBLEMS. 

B. EARNING THE FUNCTION OF CRITICAL TABLES AND THEIR STRUCTURE, 

C, LEARNING A METHODOLOGY OF DUMP ANALYSIS, 

D. KNOW I NG THE HARDWARE STRUCTURE OF THE SER I ES 1 I/ I IL 30/33/44 
PROCESSORS, 

E. SYSTEM PROGRAM AND SL INSTALLATIONS, PERFORMING SYSDUMP 

INSTAl..l..ATIONS OF SYSTEM PROGRAMS AND SYSTEM SL.MODULES, 

COURSE LEt~GTH: 2 WEEKS 

COURSE MATERIALS: 
1. SOFTWARE POCKET GUIDE (30000-90049) 
2. SPL REFERENCE MANUAL (30000-90024) 
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,,,------------------------------------- HEWLETT~PACKARD 

Ell F SYSTEM 
INTRINSIC INTERFACE TO PHYSICAL r/o. 

CLOCK 

\' ·- ,.,, . r' ... ,_,. _, 

. ,. . , .. ' .,. 
,•" ~ ~ ; f'''\ 

THE SYSTEM CLOCK-.IS A HARDWARE DEVICE THAT INTEP-RUPTS. 

THE C?U EVERY J..00 MILl.I-SECONOS, WHEN AN INTERRUPT"''~ 

,QCCURRS FROM ;:HE CLOCKJ A ROUTINE CALLEO) "TICK/' .. rs:: 
EXECUTED, TICK-UPDATES SYSTEM TIME THEN ACTIVATES.··~·" •' . 

THE 0 I SPATCHER FOR SCHEDUl.J NG OF PROCESS ES AT' Ced'~1._, 
) ' ~ . ' ' "' '. 

SI,..£'!>. : - '·-I 

... ,. . .....,,_,....__.,, __ 

~ l' ~ .... !, 

~- l .., • £ 

;.. ; -· ';:,; h.'. ~~ ~ 
'" .,.,. " -- '·"-"-
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111"'---------------- HEWLETT' PACKARD --~ 

•·, . 
USER PROCESS--

l. A USER PROCESS IS LAUNCHED TO HAVE THE CPU. 

2. EVERY 100MILI.ISECONOS THE SYST'EM CLOCK GENE~ATES 
AN INTERRUPT. 

3. THE INTERRUPT HANDLER FOR. THE CLOCK LAUNCHES 
THE DISPATCHER. 

4. THE DISPATCHER CHECKS FOR A HIGHEP. PRIOFHTY PRO .. 
CESS TO LAUNCH, 

5, IF' NON£, THEN CHECKS THE CURREf·IT PROCESS. I~ IT 
EXCEEDED ITS 1'1"'E 3UC.E) 1• THEN ITS P~IORITY IS 
LOWERED. · . 

6. THE DISPATCHER THEN LAUNCHES THE HIGHEST PRIORITY 
PROCESS. 

I 13 
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-------------------- HEWLETT a PACKARD 

INTRINS !CS 

1. 

2. 

3. 

4. 

DIRECT USER CALLABLE PROCEDURES USED SY A 
PROGRAM, 

THESE PROCEDURES CHECK ON THE VALIDITY ANO 
CAPABILITY OF THE REQUEST. 

THE INTRINSICS THEN MAKE CALLS TO THE FILESYSTEM 
(FREADJ FOPEN< ETC.) OR TO MEMORY MANAGER (GETDSEGJ 
ALTDSEG; ETC I} I 

UPON COMPLETION; THEY RETURN TO THE USER. 

r 15 
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..----------------------------------- HEWLETT~PACKARD 

FILE SYSTEM 
l. A USER PROGRAM WISHES EiiHER I/O OR SOME CONTROL. 

OF A DEVICE. 

2 I THE USER PROGRAM CALL..S Ft L..E SYSTEM I NiR I NS I cs I 

3, THE Fil.E SYSTEM INTRINSICS CAI..!.. PROCEDURES IN 
THE Fil.E. SYSTEM, 

4, IF THE I/O ts TO A DEVICE OTHER THAN DISC OR 
A 1.ABELED TAPEJ THEN CONTROt.. PASSESJ AFTER 
CHECKJNG FOR VALIDITYJ TO THE I/O SYSTEM, 

5. IF THE REQUEST IS A DISC FIL.EJ THE FILE SYSTEM 
CHECKS WHERE IT IS.SY WAY OF THE DIRECTORY, 

6. IF IT IS A PRIVATE VOi.LIME THEN THE FILE SYSTEM 
CHECKS TO MAKE SURE THE VOLUME IS.MOUNTED, FINDS 
WHERE THE FILE IS L.OCATEDJ THEN uses THE 1/0 
SYSTEM TO MANIPULATE THE FILE. 

7, IF IT IS A SERIAL OISCJ FILE SYSTEM Al.LOCATES 
THE DISC DRIVE ANO WRITES .QR READS SEQUENTIAi.LY 
TO THE DISC. 

8 I IF rT Is A LABELED TAPEJ THE FI LE SYSTEM CHECKS 
IF THE VOl.UME IS MOUNTED ON THE DRIVE. IF NOTJ 
IT REQUESTS THAT IT SE MOUNTED. IF MOUNTED, 
ACTIVATES THE. r/o SYSTEM" TO BE{;IN MANIPULATING 
THE TAPE FILE, 



._......,.----------------· HEWT.E1'1's PACKARD 

9. tN A.ODIT!ON TO AU.. OF THE ABOVE, THE FIL.! SYST~M' 
K!!P.S . TRACK OF: 

A. BEGINNING ANO END OF FIL.ES. 
S. Bl.OCKING AND OE!l.OCKING LOG!CAI.. ANO FHYS!CAL 

RECORDS. 
c. CURRENT RECORD POtNT':RS, 
O. WHICH FIL.ES ARE OPEN. 

E. PHYSlCAl. CHARACT!R I ST I CS OF THE. FIL.ES. 

I 18 
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~----------------· HEWI..ETTS PACKARD 

SCHEDULING DISPATCHER-

l. A1.1. PROC!SSES IN THE. SYSTEM ARE: 1..AUNCHED VIA 

TH! OJSPATCHER. 

2. OISPATCHE~·OeTER!!tINES SY PRIORITY ANO STATUSJ 
(SUSPEND, ASl...EE?J ETC,), WHICH PROCESS Wlt..1. 
RUN . 

3. OlSPATCH!R MANAGES THE PROC!SS QUEUES ANO THEIR 
MANIPU1..AT!ON. 

4,. DISPATCHER IS ACTIVATED SY INTSRRUFT HANOl.!~S1 
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Jlllll'------..... --------- HtWI...'TT's PACKARD ---.... 

IrffERHUPT HA1~DLERS-

ON THE 3000 THERE AR! TWO iYP5S OF C?U INTERRUPTS:· 

. 
I. EXTERNAL. INTERRUPTS - COME Fi(OM OSVICES 

OR THE. SYSTEM Cl.OCK. A SPECIAL. AREA IN 

L.OW MEMORY CONTAINS TRANSF!R POtNTS DEPEND• 

ING ON TH! CEVIC! tNTERRUPTING-

2. INTERNAL. INTERRUPTS • AaNORMAL. CONDITIONS 

OETtCTED av n;s· MIC.~OCOOE CAUSE CERTAIN 

t:NTERRUPi ROUTINES TO PROCESS THOSE CONDITIONS, 

! 22 . 
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~----~------------· HEWUT1' SPACKAJ!D 

PROG-RRMM~D I/O OR sro 

WRITE O~ R~-
1. A REQUEST ~OR A WFHfE. OR REAO TO A oevrce 

tS ISSUED. 

2. 

3. 

LL 

s. 

6. 

7. 

I/O SYSiE:M~ S MONITOR AWAKENS ANO IN !'i!ATES 
t/o, . 

THE INITIATOR ASSEMSl..fS AN t/O ?ROGRAM r:oR 
THE OE.VIC! I 

THE s£uc:ro11t 0£ MU<.111'c.ax.".e. C..'+A~ci.. "u.vs rH>e tjo p~~M. 

WHEN THE t/o IS COMPt..£TE, .".Al ~ta UJ~T~UC.TJO/\J 
INTERRUPTS THE CPU. 

THE: INi!RRUPT HANDL.!R AWAKES THE r/o SYSTEM'S 
. MONITOR FOP. THE oevrce. 
THE COMPl..!TOR OF THE MONITOR RETURNS ro THE 
USER s I GNA~l.ING I/ 0 COMPl..C:TE I 

I 24 
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-------------------- HE.WUTTS P.~CKABD 

TERMINAL WRtTE 

l. WRITE. ts !N!T!AiED SY THE t/o SYSTEM SY F!t.L.!NG TSUF's 

AND RETURNING t/O COMPt..aT!ON STATUS, 

2. THE tNiiRRUP! SYSTEM' WRtiES A CHARACTER TO rriE TERMINAL, 

3 I THE. ~TC THE.N INTERRUPTS BAC.K TO CPU, 

4. THE !NiiRRUPT HANOI.SR OBTAtNS ANOTHER CHARACTER ANO 

WRti'ES TO THE TERMINAi.., 

5. THtS RE?EATS UNTIL. AU. CHARACTERS HAVE SS:EN TRANSFE~RS:D 

TO THE iERMI NAl., 

I 26 
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..------------------- HEWLE:T"T's PACKAif[) --...._ 

TERMINAL RE.~P 

1. USC:R POSTS A nRM!NAL READ, 

2, THE t/ 0 SYST'aM SCHEDULES A READ FOR A T'ERMINAl.. 

3. WHEN A CHARACTER rs TY?E!lJ THE oevr ca I NT'ERRU?TS TiiE C?U I 

4. tNnRRUPT HANDLER STORES CHARACTER !N T3 UF, 

5. INTERRUPT HANDLER CHECKS IF I/O COMPLETE, 

6. IF NOTJ RETURNS TO r/o SYST'aM FOR ANOTHER REA.O, tF 

t/O IS COMPU:-rE.1 GOES TO DISPATCHER, 

7. r/o SYST'CM PASSE.S DATA FROM T'SUF TO USER'S STACi<. 

r 28 
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~----------------- HE:WLETI"s PACKARD 

USER LOGGING-

-useD TO l.OG TRANSACTIONS BY A useR. 

l. TYFICAL u~e: rs TO RECORD TRANSACTIONS TO A FU.E 

OR OATA BASE, 

2. THE USER CAN EXECUTE INTRINSICS TO l.OG i~ANSACTIONS, 

3, USER LOGGUfG GOES TH ROUGH THE FI LE SYSTEM. 

4, LOGGING ·SUFFERS THE. REQUESTS TO LOG SY STORING 

THE RECORDS TO BE POSTED !N A OATA SEGMENT, 

5, 'r'4HEN THE SEGMENT IS FUl.J.. OF REQUESTS J THE USER 

LOGGING PROCESS POSTS THEM TO TAPE OR D!SC DIRECTLY 

THROUGH THE Ft LS: I 

6, IF A LOG BUFFER BECOMES FUL.J.. IT WI LJ.. SUS?END A 

PROCESS US ING IT UNTIL. THE I/ 0. CAN COMP!..ETE, 

1 3'.J 
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r.c'I lofCWt..S,.,. ,_,. ________ ....,. ___________ ~~· ~AC:XA=o---....... 

MEMORY.MANAGER 

l. MEMORY MANAGER IS A SET OF p:ROCEDURES THAT ARE 

ONL.Y CAl.1..ED BY 0 ISPATCHER I 

2. MAM HANDL.ES THE FIND OF, RES ERV tNG, AND FI 1..t..! NG 

AVA I l.J\!L.! REG r ONS OF MEJ"ICRY FOR cooe ANO DATA 

SEGMENTS. 

J, MAM Al.SO OOES GAR.SAGE COLJ..ECTION, 

4. MAM HAS !TS OWN INTERFACE TO THE I/o·sYSiEJ"I, 

IT ooes NOT CAW. ATTACHIO. 



..,,---------------- HEWLETT hi PACKARD --.... 

INTRO TO MPE INTERNALS 

STUDENT STUDY GUIDE 

TITLE: MPE MODULES INTRODUCTION 

OBJECTIVES: UPON COMPLETION OF THIS LESSON THE STUDENT SHOULD 

BE ABLE TO: 

1. UNDERSTAND WHAT AN OPERATING SYSTEM IS AND 

THE FUNCTION OF ONE, 

2. BE ABLE TO NARROW A SYMPTOM DOWN TO A FUNCTIONAL 

MODULE, 

A l 



TYPE 

A. SYSTEM l. T. 

BI PRODUCT I. T. 

C. DELTA I. T. 

THEfE ARE 4 0 TYPES 
OF S/W m.s-tJtl.ATION 

TAPES 

$/W FOR ENTIR: SYSTEM 
COi\f I GURATI ON 

EX: C.00.01 <MR: IV 

DISTRIBUTHliJ 
TIM: FRN1: 

ONCE A QUARlER OR 
WHEN APPLICABLE 

Slrl FOR ENTIRE SYSTEM ~MEN APPLI OBLE 
crnFIGUPJ\THll BUT ONLY THAT 
S/W FOR A PA~TICULAR PRPJJUCT EX: c. 00. ffi (CUB) 
.ENHMflJ1 

THIS I. T. COOAINS ONLY EVERY 2 f/Otffi-IS (60 ll'\YS) 
FIXES TO EXISTING BlfS ON 
aJRfE~IT S/W. EX: CAI 

OOLY THAT S/W TO SUPffiRT A WHB~ APPLICABLE HP-IB 
n. PRofiOcl<rAPE PARTI cuLAR PRODUCT 

·-·~----... <NOT A COLD-LOAD) · - EX: CARD READER PROD. TPPE 
~ .. , ·-.,.,_ 

'· 

Al.A 

CllSTCff:R 
UPDAlE STRAlEGY 

MIDATORY UPDAlE 

UPDATE OOLY THOSE CUSTCM:RS 
THAT PlJRrnA)ED THAT PROOLJCT. 

EVERY 2 f'I}ffHS OR WHENEVER 
FSC Is IHM ~ECESSMY. 

ONLY THffiE CLISTQ'VERS THAT 
PURCHA)ED THE PRODUCT. 



POSSIBLE S/W TAPES 

* SOURCE CONTAINS SOURCE CODE FOR OPERATING SYSTEM AND INCLUDE FILES 

EX: Soosoo2c.HP32002·SUPPORT 
& PAOP002C·HP320Q2.SUPPORT 

* MMT : STANDS FOR MASTER MA I NTENANCE TAPE. CONT A 1 r~s THE FOLLOW I NG 

FILES: 
- MOOMOU2C~HP32002·SUPPORT 

. CTHIS FILE, WHEN MERGED WITH THE CORRESPONDING SOURCE 

FILE AT CUMPILE, WILL CREATE AN UP-TO-DATE HARUCOPY 

SOURCE LISTING-) 
- UUOU002C-HP32UQ2.SUPPORT 

THIS IS THE UPDATED USL FILE FUR MODULE l~ITIAL· 

PUUP002C-HPilOU2·SUPPORT 
THIS IS THE UPDATED PROGRAM FILE FOR MODULE INITIAL· 

- JOOJOU2C-HP32002·SUPPURT 
THIS IS THE JOti FILE THAT, WHEN STREAMED, WILL CREATE 

THE LISTING FOR MODULE INITIAL· 

* I-T· THIS IS THE S/W INSTALLATIO~ TAPE THAT CONTAINS THE MPE 

OPERATING SYSTEM· 
CTHIS TAPE TAKES THE PLACE OF "NOON" FILES·> 

. 

* SRB : SOFTWARE RELEASE BULLETINJ THIS TAPE CONTAINS INFO ON CURRENT 

STATUS UF THE S/WJ 

- ----------------------rJ;t HEWLETT t..'.U PACKAi::10 

II ·l U 



* v. u. f. 

I \ LFix LEVEL 
UPDATE LEVEL 

VERSION LEVEL 

S/W TAPE DESCRIPTORS 

THESE TWO POSITIONS (NUMERICAL> ARE INCREMENT6D 

AS S/W IS FlXEll AND ENHANCED· 
CTHIS LETTER POSITIOU IS INCREMENTED WHEN A 

MAJOR CHANGE TU THE S/W IS MADE·>. 

EXAMPLE: c.00.02 CU-MIT> 

* DATE CODE CREVlSION): THIS NUMBER REPRESENTS THE WEEK UFA 
PAKTICULAR YEAK A SPECIFIC R~LEASE UF CUUE 

FREEZES CI·E·~ THE FREEZE DATE IS THE TIME 

WHEN NU OTHER CHANGES CAN BE SUHMITTEU TO 

THE SOURCE CUDE>· 

EXAMPLE: CURRENT YEAR: 1981 
BASE YEAR: .JjJill_ 

2131 

~.SlST WEEK UF 1981 THIS CODE FROZEN· 

' 2131 lS THE 1JATECUDE FUR C0 0U 0 UL (1)-MlT) 

, 

- ----------------------- rJO" HEWl..ETT ~/"....I ?ACKA~O 

A l.C 



,,.-----------------HEWLETT' PACKARD ----..... 

MPE MODULES 
NU~BERING CONVENTION 

SXXS002C - SOURCE F!LE FOR MODULE XX. 

MXXM002C - MAINTENANCE FILE FOR MODULE xx. 

UXXU002 c - us L FI LE FOR MODULE xx t 

. . 
PXXP002C - PROGRAM FILE FOR MODULE xx. 

·JXXJ002C - Joa FILE FOR MODULE XX. 

MPEMITZ - DOCUMENTATION FILE FOR MPE. 

ALL FILES ARE FOUND IN THE GROUP HP32002 OF THE 
SUPPORT ACCOUNT, 
HP32~33 IS FOR THE SERIES 33j3D/4c;"4'/ 
HP32000 IS FOR THE SERIES I. 

A 2 



-------------------HEWLETT' PACKARD---..... 

PROGRAM SLCREF2 

UMSUPPORTE D 

:FILE SL•SL.Pua.SYS~OLD 

' 

ASQ~ iIO N~IO ALLtiCtJT TL 
U10~T !0'.:C NR!O Flt.ESYS~ 

ASO~TJOl-'3 PINT 0$"4T~C 

AAORTMAIL pi;oC.,.A!L ~OQl';uE 

Aao~rP~ocra NPlO ol.!CH:~GUF. 

ARORTPROG Pf l\fT c1Pnr 

A 3 



sLC.REF 
SL CROSS REFERENCE -- SL.PUB.SYS 

REFERENCES .. 7021 SEGMENTS • 168 ENTRY POINTS = 2607 MEMORY " 23897 

ABORT ABORTDUMP CHECKER FIRMWARE SIM! !NIN.PUB.SYS KERNELC MISCSEGC 
ABORTJ270 TTSINTR TTSSON.PUB.SYS 

ABORTDSEG KERNE LO MORGUE 

ABORTIO NRIO ALLOCUTIL DEVREC.PUB.SYS DSMISC OPHI PROGEN.PUB.SYS 
SPOOLING 

ABORTI03270 IOMONITOR3270 TTSINTR 

ABORTIOX NRIO FILESYS2 FILESYS7 

ABORT JOB PROCSEG DSMl~C IOTERMO. PUB. SYS SPOOLCOMSl 

ABORTMAIL PROCSEG MORGUE 

ABORT PROCESS KERNELC 

ABORTPROCIO NRIO MORGUE PROCSEG UCOP.PUB.SYS 

ABORTPROG PROCSEG CIINIT CIUSERUTIL OSSEG4 

ABORTRIN MORGUE 

ABOR TT IMEREQ HARD RES BIPC CSUTILTY HIOLPRTO. PUB. SYS HIOLPRTl.PUB.SYS HIOLPRT2.PUB.SYS 
HIOTAPEO.PUB.SYS IOINPO.PUB.SYS IOLPRTO.PUB.SYS IOMONITOR3270 IOMPSO PUB SYS IOMPTRMO.PUB.SYS 
IOPRPNO.PUB.SYS IOTAPEO.PUB.SYS KERNE LC MPMON.PUB.SYS 

ABSOLUTESEG DEBUG 

AC CC HECK DIRC FILESYS6A LISTDIR2.PU6.SYS RESTORE STORE 

ACCEPT OS SE GS DS2026.PU8.SYS DSTEST.PUB.SYS 

ACCEPT'FREE'C COBLIB16 

ACCEPT'INPUT'C COBLIB16 

ACHRLL' CLIB'Ol 

ACHRLPB' CLIB'Ol 

ACHRLS' CLIB' 01 

ACURSL' CLIB' 01 

ACHRSPB' CUB '01 

ACHRSS' CLIB' 01 

ACTIVATE PROCSEG• B 'BASIC IN BASIC.PUB.SYS COBEDIT. PUB. SYS COMSYSS DSCOPY.PUB.SYS 
()SSEG5 DSTF.ST.PUB.SYS IOCDPNO.PUB.SYS MPTE!H. PUB. SYS MRJEMON.PUB.SYS SEGUTIL 
SPOOK.PUB.SYS SYSDUMP.PUB.SYS TOP.PUB.SYS TRACPROG.PUB.SYS TTSSON.PUB.SYS TTSUSER.PUB.SYS 
XRJCGEN.PUB.SYS 

ADDA SS OPHI 

0~rnmf0m felff{}~~flicf:f {d/brrz A2c£l31Jffi :5EbMW( tefi pnxtttu,e 
:f.. 



fORMUSERID CIUSERUTil 

f POINT f ILESYS2 APL.PUB.SYS B'fllEIO BASIC.PUB.SYS · COBLIBU COBOll I . PUB. SYS 
·CSDUMP.PUB.SYS DBRECOV.PU8.SYS DSCOPY.PUB.SYS DSM.PUB.SYS DSSEG4 EDITOR. PUB. SYS 
fORMSPfC.PUB.SYS IMAGE08 KSAMOl KSAM05 KSAMUTIL.PUB.SYS lOGSEGO 
OPMEO QUERY.PUB.SYS RPG' IMAGE' 10 RPG' INIT RPG' IO SCRIBE. PUB. SYS 
SEGPROC.PUB.SYS SE GUT IL STORE SYSOUMP. PUB. SYS · TOP.PUB.SYS TRACPROG.PUB.SYS 
TTSCONfG TTSMON.PU6.SYS V3000'6 Xl2100.PUB.SYS 

f PROCTERM fllfSVS7 MORGUE OPHI TTSMON.PUP.SYS 

fQUIESCE'IO flLESYSlA fILESYS2 fllESYS3 

fQUIESCEIO flLESYS5 flLESYS7 

fREAD FILESYSlA APL.PUB.SYS ASOCTABL.PUB.SYS B'BASICIN B'fllEIO BASIC.PUB.SYS 
BASICOMP.PUB.SYS BUILOINT.pUB.SYS CIPREPRUN CllB'OJ COBCNV.PUB.SVS COBEDIT. PUB. SYS 
COBLJ606 COBlI618 . COBOL.PUB.SYS COBOLII.PUB.SYS COMSYS2 CSDUMP.PUB.SYS 
CSLIST.PUB.SYS CXSTOREST DBDRIVER.PUB.SYS DBDUMP.PUB.SVS OBLOAD.PUB.SVS OBRfCOV.PUB.SYS 
OBRESTOR.PUB.SYS oascHEMA.PUB.SYS DBSTORE.PUB.SYS DBUNLOAD.PUB.SVS DBUTil.PUB.SVS OCAINTR 
DEL'OPEN'CLOSE DEL' TERM' I '0 ONlOSYS ONLOUSER DOWNLOAD ... OPAN2.PUB.SYS 
DPAN4.PUB:SVS 052026.PUB.SYS DSCOP'i.PUB.SYS DSM.PUB.SYS DSSEG3 OSSEG4 
DSTEST.PUB.SYS EOITOR. PUB. SYS FCOPY.PUB.SYS FORMGEN.PUB.SYS FORMSPEC.PUB.SYS FORTRAN.PUB.SYS 
HELPUSER IMAGE OB IOCDPNO. PUB. SYS · . KSAM06 KSAM07 . . LINETEST.PU8.SYS 
LISTLOG2.PUB.SVS LOADERl LOGSEGO MAKECAT.PUB.SYS MERGE.PUB.SYS MERGE LIB 
MPCONFIG.PUB.SYS MPMON.PUB.SYS MPTEST.PUB.SYS MftJE.PU8.S'(S MRJELOGR.PU8.SYS MRJEHISC2 
MRJEMON.PUB.SYS MRJEOUT.PUB.SYS OP LOW OPMED OPT.PUB.SYS PATCH.PUB.SY$ 

· PSLCREf. PUB. SYS QUERY.PUB.SYS RECOVER2.PUB.SYS REFORMAT.PUB.SYS REfSPEC.PUB.SYS RESTORE 
RESTORE.PUB.SYS RJE.PUB.SYS RPG'INIT RPG'IO . . . RPG.PUB.SYS SCRIBE.PUB.SYS 
SEGUTIL SORT.PUB.SYS SORTLIB SPL.PUB.SYS SPOOK.PUB.SYS SPOOLING 
STORE SYSDUMP.PUB.SYS WP.PUB.SYS TRACEO' TRACE!' TRACPROG.PUB.SVS 
TTSCONf G TTSSON.PUB.SYS TTSUSER.PUB.SYS UTILITY! UTilITY2 V3000'1 
V3000'3 V3000'6 XA2100.PU8.SYS XL2100.PUB.SVS XRTCGfN.PUB.SYS XSORT.PUB.SYS 

fREADBACK\.:ARD fll£SYS1A 

fREADBYKfY KSAM02 APL.PUB.SYS COBLJBU DSSEG4 fORMSPEC.PUB.SYS KSAM06 
KSAM07 REFORMAT.PUB.SYS REfSPEC.PUB.SYS RPG' IMAGE' IO 

fREADC l\SAM02 CONVERT.PUB.SYS DSSEG4 fCOPY.PUB.SYS RPG' IO 

FREADDIR f ILESYSlA APL.PUB.SYS A.PlSEGOl ASOCTABL.PUB.SYS B 'fllEIO BASIC.PUB.SYS 
BASJCOMP.PUB.SYS BUILDINT.PUB.SYS CIORGMAN CllB'Ol COBCHV.PUB.SYS COBLIB06 
COBL1618 COBOL.PUB.SYS COBOLil.PUB.SVS COMSYS3 CSDUMP.PUB.SYS DBDRIVER.PUB.SYS 
DBRECOV.PUB.SYS DBRESTOR.PUB.SYS DBSTORE.PUB.SYS DBUTIL.PUB.SYS Dfl 'EDITS DEL 'f ORM' I '0 
DEL'OPEN'CLOSE DHANDLE.PUB.SYS DPAN2.PUB.SVS DPAN4.PU8.SYS DSSEG4 DSTEST.PUB.SYS 
EDITOR. PUB. SYS fORMAINT.PUB.SYS FORMGEN.PUB.SYS FORTRAN.PUB.SYS HElPUSER IMAGf 03 
IMAG£04 1MAG£05 IMAGE06 IMAGE07 IMAGfO& IMAGE11 
INPDPAN.PUB.SYS KSAMOl KSAM02 KSAM03 KSAM04 · KSAMUTIL.PUB.SYS 
LOAD.PUB.SYS ' LOADER! LOG SEGO MAKECAT:PUB.SVS MEHLOGAN.PUB.SYS MEMLOGP.PUB.SYS 
MRJE.PUB.SYS MRJELOGR.PUB.SYS MRJEMISC2 MRJEOUT.PUB.SYS OPHI PATCH.PUB.SYS 
PSLCREf.PUB.SVS QUERY.PUB.SYS RJE.PU8.SYS RPG' IO RPG.PUB.SYS SCRIBE.PUB.SYS 
SEGPROC.PUB.SYS SEGUTIL SLPATCH.PUB.SYS SORTLIB SPL.PUB.SYS SPOOK.PUB.SYS 
SPOOLCOMSl SPOOLING SYSDUMP.PUB.SYS TOP.PUB.SYS TTSMON.PUB.SYS uoc 
USER V3000'5 V3000'6 V3000'7 

fREAOKEY KSAM04 KSAMUTIL.PUB.SYS 

fRfADKEYNEXT KSAM04 

FREADLABEL FILESYS3 APL.PUB.SYS COBLIB02 COBLIB06. COBLIBU DBDUMP.PUB.SYS 
DBRESTOR.PUB.SYS DBSTORE.PUB.SYS DBUTIL.PUB.SYS l>SCOPY.PUB.SYS OSSEG4 EDITOR.PUB.SYS 
FCOPY.PUB.SYS FILESYS6A HELPUSER IMAGEOl IMAGE03 IMAGE04 
IMAGE OS IMAGE06 IMAG£07 JMAGEO& JMAGEOO JMAGEll 



lb46 A.00.05 
VOl A.m.oo 
1705 

. V09 A.01.01 
1728 · A.01.FX 
1737 SPECIAL DS A.ffi..CY2 
V45 .. SPCCIAL MR£ 

1814 B.00.00 1- 66 
1331 B.00.01 67-134 

. 19(}) B.OO.CY2 135- 498' 

1912 SERIES 33 ffilA5E B.OO.CY2 135- 789 
_1918 B.01.00 500- 789 

rAOrM B.m.oc 7£0- 7g;_ 

ATHENA B.01.01 &JJ-1282 
BRlNJ B.01..01 1300- 499 
CHEET.AH C.00.00 1500-2055 
CHEETJlH c.00.01 2056-2097 
C-l:ELTA FIRST FIX MIT C.00.03 2300-2381 
D-MIT FIRST EPOC/7976 C.00.02 2500-2730 
S.64 (xMINI MIT C.00.08 300)-3048 
CUB LINl.S C.00.06 3500 
D-DELTAl C.00.04 2800-2874 

, 

- --------------------- r/(;t ME:WL.ETT ~U PACKA~O 



~--------------F;~ HEW\.ETT __ _ 
~za l='ACKARC 

GROUPS IN SUPPORT ACCOUNT 

HP30010 IML HP32209 V/3000 
HP30020 !ML HP32211 COMPILER LIBRARY 
HP30126 CALCOMP PLOTTER HP32212 FCOPY 
HP30130 RJE/3000 HP32213 COBOL 
HP30131 cs HP32214 SORT/MERGE 
HP30301 PROG CONTROLLER HP32215 ,, . IMAGE 
HP30361 PROG CONTROLLER HP32216 QUERY 
HP32002 MPE III HP32222 TRACE 
HP32050 SEGMENTER HP32223 XA2100 
HP32100 SPL HP32226 XL2100 
HP32101 BASIC HP32229 IML 
HP32102 FORTRAN HP32230 DIAGNOSTICSCSERIES II 
HP32103 BASIC COMPILER AND I I!) 
HP32104 RPG HP32231 DIAGNOSTICSCSERIES 30 
HP32105 APL /33) 
HP32150 BUILDINT HP32232 COBOL LIBRARY 
HP32190 DS/3000 HP32233 COBOL I I 
HP32192 MRJE HP32238 OPT/3000 
HP32193 MTS HP32243 DATACAPTURE 
HP32199 DISCCOPY HP32260 MATERIALS MANAGEMENT 
HP32201 EDITOR 3000 
HP32204 STAR HP32900 SIS/3000 
HP32205 SCIENTIFIC LIBRARY HP32901 SAS/3000 
HP32206 DEU3000 HP32902 CIS/3000 
HP32207 INDEX HP36578 TDP/3000 
HP32208 KSAM HPONLN DIAGNOSTICSCSERIES !) 

HPOFFLN DIAGNOSTICSCSERIES !) 
UPGRADE SERIES I TO II CON-

VERSION 
CREATOR INSTALLATION UTILI-

TIES 

A4 



.----------------- HEWL.ETi,P.4iCKARO ---

INCLUDE: F'ILE:S _____ . ____ ._, ___ __ 

F'!LES CONTRINING SOURCE USED BY R NUMBER OF' 
MODULES 

USED RT COMPILE WITH SOURCE MODULES 

REFERENCED IN SOURCE MODULE BY STATEMENT 

SINCLUDE include file name 

A-5. 



v 0 

ii ~ UJ ~~ 
N 

d "' j 

~I 
~e 

:> • ~~ oO 8 l: oz z~ &! .., u ... 
:1: ~~ Q. ,. ~ 
'1><1> INlTIAL 0 

fJ9 PROOEN 

1#) 1H1~ lit 0 

·1, lNlN 
. '' 0 

27 10MPU<!1 

55 hARl>Rl!S • 0 

S5 f.fARPRES ,, 0 

6"' PROC5e() 6, l>CREATI! 0 

M MORW~ 

7J RIMS 

8' OPCOMMND 

9.Z f(IUlNEl.C 0 0 

9, kEflNl!LI> 0 0 

95 MISCS&OC 0 

9b Me.ASSN-

~ 0 "' ~ :J N ti ~ :i i "' e. d~ ~J ~ Ul 

~~ ~~ 

0 0 

0 0 

0 

0 

0 

0 0 0 

0 

0 0 0 

0 0 0 

0 

0 

l\~ u 
~; ~i 

_, e. 
l:e. 

i~ ii .~~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 
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0 
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l ______ . __ 
..•.. - --- . - . - - ~- 5-.A:. . -.,. as;- -~ .. ,_ .... r.--·:a... .. • ~ 4 .... 

' 4 - .. :s=·:.:r. ~;..;;;,,;;;;:;.- -..:....;....;:.. ... -=- ·--

PAGE 0001 

00000001 
1'10000002 
oooooool 

. 00000090 
00000091 
000(100'91 
OOOOOOCJJ 
00000044' 
01)000095 
OOOOOHJ 
l)00001t6 ... 
011000865 
00000864 
OOOOOU7 
OOOU0868 
110001000 
00002000 
OOOOlOOO 
00004000 
00005000 
1)000604'0 
'U0U7000 
1'00011000 
l)Q00<1000 
00010000 
11(1011000 
100U 100 
OUOt1200 
00012000 
01)0131)00 
11001.3100 
0001.31~0 

000\4000 
"0001000 
00002001) 
1'0003000 
OOOCHOOO 
0U00500Q 
00006000 
00007000 
00008000 
00009000 
00010000 
110011000 
ouo120.,o 
ltOOtlOOO 
0001lulO 
1too1•000 
00015000 
00016000 
1)00t7uoo 
00019000 
"OOt"OOO 
llOOl"OtO 
l)QOlOOOlf.> 
00021000 

00000 0 
OOGOO 0 
00000 0 
00000 0 
00000 0 
00000 0 
00000 0 
00000 0 
00000 0 
00000 0 
00.000 0 
0~000 0 
00000 0 
1'10000 0 
00000 0 
00000 0 
00000 0 
00000 0 
00000 l 
00000 1 
00000 t 
0<.1000 l 
00000 l 
OQOOO 1 
1101)00 1 
00000 1 
00000 l 
00000 1 
0000<' t 
ooouo t 
~0000 1 
O~OGO t 
00000 l 
noooo t 
00000 1 
00000 1 
00000 l 
00000 l 
00000 1 
00000 1 
ltOOOO 1 
00000 1 
00000 1 
00000 t 
00000 l 
00000 t 
00000 1 
OvOOO t 
00000 1 
00000 l 
00000 t. 
001)00 l 
00000 l 
00000 1 
00000 t 
00000 t 
00000 1 

SC0N'l'1\ctL MAP ,c:oar «O t 040» 
<< 11'Uf •• 140DULI! 10 >> «Ut040» 
« SUlt MA:< •• 1.9'79 4:45 >> «Ot040>> 
«C:UPtlUCH'f •tC:l C:OPY1UGMT ltE•LtTT•PACXA!tO en. 1976. • • » 
« •THlS PllQGitAM 14AX &E IJSEQ •ITH ONE CQMPIJ'ttJ« SYSTt1' At A •, » 
« ••f1)1£ AllO SHALL liOT OTH£i1Wtst H llt:C:OllD!:ll, T!UHSlU't'Ttl) nR •, » 
<< •S'TOR'ED- llf l R~Tat~VAL S'Ut'EM. COIY1.HG 011 01H1.1' P\:PROCUC"l'l1'1!1 •» 
« •or ?lfl.S ilROGl'A>t UC:EPT FOR AllCHl.VAL PllllPO.sES ts PiiOltta!T~t> • ' » 
« •WITHOUT" TH! PIUOR VIUTTE'H C:ON~Elt1' or lit•t.i1T•tJACXAll0 Ct'JMPAHY •• ,, 
«· (C:) COP'tll 1GH'1' H&:VLE?T•PAClUi40 COMPAltl'' 

1977. A!.l.. !UGHTS Ri.S!1'V!O. HO , OT or 
THts ,,QGRAA MAt ar PriOTOCOPt£tl, ~EP~O· 
OUC!tl OR t'PAM:it.AUtl TO ANIJTHER PflOGUM 
r •. ANGUAGE .. aHou·r tff&: i'IHOR ""1 T'tEll COit• 
$i.11"l Of' lfEVLEt1'•PACr.lMO COMPAHT. •» 

SCOHTROL llA tllaIM?lt 
st!Hltt't 
!£Gill 
« 

>> 

Ot:J'tHE .lS~I a ASSt.-BLEt, 

u:nn 

, • iasot.u'fE•. 
POISJ.~L~aASM&CPSOSlf, 
PEMA8Lt:AS•iCPS£8)t, 
01SA8LE a .1S~6C SEO 0 lt, 
£!t.l8Li: a· i\SMB \ ~tlJ t ) t, 
L,1t£14, a AS.MB ( I.SEA ) J, 

1.ltV a ABSC'\17). Cl :15 )t; 

S1MCLUD~ M£ASIMCL 

<<••····················································~····· • Tl'I• tol.lo•1rt<; •~uatu e••• ftoa tl'le· ST!tCl.110£ hl• nacea • 
• • 

• • 
·························~···································· • D•t1niUon ot t of Cl•••••• auoel.asses, aaoc1aas auu • 
• IOTE: tft,U intor•aUon 1a aaJ.ntained 1.n u1e t4olu ••nual., • 
• any e~anqes s~oul.d be r•tl•eted 1rt tn• Manual • 

··························································••>> 
!:QUA'f! t.D!VTJ.UI%E a 290, 

CUSSCIJUM1' a J • . 
'LQBAL'MEAOS1%£ a CLASSCOUN'f•I, 
iiTtl"SUSC:l.lS:S'OiHC aJ, « 3 WQltO tMTlilt 0 » 

<<JS. !V>> 
«JB.n» 

«ut040» «U1040>> «JB.IY>> 
<<JS. TV>> 
«J! •IV>> 

CLAS~4'SUACLAS~CMT~ ~. << GL08lL ~fATS, OLSC STATS >> 
CLASiO'Hi)O:Sl%E ~ CLASSO'SU!CLAS~CltT+t, 
co.suao•stcau.on· • t.O&:VTA&SI?t• <.<1l>fiS OFFSY.1 i>OINTS» 

...... -·· ..... -··. ~ ... -

GI.OBAL'HUOSlU• «TO r1RST !T!'M !Jr » 
CLASSO"HtlOSlZ~• <<Sn8~L1SS,KER~€L >> 
S1'll'Sll'8C:l.lSS•O;;HO,<<USt: T"41S TO UPOAT~» 

• • .,.., • t'¥e' •.• .. ;_ .!ff" 

A 1 

>' =-=-



PAGE 0002 TMIN 

00023000 
00045000 
ooo;,i6ooo 
000417000 
00029000 
00029000 
~OOJOOOO 
l)OOJ0100 
OOOJOJOO 
oooJtooo 
OQOJ2000 
00033000 
00033(101 
00033002 
000ll@4J 
00033004 
OOOJJ005 
OOOJ30e6 
OOOl30tO 
1)0034000 
00035000 
GOOJ6000 

(SJ7(IOO 
19000 

9000 
•Oooo 

IJU041000 
00042000 
00042200 
oonuJOo 
1'0043000 
OOIJ44000 
'uo4SotJv 
')0046000 
100·67000 
1U049VOQ 
10049000 
')0050000 
00051000 
1)0052000 
00053000 
,0054000 
'OIJ55000 
011056000 
'"057000 
,005"000 
l0059000 
,0000000 
11)00 t 000 
10002000 
'OOalOOO 
lOOoltoo 
l006l200 
'OOOJlOO 
1QOo3HO 
10004000 
1000'1000 

00000 1 
00000 t 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 t 
ovooo 1 
OOOQO t 
00000 t 
00000 1 
00000 1 
00000 l 
00000 t 
00000 t 
00000 t 
00000 t 
00000 1 
00000 l 
00000 t 
1'0000 1 
00000 1 
00000 1 
00000 1 
00000 t 
000()0 1 
00000 1 
OQOOO 1 
00000 1 
"0000 l 
00000 1 
00000 1 
00000 1 
OQOQO l 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 l 
00000 1 
00000 1 
00000 1 
00~00 1 
00000 1 
00000 1 • 
00000 1 
00000 1 
00000 1 
00000 l 
00000 t 
00000 1 
00000 l 
00000 1 
Oc.tOOO 1 

cu.sso•sueo.siu 

ctuso•sue1s.tu 
CLAS.SO• SUB2.S 1%1' 
CLASSO • SU8lS1%~ 
COSUijt•stCRELOFT 

cosua2•stCRELOF,. 

cosuaJ•sEGRELOfT 

<CGLUBAL COUNT~RS >> 
a 100, << 0•29 Pf!OC LAUNCli/STOP » 

<c 30•49 PAUSt >> 
« ~O·e9 Sf!IAP >> 
<< 70•79 CPU USAGE >> 
<< R0•99 ~ISC COUHT£RS >> 

a 20, « rlISC ACTTVITT » 
a 2, << LP AC!IVtTY >> 
a 4, << TAPL ACT!VTY >> 
a cosueo•stCRELOFT+ <<P~1NTS TO lTEM 0 )) 

Ct.Asso·suPOSlZJ:• «O,. CLA~SO sua 1 )) 
sTo·suaci.Ass•owHD, 

: cosuat"SECRELOFr. <<P~lNTS TO lT~M 0 )) 
CLASSO'SUB1S1Z£• <COF CLAS.So sua 2 )) 
SfD'SUBCLASS'OVHD, 

a COSU82'SE<:R£1.0FT+ «POIHTS TO ITElll 0 » 
CLASso•sue2s1zt• <<0,. CLASSO ~us l >> 
sTo·~uaCLAss•ov~o. 

CtASst•suect.AsscHT: o, 
CtASSt'SU~OSlZE : t4, 
CLAs~1·sua1s1z~ = t4, 
CLAS~t"SUB2S1Z£ : 44, 
CLASSt'SU!lSIZt a 44, 
ctAss1•sue4s1z~ =so. 
CtASSl'SUB~SlZt : i8, 

<.< CPU l'Ui:l:iT » 
« ·cpu 1tA11~fl' » 
« T!HNlt Tl"£ >> 
<< PtSPONS~ TTM! DlSTPlRUTlON >> 
<< c~u Ou'-ufl' !NFOPMATTUN )) 
<< THTEPNl~ ~YNC P~SUURCE STATS >> 

Mf'ASSIR 

NUM0£YTYP!'.S 

: 24, 

a J: 

DEFINE SYS~EASINFO"TAStDX a ASSOLUTEC\t261Jt, 
~USSli.1fA8~E.tH4AS~ : .&SSOLUTE (\126:l) 1, 
M!ASSTATXOSSANK : A~SOLUT~C\t26JJ1, 
MEASSTATiDSSASE : A8SOLUTEC\1264Jt: 

DEFINE CLASSO = co:1J~. 
CLAS.St a (l:t)t, 
CLASS2 : C2:1)t, 
CLASSJ a Cl:1)t, 
CLASS4 a (4;t)t, 
CLASS5 : (5;t)t, 
CLASS6 a C6:t)t, 
Ct.ASS7 : (7:1Jt, 
CLASS8 a (9:t)t, 
CtASS9 a (9:tJt, 
CLAS~io a l1U:l)f, 
CtASSll a Cl1!1Jt, 
CLASS12 : (12:1)f, 
CLASStJ : ltJ:t)t, 
CLASSt4 a (t4:1>tl 

DEFINE CFI!LD • C0:4)f, 
S'1Et.O • ( 4 :4" I 

tFltLO a Ci:i) t: 

<<CLASS FILLO or t0€YTA">> 
<<SUBCLASS r1r.to or ~nEVTAS>> 
c<~HT~l rtt.£0 or LO£YTAB>> 

<<••·························································· . .. . 

fl6 



!'AGE 0003 !HUii· 

"10066000 00000 t 
00061000 00000 l 
ltOOl!OOO 00000 1 

• • .....•••...•...............••....................•.......... ,, 
!QUATt: P<::SatiE • 16, 
• 

n••• VAlllUllG tOOl •••n SEOUIMC~ PROR 

1)0016000 
00011000 
00011100 
000111000 
00014'000 
"10020000 
00020100 
noo20200 
G0021000 
00022000 
.,0023000 
noo24ooo. 
lt0(J2'!000 
no1'46000 
Ou02600l 
00026010 
l)Q4'l6011 
/)0026412 
00046020 
lt0026030 
11Q0'26040 
"00260'!0 
.,oo:H10!1 
"100260!2 
1)0026060 
1)0026070 
1'0026011 
00066012 
,0026073 
00026014 
00026075 
00026016 
00026010 
ft0026090 
000260~'2 
00026100 
00026110 
00046111 
lt0046l20 
'XI026130 
0~0:.16131 
1)0026132 
000'26134 
,0026140 
1'00:l6150 
l)0026l60 
ooo2tH10 
00046180 
00026190 
OUO'l6200 
00026401 

00000 1 
00000 1 
00000 l 
000'00 t 
00000 1 
00000 t 
00000 l 
00000 1 
OQOOO 1 
00000 1 
00000 1 
00000 l 
1)0000 t 
00000 t 
00000 1 
00000 t 
OQOQO 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000· 1 
00000 1 
00000 1 
00000 t 
004'00 1 
00000 1 
00000 1 
00000 1 
00000 t 
00000 1 
00000 1 
00000 t 
00000 1· 
00000 1 
00000 t 
ovooo 1 
00000 1 
00000 1 
00000 t 
00000 1 
00000 1 
00000 1 
00000 1 
00000 t 
00000 1 
00000 1. 
00000 1 
00000 1 
00000 1 

ePCa • •· 
PC!i a l, 
0$19 • 2, 

T7AC'Et.,HEL ~ '1251, 
. 01 • 5,. 

%1 • •: 
tQUATE lCSPO U.&lt.lCJt'TC!:l.Lat U 

TNHCEJt l a X, 
P a Q•l. « S't'lC:X MlRICEit It V'ALU!: » 
0£1.TAO a Q+O, 
STATUS • Q•t ,« S'l'ACX MAR!Ct.!I STATUS >> 
~lRlM • Q•l: << 1MI£~RUPT ~lRAM£Ttk >> 

touut ies•or=~: 
tlJlfATE SYS8UE•UOOO, 

SLU•t I 
$TSXL•STSaASE+St.lX, 
O!Ttxa2, 
STSOSTaSUIASE+OS? lX, 
PC'illaJ, 
STSPC!aSXS8lS!+Pe!lX, 
Of'Ctxa\3', 
STSOFCaSTS&lSE+OFClX, 
XOSTUa1, 
~TSX~STtxasTS!ASE•XOSTIX, 
csvautxa\51, 
ST ses·uiu.iras x sa1at +<:snsu tx, 
STSWAITTOOlSP•SCat1053; 

CE1' lME 14£JilTlUl'1.lGa ( 4: t lt: 

«SYSTEM tllt.C P1'1\.S '01/t t.oT lCCE3S» 

t.OCIClL Ct.OC~ALQI08+tl'!51 
tM1'tCE~ POt!tTE1' OST•OSTIX·, 

Pe8•PC8lX, 
CSTX8LlC.::CSTX81.lCtX, 
XDSTaXOS.TlXJ 

tHTtGEJt 0$TSYS8ASEIHX:Oe+OST!l, 
S&..SlSil.i£llfU08+Sl.IX, 

OFC•O&•Orctx: 
«PCB IHFO>> 
tlf1'tCU ARJIAY PC!St.LP'r'!tt « )aOB+l, 

P<:!f!l(•)•Ol•\14: 

~£,lift SLLPTP•PC!SLL'T~tX)t, 
P!XaPC!~IX CX )t: 

tQUA1E PCBJltS1SORTIIfFO~QROMUM•O; 

AO 

«Ot 040>> 

.<<J£11.ro> 
«JS. tV» 

C<Jll. TO> 
«JR.IO> 
«Jfl. t'i» 
<<.J£11. I 'i >> 
«JR. tv>> 
«Jll. Tl>> 
«JP'. IV» 
«JR.TO> 
<<JB.h>> 
«Jll.I'J>> 
«J~. t'f>> 
«JS•! II>> 
«Je. rv» 
<<.JP'. IV>> 
<<JP.!V>> 
<<Jl' •Ii>> 
«JS.IV>> 
<<JS. I'll» 
«JS.IV>> 
«JS.IV>> 
<<Jl!'.IV>> 
«JS. !'I» 
«~A. tV>> 
,. <Jl' •IV» 
«JA. tv>) 
«JR•!'+» 
«JR.I~» 
(<JR. I~>> 
<<Jll.f~>> 
«J£11. rv>> 
«JA. TV>> 
«Jfl •IO> 
e<Jl'.h» 
«JS. rv~> 
(<.JS.h» 
c<JA.Iw>> 
«JR. r v>> 



HEWLETT?& PACKARD 

J06 FIL!!.S 

:JOB KtPNELC1FlELO.SUPPOPT1HP32002:RESTAFT:OUTCLASS:,2 
:C0"4MENT 
:COMMENT 
:CO~MENT KERNELC • ~OOULE q2 
:COMMENT 
:COMMENT 
:PURGE P92P002C 
:PURGE U92U002C 
:BUILD U92U002C;C00£:USL:OISC:2561lb 
:F'ILE: NEW:TEXT,N£W:TEMP1REC=•80116,F',ASCII:DISC:9000,J&,tb 
:FILE INCLIO:PAOP002C.NP32002.SUPPORT 
:FILE INCLPCS:PA2P002C.HP32002.SUPPORT 
:FILE INCLSLL=PA3P002C.HP32002.SUPPORT 
:FILE INCLST:PA4P002C.HP32002.SUPPOPT 
:F'ILE INCLMEAS:PASP002C.HP32002.SUPPOPT 
:FILE INCL!CS=PA7P002C.HPl2002.SUPPORT 
:FILE INCL1"SG:PA9P002C.HP32002.SUPPORT 
tSPL M92M002C.HP32002.SUPPORT,U92Uoo2c,,s92sno2C.HP32002.SUrPOPT~·~F~ 
:PUN C?OSSREF'~PUB.SUPPOPT 
:PREP U92U002C,P92P002C:P~AP:CAP:IA,8A,PM,PH,OS 
:COt'MENT 
:EOJ · 

ft io 



--------------- HEW!.ETT@&4 PACKARD ----.. 

GffilNG PROGRAl-1 CROSSREF LISTINGS. 

A. INDIVIDUAL PROGRAns 
: FILE LI ST.: DEV = LP 
:FILE TEXT = NEW FILE 
:RlJN CROSSREF, PUB .SYS 

B. MPE SOURCE CSTREAM JOB JOOJ002A) 
:FILE NEW = i:mJ NEWj REC= - 80J 161 F J ASCII i 

DISC = 200001 16) 16; T81P 
:SPL M70M002A1U70U002A1JS70S002A1 *NEW 
:RUN CROSSREF.PUB.SY5 

NO-TE: MUST HAVE CROSSREF ON THE SYSTE1'1 TO GET SYSTEl\1 
LISTINGS OR THE JOBS WILL ABORT 

PROGAAM CROSSREF USAGE 

A. TO FINO INFORMATION ON IDENTIFIER. 
<IS IT A PROCEDURE~ VALUE OR VARIABLE?) 

B. TO LOCATE WHERE, AN IDENTIFIER IS USED, 
C. TO LOCATE THE STARTING POINT OF AN 

INTERNAL PROCEDURE OR SUEROUTI"NE. 
D. WHEN USED WITH AN $LCREF2 L!STINGJ iO LOCATE 

ALL CALLS IN THE SYSTEM TO A PROCEDURE. 

) 
---------------------C.. II 



~qi HEWU'T''T' 'f!. ~ACl<ARC 

MODULES COMMON TO SERIES II/!II AND SERIES 30/33 

INITIAL I 00 PCREATE 63 MEASSEG I 96 ASOCTA!L AS 
SYS DUMP I 01 MORGUE 64 F!l..EIO I 97 CATALOG CA 
SEGPROC .. I 02 !IPC 65 DEBUGUTL I 98 !OCNDPNO re 
SEGIWR I 03 lPC 66 IN CLIO l AO DISKED2 DE 
LOAD I 05 CH!CX.ER 69 !Net.I/MC I Al DPAN4 ON 
UCOP I 01 UTILITY 70 INCLPCB I A2 FREE2 FR 
DEVREC I 08 SEGUT!L 71 !NCI.SLL I A3 CI CAT HE 
PROG!N 1 09 LOADER! 12 I met.ST I A4 LISTD!R.2 LO 
M~OGP I 11 R!NS 73 .[ !NCI.."'!EAS I AS LISTEQ2 t.E 
LOG I 12 JO STABLE 74 1 INCLVMLD I A6 LISTI..OG2 LL 
HIOLPRT2 I 21 DEBUG 15 I !NCI.I CS I A7 MEMLOGA..~ ML 
HIOPPRTO · I 23 NURSERY 76 I INCUiARD I AS MEMTIMER MT 
PVPR.OC I 31 FIRMWARE 78 I !NCI..."'iSG I A9 PATCH PA 
VINIT I n SPOOLING 79 I ltI!fStNCL I BO R.ECOVER.2 RC 
HIOTAPEO I 35 SPOOLCOM 80 I SADUTIL SA 
HIOLPRTO [ 36 ?VSYS 81 I SUATCH SL 
IUOMDSCl I 37 t1DC 82 r SPOO&: SP 
HIOLPR.Tl I 38 USER. 83 I 
H!OFLOPO I 39 HELPUSER 84 I 
M.AKECAT I 40 OPCO~ 85 I 
HIOTAPEl I 41 LilSEG 86 I 
FILE.A.CC l 50 SDISC 87 I 
CI I 51 LOGS? GO 90 I 
RESTORE I 52 LOGS!Gl 91 I 
DIRC I 53 KER..~E!..C 92 I 
ALLOCATE I 54 KERh'ELD 93 I 
A!ORTttil' I 58 MISCSEGC 95 I 
M!SSAG! I 59 I 
PROCSEG I 60 I 

MODULES WITH THE SAME NAME, BUT O!FERE.r.r! CODE 
FOR SERIES II/!!! AND StR!!S 30/ 33 

!NIN lO NRIO 62 
PF AIL 30 MEAS IO 88 
H..UDRES SS 

MODULES UNIQUE TO SERIES !!/III 

IOPn.00 13 !OLPR.TO I 19 
IOPTPNO 14 !OCDR.00 I 20 
IO Pt.OTO 15 !OTEP..MO l 22 
IOMD!SCO 16 IOPR.PNO I 24 
IOFOISCO 17 !ORE~O I 25 
IOTAPEO 18 IOMD!SCl I 27 

MODtn.ES UNIQUE TO SZR!!S 30/33 

~, RIOTER."!O I 26 I SDFGZN 34 ) 
SDFLOAD l 33 I 1-t i ·: ·. ;;. , ~ I "'ii. 

Al2 



~------------------------------------~£J~:~~;6------~ 

MODULES 00-49 ARE SYSTEM PROGRAMS I 

ARE REPLACED WITH SYSDUMP PROGRAM CHANGES. 

, SOME RUN AS SYSTEM PROCESSES. 

, SOME ARE ACCE~SED BY PROCEDURE CALL. 

som~ c~THOSE USED SHOW UP IN THE LOAD MAP I 

I ALL SHOW UP WITH: LISTF @.PUB.SYS 

. MODULES 50-99 ARE SYSTEM LIBRARY CSL) MODULES. 

I THEY ARE REPLACED WITH SYSDUMP SYSTEM SL CHANGES. 

ALL SHOW UP IN THE LOAD MAP ONLY. 

, SOME MODULES CAUSE MULTIPLE ENTRIES IN THE SYSTEM SYSTEM 

LIBRARY CSU 

A-13 



FILESYSl ,USOU002C.HP32002.SUP.POR'l',S,32 
FILESYS4 ,U50U002C.HP32002.SUPPOR'l' ,S ,32 
FILESYS5 ,u5ouoo2c.HP32002.sUPPOR'l',S,32 
FILESYS6 ,USOU002C.HP32002.SUPPOR'l',S,32 
FILESYS6A ,u5ouoo2c.HP32002.SUPPORT,S,32 
FILESYS7 ,USOU002C.HP32002.SUPPOR'l',S,32 
CIALTORG ,U51U002C.HP32002.SUPPOR'l',S,32 
CICOMSYS ,USJ.U002C~HP32002.SUPPOR'l',S,32 
CIERR ,u51uoo2C.HP32002.SUPPOR'l',S,32 
CIFILEB ,U51U002C.HP32002.SUPPOR'l',S,32 
CIFILEM ,U51U002C.HP32002.SUPPOR'l',S,32 
CIIHIT ,U51U002C.HP32002.SUPPORT,S,32 
CILISTF ,U51U002C.HP32002.SUPPORT,S,32 
CIMISC ,U51U002C.HP32002.SUPPOR'l',S,32 
CIORGMAN ,U51U002C.BP32002.SUPPOR'l',S,32 
CIPREPRUN • ,U51U002C.BP32002.SUPPOR'l',S,32 
CISUBS ,u51uoo2c.BP32002.SUPPOR'l',S,32 
CISYSMGR ,U51U002C.HP32002.SUPPOR'l',S,32 
CIUSERUTIL ,U51U002C.HP32002.SUPPOR'l',S,Ja 
CXSTOREST ,U52U002C.HP32002.SUPPOR'l',S,32 
RESTORE ,u52uoo2c.HP32002.STJPPORT,S,32 
STORE , U52U002C .HPJ2002. SUPPORT, S, 32 
DIRC ,U53U002C.HP32002.SUPPORT,S,32 
ALLOCA'l'E t us·4uoo2c. HP32002. SUPPORT ,S '32 
ALLOCUTIL , t154U002C. HP32002. SUPPORT ,S ,32 
HARDRES ,tJ55U03JC.HP3203J.SUPPOR'l',C,32 
ABORTDUMP ,U58U002C.HP32002.SUPPOR'l',S,32 
MESSAGE ,U59U002C.HP32002.SUPPORT,S,32 
PROCSEG ,U60U002C.RP32002.SUPPORT,S,32 
NRIO ,u62uo33c.HP32033.SUPPOR'l',S,32 
PCREATE ,U63U002C.RP32002.SUPPOR'l',S,J2 
MORGUE ,u64U002C.HPJ2002.SUPPORT,S,32 
BIPC ,U6SU002C.HPJ2002.SUPPOR'l',S,32 
IPC ,u66U002C.HPJ2002.SUPPOR'l',S,32 
CBECXER ,u69uoo2c.HPJ2002.SUPPOR'l',S,32 
UTILITYl ,U70U002C.RP32002.SUPPOR'l',S,32 
UTILITY2 ,U70U002C.HP32002.SUPPORT,S,32 
LOADERl ,U72U002C.HP32002.SUPPOR'l',S,32 
RINS ,U73U002C.HP32002.SUPPOR'l',S,32 
JOBTABLE ,U74U002C.HP32002.SUPPOR'l',S,32 
DEBUG ,U75U002C.RP32002.SUPPOR'l',S,32. 
NURSERY ,U76U002C.HP32002.SUPPORT,S,32 
FIRMWARESIMl ,U78U002C.HP32002.SUPPOR'l',S,32 
FIRMWARESIM2 ,U78U002C.BP32002.SUPPORT,S,32 
SPOOLING ,U79U002C.BP32002.SUPPORT,S,32 
SPOOLCOMSl ,U80U002C.HP32002.SUPPORT,S,32. 
SPOOLCOMS2 ,U80U002C.BP32002.SUPPORT,S,32 
PVCOMSEG ,U81U002C.BP32002.SUPPOR'l',S,32 
PVSYSD . , U81U002C. BP32002. SUPPORT, S ,32 
PVSYSM ,U81U002C.HP32002.SUPPORT,S 932 
tJDC ,U82U002C.BP32002.SUPPORT,S,32 
USER , U83U002C. BP32002. SUPPORT, S, 32 



HELPUSER 
OP LOW 
OPMED 
OPHI 
LABSEG 
SDI SC 
MIO'SEGMENT 
LOGSEGO 
LOGSEGl 

.KEl'UfELC 
KERNELD 
MISCSEGC 
MEASSEG 
FILESYSlA 
FILESYS2 
FILESYS3 
DEBUGUTL 

,U84U002C.HP32002.SUPPORT,P,32 
,U85U002C.HP32002.SUPPORT,S,J2 
,U85U002C.HP32002.SUPPORT,S,32 
,u85uoo2c.HP32002.SUPPORT,S,32 
,U86U002C.HP32002.SUPPORT,S,32 
,U87U002C.HP32002.SUPPORT,S,32 
,U88U033C.HP32033.SUPPORT, ,32 
,u9ouoo2c.HP32002.SUPPORT,S,32 
,U9lU002C.HP32002.SUPPORT,S,32 
,U92U002C.HP32002.SUPPORT,C,32 
,u93uoo2c.HP32002.SUPPORT,S,32 
,U95U002C.HP32002.SUPPORT,C,32 
,u96uoo2C.HP32002.SUPPORT, ,32 
,U97U002C.HP32002.SUPPORT,S,32 
,U97U002C.HP32002.SUPPORT,S,32 
,U97U002C.HP32002.SUPPORT,S,32 
,u9auoo2c.HP32002.SUPPORT,S,32 



INITIAL 
SY SD UMP 
LOAD 
UCOP 
DEVREC 
PR OGEN 
ININ 
MEMLOGP 
LOG 
HIOLPRT2 
HIOPPRTO 
HIOTERMO 
HIOCDRDO 
PFAIL. 
PVPROC 
PVINIT 
SDFLOAD 
SDFGEN 
HIOTAPEO 
HIOLPRTO 
HIOMDSCl 
HIOLPRTl 
HIOFLOPO 
MAKE CAT 
HIOTAPEl 
HIOCTAPO 
HIOMDSC2 
SDFCHECK 
HIOASLPO 
HIOTERMl 

,POOP033C.HP32033.SUPPORT 
,P01P002C.HP32002.SUPPORT 
,POSP002C.HP32002.SUPPORT 
,P07P002C.HP32002.SUPPORT 
,P08P002C.HP32002;SUPPORT 
,P09P002C.HP32002.SUPPORT 
,PlOP033C.HP32033.SUPPORT 
,Pl1P002C.HP32002.SUPPORT 
,Pl2P002C.HP32002.SUPPORT 
1 P21P002C.HP32002.SUPPORT 
,P23P002C.HP32002.SUPPORT 
,P26P033C.HP32033.SUPPORT 
,P28P033C.HP32033.SUPPORT 
,P30P033C.HP32033.SUPPORT 
,P31P002C.HP32002.SUPPORT 
,P32P002C.HP32002.SUPPORT 
,P33P033C.HP32033.SUPPORT 
,P34P033C.HP32033.SUPPORT 
,P35P002C.HP32002.SUPPORT 
,P36P002C.HP32002.SUPPORT 
,P37P002C.HP32002.SUPPORT 
,P38P002C.HP32002.SUPPORT 
,P39P002C.HP32002.SUPPORT 
,P40P002C.HP32002.SUPPORT 
,P41P002C.HP32002.SUPPORT 
,P42P033C.HP32033.SUPPORT 
,P43P002C.HP32002.SUPPORT 
,PSDFCHCK.HP32033.SUPPORT 
,HIOASLPO.HP32196.SUPPORT 
,HIOTERM1.HP32196.SUPPORT 

. AOl A033C- . H P3UJS3. SU Pf'DR1 



TO LOCAlE FRfAD INTRINSIC COIE: 

1. FI ND FffAD mJN l£FT 
COLlffi OF SLCREF. 

SEG'ENT NAr'E IS 
FI LESYSlA <W1ERE 
FRfAD COOC RESIIES) 

2. IBING 11-IE FILE AOl\002C.HP32002.SUPffiRT 
· LOCAlE FILESYSlA AND FIND CORRESIUIDING 
IBL FILE NPl'E. 

FILESYSlA = lJ50IJ002C 

THIS IS THE MlDUI£ # THAT 
mrrAINS 11-IE ma:: FOR SE(ID[ 
FILESYSlA. YOU ~DiJ KNCl'l lHAT 
YOU Will tEED THE fOLL(}llNG 
FILES: 

~c 
M5CMU2C 
J50J002C (LOOK AT Jffi FILE TO SEE WHIQl INCLlff FILES (IF ANY) ARE NEEIID.) 

NGI STREN1 THE JOB Fllf. THE RESULT WILL BE THE SOURCE LISTING FOR 
f'-'DDULE 50, FI LACC. 



ONCE YOU HAVE 11-E LISTING FOR ~·'ODllE 50, FILFACC, USE TIE CIUSSREFEROCE TO LOCATE 11-E EDITOR LINE #WHERE READ 

BEGINS. 



MPE MEMORY STRUCTURES 

M l 



BANI< O 

BANK 1 

SANK 2 

BANK 3 

MAIN ME?'OPY 

-----------

0 t··------------------1 

%177777 

0 

\177777 

0 

\177777 

0 

, ____________________ , 

1::::::::::::::::::::1 

====================f 
I 
I 
I 
I 
I 
I 
I 

====================l 

-
. I 

I -
AOOR£SSA8LE UP TO 6UK BANKS 

• MEMOPY RESIDENT APEA 

MAY EXTEND T~ OTHEF 

BA~K~ Ir NECCtSSAPY 

M2 



.,,,,,,,,...-------------·HEWLE:rr,PACKARC---... 

SEGMENT RESTRICTIONS 

..... MUST RESIDE IN ONE BANK 

* OCCUPIES CONTIGUOUS MEMORY LOCATIONS 

M 3 



,.,..,.------------ HEWLETT¢? PACKARD ---...... 

WHAT.IS A PROCESS? 

CODE 
DATA 

DATA CODE 
STACK SEG. 

DST CST 
ll5 47 

PCB 55 

Et~TRY IN PROCESS CONTROL BLOCK <PCB OR PI:D 

M 4 



I 
J 

I · 
I 
i 
I 
j 

I 
I 

I I$" 

I '6 7 

DATA SEGMENT 

MPE MEMORY LAYOUT 

, 1.C 

so 
5/ 

CODE 

COD£ 

OATA 

COOE 

OA'l'A 

CODE 

,.. 
M :> 



..,,..--------------------------------------.,OIHEW~ETT _______ _ ~U ?ACKARC 

CODE SEGMENT TABLE 
CCST) 

* EACH ENTRY IS 4 WORDS IN LENGTH, 

* CONTAINS INFORMATION ON 

- LocATION CMEMORY OR Drsc) 
PRES ENCEJ ABSENCE OR 1. .. z:~\.;.:.. · .. := ,:_; •. 1: . .= ·- · ·::i.?_~ .. ~ 

TRACEFLAG ·:·: . .__· c:... ;,_,· :>: e ,_ ~::: ,) '. 
- LENGTH/4 

* POINTERS IN ABSOLUTE LOCATION g AND DST 1 

* USED IF CST # IS <%300 (%277 ENTRIES MAX) 

* RESERVED FOR SYSTEM AND SL (BOTH USER AND SYSTEM) 

• "' .. : ... -~. /.~/: : 1 •. i ii ·(, 

M 6 



,--------------------[h~.· ~~l('-!:6-----

DATA SEGMENT TABLE 
<DST) 

*' EACH ENTRY IS 4 WORDS IN LENGTH, 

• CONTAINS INFORMATlON ON 
- LacATlON <MEMORY OR Dr sc) 
- PRESENCE) ABSENCE OR __ J<.OC... (IN MEMORY) 
- DISC COPY VALID (u.:__,; ~'.=3D1..'i.;(;i-\.<1T) 

- VIRTUAL MEMORY SIZE 

*' FIRST FREE DST # IS %"TS. 

* POINTER IN ABSOLUTE LOCATION 2 AND DST #2. 

* Size IS CONFIGURABLE. 



----------------- HEWLETT:I PACKARD --....... 

DISC 

PRESENT, ABSENT, AND OV El<LllY f!.itl'tcl1cLcd:::s 

MAIN MEMORY 

DST/CST 

O· 
J... • ' .. - - - -

PRESENT ------ --

1 --- - - --

\ 

11 - -~" -·- - -'i' I I 
.. - ,_ :J- - - .., 

-- - - - -
I ,.: i \'." - -

·01 - -- ·- :.. -

d V'EillJ.Jf "( 

1~~~_,...~ 
ABSEi'ff 

' 
< ""' - - - - .., 

L 

f1 8 



. ' . 

,_,,..--------------- HEWu:rr@g1 PACKARD --~ 
DATA AND CODE LOCATIONS ON DISC 

,. I 

I 
i 

DISC 

DST 

MEMORY 

DATA 

1 

CST 

\ 
CODE l-J.----------) 

i. 

DST/CST 

l 
I- ~ 

,.. ., 

"" 
. 

~ 

r- ~ 

r- ~ 



~------------......... H£Wz.rrrS PACKARD __ ..._,.. 

DATA DESCRIPTIONS 

• STACK - DATA SEGMENT WITH TOS 

• XDS - DATA SEGMENT PECULIAR TO A PROCESS i~ pl)tni-e.d. +o btf 
· OS ( 0. !> in ~p W.t--S'\tl<:.K 'n\Od. E.). 

• DS - DATA SEGMENT USED BY THE SYST~~ 

IMPORTANT 

TO REMEMBER THE DIFFERENCES 

M 10 



r1xed OST Entry Assi<;nments 

QC.TA~ DECIMAL tABL£ NAM£ 
1------~-~----·---~----1 

0 0 
I •••••••••••••••••·•·•••·•I 

1 I CST 1 CST. 
I •• ••••••·•••••• ............... 1 

2 I DST. 2 OST 
1 •••••••••••••••••·••·•·••I .. . . 

3 I PC.S I 3 PC~ 
I ••••·•••••ec•••••••••·•••· I 

4 I C:STX. 4 CSTX 

I. ---·-·-·----·----··--·D- I 5 I SYSTtflf GLO&AL APEA s SYS 
I ••·•••••·•••·••••••••·--••·I 

6 I COPE 6 CORE 
t ..................... , •••.••• r 

7· ICS 7 ICS 
I·•••,.••••••••••••••••••· t 

10 I SYS?t14 BU1"FtRS 8 SBUP' 
f'•••••••·•·•• .. ··~··••·••·•• I 

t! I UC:OP REQUEST QUEUE 9 UCPQ. 
I •••--••••••••••·••••••••I 

12 I PROC£SS•PROC!SS t 0 
I CO~MUNICATlON TABLE PPCO~ 
I ·--••••••·••·••••••••••••I 

ll t/O QUEUE 1' !OQ 

1-~-~----------·--·--·~-1 
14· I Tt104'INAL SUFFERS 12 T!Uf' 

I.••••-....·•••••••••·•••-•••• t 
15 I t.OGIC.lL•PHYSICAL 13 

I DEVlCE TASLt LPDT 
I •••·•••••••·····•••• .... •••I 

16 I LOGICAL DEVIC! 14 
I AND CLASS TASt.F. LOT 

1---~------------------1 17 I DlUVii'l LtNKAG£ TASLE I 15 DLT 
l ----····-----···-·'·'1!11•·· t 

20 IIO R£SOURCi: TABLES 16 SUSY, HtAO, TAIL , .......................... , 
21 I OtSC P'R£t Sl'ACt I 17 

, ______________________ , 
22 I· LOA OE~ Si GM ENT TASLE. I 18 LST 

t ····---------·".9··-·----1 
23 I TIMER PtQUtST LIST 19 T'Pt. 

1--·----~------·-------1 24 I OIRS:C'tOF'Y 20 ODS 
, ______________________ , 

M 11 



DST ALLOCATION (CONT.) ·---·--·-····--
25 

26 

27 

30 

31 

32 

33 

34 

35 

3& 

37 

40 

41 

42 

43 

44 

I ••••••••·••••••••••·••••·I 
I Dt~ECTOPY SPACE 
, ______________________ , 
I IUN TABLE 
1-----·------·---------1 SWAPTABLE 
I •••••••·••••••••·•••••••·I 
I JOB PPOCiSS.COUNT 
, ______________________ , 
I JOB MASTER 1'ASLE 
, ______________________ , 

TAPE LABEL 
TABLE 

t••••••••••••••••••••••I 
LOG TABLE 

, ______________________ , 
I REPLY INFORMATION 
t TABLE 
, ______________________ , 
I VOLUME TABLE 
, ______________________ , 
I BREAKPOINT TABLE 
I •••••••••·····••••••·•••I 
I LOG BUFFEPt 
·····------------···----- f I LOG BUFFE.R2 

'-------------·--··--·-· J LOG ID TABLE 
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46 

47 
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I SPECIAL REQ TABLE 
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39 
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51 ARSBM TABLE 41 
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53 I SIP- TABLE 43 

, ______________________ , 

HEWLETT@¢ PACKARD 
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STOP 

LIOTAS 

CSTBLl< 

JCUT 

SJlT 

S~TTAB 

YDSMTAB 

ARSBMTAS 

ILTDIT 

SIR 
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I ?~I.VOL~ use~ TABLE 54 

--------------------·--· I AVAILABLE ~EGtON LISTI 55 

I OISC ~tQUEST TA8L£ 56 
, I •••••••••·••••--••••••••I 

MSG HA~SO~ TABLE 57 
I ••••••··•--••·••••·•••••••·L 
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, ______________________ , 
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. ' 

M 13 



~--------------------HEWLETT' PACKARD----

MPE tV ---····· 
. . . 

P R O C E S S C 0 N T P O L 8 L 0 C K 

T A B L £ 
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~------------ HEWI.ETTMPACKARD - ........ 

PROCESS CONTROL BLOCK TABLE 

l EMTRY FOR EACH PROCESS CURRENTLY 

ON THE SYSTEM 

POINTS TO DST <DATA SEGMENT TABLE) ENTRIES 

FOR STACK AND EXTRA DATA SEGr~ENT OF PROCESS 

M 15 . 



---------------- HEWLETT¢¢ PACKARD ---...... 

CURRENTLY EXECUTING PROCESS 

PCB TABLE DST/CST 
DST • • 

• 
• • 

• MEMORY 
ADDRESS OF 

PCB 55 STACK 

• 
• MEMORY 
• ADDRESS OF 

• CODE SEG 
• 

• 

STATUS REG. .. 
CUR .. SEG. 

ri 16 



.,,,,....------------------ Hl:wr.rrt'SPACXAJl.D ----

PROCESS CONTROL BLOCK 
<PCB) 

-it u~ac 51.? t:H~Pl\''Tc.tt£R. T'O $.-1..ac.T Pr?Pit.o;·2.iflliTC! ~A)o)t>H~A-re Fo~ i'~i c.fU. 

•· ENTRY IS %20 WORDS tN L!NGTH. 

•. CONTAINS INFORMATION THfi 01-,PATCJ+eia MV'S.I· HA-Utt TO "O&r&~M1"1e ~1UOft'fi: 

- PROCESS STATUS 
- PROCESS FAMILY (BROTHER, SON, FATHER) 

- QUEUE TYPE 
- PRIORITY 

•· Pot NTER IN ABSOLUTE L.OCATI oN 3, DST #3 



~-------------HEWI..£iT,PACKARD---. 

SOME IMPORTANT PCB FLAGS 

SAR: SCHEDULING ATTENTION REQUIRED 

CRIT: PROCESS SET CRITICAL & CANNOT BE 
ABORTED 

BIO: PROCESS BLOCKED CWAITING ON COMPLETION) 
FOR I/O. 

MEM: PROCESS WAITING FOR MEMORY. 

EVENT FLAGS: AN EVENT TYPE CSAME AS FLAGS IN 
WAKEMASK) THAT A PROCESS MAY SPECIFY 
TO BE AWAKENED ON. 

DISPQ: PROCESS ON DISPATCHING QUEUE 

LQ: PROCESS IN LINEAR QUEUE 

C: PROCESS IN C QUEUE 

D: PROCESS IN D QUEUE 

E: PROCESS IN E QUEUE 

M 23 



~---------------- HEwr..rrr9 ?..i.CXA.~1' ----

P .5 E. L{ D 0 I rJ T E R. R.. u F T..S 

Ot it.5 r-t tC..tt.0 C.O De. 

,, 
THAT AR..E' R.e'C.~~A..li2.cP ey IH~ Dl.SPATC..HeE. 

MZ3.1 



,_..---------------------------------HEWLETT{!!§ PACKARD -----

P.Seuoo tN Te-~1t1..At'TS 

J-l A R.J> J( J Ll : 

so 1-1 e:o,..; e- u 1... t. o Q u ITP R. Q c., 1 t...J r n.1ti.I.r1 c. 7't:I 

lrOO~T Tk~ cAJT/R.c Pl.OG.R.Al-1 112..1::-~. 

SOFT X..lf_ L : 

TH rs 0PiZ..OC.e.SS Is T~R. ,_, 1AJ AT f /\.)~. 

STOP : 

iHr.s Pt?..or..e.s.r·.s TATH~ 1.s Tc1tM1Nlf'i11#G, 

(AN~ ~· kl1 C...L.. \A.IE, J'Ho~ T ~ y) .. 

H YBf°R.NliTE : 

rH1S f'l<..c)C.e.S.S iR.~ IS JAJ t!R..E""Prir!. • 

i31<.E'AK : 

T'Hl! Pft.o(..E'J'.S WI L.L. /J(; S~R.. VIC.!N'1 A a.e.e.-A-K. 
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---------------- H?Wt.n'T'~i'AC;..·,u::i ---M 

5E T C.. Z.. I T I C. A '-

- rurz..tJ s ON C..e f IT IN ?C..e. 

DI SP. 

. 
IF Pr PSE r...~ Do rNrer<.~c.JPr occ.(.(rts wH '1..c-

C.R.1r1u t.. aR... Ho'-01AJt:. A- Loc..;<.eIJ r11<.; 

D / s PATCHE'"R. wu .. t_ s~r · o v _a 1 T 1;..J PC..15 

·• I 

w11..(.. AJQT PtU:.ve.i'.JT rt<.e.wi l::.'. P~or-1. AWA.=<Jl".JG, P.+1'4~Z. 

---------------- HtiV~ail.~CKMI~ ---

R..·e-.s ~ r er<..,,. / c. A '--

- R..~se 15 C.R. e1 r. 

- YO'..A ~SJ Ii I~~ CC-D CR.I i"IC.A '- SIJ:ri't. 

I F Q v:: l Do A D1SP ) 

ru P.toC.e:!J Tl-le PeNDfNGi 

WHIL(T C,,.e /il(P.l_. 

15 A SYJTEM F-A I LU R.. E 3 I J ~ 
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PROCESS CONTROL BLOCK 

WHAT TO LOOK FOR: 

PORTS ~L.OCKEO UP'~: 

PROCESS IS NOT IN MEMORY (AND Wit.L. NOT FIT). 

PROCESS IS WAITING FOR IO., RIN, OR IS IMPEDED. 
PROCESS WAS NOT BLOCl<£0., WAS RUNNING (PROGRAM L.00?7'?) 

WHAT WAS PROCESS DOING? 

Look AT CST EXTENSION BLOCK TO SEE IF You· RECOGNIZE 

THE PATTERN (YOU MAY HAVE TO ASK CUSTOMER WHAT WAS 

RUNNING). . 

LOOK AT WORKING SET POINTER TO SEE NAMES OF SE~MENTS 

IN THE WORKING SET (To L.OOK FOR R!NS, ETC) 

WHICH PROCESS WAS ~ECtJT ING ? . 

looK FOR ~·~ BESIDE PROCESS ID NUMBER, !F NONE, THEN 

CPU WAS IN DISPATCHER, NO PROCESS WAS ACTIVE, 

CoNSOLS: WOULD NOT FUNCTION 

PROCESS i (PROGENITOR) IS THE PROCESS THAT HANDLES 

THE CONSOLE, EXAMINE THIS ENTRY, 

WHO WAS ACCESSING A SPECIFIC TABLE 

loOK AT XDS COLUMN FOR PROCESS IN SPLIT STACK MODE 

POINTING TO THIS DST #, 
•. 

How MANY JOBS AND SESSIONS WERE L.OGGCJJ ON? 

COUNT PROCESSES WITH PTt'PE. • UMAIN, 
How MANY PROGRAMS WERE EXECUTING? 

COUNT PROCESSES WITH PTYPE • USONM. 

. M Z3.Q 



~------------ HEwu:rr@W PACKARD --

-

IN THE CU\SS DUMPJ MAP OUT THE PROCESS TREE 
STRUCTURE FOR THE PROCESSES ON THE SYSTEf.1. 

ALSOJ· LOCATE SEVERAL PRESENT SEGMENTS IN MAI;~ 

MEMORY. · 

M ,..,,, 

i. 



~------------- HEWLETT~t PACKARD - ......... 

CODE SEGMENT TABLE 
vs 

EXTENDED CODE SEGMENT TABLE 

. 
CODE SEG~1ENTS IM St's <MPE1 GROUP SL 1 s1 ETC.) GET 

CST ENTRIES. <0-%277) 

SEGMENTS IN USER PROGRAM FILES GET XCST EHTRIES. <Z3JJ-%377) 

M 25 



~---.... -------------- HEWUTTR PACKARD ---

XCST -

s.,m.nt' Tables (4-word entri.SJ 
I I 
I I 
r DATA I 
l S&GM&NT Dao 

TA&'-£ l ~t 
I I £mri... 

I I 
0 I I 

I I 

I I Segmefttld 
COO& I Ullrwy 

I s&GMENT I 
Code 

I TA&U . $itntent 
I lft'lriel 

%277 I L 

CST 
EXTIHSION 

%300 Program x 
Cod. S..'""m 

%307 Emr;. 

%300 . PNiimlimY 
· CodeSagmem 

%305 ..... 
I 
I 



. I 

Jllll""-------------------------------- HEWI..ETTZtPACKARD ----~ 
EXTENDED CODE SEGMENT TABLE 

CXCST) 

• SAME FORMAT AS CST ENTRIES. 

• SIZE lS. CONFIGURABLE. 

• Usen FOR useR PROGRAMS WHERE CST # >%300 . 
. 

• CONTAINS 1 610Cl'. OF ENTRIES PER PROGRAM, 

• FIRST POSS IBLE ENTRY IN BLOCK IS %301 AND LAST 

IS %377 (MAX OF 63 SEGMENTS/PROGRAM), 

• ENTRY %300 IN EACH BLOCK IS ZEROTH ENTRY FOR 

THAT BLOCK I 

• POINTER IN ABSOLUTE LOCATION lJ DST #4. 

• POINTER IN LOCATION l VALID Qlli,..l:. WHEN USER 

HAS CPU RESOURCES. 

• FoR PROGRAMS REQUIRING MORE THAN 63 SEGMENTSJ 

THE USER MUST BREAK INTO MULTIPLE PROGRAMS 

(SPECIAL CAPABILITIES USUALLY REQUIRED), 

M27 



CST BLOCK TABLE 
<CSTBT) 

• ONE WORD PE.~ ENTRY. 

• ZEROTH ENTRY lS L.ENGTH OF TABLE. 

. . . . . ~ . . .. ·-··- .. 
•· EACH ENTRY IS THE SEGMENT TABLE RELATIVE ADDRESS OF 

CST %300 FOR THE PROGRAM IT REFLECTS. 

• UNUSED ENTRIES CONTAIN A -1 (%177777) 

• POINTER IN PCB (%14) FOR THE USER CODE SEGMENTS 

IS THROUGH THE CSTBT . 

• POINTED TO BY DST %43. 

• CURRENT CSTBT INDEX IN SYSDB %30 

M 28 



H£WL£TT R PACKARD 

XCST BLOCKS 
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,,--------------- HEWI..ETT,PACKARD ---... 

t;B -

USING THE UNFORMATTED TABLES <FORMATTED PCB O.K.)J 

LOCATE IN THE. CU\SS DUMP THE CODE SE~MENT OF 50.M J: 

PRCC.ESS 
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~--------------· HEWUTT,~ACKARD ----.... 

CODE SEGMENTS 

DATA SEGMENTS 
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--------------------------------------HEWLETT'¢¢ PACKARD 

CODE SEGMENTS 

cooe SEGMENT 
POINTING 

REGISTERS 

,. 
..,,. cooe 
D [,._...,.. ____ rL-........ ~s_:_G_M_e_N-_1 .... 

P9-$!99ist.1t ,... 

r p.$1 ..,tstlt }--..,.i 
,,.,,..,_ C..-twl 

[ Pt.·f'aoqintr ,--........ ..._ ___ ..! 

. ,,,,..,.... 1.i...n1 
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~-------------HEWl.xrt',PACKARD ---..... 

• 

IF A PROCESS IS EXECUTING CODE IN A CERTAIN 
CODE SEGMENT, HOW DOES' IT CALL A PROCEDURE 
IN THE SAME SEGMENT OR IN ANOTHER SEGMEi~T? 

BY UTILIZING THE SEGMENT TRANSFER TABLE CS.TI) 
ATIACHED TO EACH CODE SEGMENT . 

M 33 



-II""------------------------------------ HEWLETTl1PACKARD 

SEGMENT TRANSFER TABLE 
CSTI) 

• PHYSICAL.LY RESIDES IN EACH CODE SEGMENT, 

• ENTRY SIZE IS l WORD, 

• ZEROTH ENTRY AT PL. . . . 

- CONTAINS NUMBER OF ENTRIES - ZEROTH ENTRY 

• ONE ENTRY FOR EACH PCAL INSTRUCTION IN SEGMENT 

• N-TH ENTRY AT PL-N. 
• Two FORMATS 

- INTERNAL. 
- EXTERNAL 

• ExTERNAL.S ARE SATISFIED AND FILL.ED IN AT :PREP AND 

. :RUN TIME 

UGMUT nAHSJl!R TAIU ...,. 
STT l.lft9"\ 
o I , 2 :. 1 • , , , , 'I 'o _,, ,,1u " ,, 

t I II • t • I I 1 I UllllG'I'• 

u Ul!UI ... "" 
l.IMGTM Ille•-• 2H 1c.i1t tr-o-i ..-a"""',.._-· - ... 129 

........ ~ - l'\,•t2'1.l 

'I' 2 :1•, • , .•. , 1,01112112·"" 

•111 ....... 

u Unclttloilt 19it AOOam ,.., __ , •..., 

•• , ........ ,.,.... .... l.llllf 

011 2 :1• St 7'&"t!•o'11121.1:'••1S 

11 l'l"T a SIG a 

STT • STT -. ......- ;,. ll"91t _,......,_ 
-·-•12' 

SH• T.,.n...,._., M 34 



~----------------- HEWI.ETTIPtPACKARD --.... 

CODE.. SEGMENT TRANSFERS 

SEGMEN'l" 302 
PB 

. ,. 
DS'l' 14 
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J 
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,.,,,,.----------------------------------- H£WLETT¢1PACKARD 

CODE SEGMENT TRAi~SFERS 

CST ENC 
._. ....., - - ._ -- 1---"1 
......... -.~--- - ,-. -----

l .. I c.ft· • 
.._.I • I • 
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--------------------------------------HEWLETT¢@PACKARD 
·~ .. 

DATA SEGMENTS 

STACK 
CATA SEGMENT 

POINTING 
R!GJST'ERS .. . 

Salilk.· 
OAiA ... 

0 
S!GMENi 

CH.·A•ur 
10..l,,Mllltt 

.ca ..... 
D OB·fll .. tftt 

1a-e-t 

.. 
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THE STACK 

THE STACK FOR A PROCESS CONTAINS THE BULK OF PROCESS INFORMATION 

IN AN AREA OF THE STACK REFERRED TO AS THE PROCESS CONTROL BLOCK 

ExTENSION CPCBX). THE PCBX Is LOCATED IN THE ~TA<!.J'. :Jl!!CrMt!AJ r ~ml!r1JtJt:r Ar 

WORD 0 AND EXTENDING TO BUT.NOT INCLUDING DL. 

THE GENERAL PHILOSOPHY OF MPE WAS TO PLACE THOSE DATA ITEMS IN THE 

PCB THAT MUST BE PRESENT TO MAKE SCHEDULING DECISIONS, AND TO PLACE 

PROCESS SPECIFIC INFORMATION IN THE PCBX Cs1N:E THE STACK wouLD BE 

IN MEMORY WHEN THE PROCESS WAS EX£C!JTING), 

THE HEADER INFORMATION FOR THE STACK, ALONG WITH THE STACK MARKERS1 

ARE PRINTED BEHIND THE PCB IN THE DUMP FOR ALL THE STACKS THAT ARE 

IN MEMORY. THE CURRENT PROCESS STACK IS PRINTED FIRST., FOLLOWED BY 

AU. THE STACKS IN MEMORY.1 SORTED IN PCB ENTRY ORDER. 

THERE ARE TWO SECTIONS PRINTED FOR EACH STACK, NAMELY: 

HEADER AND PCBX INFORMATION. 

ST.ACK MARKERS. 
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llEW/.E:TTID PACKARD 

·P1WCESS CONTRllL BLOCK EXTENT ION 

PXG..Loe 
OA1lOtO ooo4o2 on4n2 01~nn1 n24 016110 ~onooo ••••••• ~.~.q.• .. 
~AllOttO 000056 001041 002721 OOQ 0 000000 000004 ••• • ••• a•••••••• 
DAl30t2o 000000 000000 oo~ooo oo(\~oo 000010 ooonoo 000000 , ••••••••• • ••••• 
0Atlo+10 000000 00.0000 oo~oo Eilli~-µ,,po·o· 000000 00211• •••••• ~s •••••••• 
DA tlOt40 000000 noH 7f\ oo£f""'.'kf . ~on 000000 000000 ••• v ••• • •••••••• 
DA I lO+'iO 000001) 00001)(\j ()0006() 00 O?. r.noono 0000 000000 •••••••••••••••• _ ...... .,,.... ___ ..,...._,,___ 

--11:.a...iL..l.lw:...x..i.:..:.:.O~~--='~':u&..~''JJ..:.:o~n~1n~o~o:.:.:.;.n_..;.:o~P..:.c..:.ll~O.;..lL_o;.u.;.O~o~n~o~·l;.....;n~'~·•o:...;.;.n~n~o;......;.;_;;_.:..i;;..::;...;.;JLn_n..;_:l~l~tJ,-..:;..,:ooonoo •••••••••••••••• 
OA t )0+70 000000 OOM\00 OO(HlOO O(\O•l1 O OO~O(Hl 1\0(\nf'IO 01111,....,,, 11 ....... ~ . ' ..... . 
DA1lo+ioo 000000 000000 000000 oononn noonon ooot46 0001 )Q •II••• •••••f•X 

oont26,.e ••••• F.... v 
000000 •••••••••. • •••••• 
oo~onc .•••••••••••••••• 

DAt3o+tto oootoo nooonn 000000 onoto6 100436 oooQoo ooooon 
OAtlo+120 ton4l~ oonnoo onoooo oono~o onoooo oonn~o 000000 
OAtlo+tlo ooonoo ooooon Qnoooo 000000 onoonn ooonno ooooon 
.OAtlo+t4n pnonoo nonooo 000000 000000 onoooo 
OAt30+l50 000000 noooon oonn~q oooonP ~oooop 
DAtlO+tno ooonon oonon~ oonn~n nooQoo oonn~n 

~mm~~ ~~m~ Hm~ ~~~~~~~~ 
DAtlo+22n 001100 000~11 ootJt2 o~noon 000000 
DAtlOt2lO 0445\6 020040 0~0120 onon5o 140010 
0At30t21n 001101 ooonon oooono 000000 oonnnn 
0All0+250 046111 051524 000121 ·OOOO'it QQOOOO 
DAtJo~26~ oooonn oonono nonooo oonooo QOOoon 
DAtlOt27o oonooo oononn ono~oo o~nonn ononon 
DA t .lfl .. }00 ooonon 00(1009 00'01'\00 OOOOllO 00<'000 
DA DO-±.~ ti\ ooooon nooM>n nnoflon onoooo nnooon 
OAtlOtJ70 oooonn onnonn noonoo Ooflono 000060 
OAt3o+l3o nooono oononn orioo~o noonno oonqoo 
OA1l0+140 nonooo onoonn ononnn onn~nn noonno 
0At30+J5n onnnon 000000 000000 nonoon pnooon 
OA13n+360 onnqnn 000000 nonono nnoono orionoo 
DAl30+370 _f.I01Jl<'.OOtHlOO 000000 1}0(1J14 OOOt)O 
0At30+400 ~j~11~ 000102 DL 

oonnno onnoon 000000 •••••••··~······ 
000000 000000 000000 •••••••••••••••• 
o~ooory ononoo oonooo •••••••••••••• • 
ooonoo 000000 nooooo •••••••••. •... • • 
onnono 000000 oooono ••••••••••• •••• 
ooo t 1·' 1)000{11 00?244 •••••••••• 
111113 0121?..l (l52104 •••••••• .••• $STO 
nont:?1 000002 001614 ltl .P.,t ••• r •••• 
1111JJ 021111 0~1104 ••••••••••• ss1n 
0001\00 oonoon OOOOOOLIST o.> •••••••• 
000000 onooon 000000 
000000 oooono 000000 
oooonn ononoo oonon •••••••••••••••• 
onnon" oqoooo noon o •••••••••••••••• 
000000 ononoo on.2.6.oo •••••••••••••••• 
ooonoo noonoo o~oooo •••••••••••••••• 
oo~ryno oonoon~ooono •••••••••••••••• 
nnonoo oooor~ noonoo •••••••••••••••• 
f'\00000 OO{t~() 000~ 14 • •• • • • • ••• • • • • • T 
ooonool 000000 fooo l 141. x ••••• r. x •••••• 

'1-M ( flL) 
. - ] 14-

1 

•••• 
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PROCESS CONTROL BLOCK EXTENSION - STACK HEADER DATA 

THE HEADER L.INE CONTAINS THE FOl.1.0WING lNFORMATION: 

DL AND DB REGtST!R VA1.UES (SEGM!NT REl.ATtVE) I 

JMAT lNDEX Jes MASTER T.ut.E INDEX (KEEPS T-RACK OF Joas 
AND SESSIONS, ts: FORMATTED BY SHOWJQB) 

JPCNT INDEX Jos PROCESS CouNT INDEX CJPCNT !(!!PS TRACK OF 

THE NUMBER OF PROCESSES US!D BY A JOB/SESSION). 

Joa INPUT AND OUTPUT LoG I CAL DEV ICES. IN DectMAI.., THE 

LDEV OF THE DEVICE FOR $STDUI AND $SiDLlST. MAY 

BE PSSJDO L.nevs IF SPOOL.ED (SEE LoGrCAL. TO PHYSICAi. 

DEVICE TASI.!). REAi. LDevs CAN BE 1.ooKED uP IN 

SYSDUMP IO CONFIGURATION I.I STING (FROM' DUMPJQB) •• 

JDT AND JIT DST INDEXES. THE DST NUMBER OF THE Jos INFORMATION 

TABt.E AND THE Joa DIRECTORY TABLE. 

Joa TYPE IF A SESSION OR JOB., THE.JOB/SESSION NUMBER !S 

PRINTED (IN THE SAME FORM AS A SHOWJQB), 

DUPLICAT Ye:s IF $STDIN AND $STDLIST ARE A DUPL.ICATIVE PAIR. 

INTERACT Yes IF AN INTERACTIVE sesstoN. 
lNlT Q loCAT!ON (REl.ATIVE TO DB REGISTER) OF THE FIRST 

(Ct.DEST) STACK MARKER. THIS MARK!R SHOULD ALWAYS BE 

A M!iRK!R FOR THE PROC~URE TEPJ'\!NATE, Pt.ACED ON TH! 

STACK TO K!EP THE USER FROM DOING TOO MANY EXITS 

CANY PROGRAM THAT QUITS WITHOUT CAW.ING TEPJ11NATE 
Wll.1. EXECUTE THIS MARKER AND TEFMINATE NORf:1ALL.Y). 

JCUT. INDEX THE Jos CuToFF !Nt>ex. IF ZERO, THEN NO TIMEL.IM rr 

IS ASSIGNED TO THIS JOB/SESSION. 
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llEWLETT 41 PACKARD 

·p~~CESS CONTR~l BLOCK EXTENTION 

OAtlOtO 001014 n~n111 nt~••n nnnonn· ••••••• ~ ••• q. •• 
oAtlOtlO ooqnoo ooqn OMH)€\O 000004 .~~~ H••~ ...... ~. 

' . . 
DAtlOtlO no(l~oo ~0001~ ~11110 noonoo ooonoo, •••••• , •• ••••• 
OAtlntlo Eiill1....!!.·W?.. noo nnoooo 000000 002114 .,, ••• f'D •••••••• 
oAtlot4n ~no no~nno nnonoo oPoonn •• ,v •• .,~ •• ,.,, •• 
DA t )n+so o n2 ,.ooonn nno'lOO ... o_o_n.,..o...,.n...,.o.._n_n,_n,,_n....,...n~o ••• ., • • • .. ., •• ,. • •• 

-.M:..a..Jl-"'-l~~"~~_...;'~'~~;..:.:.n~n+;;~..-..~....;.;~~;..;.;.._..n~~n~n~•r......;,"~'~'"~n~n~. ~n.-.;n.n.n;.l,;..;c~•n;-..nnn tt ooonOQ •••••••••••••••• 
OAtln+ln nooon6 non~1n ooonoo oo~nno oo~npo 000000 •••••••*•••••••• 
DA1lOttoo 000000 oonono noono.n ooonoo oooti6 000110 .•••••••• , • ., •• 1,• 
DAtlo+tto 000100 nnot06 ano4l6 nl)onon ooonnn nnnt26l,a,,, •• r ••• ., •• ,v 
0Atlo+110 tnn4l~ nGonoo nonoon onoono 09nnnn ooonoo onoono •••••••••••••••• 
OAtlotllO ooonon onnnon nnoooo onnoon oooono ooonon onPnoo· •• , ••• ,,,,.., •••• 
OAtlo+t4n oonnon nnoooo ooonno onooqo ooonnn oonooo 000000 •••••••••••••••• 
oAtJOtt~o noonoo ono~no 9onnn~ onnooo noonoo 000000 •••••••••·•••••• 
OJtlOtt6o noo~nn .ono~n nonQnn onnonn nnooo~ onnnoo oonnno .~ ••••• ~ •••• ~ ••• 
DA l)(H no ~onoon nf\f')o q~or.r? ~no<' onnono ooonno onnooo • , ,. ~ ••• ,. '!!.• ••• ,., 
DA t10t200 OOO«HHl <'~/' 0 . ~(fhono'l 000000 f)Q(UlOO OQOOOO ~ • • • • •, •, • • •, • • • 
PAtln+210 ononoo n~o6J on 01 94qp1n 000114 nonn6t 001244 ~ •• ~.~•····'··•· 
DAtlo+220 001100 nt412 o~nooo ooonno tlllll 011121 os21n4 .~ •• ~ •• ~~.:.$STP 
OAtlOt2Jo 044,16 n.nt2n nnon~o 140010 nona2\ onnoo2 001614 1" ,P.< •• ,1., •• 
DA\10+210 001101 o nnoo onnnoo oonnnn tlllll 021121 0~110• •••••••••••• $STO 
OAt1nt25o 046111 o ntlt oooo~t 900000 oooqoo oonoon oooooott&T.,Q.l~~.~ •••• 
DAtl0•269 onoonn noQn nnnnoo ~ooonn n.nnono ononon oonoon •••••••••••••••• 
DAt1nt2lO o~nono o~oo n~nnnn onnno~ nnoQnn ooopnn ~noooo ~.~ ••••• ~.~ ••••• 
OAt1n•lnn onnoon nonuno onnnon ooonno ononno nooono •••••••••••••••• 
OA UQ.±J t~• nonoon onnnoo nnnoon onnnno onnnoo nooono •••••••••• •, • ••• 
DAllntJJo ooonon onPnno oonooo nonnnn noonon onnnno •••••••••••••••• 
DAtl0•1ln oonnno nooooo non~no onnoon noonno nooooo •••••••••••••••• 
OA110+1io noonon oqnonq ono~nn ooo~nn nno9no nnnonn ooonnG •••••••••••••••• 
OAt1n+15• onnnon noonoo o~nnno Pnnoo~ noonnn oonQPO noooo~ 
OAllOtl6o onoqno nonnnq nnoono ononno nnoono no~rno ooot24 
OA1lO+llo onltln onooon o o no 000114 nootJn 000000 000000 000114 
DAll0+400 000112 000101 1_1111 •. PLJ 

•••••••••••••••• 
• • • • • • • • • • • • • • • T .x,, ••• t.x •••••• 
•••• 
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?h• PXrraD ponion. or the pc:bx. c:oatai::s S1)eei!ic: intona;eion. a:id eon-e:-ol 
wc:irm&tion. 

1 S'J_l.l ............................ _ .. ______ ................. Jl~-----J~1 
at e-1). nrUEC s?zt I 10 
I···---·-··-·------·-····-·······------·--·-·--·-·--I 

11 ~. S(S-DS) I 11 1-----·--·--------·--·--·-···--···--· .. ------,---·-···---1 
21 · ~ Z(Z•DS) 12 
I ................... -............................................. 1--········ I 

31 nmIAt.. Q(Q·D!) 13 

41----------iii~~-~-~-<~•=~~)·r--------1~ 
, 1 ·--~·;;;;~-~;i~i;i(;;;-;i;;:;i~)-:, ~~~~~7~) ·!U"i th . 

. MLT(l.3: 1) •t.i=n.-, 

.MST(l.4: 1) •Sys'tem 
1-••-•e••••••••••-•-••••••••••-••••••••,j•·••••,..••• I • MC'? (1,: l.) -Ct!·! 

ii t.nlt TO ms DrmIZS m !:D'ANSION' A.REAi ms ~ Ii (X:OS OT- 12: 4) 

t ----·-.----·---·----·---·-----------·------------1 
101 Pl SI 1----·---···--------·--·--·---·-----.. --··--------1 
1.ll Pl SI 19 I ·-·--·------------·····--·-·-·····--------·-·-----1 
121 P 1 s 1 :::r.t!'.A o~ st~. CST nroa 110 

1 ..................... ______ .. _:. .. - ....... - .............................. _ ....... , . 

131 Pl SI IU 
!--------------·-------------------·------------! 141 XI Al lmit 112 1 ··---·----------------·---·-------·----·~---------1 

151 MA:tIMTJM STAC:t Sizt ( MAXCA1'A. t.IM:tT) 113 1--·---·-----····-----·------·-·-----------------( 
161 ~c TltAP· fiJASlt 11~ 

I ................. - ................. - ............................................... J 

11'! 115 

1-----------------------------------------------1 ao I r.I31Wr! 1'P.AP i't.Aat!. . 116 

~-----------------------------------------------! 21 I S"lS'ttM t?.AP PLA!!t 117 

1-------------------------------·--~----~-------1 22 I CCli'l'!Ot. ? PI.A.BEL 118 
I ............... ------·-····-···----·--·····--·······--·---1 
I JOB I 

~ l'!!'P!: I JCS# 
I 
119 I ·----------------·------------·------·-----·-·---1 

I·-··-·-·------·-·-···-.. -- ... -----.. -------·----····--·-I z;1 

I O·.,. . -
I· 
I 1:1 
I 
• (:1 
I 
I 
I 
I 8:8 
I 
\ 

R!SD~ :'CR 
CST mANS!ON 
• 1 t7 A!Clt'.: 

Di' P!tOCiiU:SS 
• 0 t7 EAV't ?../',,; 

ACCZSS TO 
P!lOO ?"!U 

• 1 ~W!SZ 
• CST. 1· er st~ 

00:?.A.tZ. .... .:..\.:, C"'\,i .. ~ 
tsr· P!lOC ~.u:::N 

JOS 1'TPE: 
l-S-~ION 
2-J'OS 

1- ···--·------·--··------·-· ... ·····---...................... _I O' user u.dcs exis": 
26IU IL I Cl///////////IA I tOAC PRoa::cum; !.O. 122 L logg~g. 

I ·----·----·-----------·:.---------------·---·-·---I A ace~ udc:s e:c·i$": 
27IC'Oa.MAX ST.ACX S!Z%(la.rges-e va.1J.:.e e1'er ror Z·OL) 123 C proc:es3 shares dock 

!-----------------------------------------------! l :> clock sl:ta:ed 
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611 
!-----------------------------------------------! 621 I LAUNCll:ES 

1-----------------------------------------------1 631 I SI. E'Aut'l"S 

1-----------------------------------------------1 

50 

51 

641 I PCB FAO'L1'S 52 
1-----------------------------------------------1 651 I OAT.A SEC FAULTS 53 
I ··-·---------------·--·---------··--·--------------1 661 #' 8LOCU:O O!SC I/O's ISSUE:O 54 
I ----------·--·--------·-----·-----------------------1 

671 

1-----------------------------------------------1 701 I tnratocx::o OISC I/O's \.IA!~ ON 

1-----------------------------------------------1 

55 

56 

71 I # nm:DES ( STJ'!S'!S'I'!M) 57 
1-----------------------------------------------1 721 I IMP'!:OES ( S"l S .l..E.M) 

731 # Snt Bt.OCY..S 

1-----------------------------------------------1 

5a 

sa 
741///////////////////////////////////////////////I 60 

r-----------------------------------------------1 7511/lllllllll/lllll//l/lllllllll/lllll/ll/l!!l/lll 61 
1-----------------------------------------------1 761 
1-----------------------------------------------1. 771 R.ESi:RVED 6 3 
1---------------------------------------:-------1 

1----------------------------------------------1 1021 
I 

~ 1031 

1----------------------------------------------1 YOTC'..S: P : 0 i! opened 'oy priv user 
S = l it data seg is sharable 

64 

65 
66 

67 

.>/:' L\ wrd. b~c mo..p 
.CC\low!.. 

"ffief'\ XD 5 e.i.i:c.nc:.1011 

a.fe..a.. ~f'O 3 ~4 wrds. 

PCLASS2'f..AS"..{ : 3I'!' MASK OF Ct.A.SSS TX!S PF.OCZSS !!AS ENA.BLED 
PRCC~t.JES'?OPWORt'J. ( 0: 4) : PRCC:...SS PRIOR!T!: i = > t. QUEUE 

6 => c QtJEtra: 
2 => c QtJEtra: 
l => E Qt.JZUE 

• ( 4: 12) = ?.EASON STOP?'ED: l => STOP SEC FAULT 
2 :> STOP orsc WA!T 
3 => BLCC!ZD I/O, NCN Tt..~~!NAL 
4 = > Tu~M!NAL RE.AD 
5 u STOP !M?:::OE: 
6 => STOP AC:!VE 

PROCSTOFTIME = oar. ~CP..0 TIMESTAMF OF W'HEN ?RCC!SS STOP?::::J FC~ 
REASON C!VEN IN PRocquESTOPWORD 
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* 

PXFILE AREA OF STACK 

THE FILE SYSTEM'S DATA BASE AREA 
. . 

CONS f STS OF: 

OVERHEAD 
CONTROL BLOCK TABLE 
ACTIVE FILE TABLE 
AVAILABLE SPACE 

A CONTR9L BLOCK CONTAINS INFORMATION ON THE 

FILE THAT IS BEING ACCESSED AND ALSO, INFORMATION 
ON HOW THE FILE. SHOULD BE ACCESSED. 

~ gt.J-e.r(.,I 1::-1(.£. ACC/:::.-.S~UE~ St,J A l',toc .s.s w1 '-'- 1~ 

Av •.u712.··/ ,~ "'1'7-ht:. AC! n WE. r=1 '-IZ 'T4/3J..£. -rm s a;,Jiie.~ 
IS ~1i41l::> :gc;.; /Ht/!:" Plt...J£ ~'f"Sre)#'f /'Z) t:,i#r/:AC,.'17£'.2.I&;;: 

r~ J:11.4!" .4d.4S:S.S .4-A..).t:> 7a t'..-/1.1.r rrfc t-at!A-·no.1..J 
.or- 11~ rtaAJr.'201-.- .SiAc.J:.J:. 
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~-------------HEWI..ETT,P.4.CKARD--..... 

LAB -

IN THE CLASS DUMPJ TRACE THROUGH THE POINTERS IN 
'TfiE PCBX FOR SEVERAL PROCESS STACKS. LOCATE THE 

PARTS OF THE PCBX AND THE STACK REGISTERS. 
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~------------- HEW!.ETT,F'.4.CK . .4.RD---... 

WE HAVE SEEN HOW MPE HANDLES CODE SEGMENTS DURING 

A PCAL BY USING THE SEGMENT TRANSFER TABLE. BUT 

HOW DOES MPE KEEP TRACK OF CONDITIONS ON THE STACK 

PRIOR TO THE PCAL SO THAT THE CONDITIONS MAY BE 

RETURNED UPON EXITING. THE PCALEn PROCEDURE? 
. . 

BY MEANS OF THE STACK MARKER. 
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STACK MARKER 

A STACK MARKER IS A GROUP OF DATA PL.ACED ON THE TOP OF.THE STACK 

BY FIRMWARE TO MARK THE SET OF CONDITIONS NEEDED TO RESTORE THE 

STACK REGISTERS WHEN THE CALt.Sl PROCEDURE COMPL.ETES, SPECIFICALLY.., 

A STACK MARKER IS Pt.ACED ON THE STACK WHEN A PCAL (PROCEDURE CAL.L) 

INSTRUCTION IS EXECUTED; AND· IS REMOVED WHEN AN EX IT (RETURN TO 

CALL.ER) INSTRUCTION IS EXECUTED, 

A STACK MARKER IS FOUR WORDS L.ONG.., AND CONTAINS THE FOLLOWING: 

INDEX REGISTER 
PB RE~TlVE P REGISTER 

. M l T R 0 C CC CODE SEGMENT fl 

DELTA Q TO PREVIOUS MARKER 

IT IS IMPORTANT TO REMEMBER: 
------------------------.. A STACK MARKER IS PLACED ON THE 

STACK WHEN LEAVING A PROCEDURE. 
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STACK MARKERS 

DI .. ..... 
1" 

at.a.AC. 
~--•OAfA·•--~ 

Altf A 

> 

, .... ·o, .... I• 
I 
I ' 

.o 

I t 
t 

s 

I 
I 
I 
f 
\, 

Q. 

( 
• I 
I 
I ,, 
I 
I 
t 
f 

I -++ t 
I 
\. 

4-+ 

J ~~ 

1 

,.. ....•.. ...... 

"' 
rt ... _ ... 

"' ..... ,., ••• 

....... ., ....... 
1---.-~ ._ - --- .. --~ 

Te ...... ....... 

___... 

} 

} 

} 

. 
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HEWLETT ii PJICKJIRD 

STACK MARKERS-DUMP EXAMPLE 

****•APLAi: *************************************************************************** 
1o·ujJlCl:ilURAI: 

0/1~2j: oooqqq OOOftqft 177777 uoon2q OUOO?Q oOOOtiJ 0U60U~ 000000 
H4f'lCfl)l.flJ: 
071i1~: ouot?o onuot7 
on2r;i: Oul\JOO 
0/"l.1.7j: ooooou 
l l f.lt S on H j -

on~~i: ououOl.i 

01\llOl)O 

oooouo 
u7 .>"\j? 

tJOOOuO 
***t'>-TILF: t r u tJ I J\ 1 "'!> 
on35}: 000310 
on.ns: oonooo 
1.!NL8 0/3tUJ -
Ol'o').>: Oul\uOu 
**PXPull'HtP..:>: 

oououo 
000001) 
0756':>? 

ou?3~1tooooun~ooouoo 
ooouou oo non nu1uoo 
ououoo u 0000 000000 
SAMt. AS AuO'Jf 

ooouo . 000000 ouooou 
c~o ru I llUL HL{l( I(!)} 

non· u uooouo ouoooo 
ooouno 

111111 ouooou oououo 
000000 flUOvOO 00/000 
u~uoul\ 000000 onu~oo 

oouooo ooouoo oououo 

uouooo 000000 001,000 
uooot1ll flOAOOu oounoo 

unonuo ouoonu unoooo noouoo unoouo 

o/,b63: nonoou uou't uoo1t4q 

u7i?q~: uooooo nuoooo 
073?~1; OOOOuO OUOUhb 
u7i1ul: uooouo ououou 

(1Jnq1: oouooo ()ti I) lJ 0 I) 

u7 .Ho"\: uthJOon 000 U'IO 
(1 7 .S 'q u 1 : oououo OuOJOO 

****OL HfGJ~TtA: •• *******•··························································· 
****Oti Hf~JSlt.R: * ***************************************'*************************•• 
0/\ti67(0000t>OJ: ~ 

Oi~o70(1-1Ato<t.PJ: (looono uo101c; tt1ilo111lo .--o-u_n_ufl) Muflt>llt. t3/) 
07~h7qcuounuc;): nonuou uououn ouou~o oot1un 

07qno£Nllt<1<t.P.J: ououo1 oov110 lljlltt'I {!!ouo1!il!.:!.!ll.U. t "\'.l) 
0717nq1uoont5J: oonono un1nuo AGl~hu on \on outuou 

n I H 1 t ( h A I< " t p J : I 1 77 5 b u 1 i Q I I t u I u 7 ,, u 0 u 0 l I .!1. R ·" F L ( ' I c; J 
•••b HELJ~TtQ: ***************************'*'***'****'**~****•******'*************'**•*• 
011/l':>lunoo~h): ouooou ontnuo tqto'I uouo~c:; ouounJ ~ouo11 huoqno 111111 ~00110 vnutto o, 
n I "\ 11 l ' u o v I\ 4 ? , : " u o u o u o o o o u c 1 C\ 4 t-. l o <1 o '.t .::' 5 ~ 6 o c 'l " 11 i o c:; o 11 Li o o q 7 1 t / o c; t ll '• o o '.l t l o '::I u 11 u 'l u o I) 

"''''l':>(vOuO'::ltd: OcOULIO- u?u040 OlOt1ifO 0?00110 OcOOll(I U~0040 llc0\J4U u?l•040 0~011110 IJ?UO•iO (I 
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EXAMINING .. A STACK MARKER 

THE QUESTION MOST ASKED WHEN EXAMINING A STACK MARKER IS: 

WHAT CODE WAS EXECUTING ?? 

THE ANSWER TO THIS QUESTION PROVIDES A NUMBER OF CLUES TO WHAT 

IS HAPPENING. FOR INSTANCE, WAS THE CODE A USER PROGRAM, MPE, 

OR' A SUBSYSTEM? IF IT WAS MPE, WHAT PROCEDURE WAS EXECUTING? 

To ANSWER THIS QUESTION, WE MUST FlRST FIGURE OUT WHAT SEGMENT 

(CODE SEGMENT) THE STACK MARKER WAS WVING, THIS INFORMATION 

CAN BE EXTRACT!!) FROM THE L.OW ORDER 8 BITS OF THE STATUS REGISTER, 

lF THIS VALUE IS BETWEEN %301 AND 'IJ77 .1 THEN THE SEGMENT IS IN 

THE CST EXTENSION, AND REPRESENTS CODE FROM A PROGRAM. Ir: THIS 

VALUE IS BETWEEN 1 AND %300, THEN THE SEGMENT IS IN THE CST, AND 

·REPRESENTS A SEGMENT IN AN SL <MPE AND PRIV SUBSYSTEMS ARE IN 

AN·SL, SPECIFICAL.L.Y SL.PUB.SYS). IF THE SEGMENT IS IN THE CST, 

WE MAY LOOK AT THE FORMATTED CST TABl..E.1 OR THE LOADMAP (PRINTED 

BY DUMPJQB) TO FIND THE SEGMENT WHOSE NAME CORRESPONDS TO THE 

SEGMENT NUMBER. IF THE CST AND LOADMAP DO NOT HAVE NAMES THAT 

GO TO THIS HIGH OF A NUMBER, THEN THE SEGMENT IS A DYNAMICAL.LY 

Al.J.OCATED SEGMENT IN AN SL - BUT WE HAVE NO EASY WAY OF FINDING 

OUT WHAT (ASKING THE CUSTOMER IF HE HAS SEGMENTS IN AN SL), 

We KNOW THE VAL.LIE OF p IN THE MARKER, BUT HOW DO WE RS:l..ATE THIS 

TO A PROCEDURE? To FIND THE PROCEDURE NAMEJ WE WILL NEED A 

PMAP OF THE SEGMENT IN QUESTION. 
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PMAP -

A PMAP FOR A SEGMENT SHOWS THE PHYSICAL. LOCATION WITHIN THE 

SEGMENT OF Al.L THE PROCEDURES THAT RES!.DE IN THE SEGMENT, 

THE PMAP FURTHER SHOWS THE STARTING LOCATION (SEGMENT RELATIVE) 

OF EACH PROCEDURE, We MUST FIND A PROCEDURE WHOSE ADDRESS FOR 

"CODE" IS JUST t..ESS THAN THE DESI.RED p ADDRESS WE ARE SeARCHING 

FOR. WHEN WE FIND SUCH A PROCEDURE,, WE SUBTRACT THE BASE ADDRESS 

FOR CODE FROM THE ADDRESS p IN THE MARKER TO OBTAIN THE PROCEDURE 

RELATIVE ADDRESS OF THE DESIRED MARKER. 

E<AMPLE: 
SUPPOSE WE HAVE A STACK MARKER: 
000000 000677 107445 000023 

FROM THE CST. IN THE CXAMPt.S DUMP,, WHAT IS THE NAME OF THE SEGMENT 

THAT WAS EXECUTING WHEN THIS MARKER WAS PLACED ON THE STACK?? 

M 54. 



---------------------------------------HEWLETT¢¢ PACKARD 
PMAP 

ASSUME THAT THIS IS THE PMAP FOR THE SEGMENT IN THE STACK 
MARKER ON THE PREVIOUS PAGE. WHERE DID THE PCAL OCCUR? 

MAIN 0 
NA~E STl 
NRIO 1 
TERMINATE' 2 

-SEGMENT LEMGTi-+ 
Nf.f ro 1 

!\JAME' STT ---IOTAqLEJNFn l 
SDFINlT 2 
VALIOOEVTVPE 3 
SETSYS08 ? t 
Ct-1E'CKLr'IEV ?? 
~Esern~ ? '3 
ASCII ?4.i 
GETOfVTNFn ?5 
INIT!O a 
AT T ACM !Cl ?6 
IOMESS?Rnc c; 
Aw AKE ?7 
SUDl)f NOE' AT lo" 30 
GC.N!,ISG 31 
A11tAKE'IO 32 
LOG 33 
p E TI IR N Ti:; IJ F 3l.I 
WA! T 35 
A~O!;T!Cl:t b 
RE.TU~1\il0~ Jo 
wAITFORIO 37 -
AR(HH ! (') 7 
A8QlH?ROCT1'1 1 0 
GF..TSYS"U~ 1 1 
1-!ELP lJ 0 
IO IMPEDE LI 1 
FGETSYS~UF 12 
TEJ:;''ATl\'lT t 3 
'4P:n~PTTC. 41? 
os::rcn11.1r~nL u·:; 
TOFA!LllRt ££4 
!NITCHA~A.Jel 1 " 
MPXCIJNTROL i.is 
SF.TTfQ'-1TYPF. 1 c; 
RESET9PE Al(i::r rs 1 0 
IOCO~TRQL 1 7 
OE.VICESTATUS 20 
SEGMENT lENGTH 

C 0 0 f -°f M T°R 'f 
0 0 

·----·-·-
LJ 

r.nnE F NTIH - -·-- -6 - n 
136 136 
137 1 6 l 

3 !J' 301.1 

t.l7 (l tJ 7 0 

·-··ill n 7 o 

SEG 

? 

SF. r. 

? 
? ., 
? 
? 

? 

? 
? 
? 
? 
? 
'? 
? 

? 
? 

C. ~I +S 

Oooooo oooc,7 1014-+S 000043: 

~77 
- (.,. 1() 

-7 j tJ ----------------··--·-. -· 77i.J. 
1 l I.I 0 t 1 a fl 7 : . 7 wo .. dc, ·,., t.c 

1273 1?73 
?· 
? 

1?73 1270 
l 1Hi6-n.ii;3 

? 
? -------·. --
? 

t beU t t-2 a 
? 

1 e '3 e .?fih.i.i 
;> 1 '5 0 21 r;o 
?113 ?17 3 
·2? 11 --2it 1 
:>12a 
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A C01KLUDING NOTE ON STACK MARKE~S: 

THE PROCESS YOU HAVE LEARNED HAS BEEN AUTOMATED FOR YOU 

BY IJPAN, THE S.TACK MARKERS IN THE EXAMPLE DUMP SHOW THE 

FOUR WORD MARKER PLUS THE FOLLOW ING INFORMATION: 

THE SEGMENT NUMBER (EXTRACTED FROM STATUS) 

THE SEGMENT NAME (FROM THE LQ,~DMAP) 

THIS INFORMATION IS PROVIDED FOR YOU IF THE LOADr1AP rs 

CORRECT FOR THE DUMP, 

STACK MARKERS CAN BE READ FROM TOP TO BOTTOM TO READ 

MOST RECENT TO OLDEST (THE MOST RECENT MARKER IS ON TOP), 
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JOB RELATED TABLES 

• JOB MASTER ~ABLE (JM.AT) 

• JOB PROCESS COUNT TABLE (JPCNT) 

I • JOB CU'r;..OFF TABLE (JCUT) · . 

• JOB INFORMATION TABLE (JIT) 

• JOB DmECTORY TABLE (JDT) 
l. 

.. -~ 
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• ONE TABLE ENTRY PER JOB/SESSION 

• POINTED TO BY DST 331 

• ENTRY 0 (HEADER) CONTAINS SYSTE1f 
JOB INFORMATION IN ADDITION ABOUT THE 

~ _l TABLE ITSELF 
···! 

• DIFFERENT TYPES OF ENTRIES TO DEFINE 
ST.ATE OF PARTICUL\R JOB/SESSION 

• CURRENT STATE DESCRIPTORS OF A 
JOB/SESSION ARE: 

30 - UNUSED 
31 - JOB/SESSION INTRODUCED 
32 - JOB/SESSION EXECUTING 
33 - . TERMINATED OR TERhfINATING 
34 - SUSPENDED 

I 340- WAITING (DEFERRED) . ' : · i 350- ERROR 
! i %60- BEING INITIAllZED (C.1.) 

l ( 
I '. 

I 

l . . . . 
• 

I : 

. I : 
' l 

. 
• I . 
r 

I ' 

. .. i . 
l~ . . ~ 
i L -- __ ·_ ·-···. ·- ·-·-·--· ---~·-·. ··--~---· ··-·-----·-······----~) I 
~--··--·-- ----·-· --·--------·" .... ·- -----·-·-····-·· .. -·--· .... ·-····· ·- --··--. __ :__) 
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:SHOWJOB ANALYZES THE JMAT 
JUSNU"4 S l.t. TE IPIH J !N JL.IS1' ·-··--rNTROOUCEO . J05 NI.ME"-·. 

•JC:.7 
•$SS 
•So5 
•S5d .. 
•Jzq 
SJ:.SU 
•Jll 
•J3Z 
•Jaa 

•. •· 10S~"L.'F 
3.1) 3U 

u~·::ao;a-.roe 1· ,QQNS:SUP!~ 
TUl tt:5tA MGw.FWt!wUS 

····· .. ·-zz az 1ua J:.ssr» oo ... s.soPi:.rc 

SUSP· 
fXE.C. 
!X!C 
!X!C 
£'X!C: 
.EXEC. 
!XEC. 
'"'IT: 1 
~AIT • D 

a1 ll Tue 1:50P ~GR.O~T 
1 (,A" . t:F"-----1-0!--zi :-0 tn'---;JtJ!"l i'O 0 :• S":"S UP E~ ·-
10 S LP TUE a:OtP JOS4~00NS.SUPE~ 

· 1~os· i.:;a· 1 oe:- iu-0111~rr,·ooN"S:suPE~-
a 10$ LP· . TUE •:oo~ JOdE.,OONS.SUP!rt 
s-i.os CP ICE. 4:00fii JOSC!,OONS.SUP=.l't 

9 Joas: ... •· ---·----------.- .... -. ._ ... •· 

U H•foTRO 
a' 1u-IT: n1c1;. 1. DEFERf'Etr·------- -----------­
'- !XEC r I.NCI. J: SESS tO•oiS 

t SUSF· • ·-·--------------------------------------J Od FEf'4CE: 0 r Jt.IMIT= •: Sl..I~I Ta 1 a· 
-·~---.--.....-.-----... ._ ... ···-·--- - ...... 

.. 
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JMAT 

•J'l\c.t• .,..,~.;,~;a 

~· -L.1· -·;,.•JO 

DA31•U 
0A31•1U 
OA3l+ZU 
OA31•3U 
0A31•40 ~ 

Ut.i u" .. ':)\J 

0A31•Su oso1a~ U41 U"U Oc?OO"U 
OA3l•ou "' UlO&c= o o o o o o-o-o1J o o o 
0A31•7U t- Cl4'J;v:::1 \I~ l U'4U U51Sl1 
0A31•100 -' oz o o" o · o au 0"4 o a so t 2 s o:.xu=u 020040 02 -QA3'1•11U ~ 01u<1u2 02cuu5 Ullbcb uoooco 000000 Ul302b UU541U 04U072 
OA31•1av 

~ 
u•c:lu/ u:H u"'u u 2 u u" Ii -\le VG-.. ~ 1'S0·1-vs~oii o -crztre·:i 0-0"2"'0"0-u 

0A31•13U. UcUU4U 02004(,1 02(JU4U 1120040 050125 t41040 02004~ UcvU40 
0A31•14u Y\ 

012"2~ 1 1 o "~ a-vi:rf.rire:c: 033003 0 0 7 52&-VO~il-OVOOO 0 
OA31+1su 01ovlu 1uvull U'4cU17 U4'7123 020\)Q(,) OC:OO"V 0':11525 uSOlOS 
0A31+1b0 

""" 
051040 02U-04lll)¢S 117 Ott 106 I ... .... ~~ .. ... ., 

DA31•170 " "auu4o uaOU4U Ou20U3 tt&uau CtlOOOO Cll3007 01231'0 001750 ., .--0A31.+20u 1ovoou --005003 l UV iic s-rt11J 0 3 Z: o ~c rrro 47'1'23'\J 2'0 o" o ·-020 tr4cr --
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: i JOB: INFOR1fATION TABLE i ! 
• ; . I • 

; i (JIT) ; ~· 
' , . . : ,,, 
I ' 

l . f 

l· • , . ,_ , 

: •ONE. T.ABLE PER JOB'/SESSION - ; 
. I 

; : EXTRA DATA SEGMENT : 
' I I . . 
· •DST INDEX IN PCBX(6),(6:15) : 
. 
i 

. ' 
' 
p . . . 

(·· ~ 
. 
. 

I 
i 
t 
• . 
•· • • . . . . 
• • • 

' I • 

•EACH~ TABLE IS ,;75 WORDS 

•coNT.AlNS JOB/SESSION REUTED 
INFORMATION 

- ACCOID.'TING . 
-· DIRECTORY POLL'lTERS 
- JOB A.TTRIBUTES 

· - J'OB CAP ABILITIES 
- PRI\.ATE VOLUME D.ATA 

. . 
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·;:,. .. -"' ' ..... 
,,ltC.'-OG o+ V1'4AZ.!V 

S1"'AC.k I 

.. 

oAm•u 
OAc.u 7• 1 u 
DA~U7+cu 
0Acu7+3u 
C•cu7•'iu 
CA~U7•SU 
OA2u7•olJ 
OA2u7•7u 
DAcu1+100 

u u '!I 
(l.UuOoS 
ouuouo 
f.IUUU03 
u01l77 
000000 

JIT 
ooouuo ·11000-0-0- 000000 
OU4531 U201~3 ~lSuu& 

u~ ~u u ~u ~ 

u u u u o 7 U u u u u u -U\i'U O'O 0 · u 0 0 0 O O ·CJ 0 0 u u o 
ouuuuu uuvouu ~uoooo ~aou~o o~ouQu 

uouuo1 uo~ouo-003047 o~oooo 000000 
~~~u~u ~o~uuu uOOOOl 000000 Ou037b 
ooo uo o·ro-ovo o o oz: o o 2:s 

' /..Q(,,.(>AJ 

C..ll•v• 
"j)vt$ •· 

0 2 O'O 41.1~"00~ 
~ u Q 

177~071tl0U713 

uaoo"u \ oat1c"u 
00013f>\OOOOOG 
000754 iOOOOOv 

j 
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\f ·-. ·=~~~ ·.:-= ~~--: -~~~ ~~ ---~~c·• ~~)~~ -~-; ~-~ ~-~~:: _:: ~:: ~ .. : ~~-. -. . l I 
' I I '. 
I I • ~ 
' I ' 
I • I 

: ' i . ' . 
! •ONE TABLE PER JCS/SESSION - EXTRA DATA SEGMENT ; . .. 
I 

; •DST INDEX IN PCBX(S),(6:15) .. 
! 

, . 
' 
' ' . .. . r 

'. 
l I . . 

' I 

•INITIAL· ALLOCATION IS ~50 WORCS - EXPANDS WITH USAGE 

•CONTAINS FJVE SUBTABLES 

1 .. JOB DATA SEGMENT DIRECTORY (JDSC) 

•ONE ENTRY FOR EACH EXTRA DATA SEGMENT 
FOR THE PROCESS (USER XOS CAN HAVE NAME) 

. 2. JOB TEMPORARY FILE DIRECTORY (JTFD) 

•ONE ENTRY FOR EACH TEMPORARILY OPENED FILE 
($0LDPASS,$NEWPASS,ETC.) 

3. JOB FILE EQUATION TABLE (JFEQ) 

•ONE ENTRY FOR EACH 11:FILE11 COMMAND 

4. JOB LINE EQUAT!ON TABLE (JLEQ) 

•ONE ENTRY FOR EA.CH ":CLINE11 COMMAND 
•· 

5. JOB CONTROL WORD TABLE (JJCW) 

•ONE ENTRY FOR EACH USER NAMED JCW 

•INmALL Y GIVEN TWO ENTRIES 

M64 

. ; , 
i 

.. 
I 



JDT 
u-wr --~ :i.tc:r · ~ -r...:. _;.; J E . n •• ,.. ••. :..; 

FIL.E 1..:0EV=l.P 
FILE T:OEV:TAPE:~OSUF fo,; ••• ~ !'i..e~ 
F l l. E AT : 0 EV : AU TU T APE : N 0 tHJ.F ( .... , '1 i 

0AZv6•0 
OA2vb•l!J 
0A20o•ZO 
0A2uo•3u 
a A.2vo•'40 
i)A2U6•50 
01c1JC1•cu 
UAC:Uci•7V 
0A2Vb•l0Q 
0Ac1Jb• l 10 
0A2u6• 120. 

1 •• :..h- w TOSO p.,:.1t .. N T'l"i:9 

'·-tt~J <~-''"> 

0.03120 po~'o3ul OlJvo1 
1"0111 us1s~ 150125 

• ovoiio2 l uoa-11&rr1:1----
1 u~ 1 1~ov~u vuvuv2 

voouo1~o~vol"!"f'r"_,.,.u.,.....,~..,.,.....,.,.,.,..,....,.'!"l"!"'r__,.,..,.,.,,,.,.,..i"!"'!'l"'-,...~.,.,.,..---~~"""l""!'~v..,.,....,~~IJ....,...~¥--. 

ooouou UllUUl 1S2uau 004002 ououoo ~000~4 OSOlOJ i 
~ lluOuuO OOu"CJO ··uvv."OvfvvO·ou0-000000- 000000 OuvOOO !" 
~ uuuuuo uuuuuu uuuuvu 012001 1ijus~" ooauua 000000 ~oco10 1 

o ~ u -s as o s 2111- o s 21 v lvS"U"t o s c ti u u-o o ·o o o·a o o ·-o o o o o 1 o ei o o o · · 
_ ..... · .... .QOJCJOUOO .JJO!.>UUO vOOO<iO OOvOOO ooooov 0000 1.>Q..~~°l Sl 2 
1041527 OuvvOO Ov35v3 v""4SvS 051 t22 04~5~-~--0-~;i_o_o~~vCoC-. 
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(.':~''.jl------------------ -------~ ,,,,______ - - . , , ' 

I 1 JOB PROCESS COUNT TABLE i : 
l I . l 

I • 

. I (JPCNT) . 

· .. -~~ .. 

*ONE. TABLE PER SYSTEM (CORE RESIDENT) 

*O'NE TAELE ENTRY PER RUNNL.'TG JOB 

.*POINTED TO BY DST %30 .AJ.'iD SYSGLOB %15 

•·EACH ENTRY IS ONE B'YTE {8. BITS) 

*ENTRY 0 IS M.AXI11U~! NUl:IBER OF RUNNING JOBS 

*ENTRY 1 IS TOTAL NU}.!BER OF FREE ENTRIES 

*ENTRY POI.:.'TTED TO BY PCBX(4).(0:8) 
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----- ----···-----

11 JOB CUT-OFF TABLE 
(JCUT) 

• ONE TABLE PER SYSTEM (CORE RESIDENT) 

• ONE TABLE ENTRY PER CPU UMITED JOB 

• POINTED TO BY DST 344 AND SYSGLOB %13 

• LIMIT SET BY 

";TIME = (CPU SECS)" IN 
:JOB 
:HELLO 

• ENTRY INDEX IN PCBX(7),(0:B) 

I f 
• I 

I I 
I I 

I 
I 
I 
I 

. I 
I 
I • 

l .. 
I 

.. t 

I 

' 
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. JOB TABLE LAB 

1. LOOK IN THE JMAT HEADER AND LOOK AT: 

Al THE SESSION LIMIT · 
B THE JOB LIM IT 
C NEXT ASSIGNABLE SESSION #/ JOB # 

2. FIND YOUR ENTRY IN THE JMAT: 
A) DISPLAY IN ASCU AND MAKE SURE YOU SEE YOUR USER AND 

ACCOUNT NAME. 

B) NOTICE WORDS 22 AND 31. · ARE THEY THE SAME? w·HY? 

· -C) WHAT IS THE STATE OF YOUR JOB? 

D) WHAT IS YOUR JOB MAIN PIN?. 

3. FIND YOUR JIT: 
A) Does THE JOB MAIN PIN DISPLAYED IN THE JIT AGREE WITH THE 

VALUE IN THE JMAT? 
B) WHAT USER CAPABILITIES DO YOU HAVE? 

C) CHANGE YOUR USER ·cAPABILITIES AND SEE THE EFFECTS, 

4. CREATE SOME TEMPORARY FILES AND FILE EQUATIONS, 

A) FIND YOUR JDT AND LOOK AT THE CONTENTS, 

5. GIVE YOUR SESSION A TIME LIMIT,* 

A) LOOK AT YOUR ENTRY IN THE JCUT. 

*NOTE--BE SURE TO MAKE YOUR TIME LIMIT LONG ENOUGH SO THAT YOU CAN 
FIND YOUR ENTRY IN THE JCuT BEFORE BEING. LOGGED OFF! 

M67. 1 



~-------------HEWI.ETT,PACKARD---. 

LAB 

IN THE CLASS DUMP, TRACE THROUGH ALL OF TH£ JOB TABLES 

FOR THE CURRENT PROCESS, EXTRACTING THE IMPORTANT INFOR­
MATION. 

M 68 



SIR TABLE 

THE SIR TABLE (STANDS FOR SYSTEM INTERNAL RESOURCE) IS A TABLE 

OF SEMAPHORES (SWITCHES) THAT ALLOW USERS TO INSURE THAT THEY 

HAVE EXCLUSIVE ACCESS TO A RESOURCE (USUALLY A SYSTEM TABLE), 

FOR EXAMPLEJ BEFORE MAKING MODIFICATIONS TO THE JMATJ THE 

.USER FIRST LOCKS THE JMAT SIRJ THEN MODIFIES THE JMATJ AND THEN 

UNLOCKS THE JMAT SIR. lF SOMEONE ELSE TRIES TO LOCK THE JMAT 
SIR WHl!..E THE FIRST USER STILL. HAS IT LOCKED) THE $ECOND 

PROCESS WILL BECOME IMPEDED. THE DPAN SIR LISTING WILL 

CLEARLY SHOW WHAT PROCESS HAS THE. SIRJ ITS NAME) AND WHAT 

PROCESSES ARE IN LINE FOR THE SIR. 

THE EXAMPLE (NON EMPTY) SHOWS SEVERAL. ERROR CONDtTIONS THAT 

ARE DETECTED AND PRINTED. MANY OF THE "LOCK UPS" ARE IN 

FAC't CAUSED BY DEADLOCKS CMANY PROCESSES ·WAITING FOR SIRsJ 
RINs AND/OR MEMOP.Y). THESE LOCKUPS ARE EASY TO FALL INTO -

THIS IS THE REASON FOR REQUIRING MULTIPLE RIN CAPABILITY 

FOR USERS TO ?ERFORM MULTI?t..e·LocKS, (THE MR QUESTION IS 

A GOOD ONE TO ASK ABOUT IF PCB SHOWS WAIT ON RL OR RG). 

THE SIR TABLE IS FIXED IN SIZE, AND SIR MEANINGS ARE PERMANENTLY 

ASSIGNED BY NUMSER TO SPECIFIC ENTRIES, 



HEWLETT!!} PACKARD ---. 

SIRS - SYST~~ INTERNAL RESOURCES 

- CONTAIN TWO WORDS/ENTRY 

- ONE ENTRY FOR EACH SIR 

- ENTRY IS ZEROS IF FREE 

- ENTRY IS: 

0 7 $ 

FOR AN ENTRY THAT IS LOCKED BUT NO OTHER PROCESSES ARE 

REQUESTING IT. 

- ENTRY IS: 

C 7 i IS 
IF A PROCESS HAS A SIR AND THERE IS ONE OR MORE PROCESSES 

IMPEDED 

CQQUNT - THE NUMBER OF PROCESSES IMPEDED FOR 

THIS SIR. 

TAIL/HEAD OF IMPEDED LIST - PCB INDEX OF FIRST 

THROUGH LAST OF PROCESS IMPEDED FOR THIS 

SIR. 
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SE 335 Qt1!Z 

l. What four (4) types of files must be in the SUPPORT 
account in order to compile an MPE IV source listing 
using the :STREAM command? 

2. What program must be run to find out in what MPE modules 
procedures reside? 

3. In what file do the MPE modules 50-99 reside? 

4. What are the basic components of an MPE process? 

5. What two locations contain the address ot the beginning 
of the CODE SEGMENT TABLE? 

6. Where does the number of processes running a given program 
reside? 

7, How would you find the location of the JOB MASTER TABLE in 
the Memory Dump (not using the index). 

How would you find a given process entry in the JOB MASTER 
TABLE in a DUMP? 



8. Where would you look in the DUMP to find.a process' 
scheduling priority? 

9. What segment number will be in the STATUS REGISTER for a one 
segment program that is currently executing? 

10. In what table would you find the DST-relative address of the 
block of XCST entries for a given program? 

11. What information is found in a four ( 4) word sta·ck marker? 

I I 

'~-------------' I I 
I. I 
I I 
I I 
I I 
I t 

12. What table is used to find.the PB-relative location of the 
current program pointer of a called program? 

Where does the table reside? 

_13. What are the four major parts of a process' PCBX area? 

14. In what table could you find the capabilities of a user 
logged on to the system? 

15. ~at data storage can a process use other than its stack? 





-------------- HE.WLETT' PACKARD--..... 

DEBUG 

•• MODE:. 

• THE REPRESENTATION MODE FOR OUTPUT VALUES IN THE 
DJ M AND "=" COMMANDS HAS BEEN EXTENDED TO PERMIT 
THE MNEMONIC DISPLAY OF-CODE. 

* "C'' IS USED TO INDICATE THIS MODE. 

EX: ?D PJC -
P+O 045403 LOAD Q+3.,X 

PD 2 



,,,,,,,...--------------H£Wu:Tr,~!tCX-"RO --......... 
DEBUG 
------

•• EXPANSION OF. B, C AND R COMMANDS: 

B 

. c 

R 

PIN 

• ALLOWS USERS TO SET AND CLEAR BREAKPOINTS IN 
OTHER PROCESSES: 
. 

[[PIN.1 

[[PI·N.1 

[[PIN.] 

•· . 
C~eGTYPel sEGMENTl. OFFSET(: fi1 ~NT1] [,. ··l 
[[seGTYPe1 SEGMENT.1 OFFSET [, ... J 

[[seGTYPEl SEGMENT.] OFFSET [: [@1 [cNTJ J [), .. 1 
THE PIN OF THE PROCESS IN WHICH THE BREAKPOINT IS 
TO B·E SET --pM ONLY I 

EXAMPLE: ?B 15.3".2 BREAK IN PIN ffe15, SEGMENT=3, 
OFFSET OF 2. 

PD 3 



------------------HEWLETT, PACKARD---..... 
DEBUG 
------

•• , EXPANSION OF B AND R COMMANDS : 

,•,TO EXPAND THE CONDTIONAL BREAKPOINT FEATURE: 

B f li' IN .j lts E6TYPE1 SEGMENT~ OFFS ET [: ( ;] ~OND j l [, .. 1 
R f[P1N.J ([seGTYPE] SEGMENT~ OFFSET ~ ~s] EONo]] .. · 

EXAMPLE: ?B 3.2!DB+3=5 BREAK IN CURRENT PROCESS, 
SEGMENT=3, OFFSET OF 2, 
WHEN THE LOCATION DB+3 IS 
EQUA1. TO 5, 

Pn fl 
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DIRECTORY 5£.CRETS 

(\Jho uses i't end wh~t i.s 
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""""· o~ --- ---------'./ ..... -----------1 

THE DIRECTORY 
What is ·it 

' 

Why does it exist 
How does it work 
Why do we care 

Reference 
Systems Tables Ref. Manual 
(32002-90003) 

--- 1o;--~ -----------.\, ·.~~)-1 __ JJtHP:::tl!-JOOO~SUdut Prtmt.D _mSVtwnttm~:::::: 



ACCOUNTING STRUCTURE 

A1 A2 

G1 G2 U1 U2 G1 G2 G3 U1 U2 

F1 F2 F3 F1 F2 F1 F2 F1 F1 F2 F3 

-.._ _________________ rr''""'<-''' 
l 01!.' .!· 1-

~w---.. ·--------~ ... -------·~-----·----~M-.--...,..--.,-~~--~--,.----~--~: ~~(j. {-~~-----~-·~--



,,....-... . ---------- ·-·. ----------.. ~ ,. - ... 
. ~~~~~~~~~~.· r-~~~~~~~---~ 

_/. 

ACCOUNT ENTRY . . . 

o Name· 
o Password 
o Group Pointer 
o User Pointer 
o Capabilities/ Attributes 
o Disc Space Count/Limit 
o CPU Time Count/Limit 
o Connect Time Count/Limit ----o File Security 



··----- -------·-·--··---- ------..-. ____ -_ -_-_-_-_-_---------.~o.....,.: -------'.o 
. ./ 

GROUP ENTRY 

oName 
o·Password 
a.Counts/Limits 
o File Index Pointer 
o Security 
o Capability 



~ ,_ ---r-.....· ~ .. ______ ___.::._"-:: ______ __:. '.~· . 
. f --------

USER ENTRY· .. 

o Name 
.o Password 
o Capability 
o Local Attributes 
o Max Job Priority 
o UDC Exist Flag 



.--,----.--------~O~------ r.---'" 

FILE LABEL 
o NAME 
o Lockword 
o Security Matrix 
o Creation Date 
o Access Date 
o Modification Dat.e 
o. File Code 
o File Limit 
o Rec Size· 
o Block Size 
o Extent Map 

Ref, .. enct: 
S·f.\-..•r• P•Jc«' c-... ~~ 
(f eooo• •o•i•) · 

··---·.··-- -
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.------' .. -------
-----' 

FILE ENTRY 

Name .,... 4 words 

Label Pointer.- 2 words 



"-·----------1: 

Basic Directory Element ."i .M 7 

AB 

Index 
Block Prefix' 

Index 
block Entry 

Entry 
Block 

) 

) 

J 

M 
8 1----- . 

BC 
8 ' 

1----..., 

CD 
.__] __ 

. 
. AC 

AD 
·AE 
AF 
AG 
AH 

'Ii BC j i 

BO 
BE 
BF . BG 

. CA 
CB 
cc 

_.'.'! CD -, 
CE 
CF 

~ CG 
7 GA 

GB 
GC 

HP-3000 Sllde Pree Svele 



I 
... 

FA 

.. • • 
•• .. .. •• FE 

AP -

•• FJ .. ., • 

AB fl( 
AO 
AX 

fP 

-
THE DIRECTORY · 
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INDEX ENTRY 

(6 Words) . ' 

1-- -

0 1-- IE 1 STf'JAM E -

f- -

IEPNTR 

IECOUNT 

0 



INDEX BLOCK PREFIX 
(10 WORDS) 

01234567891011121314-15 

1 p Ti XSIZE SSIZE 

XCOUNT 

IPCOUNT 

ETOTAL 

0 p Ti EXSIZE ESSIZE 

PINDEXP 

to-- -
1-- PNAME --! 

1-- -; 



o-

0 

ACCOUNT ENTRY 
(30 WORDS) 

ANAME 

ADFSCOUNT 
. (CONT.) 

ADFSLIMIT 

ACPUCOUNT 



USE~R ENTRY 
· · (19 WORDS) 

UNAME 
UHGROUP 

ULOGCOUNT 

u·cAP p:ul 0 l JOB PRI 

COMM F'ILE REC# (USER) 

ULATTR 

UPASS 



0 

0 
--

0 

GROUP ENTRY 
(41 WORDS) 

GSEC 

GNAME GCAPABILITY 

GLINKAGE 

GFIPNTR 
GVSDIPNTR 

GP ASS GHVSANAME 

GDFSCOUNT 
GHVSGNAME 

GDFSLIMIT 

GCPUCOUNT 
GHVSVSNAME 

GCPULIMIT 
GSAVEFIPNTR -

GCONTIMECOUNT GMOUNTREFCNTR 

0 
GCONTIMEUMIT 



\ 

FILE' ENTRY 
(6 -WORDS) 

FNAME 

FVTASINX 

FLABELADDR 



0 ( 

· GROUP 

IHOEX 

SYSTEM DIRECTORY 

$Y$ 
ACCOUNT 

/ 

r----', 
I ACCOUNT' 
I I L ___ J 

USER 
INDEX 

PUB 
GROUP 

... - --
HOME 
GROUP 

Fil£ 
INDEX 

FILES 

MANAGER 
USER 

ACCO~IHT 

/ 
/ 

/ 
/ 

, 
IND£>< 

I 
I 

' I 
r--J--. 
! ACCOUNT I 

• I I L ____ J 

\: 
\ 

\ 
\ 
\ 

r-L--, 
I ACCOUNT l 
l I 
L-- - _J 

· PUO 
GROUP 

GROUP 

INOEl< 

(lp)( 

GROUP 

- - - -
HOME 

fllE 
INOEK 

FILES 

PEPT t 
ACCOUl .. J 

HOME 
GROUP 

FILE 
INDEX 

USER>< 

USER 
INDEX 

---
GROUP 

FILES 

-.~o 

JIM 
USER 



-- ,- /'-·--..,,~ 

~------- .. -
ACCOUNT DIREL.t'ORY ACCOUNT 

INDEX BLOCK ENTRY BLOCK 
SECTOR %3 SECTOR %10 

%0 INDEX BLOCK INFO %0. 
%1 f Of INDEX PlR~ %1 ACCOUNT 

INDEX %2 f Of ACCESSORS ACCOUNT %2 NAME 

BLOCK ·%J D.ffRY TOTALS ENTRY · %J 
%4 ENTR¥ BLOCK IHFO %1 ACCT GRP IHDEX. Pm 

PREflX %5 IUDEX PTR Of fAlltm %5 ACCT USER INDEX P1R 
%6 
%7 NAtAE Of . 
%10 FATHER 
%11 .35 

INDEX 
%12 A A %36 A c 
%13 6 4 ENfRY %37 c 0 ACCOUNT 

BLOCK %14 tw.4E ACCOUNT %40 u N tt&.UE 
%15 7.41 T 1 ENTRY 
%16 000010 P1R TO ENTRY BLOCK ENTRY %42 002003 ACCT GRP INDEX PfR 
%17 000007 I Of DITRIES IH BLK %43 002004 ACCT USER INDEX f'1R 
%20 G A 

INDEX %21 Dmtt 

BLOCK %22 NAME 
%23 .7J ENTRY %24 PTR TO ENTRY BLOCK %74 
%25 I Of ENTRIES IH BU< %75 ACCOUNT 
%26 

ACCOUNT 
%76 NAME 

INDEX %27 ENfRY %77 

BLOCK %30 NAME ENTRY %100 ACCT GRP INDEX PTft 
%31 %101 ACCT USER INDEX PTR 

ENTRY %32 PTR TO EHTR¥ BLOCK 
%.33 f Of EHIRIES IH BU< 
~'34 

eel. 
••NOTE SECTOR ADDRESSES eel. 

~ ARE DIRBASE RELATIVE•• 
.~~. 0-~,,; '"'"":)"" P.il \ .. ~ / 

Ull"IMJH f. 



o--· 

%0 
%1 

ACCOUNT %2 

ENTRY %3 
%4 

--- · ... %5 

' 

%35 
%36 

ACCOUNT %37 

ENTRY 
. %40 

%41 
%42 
%43 

%73 
%74 

ACCOUNT %75 
%76 

ENTRY %77 
%100 
%10~ 

ACCOUNT 
ENTRY BLOCK 

SECTOR %10 
A A 
6 4 

000026 
000027 

A c 
c 0 
u N 
T 1 
002003 
002004 

B E 
E 

_00 1 6 1 4 
00161Ji 

ect. 

/~o-
n1REL..:0RY 

ACCOUNT 
NAUE 

ACCT GRP INDEX PTR 
ACCT USER INDEX PTR 

ACCOUNT 
NAME 

Acer GRP INDEX PTR 
ACCT USER ltlOEX PTR 

ACCOUNT 
NAME 

ACCT GRP INDEX PTR 
Acer USER INOE>< Pm 

INDEX 

BLOCI< 

PREFlX 

.. 
INDEX 

BLOCK 

ENTRY 

INDEX 
BLOCK 

ENTRY 

INDEX 

BLOCK 

ENTRY 

%0 
%1 
%2 
%3 
%4 
%5 
%6 
%7 
%10 
%11 
%12 
%13 
%14 
%15 
%16 
%17 
%20 
%21 
%22 
%23 
%24 
%25 
%26 
%27 
%30 
%31 
%32 
%33 
%34 

USER 
INDEX BLOCK 

SECTOR %2004 
1 1 41 4 1 
000001 
-000000 
000002 
oI4462 
000003 
A c 
c 0 
u N 
T 1 
M A 
N A 
G E 
R 
002017 
000002 

ect. 

••NOTE SECTOR ADDRESSES ARE DIRBASE RELATIVE+• 

INDEX Bt.OCK I.WO 
f Of IHOEX PTRS 
f Of ACCESSORS 
DITR't' TOTALS 
ENTRY BLOCK IHFO 
INDEX PTR Of f AntER 

twAE Of 
fAntER 

EHTRY 
HAUE 

PTR TO ENTRY BLOCK 
f OF DITRIES IN BU< 

ENTR'f 
tw.cE 

PTR TO ENTRY BLOCK 
f Of DITRIES IN BU< 

ENTRY 
NAME 

PTR TO ENTRY BLOCK 
f OF ENTRIES IN BU< 



%0 
%1 

INDEX %2 

BLOCK %3 
%4 

PREFIX %5 
%6 
%7 
%10 
%11 

INDEX 
%12 
%13 

BLOCK %14 

ENTRY %15 
%16 
%17 
%20 

INDEX %21 
BLOCK %22 

%23 
ENTRY %24 

%25 
%26 

INDEX '%27 

BLOCK 
%30 
!'{31 

ENTRY %32 
%33 
%31 

0 

USER 
INDEX' BLOCK 

SECTOR %2004 
1 .1.iJ A· .. l 
JlJLO.Jl 1L 1 
0 0 0 0 JlJL' 
000002 
0i-4._!61 
000003 
A c 
c 0 
u 'Ji 
T 1 

_M A 
N A 
G E 
R 
002017 
000002 

eel. 

DIRE\JfORY USER 
ENTRY BLOCK 

...--------SECTOR %2017 
INDEX BLDCK INFO 
I Of INDEX PTRS 
I Of ACCESSORS 
ENTRY TOTALS 
ENTRY BLOCK IHfO 
IHDEX PTR Of fAntm 

HAME Of 
fAntER 

PJR TO ENTRY BLOCK 
f Of ENTRIES IN BU< 

ENTRY 
NAME 

PlR TO ENTRY BLOCK 
f Of EHTRlES IN BU< 

ENTRY 
NAME 

PlR TO ENTRY BLOCK 
f Of ENTRIES IN BU< 

USER 
ENTRY 

USER 
ENTRY 

USER 
ENTRY 

%0 
%1 
7.2 
%J 

%22 
%23 
%24 
%25 
%26 

h1~5 
%46 
%47 
%50 
%51 

**NOTE SECTOR ADDRESSES 
ARE DIRBASE RFLATIVE•• 

\~ 
·-~~c,I 

_M A 
N .A 
jt .E. 
_R . 

u s 
E R 
1 . . 

. 

ect. 
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DISKED2 (DISK EDIT) . 

DISKED2 

DISC TERMINAL 



DISKED2 
DESCRIPTION: 

Allows you to do online display or 
modification of dato on discs. 

CONSIDERATIONS: 
Modification of disc can cause system 
failure or loss of data. 

0 



:RUN DISKED2 

DISKED2 C.01.00 (C) HEWLEIT~PACKARD CO., 1976 
TYPE 'HELP' FOR INFO 
>HELP 

DISKED2 allows todump and/ or modify : file contents or 
any disc sector (sys. mgr capability is requf red). 

BrASEJ C<ABS SEC #>l 
DEBUG 
DISC <LOG DEV #> 
DCUMPJ C C<REL SEC #>l C, <# OF SEC>l l OR C<'ALL'>l [, A-ASCII l 

(AT LEAST ONE PARAMETER MUST BE PRESENT.) 
FCILEJ <FILENAME> 
UISTI £<DEVICE CLASS>l OR C<LOG DEV #>l 
MCODIFYJ <SEC NUM, REL WORD ADDR C,NUM OF WORDSl> 

(NEW VALUE STARTS WITH : # - DECIMAL, ' - ASCII) 
WCIDTHJ 
ECXITI 



:RUN DISl<ED2 

DISKED2 C.01.00 (C) HEWLffi-PACKARD CO., 1976 
TYPE 'HELP' FOR INFO 
>DEBUG 

•DEBUG• PRIV.0.762 S 
?DA %1130,2 ----ci-------..... 
A1130 000000 002111 
?E 
>WIDTH 
NARROW FORMAT? 

SYSGLOB %130 & %131 
(DIRBASE) 

YES Reply must be In 
>BASE %2111 capital letters. 

"'----------- DISKED2 defaults to decimal. 
Be sure to use % to specify 
octal offsets. 
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000000 •080000 900000 100000·000000 000000 100001 ~00000 
100000 000000 000101 tooooo 100000 000000 100100 eooeoa 
100101 100001 100100 100000 112111 OSISOl 820.48 128041 

....... ~ ...... . .............. ·' 
•••.A •• L. • • • '• • 
.c,c ••• tt •••• ~ •• 
••••••••••••••• 
••••••••••••••• ........... ~ ... 
••••••••••••••• ........... ~ ~ .. 
••••••••••••••• ........ ' ..... . 
••••••••••••••• ................ 
• •• , •••• DI fiC ••• 
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,,,___ ___________________ _ 
DISC DIRECTORY 

LAYOUT 

(D1RBASE 
relative 
offset) BIT M·AP 

(Of rectory 
Sectors Used) 

DtRBASE + ~1.asltw-on:r-cri:ni-n;a?· 
BITMAP size _....., 
(in sectors) 

DIRECTORY 
~· ~~ 

(Up to 65,000 
Sectors) 

(DIRBASE 
relative 
offset) 

0 



. ----·-·- --

WALK THROUGH. THI:. 0 I Ri_CTORY 

FINDING ALL OF THE POINTl:.RS 

TO THE FILE ----------· 
• 



REFERENCE 

MATERIAL . 

. . ·. ":•\ .... 



--------·-- ............ . 

-------.. ~ 

S?SCLOB eel.la: 

J)Il!:!.AS!.·-.. -·-·> 1----~------·---····· I 
---1 t..\S'rWORD I 
I l----.------~-------1 I . I FDS'l'AVA.IL I·- . 

(~ ~) I I ··----------------1 I POili'l'S '?O m:::: wam '?O m: E%AMIJl!!D 
·--- I I I I 

I I BITMAP •· 
l (DIRECTOR! • '?h•· bit:a.p detin•• th•· a...-aila.ble/ 
I •>I SECTORS lJSC)) I used ••e-ton iz:l. th• dinC'tot7.!it 

I I .. 0 ,. worcl 0 com spends to Dru.ASE; 
l·--·-----·--·--1 'bit l. to DIR!ASZ+1;•t~. 1•:iio a-n.il-
1 O . I able O•> wred. {Note: !r:MAP ( 0) • 

1------------------1 (0:4)•0 &l11&7S.} 
1-------------~-----1 I I .. -

• 
J)lltElAS:E'+l~--- »· 1-------·-----..------..--1 

• DIREctoH? • Oir•C't0%7 eDtri•s co:tain point.era 
- wnic!::L a.re ••C'tcr di.placement• 

rel&ti.,•· to OIR!ASZ. btriea and 
mdic:•• a.:r• crouped into '1:>loc:U •• I --·--·--·---------1 (block • 3 ••C'ton) • 

~· ca:paciti•• tor accc='t•/JrOup•/users/til•• a.re·· depe:dct cm ~ir 
ilock ai:••, desc:-ibed in t.b.e direC'tot7 data ••c:um't. 

S'YSSAI!SIZE 
S?SAU!BSIZE 
S?SACIBSIZE 
SYSaFIBSIZE 
SYSGVSI!SIZE 
S?SAE!SIZE 
S!SUEBSIZE 
SYSCE!SIZE 
SYSn!SIZE 
S'YSM.AXSS!ZE 
SYSVSE'BSIZE 

Sy•t- acC't index block ai:• (aeC'tors) 
AcC't. user index block si:e (secwn) 
AcC't • iroup index block s i:e (sectors ) 
Group tile index block si:e (see-tors) 
Group Tolume set detinitiol:l ind. blk. si:•(••C'tors) 
AcC"t. e:try block si:e (sectors) 
User entry block si:• (sectors) 
Group e:try block si:e (sectors) 
Fil• entry block li:e (sectors) 
Maxi:lrum ot above. (used to initiali:e DOS.) 
Volume set detinitio: ent%7 block si:• (.aec:tors) 

~ese nlues are used once tor the crea:tion of the (root) system, 
:count index· or new sys't•ms. This root index is always a.t address 
Cl'U3ASE+3. 
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4. DDlEC'l'ORY 

4.1 nr.t'RODt1CTION 

4.1.l BE~ 

'l'he logical. requirements tor a tile directory and orga.­
ni:ational directory were evolved concurrent~. Accounts 
were to be the unique partition; beloncing' to each account 
would be 1; set ot users and a set ot croups; and ev.17 
tile and •v.r.r volume set deti:itiori belonged to a croup. 
'l'he user possessed no tiles direct~, but rather he acces• 
aed tiles ot groups. 'l'he c=mection ot logcn croups and 
users served to give the user a loC.&l. tile domain. and 
also provided an entit'7 to which resources ware acC\lDl­
ulated and limited. 

'l'he directory can be thought otas cCl1sisting ot 2 trees, 
one overlayed upon the other. One tree is the account/ 
user t~ee, the other is the account/group/tile-volume set 
definition tree. This causes the maintenance ot the MPE 
director,r to be somewhat non-standard trom the usual tree 
manipulations (e.g., tree sca.zming). :tu some maintenance 
routines, it is necessary to distinguish which sub-tree un­
der an account is the desired target. 

I -

\ 
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4. 2 OVERVIEW 

4.2.l DATA STRUCTtmE 

The MPE director,r is a hierarchi~ data strueture in the 
torm ot two trees, each ma.king use ot a common tirst level 
(account), see Figure 4.2.l-A. Descending down the struc­
ture, it ca.a. be described as consisting ot a system root 
and its subtrees ot account nodes. Each account node con­
sists ot the account entr.r and subtrees ot user nodes and 
subtrees ot group nodes. The user nodes are "lea.1's". The 
sroup nodes consist ot the sroup eDtr,r and subtrees ot 
volume set detini tion entries and ot tile entries. Each 
fileeDt17 is a pointer to the tile label and is a leat u 
far u the directory is concerned. In the progralll list­
izi.gs, the term "level." is sometimes used in place ot the 
aore correct ten, "subtree". Level, when used accordmr· 
to its proper detinition, is al-nys considered to be rela­
tive to the system root. !a.Ch subtree is implemented by 
an izl.dexed sequential structure in which 8V81'7 block Of 

nodes (entries) is pointed to by an index entr.r, the set 
ot indices tor a subtree being contained hi. one block. 
Pictoria~, the structure toreacb subtree looks like: 

ma BtOCX0 > I Pretix I El 31 E4 ll £; 4 
1 __ .... ___ ! _______ ... ! __ 1. I I ....... 1 --

·I I--·------·--------·----..-•-- I I 
I l I 

ENTRY I I IE4 I 
BLOCltS: I 1---->f I I I 1· ................... ______ ., _______ ,. ____ ..... t 

I I 
I I 
I I IE5 I E6 E7 I E8 I . 
I I·-> I I I I 
I 
I 
I 
I Ill E2 E3 
1-~---·->·I ----

Adetailed diagram ot the entire organization can be seen 
hi. Figure 4.2.1-A, 4.2.1-B, and 4.2.1-c. 
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The aC'tWt.l Wormation that th• clirectOST amat keep is 
contaiz:lad i:l entries. En-tries are siistributed among a set 
ot entZ? bloc.ks tor each subtrH. 'l'b.e entries are maiz:t .. 
tamed alphabetic~ within eac:A .. bl.oclc. i'HZ? block is 
pointed to b7· an index; which contains the uame ot th• 
tirrt entZ? ot "i'ts" block andapomter to the block. 
'.rl:l.e mdices are kept-- alphabeti~ m m index block,. of 
which there is oz:i.e, to:r each. subtree. The ctr,- bloc:lcs are 
thus logic:aJ..l3. an-uged. alpbabetica.ll.7 (according: to the 
iadices.) .,,. thougl:L the· ac:tual. blocks. are m tacrt: aot· 
COlltiguoWS • (ivery i:ldex: block is. l'ftCeded. by &: Jftfiz 
contaiz:liDg uettssary accea mtonaticm; 11: i8 d•sc:ri'bld 
below. ] Hote tU.t-. a locicaJ. subtree ia repnsatacl b7 ut. 
index block • 

.As might be interred. space is alloc:ated/dealloc::ated. in 
blocks. eacb. consistmc ot· an integral nm1ber ot con• 
tiguous sec:ton. Bloc.ks that: are logicall1' contiguous, · 
hove•er,. need Dot be. ~ic~ contiguous. Th• total 
spa.ca available tor a director,r couaists ot one contiguous 
area on the ma.stet volm1a ot a --.Clum• set in. whicb all 
space is mam.ge4. by tb.e·· directory routines by meau ot a. 
simple space bitmap. '.rl:l.ia bi taap. is the til"rt three sec­
tors ot th• dir•ctoZ? disc-area. 

Bote that ~ entZ? ot th• directoZ'1 cu be ret=ie•ed by 
either pen'onsi:g a global search starting trom the root 
Dode 9 oi- by performing a shorter search ou & subtree. as­
anming there exists a meau ot "poi:ti:g" to the desired 
subtree. Because e••17 subtree is equivalcit to a.A index 
block. pointers. to subtrees are pointers to iDdex bloc;ks. 

The· provisions necessary tor listi:g and qui.c:k access ( ie. 
111&intenuce otpointen) tor MPE directories consist ot 
pointers to the appropria-te index block. '?!2.is is done Tia 
the JI'? (Job Intonation Table). Shorter access tor local 

·sroup files· is achie..,.d by· keeping a pointer to tb.e user's 
locoza i;roup/tile·index 'block• Poi:ten tor the purpose ot 
listing· ue »einters. to the nlen.nt index block and the 
Dame being· lis'ted. The ODl)f pro'blea in usinc "pointers" 
is that it must be guaruteed that the item which is being 
pointed to cazmot be moved (including deleted). There• 
tore, the tollowinc mec:haniar is employed: OZLl7 poi:ters 
to index bloc.ks cu be cois.aidered. sate; 'this protection 
mechuisa. is achieved by aeus ot incnmenting an ''iDdex 
pointer count" associated with each inda 'block whenff'er 
tl:la1: bloc:k. is being poi:tad to. .As loug u tbe count is 
non-zero, ,i:ie index 'block c:mm.ot be moved, or deleted. 
llote· that ~mters to actual indices. or to entries, or "to 
ent17 b1coks cazmot 'be considered secure because (wi.thou't 
a similar tacility) inc:lien, entries, and eDtZT blocks c:aA 
be 11101red or deleted when the directoZ'1 is not locked. 
Although ao. index block 111&y be "tro:e", its indices are 
Dot aud may be moved and deleted. 
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Figure 4.2.1-A OVERVIEW OF DIRECTORY 

SYSTEM DIRECTORY 

!SYS/ACCT INDEXI 

• 

!ACCOUNT ENTRY! 

IACC'I'/GRP INDEX! )ACCT/USER INDEX! 

================= 
I GROUP ENTRY I USER ENTRY 

---------------- ================= 

IGRP/FIIZ INDEX! I GRP /VSD INDEX I 

================ ==========:===~= 

FILE ENTRY I IVOL SET DEF ENI 
================ ==========•===== 

I 
(Points to tile label) 
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-----------------
IS?S/ACC'? nmEXI 
--·---------··-~ 

• 
I 
I 
I 

• 
I .. 

I ACCotlUT ', E2r.J.'RY I 

··-
I 
I· 
I 

I" 
I 
I 

. . . 

--------·--------
----------------I 

• • •· 

----------------I ACCOTJNT D'l'RT I 
--~-------------

• 
I 
I 
I 

• • 

------------------- --.---------.. ------
IACr:t/G'D INDEX! _____ ..,..____________ ------------------ -------------------

I 
• • 

I 
I 
I. 

I 
• 

I 
• • • • 

................. 

I 
I 
I 
I r 
I 
I 
I 

I tJSEB D'l'RY I ................. 

. ·-------...---------· 
---~~-----------

• • 

--·-------------

................ 
I FILE ENTRY I 
•••••••••••••••• 

--------------- . ------------~---PT GIP ENTRY. I ·-..: I GROUP D'l'RY I 
---------------- I ----------------! I I I 

I . . I . I . . 
I I I 

................ I ------------·-·-
! Clf2/11.'!il. IllDEX I -- 111 J GRP ma INDEX I ................ 
(Will neverU..e 
azxr tiles here u 
1oug U the p-oup IS 

the wl set. is PV) 

• • • 

................ 
I nu P'l'ltt I .. ............ .. 

I •· The StSi'EM group &1:%7 will point to the Private 
Volume Grcup/rU. index it the group is &Private 
Volume Group.and the Volume Set/Class is loci~ 

, Mounted and. Bound. 
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Figure 4.2.1-C Dlm:CTORY POINTER S'l'RUC'l'URE 

'.?be Index block prefix 
points back to previous 
hicher tree level trcm 
which it descended (tor 
reverse transversa1).---> . . . 
Index block entries 
point to entry blocks 
with reference to the 
tirst name entry con­
tained in the block. 

DDEX·.BLOCX 

--------> I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I --·--> 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I --> 
I · I I 

1------·----------·--I I I t 
I Index Block Pretix I ·---- I I 
l-·~-----------•-----1 I I 
I Index Bleck Entry 1-------1 I 
l---~-------•--------1 I 
J Index Bleck Entry 1---------•I 
1---------~----------1 

7 

IMDEX BLOCX 

1----------------•---I I Index Block Pref ix I 
1--------------------1 I Index Block Entry I 
1------------·---·------I 
I Index Block Entry I 
1--------------------1 

1------~--~----------1 
I Entry· lf ame 

1--------------------1 I Entry Name I 
1--------------------1 I Entry trame I 
1----------~------·--I 

1-----------~-------~1 
I Entry Name I 
1--------------------1 I Entry•Name 
1.---------;.,··-------·--1 
I Entry lame I 
l-----·-----·--------1 
I Entry !fame· I 
1----------------~---1 



Th• direc:tcr)" serres essentiall:y·two independent :purposes: 
1. File partitioning and se~it7; and 
2. MP! access,. capabilit7 restrictions,. resource ac­

c:umulation,. and tor maintaining group tile space 
detilli tions (i.e. , volume set defini tio:a.s) • 

ConsequeJ:i;tl;v, each direc:tor,r :ode ha.a Wcrmation per• 
taining to these· requirementa. This illtcrma.tiou is d.ia.­
arammed in. ?iguns 4.2.2-A,.. I, c·, O, !, F, G, and ll. Some 
notes on the contents ot th• direc:to17 eutrias follows: 

HAMES - All. names. in the ctirecto17 (as ill MPE,. in 
general.), a.re represented inter.aa.ll.7 by· tour continuous 
words containing the name in ASCII, laf't-justitied and 
padded with bl.an.ks. 

DIDEX POINTE!S - These a.re· one-word positive integers that 
a.re directo17-base relative addresses of subtrees. Thus 
account entries have two.INDEX• POIN'l'.'.DS, one tor the group 
subtree and one tor the user subtree. Logically, these 
pointers can be thought of as representing subtrees and 
the actual. interpretation ot them will be deferred. 

PASSWORDS .. These a.re used tor es"ta.blishing ~ logon ac­
cess only. 'l'he user and account passwords a.re a.lnys re­
quired, U' non-null; and the group passvord is required 
when accessing a. non-home group. A "null" password is 
represented by all b.la:1.ks. 

CAPABILI'l'lES and LOCAL il"m!BtJT!S - The bits of' account 
and user capabilities correspond one-for-one to the bits 
returned. by the WHO intrinsic when capabilit7 is retu:rueq, 
see Figure 4.2.2-r. Attributes/Capabilities. Groups' cap• 
abilities a.re on.17 the so-called, "capability class attri• 
butes", which is the second word ot the tull two•word cap­
bility. 

COUN'I'S and LIMITS - these a.re double-word, positive in­
tegers, ea.ch representing the indicated usage count or 
limit. 'l'he maintenance ot these variables is described 
later. Where an "unlimited" quantit7 is required it is 
represented by ~7777777771, permitting no special test 
to be necess8%7 tor the unlimited case. 

FILE SECURITIES • These words contain bit repres811tatioti.S 
ot tile ;recurit7 "permission matrices". 'l'he bit cor­
respondence is diagrammed. File security is described in 
Subsection 4.5.2. 

\ 
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MAXIMUM PRIORITY - This is the numerical priority value 
which most significant factor to be considered. Given the 
hierarchial organization, it was dlisirable, ot course, to 
be able tor the user to make rel~tively fast accesses to 
his local ( logon group) tile domain, and to his account 
tile domain. Essential~ it was determined that a means 
tor "pointer" directly to a group/file level, and to an 
account/group level was desirable. 

This means for a~ieving this tied in closely to another 
typical tile directory problem: In perf"orminga. listing 
operation it is desirable to keep a "pointer" to the entry 
being listed, so that the next entry can be easily ret­
rieved. The essential problem of keeping such a pointer 
is that - while depending on the pointer - some directory 
operation can occur aS1J2.chronous~ that might shift some 
directory entries (e.g. purge, insert} , thus making the 
"pointer" invalid unless some provision is made explicitly 
for this case. 

Additionally, there is the requirement that the directory 
structure on the disc maintain its integrity across abrupt 
system failures (crashes, non =SHUTDOWN shutdowns, etc.). 
For this reason, directory vulnerability is minimi%ed, 
with return from directory routines signifying a com­
pletely recoverable directory structure on disc. 

The preceding discussion is intended to give the reader a 
background of the design requirements, and thus a better 
understanding of the ultimate structure employed. 
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O·File I -----------------> Index Size· - 7 bits 
1-Grcupl c------... - I (Octal no. words) 
2-Acct I I I 
3-0ser I I I 
4·VSD I I I -----·> Block Si:• - 4 "bits: 

1 · l I (llo •. ot sectors) 
Pvzp· tlacc-- I I 1· 

I I I 111111 
01234 .. 5·&~1a901z-3 45 
l•l•l•l•l·l------·-f ·-··-1 

I OlllPI ft I :SIZE I !SIZE IO MISCWD [0:1•1 tor index} 
: f.: •· 1-1-1-t -1----. .. ·-----·-· I -------1 
: 11 Xcotlft 11 : , ___ .;. __ • ___________ -·-----·-------1· 

21 IPcO~ 12 
: 1------------------------~------1 

lrum'ber ot' iadex pointers 
>Both O to purge 

Number ot accessors 

31 r.roT.AL 13 Entry totals 
: 1-1-1-1-I ··I ----------·--·-I ··----.-.-1 

4IOIPI Tr I CSU% I DSIZEl4 EMISCWD {Entry block] 
: I· I ·I· -f .4!11 · l ---·-···---...... l ............ I 

nmEX< 51 PDIJ:>EXP· 15 Ind.X· pointer of" ta:tb.er 
: 1'--------·-----·--·-.. ·--·-----·-· I (zero t~r 17sacct·) 
: 61 16 
: I I 
: 71 P!IAME IT Name ot. tat.her 
: I I ('blan.k it sysacct) 
: 81 110 
: · I I \ 9l 111 ............................... . 

l•••••••••••-=:as••••=••••--•••••I *ZACH INDEX ENTRY IS 6 • 
/10 I IO *WORDS· FOLLOWIXG 'l'BE 10* 
: I I *WORDS FOR 'l'BE PREFIX • 
:111 11 ......................... . 
: I I 
:121 IElmAME 12 1st Name ot Entry Block 

EN'?B.Y< I I 
:131 13 
: I I 
: 1-----------·----------~----··--I :141 lEPNTR" · 14 Pointer to entry block 
: 1---~--------·---·-----·------------1 
:151 me~· 15 N'OMID OF DTRIES 
\ I=----•=•=-•-=-•-••-••-•••• I Dr D'?RY BLOCC 

! ~di~ion&J. index entries ! 
• 1118.Y tollow 

\ 

• IPCOON'J?: the COUZ\t is incruented by each a.ccess that uses 
a.nd relies upou a pointer to the index block (eg., 
LIS'l'F), and is guanmteed not to be purged while the 
cow:lt is not zero. · 
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Figure 4.2.2-B ACCOUNT ENTRY 

1 1 1 1 1 1 
Ol1:2:314:5:61T:8:9I0:1:213:4:5 

1------·---------------·----------
01 

1-
11 

1-
21 
- 1-
3 I 

AN AME 

, ______________________________ _ 

O ACCT NAME 

1 

2 

3 

41 AGIPNTR 4 ACCT GROUP INDEX POINTER , ______________________________ _ 

51 AUIPNTR 5 ACCT USER INDEX POINTER , ______________________________ _ 

61 6 ACCT CAPABILITY 
I- ACAP I 

11 I ·7 
1-------------------------------1 

101 I 8 LOCAL A'I"l'RIBUTES 
I - ALATrR - I 

111 I 9 
1·----------------------·---------1 

12 I I 10 ACCT PASSWORD 
I- -I 

131 111 
I- APASS -I 

141 112 
I - - I 

151 113 
1-------------------------------1 

161 f14 DISC FILE SPACE COUNT (SECT) 
· I- ADFSCOUNT -I 
171 115 

1-------------------------------1 
201 116 DISC FILE SPACE LIMIT (SECT) 

I - ADFSLIMI'l' - I 
211 117 

1-------------------------------1 
221 Jl8 CPU TIME COUNT (SECS) 

I- ACPUCOUNT -I 
231 119 

l----~--------------------------1 
241 120 CPU TIME LIMIT (SECS) 

I - ACPULIMIT - I 
251 f 21 

1-------------------------------1 
26 I I 22 CONNECT TIME COUNT (MINS) 

I- ACONTIMECOUNT -I 
nl I~ 

1-------------------------------1 
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1------~-------------------~-~-~1 
30 I I 24 CODEC'? TIME LIMI'l' (MillS) 

I - ACON'?lMELIM~ - I 
311 125 

1-------------------------------1 32 I ASEC l 26 ACC'? SEC'O:RI'l'Y FLAGS (See below) 
1----·-----·-------------------·-· I 

33IS1AI///////////: 127 1---------··------------------·-·· I 
341 COMM FILE REC I ACCOll'N'? 128 

I ------.-····-···------------.. --.. ·I 
35 I COMM FILE REC I S!S'?EM I 29 

1---------·-·------~---------·--I 

ACCOUNT SECORI'l'Y FLAGS . . 

MAX JOB P!UORI'l'Y (See below) 

Command tile location ot 
Account TJDC's 

Command tile location ot 
S)'s'tem tJDC's 

1 l 1 1 1 l. 
a 1 2 3 4 5 6 1 a 9 o 1 2 3 4 5 

1--------~--------·-----------------------~----------------------1 
I P 1///1///1///l R I R I A I A I w I w I L I L Ix I XI s I s I 
1///1///1///1///IANYIAC IANYIAC IANYIAC IANYIAC IANYIAC IANYIAC l 1---------------------------------·---·-·-·-----------··-----·--------1 

I l I I 
P=Pur1e flag File Security · 0 1 

(Bard Ceded) 

MAX JOB PlUORITY bi ts: 
S ( 0: 1) a l If' system level UDC • s exist (onJ.7 in "SYS'" account) 
A (1:1) a 1 If account leveltJDC's exist tor account 



Figure 4.2.2-c GROUP ENTRY 

111111 
Ol1:2:314:5:61T:B:910:1:213:4:5 

1.------------------------------·-I 
O I I o G:ROtJP NAME 
I- -I 

11 I 1 
I- QlAME -I 

_ 21 I 2 
I- -I 

31 I 3 
1------------------------~-~--~-1 41 GFIPN'm 4 GROUP FILE moa POnr.t'ER 
1-------------------------------1 

51 I 5 
I- ·I 

61 I 6 
I- GPASS I. PASSlotm 

71 I 7 
I .. · ·I 

iol I a 
1-------------------------------1 111 
1-

121 
GDFSCOU?f'? 

I 9 DISC FILE SPAC! COUNT (SECT) 
-I 

110 

131 
1-

141 
GDFSLIMI'? 

111 DISC FILE SPAC! LIMIT (SECT) 
-I 

112 
1-------------------------------1 151 
1-

161 
GCPUCOtJN'l' 

113 CPU 'r!ME comrr (SECS) 
-I 

114 
1-------------------------------1· 171 
1-

201 
GCPULIMIT 

115 CPU 'rIME LIMIT (SECS) 
-I 

116 
1-------------------------------1 211 117 
I- GCONT!MECOU?f'? -I 

221 118 

1------------------------------·I 231 ,_ 
241 

GCONTIMELIM!T 
119 

-I 
120 

1-----------------------~-------1 

CONNECT TIME COUNT (Mlll'tJ'!ES) 

CONNEcT TIMS LIMIT (MINill'ES) 

251Pf 
L--

261 

121 G:ROtJP SECURITY (NeX1: page) 
GS.EC -r [P = Purge riagJ 

122 

1-------------------------------1 271 123 GROUP CAPIBILI'l'Y 

1-------------------------------1 301 GLDlK.AG! 124 GROUP DIRECTORY BASE LINKAGE 
1-------------------------------1 (See next :page) 
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1-------------------------~----·-I 31 I ~IPN'l'!l' I 25 
I ·--------·---------•---.. ----------·I 

32 I G!VSNAME I 26 
h -I 

331 l2T 
I - GHVSANAME ·I 

341 128 
1~ -I 

351 I~ 
I· • • - - • - - - - - - • • • ·I 

361 130 
· 1- -t 

· 371 Ill. 
I· C2VSGNAMl ·I. 

401 132 
I· -I 

411 133 I······· - · -- ~ - · · -f 421 . 134 
I- -I 

~r 135 
I· C2VS'VSlUME ·I 

~I I~ 
I· ~I 

451 137 
1----------------------------~--1 

461 CSAVEFIPHTR ·I 38 
1--------------·-·----------------1 

4TI ~c:m.'lt ·139 I.·----·-----------.................... 1-

501 I I I I I I I I I I I I I I I 140 
. 1---------~-------·-~-----------.. 1 

GRotJP VOL. sr.r· DEFN llmC 

Batl VOLtJME SE'1' 1fAM! 

(J:)etini ti=.' s &cco~t ziame) 

(J:)etmiticm' s 'IJ'Ol se't ume) 

SAVE a:r.z. roa GFil'!l'm 
. (c:onta.iu sys'tea tile mdx ptr) 
GROUP BIJD·Cotnm:R 
(# or· ~t bi:ids 'to !IVS) 
GSPABE 

aaoup ~ECttRI~Y MASE 

o 1 1 3 4 S ( T 8 9 ~ U u U ~ ~ 
I .... ·---·--·-·······----..... -.................................... · ......... I 
I p 1///1 R l ! I lt I a I a I A I A: I A t A I A I w r w I w I w I 
1///1///la!IAC IAL IGt.1 ICI. IAJt?l,&e IAL ICU lat IAN'!IAC IAL IGU I 
1---------------------~-----.. ·--------------------·-------------1 
I w It. IL Ir. IL (LI x I: I% I: IX Is Is Is Is Is I 
I c:t. I ANY I AC IAL IGU lct l.AlfYIAC IAL IGU lat. f.AlfYIAC IAL IGU lct I 
1---------------~-------~--------~------------------·----·------1 I . 
P•Pu.rp tlac 

I --at. I li x A a E W O R t> 

~ 1 a l ~ 5 6 T 8 9 ~ U U U U ~ 
1---------~------------~--~---·------·---·----··----·~-----~----1 
IPV r / / I I I I I I I I l I I I M v !·A B % I 
1--------------------..-------------------------------~~---~--~-1 
(0:1)•0 HVS is S,.s-tem (8:8)•0 ir :ot PV or NO'? Bcw:ld 

•l. HVS is Private Vclmae <>O it PV &Jld. Bouzid 

14 



Figure 4.2.2-D FILE E:N'l'Rl' 

1 1 1 l l 1 
o 1 2 3 4 s 6 1 a 9 o 1 2 3 4 s 
(-------------------------------! o I I 
I- ·I 

1 I I 
I·- FNAME ·I 

2 IBI I 
1-- -I 

3 I I 
1-------------------------------1 4 I F??ABINX I I 
1---------------- -I 5 I Ft.ABELADDR I 
1-------------------------------1 

File name 

Volume Table Index I 

File Label Disk Addr 

B: [word 2, bit 0:1 ot FNAME:] it se;t to a. value, 1, indicates 
that the tile label it points to is defective in some way. 
~is bit is set by Dlm:CSETFLAG procedure and is called by 
FRESTOM: or FtABIOERR. When tlaged, the tile label is no 
longer accessible and the tile entry will be deleted dur­
in a. RECOVER lost disk space. 

15 



111111 
Ol1:2:314:5:617:S:9IO:l:213:4:5 1------------------·-----------,.,-1 

01 I o , .. -I 
11 I 1 
I- UNAM! .. , 

21 I 2 
I .. .. r 

·31 13 
1-------------------------------1 

OSER NAME 

41 I 4 CAPABILITY 
I.. tJCAP ·I 

51· I 5 
I ----------------------·------·--· l 

61 I 6 LOCAL A:L'"l'RIBTm:S 
I- ttt.A1"tR -I 

71 . I T l ---·-·-----------------·----·---1 
10 I I 8 PASSWO!:O 

I- -I 
lll I 9 

I- lJPASS ·I 
121 110 

I· -I 
131 11.1 1------------------·---------·----1 
141 , .. I 12 !CME GROOP (May be null) 

·I 
l.51 

1-
161 

1-
171 

113 
-I 

114 
-I 

115 1--·-----------------------------1 
20 I tn:.OOCOTJNT I 16 

1--------------------------------1 21IP:U: I I I I I : JOSP!U 117 
l----------~--------------------1 221 COMM FILE m:c I 118 

1-------------------------------1 

I --

LOOOH COTJNT (# users logged on) 
(See below) 

iJMAUOSW (Max. Job priority) 
(See below) 

Command tile location ot 
user UI:X:'s 

tn:.OOCOt:nr?: 

\ 

Initiali:ed to 1 tor MANACi:t:R.SYS so this user 
cannot be P'U'led· 

OMAXJOBW: P • Purge tlag 
U a User m:x: exists 



Figure 4.2.2-F A1"l'RI!tmS/CAPABILIT? 

/ NOH-SRAM.BLE DEVICES-----
FILE·ACCESS ARRTIBU'I'ES < SAVE FILE .................................... I 

\ CQi!MtlNI~OHS----- I I 
· I I I 

I I I 
-----------------SlS1'EM MANAGER CAP I I I 

--------------ACCOtm'? MANAGER I I I I ___ ,. __ .;. ____ ACCOUliT LIBRARIAN' I I I 
I I --------GROUP LIBRA:RIAN I I I 
I I I -----DIACNOSTICIAN I I I 
I I I I --o~R CAP. t· I I 
I I I I ------~ PV VOLS I I I 
I I I I I I ---USE PV I I I 
I I I I I I I OSlm LOGCING I I I 
I I I I I I I I I I I 

I I I I I I I I I I I I 
osn l--l--1--1--1--l--l--l--l--l--l--l--1--l--l·-l-·1 
A!r'.?IBtmS ISMIAMIALIGLIDIIOPICVIUVILGl//l//1//1/ilcSISFINDI 

1~-1--1·-1--1--1--1--1--1--1--1--1--1--1--1--1--1 

bits O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ACCESS TO l--l-·l--f--l--l--1--1--l--1--l-·1··1--l-·l--l--I 
GENERAL I //I/ /II /I/ II I II/ II //JBAI IAI PHI I /I //IMRI //IDSIPRI 

RESOURCES l-·l-·l·-l--f--l--f--l·-l--l-·l--l--1·-1--1--l--I 
I I I I I I 
I I I I I I 

~ ACC!SS-----·-----1 I I I I I 
IN'l'!RACTIVE ACC!SS--------1 I I I I 
PRIVILEGED MODE·-------------1 I I I 
MUL1'IPL! RINS-------------------------1 I I 
Er.rRA OAT.A SEGME:NT--------------------------1 I 
PROCESS EIANDLING---·---------··----------------1 

17 



Fiiur- 4.2.2-c vor.uie: SE'l' DEFINmOB E:H'mY 

111111 
011:2:314:5:617:8~91011:213:4:5 
1--------~--------~-------------1 

01 I o 
I· -I 

11 I ~ 
I- GVS21AM1 ·I 
~ I ~ 
1~ -I 

- 31 · I 3 
1· --·-·---·--:m·•··---------.------1 

41 GVStn!AaE I 4 I --.. -------·-----·----·-------·-·I 
51 GVSm'O I 5 
1---···----------... ---~----------1· •· 

61 I 6 
I· I 

71 I 1 
I • GVSVOLCME ·I 

lot I a 
1~ -i 

111 I 9 
1-----..... -------------------------1 

121 GVSVOIJ'I.ACS 110 
1-------------------------------1 

13 I avsvor..mo r 11 I--------------------------------• I' 
141 IU 

1~ -t 
- -
I· ·I 

571 . 141' 

1--------------------------·--··l 601 148 
I· · -I 

011 149 
I - avsvor.m ·I 

hi l~ 
I· -1 

631 151 
I ----··-----.. -----':-'·------.... -----·I 

641 GVSVOLl'I.AGS 152 
1----~-------~-----·------------1 

651 ~t.m'O 153 
1-------------·----------.-.---------1 

661 GVSDm"Cft 154 
I -----------· .. ··-'··---·-·--·-·-··I 

611 I I l I l l I l l l I / I I I 155 I ·----·--·----------------------·····I 

1a 

VOt.TJM! SE'? NAME 

MOOIU:O VOLOME TABLE LDXAGE 

~tJME sn momunow 

mm:R VOLtlM! lfAME 
Member C't%7 (l..tt) 
1st •1::'7 correcpouds -to the· 
mas-e.r "101.m• ot th• set. . 

S."8Zlt member ctries follow. 
(mu:illlUA ot' T) . .. 

8-t:h Mem'bei" J:zrt:-r 
(7tl:l Sen'&t "10ll;M) 

MEMBER VOLOME NAME 

MEMltR VOt.tJME FLAGS 

MEMBER vot.tJME mo 

m:r:nrmON mmc:z eotnrm 



G V S L I lf I A G E 

0 l 2 3 . 4 5 6 1 8 9 10 11 12 13 14 15 
1---------------------------------------------------------------1 
I 'I' I A I lfC? USED I MVTABX 

1---------------------------------------------------------------1 
'I' - 'n'PE 

l • Volume Set Detinition 
0 • Volume Set Class 

- A • ALLOCATDJG FLAG 
0 •not i.uitia~ allocating (not 1st user ot set) 
1 • lat user ot set allocating resources (transitional.) 

MV'l'ABX - Mou=.ted Volume Table !Adex 
0 it volu:me set not logica~ mou=.ted 

GVSINFO 

o 1 2 3 4 5 6 r a 9 lo 11 12 13 14 is 
1-------------------------------------------------~-------------1 VOLCNT 
J -----------·----------------------------------------------------- j 

VOLCN'? - Number ot members i:I. set 

VSMASX - Bit mask ot volume member usage 
Ord.er is trom right to left 
i.e. bit 15 is 1.st member, bit 14 is 2nd member ••• 

GVSVOLFLAGS 

0 1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 
1---------------------------------------------------------------1 

NC? USED I M I 
1---------------------------------------------··----------------1 
M • Member Mounted Flag 

0 = not mounted 
1 • mounted 

G V SV 0 t X 1l F 0 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1-------·--·------------·---·-------------------·----·---------·- I 
I DISX SUB-TYPE VT.UX 
f ·--------------------------------------------------------------1 
V'l'ABX • Volume Table Index 

19 



111111 
Ol1:2:Jl4:5:6!7:S:9I0:1:213:4:5 
1--------------------------------I 

O I I o VOLOME CLASS lrAME 
I- ·I 

ll I 1 
I - avor.AMt • I 

21 I z 
I· -l 

- 31 I 3 
, .............. -----------------·---------1 

41 GVCLIRACE I 4 VOL'OME CLASS IDEN'?I!'ICAT!OH 
1----------~-------------------~1 

51 OVCm'O I 5 VOL'OME CLASS INF01'M.A1'IOH 
1----------~---------------·-----1 

61 OVCPNAM!' I 6 PARDT VOLUME SE? DEFillITION 
I- I 

71 I 7 
I· OVCPANAM&: ·I ACCOONT OF PABENT DEFUmON 

101 I s 
I- -I 

lll I 9 
1------------------------~------1 

121 
1-

131 
1-

141 
I· 

. 151 

110 
-I 
Ill 

- I GROUP CJI P.A!lEN"l° DEFDil'nON 
112 

-I 
113 

1-------------------------------1 151 114 
I· -I 

171 115 
I· OVCPVSliAME - I VS'N'AME OF PA!ENT DD'IllITION 

201 116 
I- ·I 

211 117 
1-------------------------------1 221/ I I I I I I I I I I I I I I /llS 
- -

(Not Used) 

661/ I I I I I I I I I I I I I I /154 
1-~-----------------------------1 

671/ I I I I I I~ I I I I I I I /155 Spare Word 
1-------------------------------1 

\ 

20 



a V C L I lf 1t A G S 

o 1 2 3 4 5 6 T 8 9 10 u 12 13 14 15 
1---------------------------------------------------------------1 
I T I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
1---------------------------------------------------------------1 
'? - T!PE 

1 •·Volume Set Definition 
0 • VolwaeSat Cl.us 

GVCIIFO 

o 1 2 3 ' 5 6 T 8 9 10 u 12 13 ~ ~ I-·------------.. -------------·------------·-·---·------·-----·---I 
I vor.or.r I I I I I l I I. t VCMASX. I 
1-----... ------------·-------·------·---------------------·---------- r 

VOLCN'? • lumber ot lllelllbtitrs m set 

VCMASX • Bit mask ot Tolwa• member usag• 
Ord.er is·troa right to le1't 
i.e. bit 15 is 1st lllelllber, bit 14 is 2:d. member ••• 

V 0 t. U M I M A S I r· 0 !l M A T. 

- --- ----. - ~ -- - -. . -
Used. in Molmted. VolwaeTable, PVOSE:a Table, File Coi.:rtrol Block (FC!), 
· · Volume Set/Class detinition, Volwae Table. and u a passed. 

Private Volwae related. pan.meter between procedures (PVINFO 
word) 

Bits 8 9 10 11 12 13 14 15 
l--------··-.-----------·--·-··-·-----------1 
I VT I V6 I V'5 1 V4 I V3 I V2 I V1 I VO I I.---------··--···------·---·-----·-·----1 

Volwnes 0·7m a volwae set (one muter azid. 7 slaves). where 
VO i:s the master ?Olwae. Zero is not mounted or non-member, 
oiie is mounted or lllelllber ot the •olume set. 

PVtNFO Word. 

0 1 2 l 4 ' 6 7 8 9 10 u u 13 ~ ~ 
J---------------------------------------------------------------1 I I l I I I I I I MVTABX I VOLUM!S MOmr.t'!l> I· 
1-·---------------------·--~------------------,------------~------'9 I 



Ma:la.gement ot· the directCr'1t vhich includes finding', in­
serting, and purg~ ot entries , is handled ill. twc system 
data segments. 0$"?'~24 md ~25 are used by the directol7' 
routines and are ini tia.l.i:ed a:t the start ct the s7s'tem by 
IllinAt.. 

One segment, . ca.l.led the :Oirectol7' Space· Data Segment, a 
used. to mam.ge the available a:d used sectors for th• en· 
tire, dinctcl7' en the disk. '?his sepct: is used tor aU 
I/O operations iavolTi:r the Bitmap tor the d.irectol7', 
(shared b)r· both system a:d pri"l&te packs). 

'?he other data segment is the Directol7' Oata Segment which 
is used as the global varia.bl• &:"*& as well as tor Inpu"t/ 
OUtput operatio:s. 

DIIT.UL, during a. startup ct the system, will ro through 
the entire s7stem direc:tor'1 en disc and set to :ere all or 
the various reference cow::i.ts. There remains a problem tor 
Private VolYme directories, as IllITI.AL does net maintain 
those iA·. the same fashion. In ~ cases. the disc is uct 
e.,en o:-li:e. ~ tl:i.e· e.,ent or a. S"1Stem era.sh, the Private 
Vol=ie directol7' may be, in a.n iAcomis'tent state when tl:i.e 
cow::i.ts were not proper.lT decreme:ted. 

The OirectOl7' sm is a. 

I --

\ 

22 



Figure 4.3-A DI:REC'J:ORY DISC LAYOt1.r 

1------------------1 
Sector 0 DISC LA:SEL '!'he label on a private volume 

1----------------··I disc has a pointer to DIRB.ASE. - -

1---... ·-·--·-------- -I 

I m:s I 
I SPACE I 
I TASI.E I 

DIR!ASE ----> l=•===·==·=··=-=•••I 
---1 LAS'l'WORD I 
I 1-------------·--·-I I I FD?STAVA!L 1--

(word addr)I 1------------------1 I Points to the next word to 
I I I I be examined. 
I I c-
l I B!'l'MAP I 'l'.he bitmap de tines the available I 
I-> I (Director,- I used sec"tt>rs in the directo%jl" bit 

DIRBA.SE+3·--> 

I Sectors Used) I 0, word O correspcnds to DDU3A.SE; 
I I bit 1 to DIRBASE+l;etc. 1=> an.il-
l I able O=> used. [Note: BITMAP (0). 
l==========••=•==••I (0:5)=0 &lJaays.J 
I I 
I I 
I I 
I D I 
I I I 
I R I 
I E I 
I c I 
I '? I 
I o I 
I R I 
I Y I 
I I 
I I 

. I I 
l=•==============••I - -

23 

'l'.he capacities tor accounts/groups 
/users/tiles a.rs· dependent upon 
the block sizes, described in the 
directo?'1 data segment. 

Directo?'1 entries contain pointers 
which are sector displacements 
relative to DIRBASE. Entries and 
indices a.re grouped into "blocks" 
(=integral# sectors). 



!'igare 4.3-B Oim:CTORY SPACE OA1'A S!:GMD'l' (DSDS) 

Im'.. • 21 ( %25 ) 

1-----~----------1 I DSI..DEV I I 

1--------- ' DS!ASE I 1-----.---·-·--------' 
IDI ~ 1--1 
l·--·~------~----1 I 

. 1--1 FllSTAVAIL I I 
I 1---------------~l I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I l 
1->I B~ I I 

I I I 
I I I 
I l•ava.ila.ole I I 
I I I 
I O•e.llocated. I I 
I I I 
I l<-1 
1----------------1 

Defines source lcca.ticn of 
represen~ed. bit map 

Oetines lu't word ot bit map (1:15) 
('D' is dirty bit tla.g•>OntSP'DI!T!) 

Oeti:les :ext word to 'be exami:iec:i 

The bitmap defines the &va.i.la.ble/used 
sectors in th• directo17. Bit O word O 
corresponds to Oilm.ASE; bit 1 word O to 
DI!SASE+l etc. 
[NO'l'E: 'bi tma.p ( O) • ( O: 4) •O always. ] 

DIBSPSIZE (da.t& segment si:e) is defi:ed 

I --

\ 

S?SACC'.I'Ilm:C: • 128 
wbere~•3. 

24 



Figure 4.3-c DIBEC'l!ORY OA1'A SEGMENT (DOS) 

DS'? • 20 ( ~24 ) 

0 1--------------------------1 0 
. I I . 
. I I . 

• (Sector Butter) • 

.. I . 
111 I I 121 

l-·-------------~------~---1 
200 I ·AJ)Jtlft (Da-DL) I 128 For mov:f.n&' arra)'s 

1----------------~---~---··I ------201 I rnP£·· (INPO'? PARM) I 129 I 
I -·---.-.------.--------------1 I 

202 I XMV?ABX I 130 I cow ot tint 5 
I • . ·I I parameters to th• 

203 I XI?a:XP (Fnw. IND.EX PR:) I 131 I dire. unca.lla.bl• l-·--------•---------------1 > intrinsics (set up 
204 I XANAME (DBm ADOR) I 132 I on •••1"1 call}. 

1 ·-----·,-------·--------------1 t 
205 I XGtllfAME (DB ftEL.ADDa) I 133 I 

l-----·•--·----------------1 I 
206 r D'liAME (DB UL ADOR) I 134 I 

1--------------·---... ·-·-----··1· ------
207 I USEC (ACct SIC) I 135 I 

1 •---------··----.----····r•• f I Updated tor each 
210 1 I 136 > Account/Group 

1-ICSEC (GP SEC) -I I 
m I I 137' I 

1-~-----------------·------1 ------
212 I SIU!TORN (FROM GZTSD't) l 138 

1 ·---·----~-.-...----·-·--------1- ' 
213-240 .. OIUC'l!ORY POilf'l'!R 0 A" .. 139 ... 160\ 

1------------------------·-J >· See~Director:r 
241·266 .- OIUC'l!ORY POill'm. "B" • 161·182 / Pointer Area 

I·-·--····----·--····--····· I Fi-I'll"•- 4. 3-D 
267 I ///II I II I II I fl I I II I I I II I II I 183 

t---·------~---------------1 
270 I LDEV : DIUCTORY I 184 

1--~---------- ·I 
271 I BASE DISC ADDRESS I 185 

I' --------------·---~---·--.-·1 
272 I SYS.Acct.INDEX Br.I SIZE I '186 STSSAIBSIZE=3 

I------------··------·----·-I 
273 I ACCT.OSER ma Bt.:r: SIZE I 187 SYSAUIBSIZE•l 

I---------·-------·-----·-··· I 
274 I ACCT. GU INDEX Br.I SIZE I 188 SYSAGIBSIZE•1 

1---.... -------------------·----1 
215 I GRP FILZ. INDEX BLlt SIZE I 189 STSOFIBSIZE•l 

l-·---·------------·--·--·--1 
276 I GRP. VOL DEF na>E:X• !tr SIZE I 190 SYSGV'SIBSIZE•l 

1·-----·---··------------------1 
277' I ACC't EH'l"ltY BLK SIZE I 191 STSAnSIZE •3 

1--------------------------1 

25 



l-·------------~-----------1 300 I tm:R DTRY BIJt SIZE I 192 SYStlEBSIZE •2 
1-------------·--·-------:.--1 

301 I GRP· D'!.RY BI.JC SIZE I 193 S!SGZBSIZE =2 1-------·---------------·--- f 
302 I FILE D'l'RY BI.JC SIZE I 194 S!srt!SIZE •2 

1--------------------·--·---1 
303 I VOL OE!' EN'l".RY BIJt SIZE I 

1--------·------.... -----------1-
304 I. MAX.SIU DmECTOR!' !Loc:lt t 

I·~-------.. --. .,·-----·--·-·-·· I 
305 I DrmSIZE*l.28 I I ···-------·------------------·I 
306 I DISTRIBtl'?IOlf I 

I- ·I 
307 I F.ACTOR I 

I -·-----------···-------..... ---1 
310 I BASE l 

1---------------------------1 
311 I I 

• DA Am:A -

1----------..-----~---------l I I 
I WOP.IC·· ABEA I 
• (si:a of la:-19st entrjJ') • 
I I 

195 SYSMADSIZE•l 

196 DOSBSIZE•3 

191 OOSBWSIZE~OO 

198 
GOODPDCEN'l' 

199 •. 85 

200 
<••••I 
201 I 

> OOSBWizt 
I 
I 

•----I 
I 
I 

,. ·Ma 

1--------------------------1 ~----1 u.45 I I 613 I 
- D! AREA • > Dtl~W'Sizt 

I · I I 
I I I I --·--..-..-------·---·-------I c·-··•• I 

I 
I 
I 
I 

!LOCX SIZE I 
NtJMBDt OF c 

SECTORS I 
I 

I l-
1 

• S!SSAIBSIZE 
SYSAOIBSizt 
S!SAGIBSizt 
S!SGFIBSizt 
SYSGVSIBSizt 

• SYSAE!SIZE 
SYSOEBSIZE 
SYSGDSIZE 
rm E:BSIZE 
S!SVS!BSIZE 
SYSMAXBSizt 

System/Account Index 
Accow:t/User Index 
Accow:t/Group Index 
Group/File Index 
Group/VSD Index 
Account bt%7 · 
O'ser E:t%7 
Group Ent:? 
File !:ltr,r 
VSD E:t%7 
Max. of above to mi t. DOS 

\ 

• These values are used. once tor th• c:reatiou ot the system 
(root), acco\mt index or new systems. This root index ia 
alva.ys at address D!R!ASE+3. 



Ficur• 4.3-D Dim:CTOltY POil'l'.ER AREA [OA OR DB] 
-------------~------------------·---· 

~A I oa OA I DB 
==·· =·· 1----------------------------·---1 ....... . 
213/241 I.DEV : I 139/161 DDSAS!l.' 

1---------------- I 
214/242 I ADDRESS OF PAGE IX BtJFnlt I 14o/162 DD!ASE2' I----·•--.-.----·-----------------•· I· 

I Dtm:C'?OR!' PAGE Ill son ER I 141/163 
I ~-----·-----·~--·---..... ---·-·..,··-·--I 

COi'&"?S 

I :OB ADDRESS OF 1ST II.DE:ft I 142/164 
1---------------------------~--·J 
I ~a .mm:ss• OF sun:u 1 143/165 
1--------·--~-------------------1 I #' V.Atm PAGES Ilf BUI F.ER 1 · 144/166 
l -----------------~------.··--·-·I 

215/243 

216/244 

217/245 

220/246 

221/247 

222/250 

223/251 

224/25t 

225/2'3 

226/254 

227/255. 

IDl I l l I I I I I I I I I I IBI 145/167 DAFLAGS/DBFLAGS 
l···--·-·····-------------------1 (D=-dirty,B•bad elemeut) 
I EI.!MEN'.T! SIZE I 146/168 XSIZ! 
l -·--------------·--.-.--------·------1 
I I WORDS USED Ilf BLOC% I 147/169 USED 

1-------------------------------1 I BLOCX SIZE (s•C'tOl'a) l 148/171l SSIZE I ........... .;., _____ . ____________ ,. ___ .__ I 

I BLOCS: SI2X (word.a) I 149/111. JSWSIZE 
t ------.. ·------~--.. ··--------.. ---I 
I Mil# !LEMDTS/!I.OCX I 150/172 Bf'ACTOR 
1-1-1-1-1-·1----'!9••·---1-----~---1 
I I IP l 1'! I ELEM SIZE I Btlt SIZE I 151/173 MI.SCWD 
I---·-···· I ··(words)·· I (sectors) I 
I l !-------------·---------> O•Files 3•trser I 1------------->Purge Flac 1-Group 4=VSD 
!·••> O=b:try Blk/l•In.dex 2•Accotmt 

!=.tl'? .and i.nd.exblocuwseabove, OHLY Dma. EH'l'!IES USE: 
I· .................................. - ... - .• -1 

230/256 t lftJMBER OF ELEMEN'?S I 152/174 ICOUN'? 
l·-----·--~--------~----~----~--1 

231/257 I NtlMBER OF ACCESSORS I 153/171' PCOUNT 
1------------~------------------1 

232/260 I E2i'mY TO'r.At I 154/176 ETO?AL 

233/261 

234/262 

235/263 

236/264 

237/265 

240/266 

1-i-1-1-1-1-----------1---------1 
IBIPI Tr ID'mr SIZE l!tlt SIZ! ·1 155/171 
I I I I I I (woaDS) I {SECTORS )I 
1-1-1-1-1-1-----------1-~-------1 
I FAT!Jll mu POilr.mR I 156/178 
1--------·---------~------------1 
I F I I 157/171 
l-·-·A-·-------·-1--·----~--·-···I 
I 'r I I I 158/180 
I, ···~--·-·-K·-··•-.• I ·--··A•---------1 
I E I M I 159/181 
1--·----····-R·-I ··-····-·E--·--I· 

r 16011a2 
1----------------~------------~-1 
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DirectOZT Bitmap Addreaai:c 

o 1 2 3 4 5 6 T 8 9 10 ll 12 13 14 15 1 ·-~·-----------·--·-----·-----------------.--.-------------·-----------1 
I Word. Address I Bit Address I 
I ; co • 4o95) I (o • 15) I 1.-·------------···-----·---------------·--·-----.-----------·--····---·---l 

M· t· s e w o It o Fona-t 
?Ddex and ktl."7 !leatmt .Oeac:"ipton 

o 1 2 3 · 4 5 6 T 8 9 10 ll 12 13 14 15 l··---------------------------------.-.---·41!·------------------.--------1 
. . I '? I p I t.:EV!I.. I EtE1i:!Eft sm I ILOCX SIZI I 

1---------------------~---------·---------------------------------1 
'? - 'l'!'PEF: (0:1) 

0 • !:tZT 
1 .. I:dax 

P • IPORGEFLAGF: (1:1.) 

LEVEL. • LEVELF: (2:3) 
O • Filelevel 
1 • Groupl81'el 

XSim': (5:7) 

2 • Accouz:1:tlevel. 
3 • Userlevel 
4 • Vsdlffel (VqlmM Set I>eti:itioi) 

~·. Wori Fonat 

BSIZEF: (12:4) 

o 1 2 3 4 5· 6 T 8 9· 10 11 12 13 14 15 
I ............................................................................................... I 
I xar OSE1) I s: I 1'0 I A I DD I ST.m I 
I I I t.EVEt I . I LEVEL I IZm I 
1-------------------------------·--------~-..-.-----------~---··------1 

- !I'lTLAG: (5:1) . 
• '?Ot.EVEU': (6:3) 
• ALIJ't.Aa: (9: 1) 
• ENDLEVEI.1': (10:3) 

ENDIZVEt:E'X: (9: 4) 
S'Um'. u:m. -~: (13:3) 

\ 
0 • Bo I:dex • Start &t root node 
1 • Use Acc:ou:t i:dex 
2 • Ua•Croup· Index 
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. : ..... :: :-::isl.sts ot a logical device naber ot th• master 
. ..:" of :i volume set and the sector displacement to the 

•• H• •• r :i particular director'l'. 'l'he master volume ot the 
. -: .,,,.= ·1olume set, SYSVS, is defined to be logical device 
. .. . ;. , . 
:··:rnTER is & one-word, positive, DDU3ASE-nlative sector 

.:;p.Lac:emenio. DIRBASE+POilf.r!R yields sector ad.dress• 

:. ?.'\CE is the smallest quantum ot a.JJ.ocatable space, i.e & 

:1:ctor. PAGE when used m & term SUcA u "PAGE nWlbel"" 
:·•:I"ers to the DI!t!ASE•nlative sector displa.cemqt ot a 
::c::ition • 

. .:. Stoa is a contiguous group ot PAGES; manipulated as one 
linear area • and is ·th• basic u.:it ot I/O transfer. 
Z!OllS and INDICES are p-euped into :SLOCXS. Directo%'1 
blocka can be ot dittere:t sizes. 

S"!SACCTINDEX is the tixed POINT.ER ot the director'l' root; 
i.e. a PODrm. to t.b.e qstem a.ccotmt INDEX m.ocx. 

~ are the actual intormation,..contining coutituents 
ot the di.recto??. 'l'he essential purpose ot the.directo%'1 
is to maintain~; all othe director'l' componuts ex­
ist in order to make this maintenance possible. There 
are f'ive kinds ot ENTRIES, each ot a dit:f'erent size: 
ACCOUNT. DnIES, c::aoUP D'l'ltllS, USD EN'l'lUES, VOLUME Sn' 
OEFINITIO.'l D'l'lUXS (the a.'bbriviation VSl) will be· used), 
and FILE ENTRIES. An D'l'RY may contain: a PO.IllT.tR to ·sub4' 
trees. 'l'he MPE directo%'1 FILE ENTRY should not be cou­
t'Used. with file label.a: d.irectotT FILE Dl'I'lUES. contai:a; 
disc ad.dresses ot tile labels. EN'.I'llllS an aroup4d izlto 
!H'?RY BtOCltS. 

Azi INDEX is a 6-word item associated with ·e••tT !N'l'llY 
BLOCX. It ccutains the Daile ot the tint ENTRY lJ:l the 
BtOCJt, a.. counter or the i:i.umber ot ENTRIES izl the BLOCX and 
a.POnrn::a to the D'l'R? BLOCX. DmictS a.re grouped into 
nmEX BLOCltS. 

EI.!.:MEHT. is the generic term tor SA item ~ich is either an 
IXDE% or SA !H'l'!lY. 

'l'he fivetf'pes ot subtrees or the MP! directo%'1 a.re (INDEX 
:StOCXS) lmowa. as stST!M ACCOONT INDEX. ( directotT root) , 
ACCOONT tJSE'.R INDEX, ACCOONT G!OtJP. INDEX, GROUP VOLUME SET 
DEFL"'il'l'ION INDEX, and GltOO'P FILE INDEX. These terms refer 
to a specitic INDEX :SLOClt unless used in a descriptive 
context. EvetT ACCOUN'l' ENTRY contains & PO!N'l'Ea to its 
ACCOUNT USEll nm.EX BLOCK ud a PODl'?ER to its ACCOUlf'l' 
GROUP IND.EXBLOC!t, ~tc. 
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'rh• m!X m:,oa· Pm?% (or simpq P!m'IX) is the tint 
part ot ••41:'1 nma· BLOCX a:d cozitai:s iD!ormatioD zaec••­
•11.Z? to access th• IlmIC!S, &Ad the D'l'llIZS ot the Elr.mT 
m:,oa to whicl:l the IlmIC!S poi.zit. · 
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4.4 

io.4.l 

!ASIC ALGORI'DMS 

SPACE MANAGEMENT 

The tirst three sectors of the directo?'1 disc area con· 
ta.in a space bitmap f'or· the entire area. [The syst• · 
accoun.tinclex alft)'s exists azad is the f'irst block 
created tor a null directo?'1. Therefore SYSACCTiltDEX is 
alft)'s 3. ] The DIRECTORY SPACE DA1'.A SEGMElr.r is a data 
sepaent vhose length is ~ (3) sectors plus two (2) 
words m leqtb.. '?bis. data sepaent is maintained m 
virtual memory. The two- extra words pretix th• data 1ec00 

mut az:Kl· contains the dislc addnss and logical drl'ice 
:umber of' its pa.net directory. This nec!:wlis11 allows 
tor the maiAtenaceotllNl.tipl• directories. The 'bitmap 
portion: of' th• data secmeut (base+2) is l1ri t'ten to the 
appropriate volume.vhce-ver th• bitu.p ha.s been. c:haziged 
by either an allos=&ticn or deallocation of' the directory 
space. Directory space management is etttire.l.1' accom­
plished m this data. segmct .• 

Th• f'orma.t of' this ·area is showc in Figura 4. 3-B. A bit 
set to 1 implies that th• corresponding page is avail­
able. The sue ot the diracto1"1 disc area is impl.icitlJ' 
d.etmed by the number of' sectors available u indicated 
by the bits on betvee.n (and inc:lucling) the f'ourth (rela­
tive to zero) word and L.AS'l'WOBD. FllSTAV'AIL is a is a 
cycling pci:ter to the f'irst word. tha:t is to 'be i:Ater­
rcga.ted· tor availability: space a.lloca.ticn takes place 
cyclic~ tc minimize tracmanta.tioa. 
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4.4.2 

'l'he dinc:to17 data segment (DDS). is sho"'l1 in detail.. in 
Figure 4.3-c and 4.3-0. This data sepent is used as 
the I/O butter for the directo17, and &l..l.. directo17 
maziagement is effected m it. It c:an be divided into 
the fol..l..owinc areas: 

1----·---·---------1 0 
I Work Ana, I 
I I 
I I 
1--------------~-1 
I D1naaic I 
I G.lob&J. Area. I 
1-~----------------1 
I Area A (!:tl"J') I 
I. Description I 
1----------------1 I Area s (Index) I 
I Descriptio: I 
I.-------··--·-··-I 
I Static I 
I Global. Area I 1------------·----1 
I Area A I 
I E:t17 Block I 
I I/O Ar•& I 
1-------~--------1 
I 0nnim Area. I 
I for e:t:'7 I 
I :insertions I 
1----------------l 

.Aru B . I 
Ind.ex Block I 
I/O Area I 

1----------------1 
A1U!:A A and AREA ! a.re used as the, directo17 I/O 'bu£fers 
and are large enouiJ:i to accomoda.te the largest directory 
block. '!'we· areas are required. prima.ril.7 because or the 
ent17 :insertion algorithm which splits blocks into' two 
blocks at times. '?his &lgoritl:m is described below. 
A1U!:A A ia used solely for e:tl'7 blocks and A1U!:A B is 
used pri:marilT for i:ldex blocks (in addition to entr,­
block splits) • 'l'h• OvtRJWN AltEA is as lar.ge as the lar­
gest ct':,- and &lso is pro•ide<i tor e:tr,- :insertion. 

\ 
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AREA A OESCRIPl'!ON' and AREA B DESCRIPTION are (direetly­
addressable) variables that contai:l various attributes 
and characteristics ot their respective areas. (e.g. 
nl.Ullber or elements, dir'ty tlag, page number, etc. ) For 
index blocks, this Wormation is obtained rrom the in­
dex block preti.x. For entry blocks this intormation is 
obtained trcm the entry block's index and the index's 
block pretix. These areas a.re set whenever a. block is 
read into the DOS, and always reflect the correct at­
tributes. The la.st part ot these DESCRIPTION' AREAS have 
space tor index prefixes. When the block they contain 
is an index 'block, this area is used as temporar;r stor­
age durinc certain tJpes ot entr,r insertion situations. 

The STA:rIC GLOBAL AREA contains eontiguratiou pan.meters 
and is never cha:ged atter a.COLD LOAD. 

The DnlAMIC GLOBAL AREA conta.i:ls intormation pertaining 
to the last call, ot a directo17 unca.llable intrinsic. 
As will be seen later, there is considerable commonality 
ot parameters and necessar:r setup among these unca.llable 
intrinsics. '!'his area contains some of this inl'ormation 
that is needed by some of the 'internal directo?7 prc­
eedures. 

'l'he first 128 words ot the DDS are used tor two pur­
poses. The beginning area is used tor subaiission and 
return entry information to/from internal directo17 
routines. 'l'he entire area is also available as a work 
area ror the "recipient" procedures 0£ Dim:CSCAN (as 
will be explained later). 
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In light ct the data struC'tUre described a.bove, tbe al­
gori 'thms to ma.nipula.ta thedirecto%'1 follow directly. 
This section considers the cases of tindingt purging a.:d 
inserting a tries into the fin't level of & subtree. 
'?he descriptions a.re overvie" ot the opera.tions o'! m­
tarnal. directorr primitives. The next sections describe 
extensions ziecessa.rr tor theh.ien.r=hial struC'tUre a.:d 
special tile qstem eouiden.tions. 

Given a pointer to subtrff a.:d a tin't le'ftl mm• to 
tiAd, th• ti:'s'i- step is to read the desianated iAdex 
'block (iAto &:'9& B) a.:d. tiAd the i:dex whose name is tbe 
P."9&test amon& those which are equal to or less than th• 
target :a.me. 'l'his i:c.dex poi: ts to th• ent%'1 block that 
must contain th• desired. •'tr1· The ent%7 block is read 
i:c.to area A-, a.:d the ez:1:t17 is sear=hed tor • . 
In order to purge a. tirst level ent?T trom & designated. 
subtree the tint step is to :t'ind the ent%7, u des­
cribed a.bove. Once it has been loca. ted.. tbe ent?T 1.s 
removed. trom th• ent%7 block bl' mo"ting th• succeeding 
entries ot the eii.t%7 block so that the space occupied 1:11 
the ta.rc•t e.t:T is overrla,.ed. S.Teral n.rlal:lles (e.g. 
counts) &1"8' upda.ted to th• index block (a.:d th• ors des­
cription areas) • If the entr1 wu th• onl3' elament in 
the ent17 block, the 'block is deallocated. a.:d its iz:ldex 
is rem0"1ed. Index blocks &:'9 ne.,er dea.llccated. b,- ~ 
ot the primitiTe facilities 'because they are cousidered 
to 'be a. necessa.rr ccmpouent ot their pa.rent entries. 
(Index 'block deallocation is cicme b,- higher level 
rout iz:les • } 

The insertion priaitive is the most complica.tad. Aga.in. 
the tint step is to locate th• Ct%7 'block iz:lto which 
the new ez:i.1:%7 should be-· inserted. (it' the target name· is 
lass than the t'irst iz:ldex ume, th• tirst ctrr block is 
cousiclered.) It it can tit i:c.t.o that ct%7 block, it is 
inserted (c:ounts a.re a.djustecl, etc.) and the operation 
is complete. I!' no ent%7 'blocks currentl.1 exist, one is 
a.lloca.tad., an i:c.clex is crea.ted tor it iz:l the iz:ldex 
block. md the ent%7 is inserted into the nav ent%7 
'block. It a:c ent%'1 vcn't tit into an entr,- block then a 
re-adjustmen1: ia required.: The logi~ neighborinr 
block vith the lowest mm'ber ot entries is chosen, a.:d 
the tota.l space utili:a.tion ot the twc 'blocks is checked 
ap.~t ,_"good perceu't&ge" (85%). If' utili:aticm is 
less the this percentage, the en1:ries of the two blocks 
( includ.iz:lg the new one) &:'9 ~· distributed. 'between 
the two ~istent Ct%'1 blocks. It the space utili:ation 
criterion is not sa.tisfied,_the neighboring 'block is not 
satisfied., the neilbl:>oriz:lg block is no long.r con­
sidered. azld the entries (of the old. ent%'1 block plus 
the nev entry) a.re equall7 distributed between the exis· 
tant bloc~ and a nevi,. created one. 



~.S.l TEEE·STRUC'?URE CONSIDDATION FOR BASIC MAN'IPULA:r!ONS 

Once the algorithms tor the primitive manipulations 
against one level have been established, it is necessary 
to extend them to cover the entire tree structure. For 
MPE, the important cons'tituent or a directo17 node is 
the information it contains. For directo17 manip­
uJ.a;tions, the important consideratiou is that a direc­
tory node may have subtree (depending on the level ot 
the node - The MPE directo17 is f'urther distinguished 
trom a geuerali:ed tr.. structure in that subtrees per­
missable tor a given level are pre-defined). 

The toll.owing descriptions app.ly to & basic: class ot 
directc17uzica.lla.ble intrinsics which pri.mari.ly operated 
direct.ly on the directer,- data. structure, ignoring 
ent17~dependent ecnsiderations described below. These 
uncal.l.able intrinsics are DI:BE:CFIND, DI:BE:CINS!Rr and 
Dim:CP'OR<Z. 

Beth global references and subtree-type references a.re 
allowed !or these functions. The latter type of spec­
ification permits & search to begin at a designated sub­
tree direct.ly, thus avoiding several accesses. [This 
f'orm is primarily used wen accessing logon group ot 
logon accotm:t f'i.les; i.e. wen a fully .. q_ualilied 
reference is not supplied.] For the implementation or 
this concept, a common initia.lization routine is used 
[DIRSTAR'J:On']. It ~es the ca.l.ler' s specification, 
performs any necessary director'1 accesses and returns 
(to the director,- uncallable intrinsic:) the t'inal entry 
name a.nd associated index block pointer f'or the target. 
Once the target is so distinguished, the pertinent 
director'1 unca.lla.b.le intrinsic then completes the oper­
ation by perlormingthe necessary juggling to effect the 
~uested insert, purge or tind. The following over­
views describe the operations implemented atter the tar­
get has been "marked" as just explained. 

'?he find operation simp.ly returns the desired node, 
using the appropriate primitive. 

Insertion uses the insert pri.mi ti ve to insert the entry 
at the designated level. But depending on the level, 
additionaJ. provisions f'or subtrees must be made. Spec­
itical.ly, a group file index must be created when in­
serting groups; an e.cco'l.mt user index and an account 
group index mwrt be created when inserting accounts. 
Simple entr)" insertions aramade tor tiles a.nd users. 

Purging is complicated b~ the requirement that wen an 
eutrr is purged, its subtrees, U' a.n1, must also be 
purged. When purging user or tile entries, only the · 
ent17 is deleted and no further actions need be taken. 
However, when purging accounts or groups, their res­
pective :subtrees must first be purged. To do this, the 
designated tree is scamied in endorder [endorder is the 
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traversal ot a. tree by· visitiJ::ic a.ll subtrees beton 
.Tiai1:ing tlie root, where a vi.sit ot a tree mee.ns traver­
sal ot it iu end.order]. 'l'he ta.rget root (i.e~ tlie ac­
count or group entrr to be removed.) is deleted onJ.7 it 
all its subtrees have bee successtul.J.1 removed. • 

.. 
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4.5.2 ACCOtm'rilf G AND FILE SECTJRITY CONSIDERA:rIONS 

'l'he tollowi:D.1 considera.tions hav. 'been made tor per­
manent tile space accoimting az:id tile security (both 
tunctio~ defined to the ERS). These special actions 
a.re invoked th:-oqh special directo%'7 unca.llable int­
rinsics [DIREC!'ImJFILE, DIUCPU!GEFILE and 
DIUCINSERJ!FILE] , that are an.ilable to MP! callers 11a11-
ipulating tile entries and. requiring th••• tw:lctions. 
'l'h•s• routines are to be distinguished tram thebuic 
complement ot dir.cto%'7 uacallable ilurtrinsics described. 
abov., which operate cm. directory a.tries: without rep.rd 
to accounting and security. ['?lien is cme·· exceptiou to 
the la.at C01111Hnt: pu.rcing a.croup adjusts th• account•s 
tile space according~.] H'ote·th&t these special con­
sidera.ti=s are made =17 when. dealinc with tiles. 

'l'ha special provisions tor finding a. tile consist of 
retuniing a.d.diticm.al intormatiou regarding tile security 
at th• a.ccount and crcup level. Otherwise it is iden· 
tica.l toa. general directory tind ot a tile eatry. 

Whea inserting or puz'linl tiles under these provisions, 
hcwe•er, th• tile space couzi.ts ot the acccuzit eatry and 
sroup entry DNs'tbea.d.Justed. Consequentl.7, such a.c­
c:esses are always global because the group ~d a.ccou:nt 
entries must be Tisit'14anywa,-to update the counts. In 
addition, insertions i.Asures that the user has SAVE FIU 
(SF) access to· th• group. Wb.c pw:-ging, the caller has 
supposedly determined that 'the Wiler has WRr.t'E access. 
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SCAlOmlG Alm.~C 

Certaizl COllllll&Zl.ds v• designed to operate on a set of 
d.irec'to:"7 entries [:Lim", :LISTGROOP, :LISTCSD, · 
:LIS'l'ACC?, :~, :RES'?OllE', :!EPOR?, :~, 
LIS'?VSl. Th• concept ot set is detizle<l in th•· ERS azid a 
couistct SJZStax is empl07ed: th• tinal directo:"7 
lenl is implied by the cOl!llllaDd; lower l•••ls precede 
higher levels, sepan.ted by periods; omitted tn.Uiq 
S}'4tcitica'ticms. impl'? "loc= ••. " md l.e&di:i;: "i"a .._. 
all ..... •t the cornqcmc:Uzsc i. .. 1. 

There' is. one clirectory mc:allable izltrwic that is ued 
tor all. these· tm:ictiou, l)IJl!CSCAB. M argwacts, it 
takes • "recipient pt"Ocedw:"e"· &Z2.t1 a. parameter &Z'ft.3'. It 
IC&DS the clesipated subt:O.' in preorder, •isiti:c each 
:ode· [preorder is. the traftrsa.J. ot a. t:"ff by Tisiti:r 
ita root zaod.e betor• travcsizi.c its sulftnes}. This 
rou'tine 'risits &. nod• by callinc tlie.· • "recipient proce• 
dun", pusmr it th• •1"isited. ct:"7 &Ad th• parameter 
vny, which J:i&s·. no nleVULce to the clirector,r routines • 
. 
Th& racipei:t proc•dure· cu, eadl tiae it is i:rl'oad, 
simpl.1 exaaine th• contez:.ts ot the 4irecto:"7 node 
[:I.Im'', :I.IS'?CaotJP, :tlsttJSE!, :I.IS'l'ACC't, :llUOa'?, 
:STOHE, LIS?VSJ, or a.crtua.l.l.1' 1ll0d.if7· it obel'izi.c cvtai: 
restrictions described izL &: l.&t.r aectioz:. [~, 
:R!S'XOU]. Because th• ctr,r mm be changed, this rou• 
tine can be used a.s aA update procedure [ :RES'l'OUJ. in. 
d.irecto:"7 can be raleu•ci by th• neipict pt"Ocedure u· 
:ecess&r1 [ suc.b. would 'be th*' cue w:b.a nt'U.nl to th•· 
ciirectQ.:'T routine might be· a.tt.r a nl.&ti••l.7 loz:.g 
p.ricd of time <•·C· listinc)]. This d.irector,r routine 
uses th• poi:ltar referee• c01m.t mechanism described 
earlier to ensu:"9 tha.t th• cmTct mciex 'block is DOt 
removed, wb.c the· d.irector,r is =locked. 

For later discwssi=• it Will be helptu.l. to zaota· at this 
ti.Ill•· that the specitic&tioz:. ot a. subtr.. ot targets 
requires th• spec:itie&ticm ot a root &Ad the lea.t le11el. 
1'.ha root S}'4tCiticatioz:. depends = w:b.ether this is a. 
global, lorcm accctmt or logon g:ooup speci!'icatioz:.. 

I ·-

\ 
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... 5. 4 t.IMITAXIONS 

It may be seen trcm the description ot the insertion 
algorithm that once the index block is f'ull, that subtree 
ean accommodate no more entrsr blocks. 'l'hus the following 
situation exists when an eiitrsr caa.uot be inserted: the 
entrsr block that should accommodate the ent17 is tu.l.l, a 
distribution with a neighboring block f'ails the ccod per­
centage test, and no more blocks can be allocated because 
there is no more room tor md.ices. But not all the entr,r 
blocks are f'ull at this poi.At, so that we are getting par­
tial utilization ot all the available space. The space 
utili:ation iJ:1 these cases will be discussed later. 

As mentioned previous~, entry blocks are not a.ll ot the 
same size. '?he block size depends on the block type. In 
this implementation, the tollowing va.lues were chosen:. 

VARI.ABLE WOROS/ BLOCX NO. OF 
1lAME ENT.RY FACTOR SECTORS 

SYSTEM ACCOUNT nma SYSSAil3SIZE 6 62 3 
ACCOUNT tTS!R INDEX SYSAUIBSIZE 6 19 1 
ACCOUNT GROUP nma SYSAGil3SIZE 6 19 l 
Gl\OUP F!U: nma SYSCP'IBSIZE 6 41 2 
V'SD DJDEX SYSGVSIBSIZE 6 19 l 
ACCOUNT :::?iTRY SYSAEl3SIZE 30 13 3 
USER ENTRY SYSUEBSIZE 19 13 2 
GROUP EN'T.RY SYSGEBSIZE 25 6 2 
tIU: ENTRY StJSFE:l3SIZE 6 42 2 
V'SD ENTRY SYSVS!:BSIZE 56 3 1 
(MAXIMtJM BLOCX SIZE) SYSMAXBSIZE 3 

Obvious~, a tradeof't exis'ted m the establishment of' 
these values: poten'tia.l available space vs. potential 
wasted space. These values were set iJ:1 consideration of': 

1. '?he need to accommodate more of' certain elements 
(e.g. f'iles) • 

2. The ex:pected variance in number of' elements at a 
given level. 

3. The space utilization percentages tor certain 
index/entrsr block si:es [the average space 
utilization and space utili:ation vhen full are 
dependent on th• index block and entrsr block 
factors]. 

4. The lower the level the mere critical is the value, 
'because there a:e more blocks of' that type (e.g. the 
system account index could've beitn mu.ch larger than 
3 at small cost in space, s inc:e there' s only one) • 

The block sizes are revelant prima.ril.7 in determining · 
block factors: 

BLOCXFACTOR= FLOOR{ ( (BLOCKSIZ!*1Z8) {-Pm:FI:X] )/EI.EMENTSIZE] 
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'l'he· theontica.l e:tl7 limit at a le9el is the (index tac• 
tor) • (entry 'block ra.c-tor). But as wa.s noted a.bcve, c. 
insertion failure will occur 'bet'ore·th• entr? blocks a.re 
entir•.17 tull. Simulation has shown that the entl7 'blocks 
will 'be'be't1reen 79-8~ tull when the tirs"t ta.ill.in oc=n 
at a. level. 'l'hus, the pra.c'tical limit ot :z:NSD'ber ct en­
tries at a le•el is a.bou"t 80%; thecretic:a.J. limi"t. The ERS 
shows these prac:'tical limits tor entries p.r level, based 
on 80.5i. Note that this· is the ~cted utilization as 
th• tint ta.Uu=e: it may 'be possible to still add entries 
which will 'be acc.pted it they fall Wit.bi: pa.rtic:a.U.y tull 
ant?? bloclal, or distribution is possible. 

Simula.tion has also shown that, 'betore, ta.ilure, the ct?? 
blocks a.re 76-80% tull en th• average. So to calc:ula.te. 
the space used du:'ing- normal opera.tic:, the· ettec:'tive en• 
tl7 block ta.ctor to use· should 'be about 78J. ct th• aC'tua.l 
block :ta.ctor. The formula tor th• space used ~ the 
direc"to?? in the ERS, uses these :pr&ctical 'block factors 
in the ceilinc expressions, which a.re the :imsber or ent1"1 
'blocks used. ~ the· indicated entries. The formula is a 
simplification of: 

space bitmap 
+ index/entries :tor accounts 
+ (#accow:i.ts) • (index/entries 

tor crcups) 
+ (#acco~ts) • (index/entries 

tor users) 
+ (#groups} • (index/entries 

tor tiles) 

I --
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4.6 

4.6.1 

DIRECTORY UNCALLABLE INTRINSICS 

CcHsON CONVEN'?IOH'S 

4.6.1.l ENVIRONMENT 

All directory uncal.lable intrinsics must be called from 
the stack. It_ called ~ith ~ ot the following SIRs 
locked, the caller must respect this nested SIR order: 

FIL!SIR (37)•> DIRECTORY. (S)n I.PDT (9)=> DISC SPACE(l2) 

All directory routines always acquire the directory Sll, 
'but don't directly invoke a.n:y procedures which acquire 
~ other SIRs, except, otcourse, the "recipient pro­
cedure" ot I>tm:CSCAN. 

'.t'he following intrinsics are always invoked by the 
directory unca.llable intrinsics: 

ilTACl!IO 

- to acquire and release the direc'tory 
.. to shitt to the DDS ~d the directory 

space da:ta. segment, if necessary 
- ir an I/O is required. I/O will not 

'be required oni,- if the necessary 
directory block( s) is already in the 
DDS. 

The directory routines access SYSGLOB+%1.JO a.nd +%131 as 
DIRE.ASE when the volume set 'being accessed is the sys­
tem volume set. '.t'his is an exception to the normal al­
gorithm for establihsing OiltBASE for a volume set a.nd is 
used mere~ for efficiency. 

When & Private Vol'Wlle directory is being manipulated, 
the DDUSASE is retrieved trom the disc label at sector 0 
(word %17). Once the PV disc is mounted on the system, 
the DI:RB.AS! for this volume can be located in the Mount­
ed Vol'Wlle Table. 
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4.6.l.2 RE!'l't.T.EUlS 

All directoey uncallable intriusii:s, except DIRCLOGON/ 
DI:RECLOOOFF, a:e double :procedures a.Jld use the i'ollowiui 
returns [shown are (S-0), S-1) cd "CC"; these will 'be 
referenced in the various intrinsic descriptions to show 
the possible returns rrcm the pa.rticular iutrinsicl: 

cc (S•O) (S-1. 

- -

CCQ 

0 
0 

l 
2 

3 

0 
0 

0 
n 

Successtull ntuni.. 
I/O en-or. (Currently never 
returned. The· routines call 
~ (4) upon detecting 
a,- I/O en"Or.) 
Duplica.te·ume on insertion. 
Non-existent name at sme 
point in search. (S·l) 
indicates the level of the 
non-existent node: 

i:a•O tile 
l rroup 
2 a.ccow:;t 

User does not have SAVE FILE 
access to <n>: 

l g-roup 
2 account 

4 n No room. Insertion failed 
'because subtree' ca:m.ot 
accomodate any more entl"j" 
bloc.ks. n~ o! total. entl"j" 
space actua.lly in use. 

5 0 No room. Mo:-.t.b.azl 65.t 
ctrie~. CUrrentl;y never 
returned 'because ot . 
block sues) . 

6 n lo room. System diree1:ol7' 
bas no room to accommodate cu> 
coi:i:tiguous 'blocks • 

1 0 Entry ca:mot be purred 'beca.wse 
it (or some constituent ot its 
subtree) is in wse. 

S :i. Perma:Qent tile space limit 
woul.4 be exceeded tor <Xi>: 

n• l p-oup 
2 account 

Ev~l"j" ~t~: cail return CC!, Cct and certain CCG ta.11:. 
ures. '?hose CCG failures possible are noted in the des• 
criptions\ For any CCG failure, the directol"j" is let"t 
in the sta.te whez:i called .. ?:LO pa.rt 0£ the opentio: l:&a.s 
been et!•C'ted. 
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4.6.2 

4.6.2.1 CALLDfG COHV!N'.rIONS 

All ot the tollowizlg unca.lla'ble intrinsics use· a call ot 
the tallowing torm (appended intrinsic,.r.lennt par­
ameters): 

r• 

DOUBtE PROC!DORS direct01'7 ('?'t'P!, LIDAGE'mm, 
AllAME ,. GUBAME, FN'AM! ••• ) ; 

VALUE·T!'PE, LIJXAGl!:'nm!:XP, 
D'l'EGER TYPE· ••• ; 
DOUBLE LDDCAGE' DIDEXP ••• ; 
ARRAY ANAME, GtlNAMI, . FlfAME, 

. . . • It-. 

. 
• • • t 

-

'?hese initial. panaeten are ccmoa to all tb.ese ia• 
trinsics ud. seneto define th•.t&1-"getb,- speci.fyiz:l.c: 

1. What lewl is the dad.red target {tile, grou;t• 
accou:c.t, user, volume set definition): 

2. If this is a s.b.ort:ened search, where to st&M. 
'?his occurs in the case of fiAdi:lg an eAtl'7 1a 
the loeoa 1%"0111> or logon acc01mt. 'l'h• m coa• 
tains index 'block direC1:of1' poi.Aten to U.· 
loeon a.c:couut croup index block . (subtn• ot 
croups in logou account) • One ot these pointers 
cu be passed to the directo%'1' rcuti:es to bf• 
pass one ot two la.vela ot the search. 

The parameters serve these purposes aa follows: 

'n'P!. (10:3) • DDt.ZVEI. •the tinalta.rc•t le.-1: 

0 tile 
1 group 
2· account 
3 user 
4 ,,-olume set definition 

TYPE. (13.3) • S'?.ARt'LEVEL • speci!'icatio: ot starti:c 
subtree tor search: 

0 GLOBAL • Full global H&rch: AN.AME [CiOli.A!f! 
[FNAME]] used (depqdi:lg on level). 
I:dex ignored. 

1 LOGON ACCOUN'? - Group or tile locon accouat. 
LINXAGE'IlfDE.XP is a mounted volwae table ~ 
and directory pouitar tor the appropri!_t.!.w-r · 
accotmt group index block (ct. .TIT) • c.auiuv­
[tNAME] used as required. 

2 LOOON GROUP • !'ile in loeon croup. 
LDIXAGE'INDEXP (as above) locates 
the appropriate croup f'ile index bloclc 
{cf. JIT). · FNAME used. 
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LID:AGE' IJDE:t. m&y contain ac iAdex (MWASX} , other t.ba.=.. 
zaro ( 0. implies th•· Syst• Volume S•t) , iAto & t&ble· 
(Mouzited Volume '?able) that c:onta..il:.s, ucmg . other in· 
torma:tion, direc:tory 'base &ddress and the: logical d••ic• 
:umber ot tAe tui•t directory, acd a 'block poin"ter &d• 
dress,. as deti:ed ~ '!"!PE. (13:3). All :a.me pa.nmet•rs 
are 4-word. arn.ys, right padded with bl.mks, c:o:taiDing: 

AHAME acc:ouzit name· 
GUHAME group or uer _., depecdiDr. cm. nJI£ 

(:t0;3)•3 
FHAME tile· u.me· 

Eaclt. is used u iAdic..ted 'by ft'.PE. (13:3). 

Ii° the parameter MV'r.ABX'. ia passed. u ac outright par­
ameter, it is used u aA index i:w th• Mouzited Vol.ml•· 
'?a.bl• tor tetcl:lin.g, a Om.ASE tor th• appropria:te, volume 
sat. tt is assumed.. that the volume set has a.lrea.q bee 
mouzited, setting. up the.· MVTAB ct17, 'by prior MPE 
routines. 

I --

\ 
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4.6.2.2 INSERTION 
. 

'l'h• following unca.llable intrinsic inserts a:i. entry into 
any level ot th• directory: 

OOUBU: PROCEDURE DIRECINSERT (TYPE, LINEAGE'I:NDE:XP, 
ANAME, atJNAME, FNAM!, N'l'R?, MV'l'ABX) ; 

VALUE TYPE, LINKAGE· nmEXP, MVTABX; 
Ilfl'EGER TYPE, MVTABX; 
DOUBLE Lnm.AGE' DIDE:XP; 
ARRAY ANAME, atJNAME, F'N'AME, NTRY; 
OPTION El'XDUfAL, VARIABLE; 

'nPE, LINXAGE' INDEXP, ANAME, GtmAME, F'N'AME a.re des­
cribed above. NTRY i.s words 4 thru 'n' of the appro­
priate entry (see Figures 4.2.2-B,C,D,E,G,R) ['n' is 
the last word]. Space tor index pointers (as requir­
ed mu.st be provided, but their contents are supplied 
by DIREC!llSERI': account user index bloc.ks and. account 
group index bloc.ks are established for new accounts, 
and group file index blocks and volume set definition 
index bloc.ks a.re established for new groups. 

'l'he possible returns are: 

ca: 
CCL 
CCG 1,2,4,5,6 

4.6.2.3 FINDING 

'l'he :f'ollowinc unca.llable intrinsic locates and returns 
any· directory entl'7: 

DOUBLE PROC!Dtml!: DillCFilm (TYPE, LL'l?AGE' IN'OE:XP, 
ANAME, GUNAME, F'N'AME, N'I'Rt) ; 

VALUE TYPE, LillXAGE'IliDCP; 
INTEGER TYPE; 
ootrBLE LINXAGE I INDEXP; 
ARRAY ANAME, GtmAME, FNAME, NT.RY; 
OPTIONAL EX'!!'ERNAL; 

TYPE, LINKAGE' DIDEXP, AN.AME, OONA.ME,· rNAME a.re · des· 
c:ribe<l above. 

NTRY l!IWlt be large enough to accommodate the entire 
entry, which will be returned. on successful com­
pletion. 

The possible returns are: 

ca 
CCL 
cco 2 
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4.6.2.4- PURGING 

Th• tollowizlc w:u:allable· izltrimsic. attempts to purge tl:l•· 
designated. erst%? and i.ll. ot its subtrees troll tl:l• direc• 
t01'7: 

DOUm.J:.· PROCEDtm D?m:C?ORGE ('l'!P!, LllltACiE' IlroCP, 
.ANAME, GUBAME, FNAME, MVTASX) ; 

VAttlE ml, LUIACZ'IlltlCP• MV'?ABX; 
IftZGD Tn'S, MY'?ABl; . 
DOO'BtZ t.mAGE'IlUJUP; 
AR!At . .AIAME, GmfAME, Fl.AS; 
OP?XOlf WWAL, VARIABLI; 

All pan.meters &:'9' described e.l:lo're. 

Puri~ procffds as follows: 

.. tl:l• dir•cto1'7 e:t:? is remo•ed.. 
- tl:le d.irecto1'7 erst%? is re~ed.. 
• All tiles. ot tl:l• desipatad irouP are 
~d and reJllOved tram tl:le dincto1'7. 
All YOlme set det'i:itiou created· u:der 
th• d•siine:tecl croup an removed rrcm tl:l• 
directo%'7, and tl:le p-oup erst1'7 is re-• 
mO"'"ed... [I: perlormi:g a DIUCPtmCiE ot & 
c:'Oup, tl:l• t'ollwinr tilel'p&c:• accountinr 
c=sidentio: is made: the Humber ot 
seC'ton released •i& ~ are accwau• 
lated ad.subtracted. t'rom (tl:l• group eza­
t:T, whi~ remains it m,.- ot its f'U•s 
an izl ~-, azid) the &CCOQt Ctr,', ~is. 
is the O:l7 co:te:t•depcdct actio: per• 
to:med by aD7 ot tl:l• unc:al.lable izltriD• 
sics :I.A this- sec-ti=.] 

tJSDS • The Ct1'7· is nmeftd. •. 
ACCOON'TS • All usen and croups· ot' the desip&ted 

ac001mt erst%?· are- rceftd., =Ian aD7 ot 
the· groups met users wen· "m•ue". 

C.rtai:l co:cUti=s Will preclude th• remOT&l ot' an ct:')P 
(e.r., access counts not zero). lo father node will be 
removed. The· mtriDsic obta.iu the FU• SIR {beton. 
th• clinC'to1'7 SIR) , ·lid:um ~i:lg: acc:ouzrt, ~ or f'U.. 
ctries. 

The·· 10s.ib1:~ ratu:u an: 



4.6.2.5 SCANNING/UPDA1'ING 

For background information abcut the following routine, 
refer to the discussion "DIRECTORY-OVERVIEW ... 'l'he fol­
lo~ing routine transverses a designated subtree in pre­
order, visiting (by invoking a. para.meter-procedure) each 
ent%7' encountered. 

DOUBLE PROCEDURE DIRECSCAN ('l'!PE, LINXAGE'Im>EXP, 
ANA.ME, GWAME, FHA.ME, RECIP, PARMS, MVTABX); 

VALUE 'I'YP!, LIBXAGE'INDED, MVTABX; 
INTEGER T!PE, MVT.ABX; 
DOUBLE Lnm:AGE' IllDED; 
ARRAY ANA.ME, GWAME, FNAME, PARMS; 
nrn:GER·PROCEDURE. RECIP; 
OPTION EXTERNAL, VARI.ABLE; 

'l'he first five parameters are used to define the subtree 
desired as w-ill be described later. The second to la.st 
tw are used tor the "visit" ot a. node. 

For ea.ch target entry hit in the designated sub-tree. the 
following procedure, provided by the caller, w-i.ll be in­
voked: 

Ilrl'ECER PROCEDt.m! RECIP (NT.RY, LEVEL, PAm'.sDISPL, 
SIRS); 

VALUE LEVEL, P.AaMSDISPL, SIRS; 
ARRAY N'I':RY ; 
nmcn LEVEL, PARMSDISI:L; 
DOUBLE SIRS; 

'l'heprccedure is passed to DIRECSCAN via the i!ECIP par­
ameter. It is invoked with DB at the directory data 
sepent {DS'l' #20) and the direC'tol7 Snt locked. NTRY is 
a pointer to the current directory entry 'being visited 
(note that this is a pointer into the DDS); and LEVEL 
indicates the kiz:i.d of entry: 

0 file 
1 croup 
2 account 
3 user 
4 volume set defintion 

PARMS - a.s passed" to DIRECSCAN • is a:i array of informa­
tion relevant only to the caller's application 
a.nd vill be passed to RECIP 01 DIRECSCAN. It 
can contain para.meters required 'by RECIP as well 
as space for "OWN variables" of RECIP. lfone of 
its eonte.nts is pertinent to DU.ECSCAN. Since· 
PARMS is a stack array, it is "passed" to i!ECIP 
as a negative, DIRECSCAN, Q•relative displace­
ment, P.t\l1MSDISPL. RECIP must access the first 
element of PARMS from the DDS. 
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For example: 

in RECIP: 

ml'.!C!lt ARRAY 
AP.RZO (*) • Q+O, 
AP.RZl {*) • Q+l; 

nr:ECD 
DEL?AQ • Q+O; 

PABMSDISPL :• PARMSDISPL •DEI.UQ; 

TOS :• A!UtQO (PARMSDISPt); 
TOS :• AP.RQO 
TOS : • A!UtQl. (PARMSDISPt); 

1'he d.irectc%'7 can be released* ('lmless tba DDS 1.s c:U.:i• 
ged) by RECIP, using SIRS as follows: 

TOS :• SIRS; 
!EI.SIR {* '*); 

R!:C!P cau stmp~ examine N'!'RY (e.c. tc list it), ·Ca:l 

a.lter NT.RY, or al.tar my pa.rt or the ot)S"t, provided ct 
cc:nzrse, that the coutents or the DDS remain ccusisteut. 
[Rater to the· PDS clescriptiou in "DIRECTORY-OVE:RVIJ:W'' 
!er detinitious cf the references that fellow.] 

BECIP cu make use ot WOlUCAlUi:A, tcr 1 ta own 11 .. ds. 

R!CIP car. cha=pAm:A A UJ.d/or AREA A DESCRIPTIOr, 
but must set DS+l45 ["Iw:lll'l'Y"] to 'mOE it 
either is cb.a:lged. [lr.1%? will a.lways be iD 
Am:A whc RECIP is c:a.l.led. ] 

BECIP cu change ABE.A ! and/er. A!EA S OESCRIPTICJr, 
'but must set DS+l.67 ['"DB:OIRT?"] . to 'mOE it 
either is cb.a:lpd. [The i:l:ldax block tor the 

I subt?'ff cout&ining H'J!RY rill alW&7S be in AREA 
! vhc !ECIP is e&l.'l.ecl. ] . 

RECIP ca: i:l.voke U17 .directory routines , trom the 
stack. ['l'l:l.e caller llWlt respect all SIR or• 
dars, howe.,er. ] 

BEC!P can, in general, avail itself ct &:11' 
iu!'ormation in the DDS; e.g. DYNAMIC: GLOBAL 
ARE.A and STA:rIC QLO!AL AREA. 



[RE:CIP is not as unrestric'ted as indicated above tor 
certain, "bra.cket'ted" visits ot particular DIBECSCAN in­
vocations, specified below.] RECIP cannot release the 
directory (using SIRS) it it alters the DDS, but should 
release it it performiz:l.g actions possibly causing an 
indefinite wait (eg. non-disc I/O, GENMSG, etc:.). RE:CIP 
returns an indication to Dil?ECSCAN ot how to proceed 
with the traversal, and al.so an indication ot mether 
the directory ~ unlocked. or not: 

RE:CIP. (15:1) • SIR actiOA 
0 directo17 SIR was released 
l directo17 SIR was not released 

RECIP.(13:2) • scan continuation 
0 continue traversal 
1 skip this ent17's subtrees (i.e. 

visit the entl"1' 1 S "brother" nex't) 
2 stop traversal (i.e. return to 

DIRCSCAN caller) . 
At the tile entry level, this will 
return you to the next group (i~ 
search is tor "i"). It you spec­
ify "2" in the RE:CIP return at the 
group level, then you will be ret­
turned to the next account. It 
you specify "2" at the account 
level, you would be teturned to 
the caller. 

R!CIP should not re-acquu·e the directory SIR once it is 
released. RZCIP should release a.ll resources it has 
acquired before returning to DIRECSCAN'. OB must be at 
the DOS on return. 

It is permissable tor RE:CIP to call other directory 
routines, but it must be remembered the contents or the 
DOS could (most likel.7 wou.ld) change as a result ot 
these call (i.e., the contents pointed to by NTRY could 
~ changed beti:een references to N'l'RY if either another 
d.irec"tory were called or it the directory SIR was re­
leased). 
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IA order to speci.fY tha su'btn. desind, it ii nec•••a:"3' 
to~: 

a.. Dcmaiil ··clobal. logon crcuP• logon. accoun't. 
'b. Sub1:ne root • e.c. UL &CCQWt; all croups ot UL 

a.ccotmt etc. · 
c. Le&t l.,,.l. 

'?n'£. is: U'tmcied to IUPl'J.1' tAU mfcma&tiOA. [lfC'l'I: m the· 
pnTiows unc&lla.Dl•· iAviuic, ~ ciolllam ULd cme· AOde 
had to·~ supplied..} ftPE speeU'i•• tile· tollowiq. request 
to J)lUCSCa. 

"'VISn'. <tol ... l> OF [•&lltl&c.:io] /cdle•el> S'?.All'.?IXG A't 
<st&:-tl..,el>" where 

<s't&Z"tl..,el> • 'n1!. (13:3) 
O System root. 
1 Aceotmt grcup index. (supplied) 
2 Group tile· index. {supplied) 

<endl...,el> • m!. (10:3) 
0 FU.a 
1 Croups 
2 Accounts 
3 Osen· 
4 Vol1.;11e set detiz:tJ.tiOAS 

<&lltlac>· • 'n1!. (9:1) me.Ai:cr "all ot <cdle"fel>" 
<tolevel.> • 'r!PE. (6:3) {lea!'level) 

0 !'Uas 
1 Groups 
2 Accounts 
3 Users 
4Volume set de!'wtiou 

I:. addition. <hi:t:tlac> (':!PE. (5:1)) iAdicat•• tha't: •••%7 
:ode mcolmted (i•. those· Ai t i: tiAdinc: 1:1\e roo~) uoulcl 
also k Tisi ted. 

I --

\ 
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'l'he precedi:ag tabla shows , iD brackets, the additional 
entries visited when 1'!P!. (5:1) ~s set. RECIP can on~ 
examine or alter H'l'RY tor these visits (setting DADIRTY 
it altered) and must leave the DDS otherwise iJ1 tac:t. An 
extra G:ETSIR is performed betore calling RECIP for these 
ezitries so that an attempt to RELSnt will be i:aeftective. 

'l'he table is simp~ a llWllllaZ'7 ot th• ettects ot TYPE 
extezided to i:aclude <alltlag>, <tolevel> and <hit:flag>. 
It isusetul when the desired subtree is pre•determined. 
lovever, the tonaulatioa. ot: '?IP!·~ sub-fields 11a7 be 
necessa.r:T if the· subtree is not lmown before hand (e.c. 
user specification). '?he, reader ia referred to the 
collllll8Ad interpreter procedure, PRot>tJCEPARMS tor a routiue 
which azial,-zes a subtree specitication azid tonas the· 
e.ppropriateDIRECSCAN pvameters. 

'l'he possible re~ troll DIJSCAN a.re: 

ca: 
CCL 
CCC 2 

ca: will be retuned U' the tne is fouad. 'l'his includes 
& null tree (never invoking REC!P) or & traversal stopped 
~ ECIP. 
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4.6.3 

The following unca.llable intrinsics· have been pro<rided to 
account for special considara.tions tor: 

a. pena.:ent tile space accou:ti:g 
b. ti.la securi't7 

All these intrinsics app~ to tiles (actualJ.1' directol"jl' 
rile entries), a:i.d three- ot tllem aJ.ways use global 
domains. For tllese last thrae, th• Tn'! a:d 
IiINXAC:Z' INt>aP - tmich a.n O, OD i=plici t~ • ha<re bee 
rapla.ced. with lmMS!CTS (a double), a. nriable used tor 
tile space accounting, a:i.d a. dWllDl1 variable DlJMM? (a:i. in• 
teger) tor mainta.ini:g comistaz:i.cy in the number a:i.d order 
ot the required (formal to actual) parJDaters. 

To mini.mi:• ~· possibW't7 ot the clirectol"jl' ccntaini:g a 
til• · ent%7 pointing. to garbage, the· f'ila should be f'ull1 
created on disc betore DIRECillSER1'f!LEinr a.Ad removed trom 
clisc &tter DntECPOliaE:F!LEinc. 

I ---
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4.6.3.1 INSERTION 

The following unca.llable intrinsic is used to insert a 
tile ent?T into the directo?T: 

DOUBLE PROCEDtmE DIRECTillSERTFILE (NUMSECTS, DUMMY, 
AN, GN, nl, FADDR, MVT.ABI); 

VALUE NUMSEC'l'S, DUMMY, FADOR, MV'l'.A!X; 
DOUBLE NUMSECTS, FADDR; 
INTEGER DUMMY, MVTAl!I; 
ARRAY AN, Qf, FN; 
OP.rIOli Erl'ERNAL, V A!1IABLE; 

NtJMSEC'l'S is & positive double integer containing the 
number ot sectors tha.t a.re allocated and a.re to 
be accounted tor. 

DUMMY is a variable used to satisfy the normal 
calling sequence to DIRST.ARTOFP'; 

AN, G'tm, nr a.re the account name, group name, and 
tile name tor the insertion. Note tha.t they 
must be supplied (even for logon group/account). 

F ADDR is a double ecntianing the VT.Al3 index in ( 0: S) 
ot the first word, and the sector address in the 
remainder ot FADDR. 

'l'he routine increments the account and group file space 
counts by NtJMSEC'l'S; checks the counts against the 
limits, ensures that the user has SAVE access to the 
group, and (it no errors exist) inserts FAODR in the 
directo?T. 

Possible returns are: 

ca: 
CCL 
CCQ 1, 2, 3, 4, 5, 6 
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4.6.3.2 FINDING 

Th• :f'olloW'inr mcalla.ble intrl:a.sic returns a til• ad.· 
dress and :tile securities: 

DO'O!Lt ~oa:oum: Oim:CJ'DtDFIU: (TY'PE, LimtAGE'IJDEXP, 
AN, Gll, 1'R!TOIUl, MV'"...ABI) i 

VAL'OE. TYPE•, Lllnt.AGE' DmCP, MVT.m; 
DTEGE:R 'r'!n, MVTABX; 
tiotratt LDEAGE' DIDEXP; 
ABBAY, AN , GM•, Flf, FRE."l'tJJUr·;· 
OPTION E1'I'ElUW., VARIA!Lt ; .. 

Th• :tirst ti ve pan.meters have· the . same meani:g and. 
usa.1• as described in Dim:Ci'IJD. 

FPrm will contain the tollowing on. a succ:esd'Ul. 
return: ' 

o •r1tt • 
1 • POINTER • 2 
4 • ACC'l' st~· ....... -........ 

'nlenumbers oc. the· right shov the amow:i't retunied de• 
pend.i:g on T?PE. ( 13: 3) , th• search domain. I: other 
words, ea.ch accomt/group encomtered will be used tor 
rm::TtllUi. These seC\Jrities are to be used Lloug with the 
:til.e seC'l:"ity to determine the user's access to the 
tile, usinc Acccm::cx·. [Ir nr.I'tlBlf (2:4) is initia.li:ad 
to the lcgou group a.ud logon a.ccuount seC\Jritites (c.:f'. 
JIT) · then the true group/account securities :f'or this 
access vill be f'ound in Fm:TtlU (2:4) on return f':rom 
DI:REC!'IllDFILE. J 

'niis intrinsic makes no other provisions tor se=rity or 
tilespace· a.ccountinc. 'nle pcssi'ble retiu:s are: 

ca: 
CCL 
CCG 2 

I --

54 



4.6.3.3 PURGING 

'l'.he tollowinc intrinsic is used to remove a tile ent%7 
trom thedirecto%7 a:d decrease the account/group tile­
space counts b1' the sectors used tor 'the tile: 

DOO!LE. PROC!DtJRE Oil'tECPtlRCEFILE {NtlMSECTS, OtlMMI, 
AN, GN', FN, MV'r.AlSX h 

VALUE NTJMSEC'?S •· DUMMY, MYTABX; 
DOUBLE NTJMSECTS; 
D'J!EGD DUMM?' MV'?ABX; 
AIRAY AH, GN', FN; 
OP?IOB · iiX!l'ElttiAL, VMtIABJ:.E; 

HtJMSECTS is negatiTe. double· intecer containing the 
number ot sectors that willberel11a.sed. 

DUMMY· is used as described. u:cer the 
under DDECINSE:aTrIU ( a.bo1te) • 

discussion . 
AN, GN a:d nr are the a.ccc1.mt name, group name a:d 
l.lS•r name a.ll otcich mwst be.· supplied a:d exis­
tent. 

'l'o use this intrinsic, it is :ecessU7 to have 
DlllECFillOFILEd · the file at some time. NOMSEC."?S, deriv.O. 
trom the tile label, is passed to OI:RECSCAH in order to 
decrease the account and group filespace counts. No 
prevision tor tile security is needed, since· the caller 
has supposedl;y already deteni:l.ed that the user has 
WRI'?E access. to the tile. 

'l'.he possible retu:nss are: 

ca 
ca. 
[No CCG ntur:l i.s applicable between AN, GN', FM 
llNSt exist since the tile exists, a:d. the caller 
has a.cccu:ted tor tile security a:d in-use.] 
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4.6·.J.4 m'!ln' AtlDmON Alm UMOVAL 

'l'h• tollowi:c intri:sic is used -t;o &djuat th• &c:co=t 
and sroup tilesp&C:•· cou:ts, mtcded tor extant addition 
and ncoftl: 

DOO!LE PROCE:Otm :Cim:CAI'JJ"CST (N'CMSZC'l'S, mJMMY .AJr, 
cm, ~ADX) ; 

VAt.tE lftlMSZC'.rS, OtlMM!·, w:AU; 
t>OtJBLi, N'UMS!C'l'S• 
ADA? .d, GI; 
omar mli.ilUL\L, vmA&Z; · 

ltJMS!C'lS is th• posit:iTe/naptiw sector &dJwstmet 
to be applied ap.i:st th•' e.c:c.o\mt ad croup; 

Alt and QH an th• accou:t zaame. i.nd.. croup mulle. 

'l'his routine simpl,7 &dJuata ad checks the tilespace 
cc=.ts ot the· indicated &ccc=.t· cd p-oup. A.gain, AB 
and. GI a.re usumed. to be· existent sine. they a.re deriftd 
trom scme: existct. tile>. 

'l'he· possible nt'm':s are.: 

.. 

I --

\ 



4.6.4 LOOON and LOGOFF 

It is nec•SS&%7 to pertorm some directo~ maziipulations 
tor logon and logott that would be rather C'Wllbersome and. 
inetticient using, onl.7 the above uncallable intrinsics. 
For this reuon, the tolloiwng intrinsics were im­
plemented. It was noted earlier that in order to prevent 
purging ot users, acco'QDts and croups that were logied-oa 
{providing tut•access croup and account tile domains) 
certain counts were •intainec:l. The tollowing two in• 
trwicsad,juat these counts tor thedesipated uaer/ 
account/croup, and pertorm other anions necess&%'7 tor 
logon and logott. 

The tollovil:t.c intrinsic 
1. Finds md retu:ms to pre-c:letined locations: 

a. the user entr7 to stack D8+30 
'b. the acccun't ent%7" to s'tack DB+SO 
c. the croup Gt%? to st&c:k DMO 

2. Incremeo.ts (topreven't parging): 
a. the user. ent:7 logo11 ccunt 
b. the accoun't group index block pointer count 
c. th• group tile index block pointer count 

'l'his procedure is called, b)P·Ntl!SD'?, which also establish.• 
the m pointers to th• Group/File indices tor quicker 
search tor tiles. · 

Ill'!'EGER P!tOCEI)TJU DIR!CLOOON (MASX. J'MA'l'E:NTRY • C:ONTIME, 
CPOTIME, ADt'l':RY • UEN'l'l'tY, GEN'l'ltY )•; 

VALU! MASX. CONTIME, CPtl'?IME; 
U'l'EGER MASK;. 
AMAT JMAT!N'1'ltY, AEN'l'llY, tlEN'l'RY • GD'l.'a?; 
I)OtJaLE COH'?IME' CPf1.tIME; 
OP?IO!f EXT!;lUlAL: 

IllPO'l PARAME'l'DS: 
<MASX> 

LOGO!r • MUST BE o. 
LOOOFF 

• 0 ACC'.t'/USD./GROTJP EXIST, 
• l ACC'.t'/USD msr, NO GROtJP t 
• 2 KO ACC'.t', , 
• 3 ACC'.t'!XIS'?S, NO tlSD, 
• 4 ACC'.t'/USD. EXIST, HO.HOME GROtJP SPEC., 

<JMA1'!':1mlY> 'm. FtJLL JMATD'rRY. Ill ST.ACX. . 
tJSED TO GET Tm: GROUP AND USU NAMES. 

<CON'?lME> AND cCPUTIME> 
LOOON - IGNOP..ED, 
LOOO!T ·'?IMES USED FOR O'PD~ (IF MASlC • 0). 

Returns: (Conditio11 code unchanged) 
DillctOOON• 

o tull7 successtuJ. (all counts incremented) 
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. . 

l croup does not exist {o~ user ent%'7 logQn 
count incremeJited) 

2. user (but not group) does.not exist (no 
co-unts incremented) 

3 accou:nt exist, but not user (no accC\mta 
incremented) 

4 &ccou:nt/user exist, but no home group specified 

For loeott\ the, next intrinsic perlorms the toll.owing &c• 
tiona u dincted by· the caller's indie&tio: of lilhich ec• 
tries w.re to=d on &: los= (attempt} • 

'l'h•· tollowinr i:trwic 
1. P'inda the acco'UZ1t cr.t%'7, user ant%'?, amd i:roup 

Cl.1:%'7 
2. Decracr.ts 

a.. the user at%'7 logcm count 
b. the i.ccou:nt group index block pointer co'UZ1t 
c. the croup tile index block pointer cou:nt 

3. Updates· and checks the account and. group connect 
and CPtT times. 

This procedure i.s ca.lled by MORGO!. 

LOGICAL PROC!Dtm: DIUCLOGO!T (MASE, JM.AmmY, 
CONTIMt, CPC'?IME,.) ; 

VALUE MASlt, CONTIME, CP'tJTIME; 
~CZJt MA.Slt; 
ARRAY llMA:ttN'mY; 
:OOUBU: CO!."T.!Mt, CPTJ'nM!; 
OPTION :::::tm!NAL; 

MASlt is the . integer returned by DIUCLOOON. 
JMAmn'llY is a. s'ta.ck image ot the· pertincr.t ~ er.• 

. t%'7. 

CONTIME and CPO'nME are (it MASX=O) the comiect time 
aud CPtT time. 

Retur:s: 
It MASit c> O then O It MASE • 0 then 

I 

(15:1) Acc01mt connect time exceeded 
(14:1) Acco=t Cl'U. time exceeded 
(13:1) Group comiect time exceeded 
(12:1) Group CPtTtime excffded 

[Note that the time counts are alwa.7s incremented, 
a:&d th'e "time exceeded" indications are just war· 
Dings.] 
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4.7 IMP~ON 

The tollowing discussions concerns the actual im­
plementation ot the directo%7 routines. Overviews ot the 
basis algorithms used have alrea~ been given, and much of 
the actual details will therefore be self-evident trom the 
listings direct~. This discussion, then, serves as a. 
CUide to the listings, and the listings should be used in 
conjunction with the following descriptions. 

4.7.1 RAMING CONVEH'?IONS 

Being w:icallable intrinsics (i.e. prcced.ures}, the direc­
to%7 routines allocate no clobal storage. The)' do, how• 
••er, make use ot global storage available to them in the 
:Oim:CTORY DA!r.A SEGMENT (DDS), and the D!m:CTORY SPACE Ota.A 
SEGME:N'?. '?hese two data. segmcta are tirst ini tiali.:ed by 
thecon.tigura.tcr, and the intorma.tic:a. is subsequeut~ 
mainta:ined. by the directory routines. The information of 
these data segments is assumed to be consis"tent, and no 
special checks for prba.ge data is made (in the data. seg• 
manta and implicit~ in the· directory as a whole) • 

The tirstpages otthe listing coAta.in definitions ot en• 
t%7 a:d index content displaceaum:ts azid fields; some sys­
tem global ini'orma:tiou; definitiou ot the DDS a.nd 
Dim:C'l'ORY SPACE Ota.A SEGMENT (Dt:RSPACE) contents; flags 
and tla.g fields tor the directo%7 routines; a.nd mis­
cellaneous stac:ll: declarations. The descriptions that 
tollowwill present the naming conventions employed. 'l'he 
nut section will describe the meanings ot some of the 
variables. 

Word displacements into elements a.re denoted by prefixing 
the content identifier by & letter represeuting the ele­
ment type: A, G, F, ll', I (izidex), Element sizes are 
!QUA:rED to identifiers named "xSizt ... Field definitions 
a.re suttixed by" ••• !'", such as xPURGEFLAGF. The content 
displacements of index block prefixes are prefixed by 
'''PRE •• ·- , •• 

Each level of the directory is represented by a unique 
number that is used consistent~: 

0 Files. 
1 Groups. 
2 Accounts. 
3Users. 
4 Volume set detinitiOAS. 

Refer to the diagram given earlier in this Section ot the 
ODS and to Figure 4.J-<:: and 4.J-D tor definitions of the 
areas and variables described 'belov. The DDS contains t'llO 
p&~ ot "twin'• areas: AREA A/AP:£.A A OESCRIP'!'ION and AREA . 
B/AP:£.A B DESCR!PI'!ON. T.b.e tllO description areas contain 
the exact same kind of information, positioned in the same 
relative order. 'l'he displacements from the 'begi.n:c.ing of 
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th•, descripticm a.nu tor both veu an de:t'med by &COii'"' 
mcm· set ot !~. 'l'be umes were· c:b.cac to represent 
th•· ccmtcts. cornspoAdi:c woZ"d. . Ea.ch. descriptiozi U'9& 

is (:ot coiDcidct&J.l:y) ctinl.1' dir•C't~ addressable. 
~••• direc:t~-ac:ldressable nriabl•• are deti:ed tor •&ell 
U'9& m.terms ot these displa.cemcta • .mA A DSSCllIP'?IOll 
nriables an· preceded by .. DA ..... , azt.d. AUA B D!SCRIP'l'IOll 
nriables: an· precede by "l)B.. ... • 1'hc••· directoi'7 
routmes wbic!l ue·cezieftlized, to o"rate,cmeithc vea 
us• displacements relati'ff·· to BAS&, a. 'fti"i&bl• ••tup to 
po mt to th•· part met U"Q;:. ~ possible, ot· coune, 
th•· cU.rec:tJ.1'•adclressable nriabl•· is. used. :Iii• Ul.l&l.l:1· 
is: th• cu•· '*• Ula· tarp't is. m i:Mlex. (mut be· iA B) or 
u. ct:'7 lr:a.oe. to be ta. A. (at:'iea appe~ i: B ~ wl:&c 
split1:izlc 'blocks cm inse:-ticm)) •. Whc :ecess&Z"J", AREA A 
is represcted by o and AREA I ia represcted by l.. 

[Whc P,ssible, each contct 4isplaceaeai is deti:ed. by 
reference to the &n& di.splaC91DCL"h SO 'tb&t n.ria.bJ.a i:• 
scticz:us/deletions woul4 be easier.] 

Procedures ha.Te 'bec•:camed accoZ"dizlc· to a lo~··~·detmed 
co:vezitic:. nprdiAg their "i:tema.l:ess". Specitica.J.l.1', 
the most basic procedures· ve uaes "1) ••• "; th• ziext. 
higher l.a"lel procedures ve ziamed. '°l)Ilt ••• "; azid cml1' 
UAC•] la'ble· mtrmsic::s are. DUMtd "Dl!IC ••• ,.. 

I --

. '• \ 
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AD over?iew ot the basic data. structure used has already 
been given. '?he tol1owing description augments the 
listings and gives some of the implementation. details 
regarding the data structure. Only those variab.les which 
are not alreadsr self ·evident will be described. 

4.7.2.1 DIRECTORY BLOCXS 

'?he at:r1.1ctureot the directo?7 on the disc has been des­
cribed izl a previous subsection, where it was stated 
th&t the si.:e ot directo?7 b.locks is not constant. 
Otherwise, the standard block concept was used, izl which 
each b.lock sillpJ.7 is the pbysical unit ot transf'er and 
ccntains an integral. n'Wllber ot entries ( c. t. records) • 

· A miner exception to this is index bloc::k.s which contain 
a prefix. 

The prefix is ver-y iJn:portant. A diagram ot an index 
block prefix appears in Figure 4.2.2•A. It contains two 
words which describe the characteristics ot this index 
block, and allot its entr-y blocks [M!SCWD and EMISCWD]: 
level, element sue, and block si.ze. The high order bit 
of' these wrcls indicated whether this applies to an in­
dex block (1) or . an ent:%7 block (0). 'the onl.7 other 
piece ot information that is necessary to tu1l1' char­
acteri:e the block is the number of entries tha.t it con­
tains: tor index blocks , this is in the prefix, tor 
ent%'7 blocks this is in the ent%'7 block' s index. 

Note that the "MISC'WO" word and element count tully 
characterize a block. [Note also that not only ca.a. 
b.locks e.t different levels be ot ditterent sbe, but 
they ca:i be different even on the same level.] The onl.7 
restriction is that all ent%'7 bloc::k.s ot an index block 
be of the same size. 

Ad.di tiona.l intorma.ticn appearing in the index pntix is 
the pointer count {indicating the number ot accessors 
rel.7ing on e. pointer to the index block), a. count ot the 
total numC.r of entries , and the index po inter and name 
ot the "tather" ot this index block. It will be shown 
later that an index pointer and name are suftic:ient to 
.locate a.rq entl"1 in the directo%'7. · 

'?he indices immediatel.7 tollcv the index block prefix in 
the index block, and a.re diag:ra.mmed in Figure 4.2.2•A. 

4.7.2.2 DIRECTORY SPACE DATA SEGM!N'r 

'?he directoI7 space data segment (DIRSPACE) is show.a in 
Figure 4.J-B. The home address ot the directory that 
the data segment represents is maintained in the data 
segment itself. This address is maintained in the term 
ot a double 1lerd containing the logical device number 
and directol"1 base disk address ot the area's pa.rent 
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directo%7. '?he address is i:itia.lized. whenever the th• 
data is read i:to the data sepct. This ad.dress is then 
used as the target ad.dress whenever the cla.ta ·segment's 
content is cha:iied.. 'rhis mecha:ism allows for the ma.i:­
tena:ace ot space ma.ps ot a:Q.1' number ot directories. 

Directo%'7' space is monitored. usi:g the bitmap in 
OIRSPAct which lies betwec word. 4 a.ud. LASI'WO!O (in­
clusive~). P'IRSTWORD is & C)'cling pointer that poi:ta 
to the tirs't word to examine tor anil&bility. 'rhe ward 
pci:ter to by ~ mst be tollow.d by a 
vord of' zeros. The· bi tm.p shows allocation ot th•' 
entire: direc:to?T disc area: worcl (0). (0:1) represents· 
the tirs't sec'tor (0), vord(l).(1:1) represents sector 
17, etc. Because OIRSPACE is the tirst three sectors of' 
the·directo%7 disc area eel the 87Stem root index is 

. th• ti.rn alloca. tad ed lllWlt be 3 sectors, word ( 0) .-{ 0: 5) 
lllWlt be zero. . ' 

4.(.2.3 DDU:CTORY DATA SECME:NT (DOS) 

A diagram ot th• ODS is shown in Figure 4.3-c. Its 
be.sic purpose is to ser.,. as a butter ed. working area 
tor the directo%"1' lh.Zla.guaent routines. A 'breakdown into 
its ma.Jor areas ed. their use.has been described above. 
Follo~ is a more detailed, implementation-oriented 
descriptiozi. or the co:tcts ct this cla.ta segment. 

The tirst 128 vord.s are uaed in adclition to a mis• 
cellaneous wcrk area. as the a.re& in which stac:.k a:Ta}'S 

are moved, tor pass iZ1g to imd. trom integn.l directo%'7' 
routines. '?base arn.ys includ, m.mes md./or wbcle en-. 
tries. 

The next area._ the ·~c Global Area.", is set up =. 
•ver.1 call to a clirecto;-y unc:a.lla.l:lle intrinsic. It co:­
tai:s Wormation pertinent to the pa.rticul.ar call md 
usetul or necesSa.:'1' in:torma.tion that can be used by· in• 
terna.l rcutines or to correct~ complete the request. 
'rhis includes (D8•Dt) :tor a:ra7 mo•es, m aac:t copy ot 
the first 5 para.meters to the unca..l.la.'ble intrinsic (with 
Dm!:XP &d.just•d. to the tina.l target index) , sec:u:ri ty 
matrices that areinitiaJ.i:ed md updated as each ac• 
cotJJJ.t/rrcup is eucow:itered, a.ud the retur: ftlue :trom 
the initial GETSIR (DllSIR). 

A:I was described earlier, the DOS contai:s two butters, 
A a.ud is, - .a:d their cornspondi:I "description'• areas. 
The desaiption areas fUll.1' c:ha.rac:teri:e the contents ot 
the butters. '?he mea:inrs or the information contained 

!:s:!:~!hr::a.!21::.:•::;p;;;:s bo~hFi~:x 4 ·;;:~~ks 'rh:: 
entr,r blocks. Index blocks, however, make uae o'f au 
.. extended .. description area to contain in:tor=ation de• 
rived trom the index 'block prefix. 'When azi. e:t%'7' block 
is read into the DOS, the index block pretix "miscvd", 
EMISCWD, is used. to set the MISCWD in the appropriate 



description area tor the ent17 block. 

Following the two description 8.rea.s are the "static 
1lob&J. area" containing invariant global information a.nd 
the two buffers (separated bran "overrun area"). 
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4.7.3 SPAct MAHAGEMEN'? 

l)ll'lXXXB:n'MAP simpl.y updates th• disc copy ot th• director,y 
space bitmap, it it is "dirty", by writi:ig out th• cu:-rent 
DIRSPAC:Z bitmap onto th• d.irecto%'7 disc are&. This is 
done whenever th• bitmap is chaz:l.ged. due to an aJ.­
location./deall~cation.. 

DIJUxx !.t,OCA:I.'E is & u:tilitT proc9dure used 'by· director.?" 
allocation or deallocation llb.ich simpJ.7 changes PPSIZE 
pages Startin( a.t PN'l'1Ulf to sr.t.91'0. [i.e. cb.azlc•• th• bit• 
izl the. bit map correspoc.di:i.c to those paces to o (al· 
locate) or 1 {deallocate)]. It~ ii" it detects 
az:a. allocation. otaz:a. alloc:&ted pace, or&, deallocation ot 
a.deallocated page. It m&:'ks the data. ••pent "dirty" 
before returnms tho· th• caller. It is th• caller's res­
pozusi'bility to upda.te the bitmap OD disk, 1ilb.en a.p­
jropnate, by · ca.J..l.i:c Dl1Wll3ITMAP with a t=ction ot 
"wri"t•... • • 

DillALLOCA!l'E attempts to allocate PPSIZ! contia;uows pages, 
aid (it successful) returns the directo%'7 poi:iter ct the 
t'irstpage. The CC returns a.re: 

Cct, • Successtu.l allocatic:m. Poi:i'ter returned~ 
CC't • Can't tind PPSIZE ccntia;uoua pages. O retuned. 
CCC - PPSIZ! is too large tor the DDS as c:onticured. 

0 retuni.ed. 

The subroutine rnm searches betveen thewcrds or the bit­
map delimited b,- t.O'Wt.IX md tJPLIM incJ.Usi·H. It do.s this 
by examining: two wcrds a.t a. time, u.d there:ton, may ex­
amine OP!.IM+1 (th.is is wh7 LASTWORD must be followed by a. 
zero). In examinin(thebits, it keeps track ot th• num­
ber ot acceptable, (i. •· contiguous) paces in SIZ!, re­
••t'ting it wbcever it comes ac:ross a.:o. a.lloca:ted page 
(0). U it t'inds- PPSIZE co:ticuous pages, it upda.tes 
!"USUVA.U in DIP.SPACE (to point to the ward COD~~ 
th• nevl;r a.l.loca:t:ed pages, a.lloca:tes them, u.si::l.g 
Dn:tm.LOCA:I:E) , azid ntu:":l.S to the caller or DllALLOCA::t%. 

A return to the procedure bocb" implies & taill.lr9 to !ind 
the pages 'betvec (and indclud.i:g) t.OWLIM a:a.d tJPLIM. 

'l'h• procedure body of :OIEALLOCA:J:!: uses· FIND to examine. 
firs"t, the· bitmap toUovi.ng FDSTAVA.U, and, it that 
tails, the portioll 'betore!"IRS1'AVAII.. 

Dnm:.ALL.--;impl.y calls DDtXXXt.t.oc.m 'to set the ap• 
propriate bit• 'back to 1. 'l'h• PPSIZE pages st.artmc a.t 
PN'm must &lrea~ ba.ve 'beeD alloca'ted.. 

' 
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4.7.4 PRIMmVE UTILmES 

DIRWI'l'E writes out the blocks contained in WHICH [WHICH 
detines the butter area in question: O=A (entr,o block), 
l•B (index block)]. '?he target address for the wite is 
derived troll the combinition ot the appropriate area's 
(either A or B) director,o base and logical device number 
and dinctor,o base relative displacement address. Each ot 
the description areas keep track ot their respective 
block's "1ou:-ce" address. Because the block is witten 
out, the area CUL be considered "clec", and the dirty 
tlac is al.ways reset. Ir the block ia an index block, 
then information in the description area rela'ting to the 
pretix updates the pntix ill the ~!er area beton the 
block is written. 'l'he routine SYSABORTs :i1' ~ error is 
detected in the wite (the IOC!S en-or code can 'be tou.nd i: 
the X register) • 

DIDZ.AD will perlorm the tunc"tion ot returning to the 
caller the requested block (either Iz:idex or Entr,o, de­
pending on WHICH) in the appropriate I/O area ot the 
Oirectoey Data Segmnent. '?he combination ot the directoey 
base relative disk address, passed through the para.meter 
PN'l':R, a.ud the directo?7 base ad.dress a.ud logical dH'ice 
number, con-ta.ined in the Dynamic Global Area of the ODS, 
determine the so"U.rce address trom which the requested 
director,o block should be obtained. These ad.dresses are 
rtored in their respective description areas tor reference 
by subsequent l)IRPJ:AI)s and DIRWR!'l'ES. DIRRE.AO reads at 
lea.st one bloc.k's worth ot pages into WHICH, starting at 
PN'l':R in the directory disc area. It retiu"ns immediateljr 
ir the pertinent butter already' contains the requested 
'block. It the block is "dirt7", it calls OIRWRI'l'E to up­
date the disc. ['!'he long sequence ct code in comments was 
an attempt to achieve a Ter,o minor (it a.:i.7) perf'orma.uce 
increase by not issuing a disc read it'all the pages ot 
the desired block are imbedded ~ere in the ODS. ] 'l'he 
disc read is tor the maximWI number ot pages that the DDS 
ca: hold. .Agai:, if an I/O error is detected the routine 
SYSABOR'l's, with the IOC! error code in the X register. 
Once the appropriate block is read into DDS, the cor .. 
responding descriptiou a.:na. must be set up. For index 
blocks, this in!'crinatiou is obtained trom the index block 
prefix. Therefore: 

For i:dex blocks, EXCOUNT and UMISCWD are ignored. 

'?he chan.cteristics ot & particula.r ea.t:t7 block are 
defined by !tCOONT ot the entr,o block's ind.ex, and EMISCWD 
ot that index's index block prefix. Therefore: .. 

For ent%'1' blocks, EXCOUNT is the number of eutries i: 
the entr,o block (derived from the entry block's in­
dex) , and EEMISCWD is the word characteri:ing the 
entr,o block. as defined by EMISC'.m of the index block 
prefix. 
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So, from the la.at two parameters (e:tl'? blocks) or trom 
the index bloc:lt pnf'ix. the e:tin description a.na is 
il1itiali:ed. 

DI!N'EVIlmEX sets up description an& B to 'be a. null il1dex 
block with th• specified at1:ribu1:es. 

I!SIZ! is th• index block d:a. 
II..!:'V!L ia the leTel. 
EBSIZ! is the· ctry block ai:e·. 
BSIZ! is the' c"l:l"1' si:•. 

'l'he· caller must ensure that area Bis clear az:i.d C&:L accept 
the initiali:atiou; cd mwst also ha.T• mo•ed the tat.her 
name md index pointer into DBPNAME az:i.d OBPnmc::P. Qcce B 
is ini tia.li:ed, it is wri t"tan ou"t onto the area 
D~EX. has obtained uimc DIRAt.LOCA::J.'!:. Th• ntunis 
are·: . . 

ca: - okay. 
CCG • I!SIZ! or!!SIZ! is too large f'or ~as 

conti~ed.. 
CCL• can't LuocateIJ3SIZ! conti~us pages. 

DIRSCAN is the pnen.l routine that searches area A or 
area. B tor a CiTen element: 

Dn'RlNAM! (a. mimcmer) is the.DDS ad.dress. o! the 
element :a.me. 

'?n'!'WIC!. (l.3:2) is the t"8 of' reques't: 
0 Search tor exact eletzJeZlt match. 
l I!·D.O exact match, retu:ni. next element. 
2 I!no exact ma.c:th, retu:ni. preceding elamez:i.t. 

'?n'!'WIC!. (15:1) is the a.rea to search: 
0 A. 
1 B. 

{All combinations of' 'r?PE'WICX are ssrm'bclic::all:r 
def'ined, rlo'baJ.l:rJ. 

A DDS po inter is ntumed: 

CCG • Exact element ntu:ni.ed.. 
CC. - Next [preceding eleme.c.t retuned. 
CC!: • Bo exact or next [preceding] element tou:d. 

Po.inter to '"pseudo eleme:t, •• 'beyond last 
['baton !int] retuned. 

CUn-ent~ /a. ~~l•• linear search is made tor the element 
exactly matching, or the .. loves't'" element "greater" tba.z:l 
the ta:rpt, D'm!liAME. That will 'be the exact hit, er tb.e 
place when ' the ta.rget, logicall.T, talls. [SQme im• 
provement micht be obtained by simply c:haz:i.cing th• iJl­
plementatiou ot this rcu"tin~ to a. bina.:'7 search.] 
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4.7.5 MANAGEME:N'? PlUMITIVES 

4.7.5.1 INSERTION' 

DIRINSERT is the 'ba.sic routine that inserts an entry in­
to & gi·1en subtree. The subtree or directory page in"to 
which the entry is to be inserted is specified-by the 
para.meter, Im>EXPOINTER. When this procedure is called, 
the ent17 to be a.dded must be located. in the DDS at DB+O 
(with DB set to the DDS). OD retur: is successful. It 
tail.ure occurs, a CCG retlU'n ot o~ 1, 4, 5, 6 is give. 

ZillSERT is the subroutine which does the actual "insert 
md spread." ot a specitiedindex or ent17 block. It 
iiuts the entire ELEMDT into the location P.NTR (it it is 
:ion-%era) in area WHICH, movtncal.l. the elements .follow-

·ing PN'!'R one element width to make room tor the new one. 
It P.NTR is :era, ZDlSER1' will deteriid~e fNTR. Note that 
the caller ot ZINSER'? has ensured that the element will 
tit and tound the place tor it at Pll'1'R (when not zero). 
When PNT.R is zero, ZilfS!RT utilizes DIIiSCAN to !ind the 
point where EL!MENT should be inserted (by locking tor 
exact/neX't) • ZillSERT returns the pointer where ELEME:N'r 
w.as inserted (as supplied or de'tensined by ZI:NS!RT) • 

ZNE'WNTR!!LOCX is the subroutine which allocates a net.1 
entry block and c:reates the proper index pointer entry 
tor it. The name ot the tint entry ot the block (used 
tor the i:dex reference) is at JAME. INOEXPLACE (it non 
zero) is the pointer (in area B) where the new index 
should be placed. It INDEXPLACE is :ero, then the new 
place is determined in the routine. It successful, the 
routine returns the pointer tor the new entry. It some 
failure occurs, the routine returns direct~ to the 
caller or DIR!NSDTwith the proper error indication. 

~ is the subroutine w.bieh initializes the toll.owing 
variables in a.n'ticipa.tion ot a .. distribution". Ou Entry 
to this routine, Z'l' is the to'tal number or en-tries {in­
cluding the new oue) in-volved in the distribution: 

Z'XOTAL := Z'l' * entrysize 
ZBl and ZH2 are a division or ZT into halves. 

(it ZT is odd, ZH2 will 'be the greater one) 
ZHALF1 and ZRALF2 an the vord. equivalents of ZBl 
a.nd Zl!2. 

ZOIS'I'RIBlJTE is the rou-tine which divides an overflowing 
entry block in area.A to equal entry blocks using both 
area A and B. It then writes these new entry blocks out 
to th• directory on the disc. 
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Th• main procedure bocljr tel.lows tb.e algcri't.bm described. 
ea:-lier tor insertion. It tirst reads in the designa.ted 
index blcck, ma.kea & c:heck ~t there are !ewer tha.n. 6SX 
entries in the subtree, and tries to lccate the entj ~ 
using DllSCAN on the index block, looking tor an exact/ 
preceding hit. It there is no such block, it will cou-
1ider the tirst ez:itr,' block tor the insertion. It no 
ent%"3" block exist at aJ.l, it will c:"11&te a new =• us~ 
ZNE'WEN'T.RYBLOClt &Z1d insert th• :ev ct:ry into the new c­
t%"3" target block in tAe·Aormal tuhiou. 

Once an er.1:t:'7 'block has bee.a.. determined, a test ia ll&d.e 
to ••• it the· ct:ry· will fit into the Ct:"1' block. It 
11: will, the ea.t:'7 'blcck .is read in, th• c't%7 is to.­
••rt•d (using ZillSDT}, soae variables an updated to 
ret'lect the new e:a.t:y, 't:Ae nuae in the index is c:haziged. 
(to. case the new Ct%"3" is the tint otth•·bloc:k}, and 
the ct%"3" 'block ad index block are ft'ittc out. 

It' the ct:ry doem' t tit into the a:t:ry block, the: a 
diS'tribution vith a existi:l.g neighbor block, or distri• 
buticn with a nevl.T•a.J.loca.ted CtZT block must occur. It 
will be dinributed with a. nei1hbor it one exists az:i.d i:t 
th• total 11\mlber ot entries ot th•· two blocks (plus th• 
new ctZT) is less than the GOODP!:aa::NT ot the total 
11'Wllber ot ctri••· tut ca: be a.cco.modated. [It then 
is ozil.1' =• neighbor, it is chosen; it then are 2, th• 
one with the lover number of ctries is c:hosc.] NC'I'E: 
at tAis poi:Lt, 110 entZT blcck has been. read 7et, aJ.l 
calcula.'tiocs wen trcm the ct%'7 cou:ts ot th• indices. 

If' a clinribution ot two u:isti:l:lg 'blocks i.s a.ttempted, 
the lower ou• is read into area. A, and the hiper one ia 
read i:to the DDS the address izmediate~ tollovil:lg the 
last ctr:r· ot the lover block. t.l:l:Us results i: one, 
oven'lowi:g ez:ttr"3' block iz:r. A, into which the uev ent%"3" 
is to l»· inserted. Ana B •Y be deS'troyed ~ this op­
era:tiou (it' it im' t, it will be· ~ the tol.J.owi.ni dis­
tribt.rtiou) • At'ter kluri:g· scme area A description 
'll'U'i&bles sc that the ctin (011ertlowi.ng) block is con­
sidered, th• new eut:-7 is inserted with znrsER1'. · As­
Si:mling 110 duplicate ent:rjl' exists, the whole mess is now 
distributed. i:l.to ent17 blocks i:L both area. A and area. ! 
bl' Z'CISTRIB'O'l:t, whic:h ft'i tes out the two eritZT 'blocks; 
the indexes are corrected. acd the index block is wri tte: 
out. 

68 



When distribution with a nev block is required, the 
existing entl'7 block is read µito area A; space tor a 
new entl'7 block, and a new index, is established by 
~Y'BtOCX; the index is updated and the index block 
written out. A null entl'7 block representing the newly­
allocated one is set up in area B. The existing entry 
block is "overflowed" by a ZINSER'? of the new entry, but 
it is distributed bet'lleen the old and new block by 
ZDIS'l'RI!T1l'E (writing out both entl'7 blocks). The index 
block ha.a alrea.q been updated and written out. 



I)m'IJI) will locat• an C1::"'7 ot -a specified subtne. 
'?he subtree is npnscted by th• i:dex block pointer• 
IlWEXPOnrmt, and.th• ct%"7 name is expec.-ted to be tow:id 
i: DDS DB+O through DB+3. It not touad. 00 is re"t\:lnaed, 
o'therrise·, · 

(S•O) • Address ot mt%"1 [alW&1'S i: ana A.] • 
(S-1) •Address ot er.t.t%'7'•• ct:T block index 

[always ill. are&. BJ. 

'?h•- alioritl:m· ccsista: simpl:p' ot' nadillc the· iztdex 
bl.ockud l.ocati=c th• cctaizli:Ac at%7 'block (I)J:RSCAJr 
exact/precedillr) : nadiz1.g' the- •tl'7 'block and locati:c: 
the ctZT• 

i.. r. 5.3 . mr..rmra· 

I)IlUt!MOW simp~ nmo•es. EI.EMElr?. trom an 4WBlCl!>. It. 
sets I)Jl)IM'Y. decrements m:xcomr.r, a.nd adj~t :cxosz:o. 
It naoves th•·•lmaat by pertoni:c a mcve ot the tol• 
lowi:g entries· ever the: target. It this isa.n •t:"'7 
'block that is thenb7' depleted, its space is deal• 
located. (R•ea'ber that While· ct%7 'blocks are deal· 
located whc empty, i:dex 'blocks nmai: u 10111 u their 
pa.rct exists.} 
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4.7.6 UNCALLABLE INTRINSICS 

'nl.e routines described above are general procedures that 
operate on the dat:l. s'tructure of"the directory, ignoring 
the contents of the entries that they manipulate. In 
fact, they are generally ignorant even of thehier­
archial structure, and operate only on one level of a 
subtree. 'l"he follolling procedures effect the extensions 
necessary for the hierarc.hial structure and other con• 
tent-dependent considerations {i.e. permanent file space 
and security) • Obvious~, these routines make use ot 
_the "one-level" procedures described above. 

Oenerall:r, the implementatiens of the actual uncallable 
intrinsics follow directly from the descriptio1'13 already 
given. There.f'ore, onl.1 comments and unusual operations 

· will be described tor the unca.llable intrinsics. 

4.7.6.1 TWO tl'?ILI!'! PRCCEDTJRES 

OIRSTARTOFr is used by a.l:lost every unca.llable in­
trinsic. A great part ot the parameter specification of 
the different uncalla.ble intri:l.Sics is identical (T?'P!, 
tI.'lKAGE' INDEXP, A.'lAME, GUN.AME, FNAME, ••• ) • This is 
because these parameters esenta.ill:r serve to define one 
target~ 'lofhic.h is to be inserted, tound or removed. 'nlus 
the satup for the operation is the same for the di!· 
ferent intrinsics, with deviations occuring once the 
target is established. The specification of this target 
can be non-trivial (admitting to UJ.7 "starting point" 
and any· target level). 'nle essential purpose of 
OIRSTARTOFr, then, is to thread through the directory 
hierar~, per:f'oli'lling some useful f'l.m.ctions as it goes, . 
and 'lofinding up ~ith the final target defined by one name 
and one i:ldex defining the subtree. 

DIRST.ARrOFF a.na..l.;sr:es the specii"ication part (first 5 
pa..-ameters} tor directory uncalla.ble intrinsics, and 
per:f'or:ns any di:"!ctory accesses necessary to leave: 

XI.IlrKACE' INDEXP (double) 
XMVTABX - I!<>O then the directory base is obtained 

trom the associated Mounted Volume Table 
entry. 

•. 

Ir x:i'JTABX = O then the directory base is 
th.at ot the system directory and is con­
structed from the coc.tents of the system 
global cell %130-%131. 
The determined directory base add-::-ess is 
used to initialize the DDS variable (dou­
ble) DIRB.ASZ. 

XINDEXP points to the index block :pointer of the 
target .entry, and OB+O thru DB+3 to the 
target name. 
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In a.dditioz:a., the folloving DDS variables are ill.it• 
i"1i:ad: 

ADJ'tl'S'? to th• suck (DB-OL) £for 110Tes]; 
XT!l'E. to the TYPE parameter: · · 
IAN.AME, IGDNAME and XF?IAME to the corresponding 

stack addresses; 
XASZC &Ad XCSEC: to the secutir1 matrices· ot' the 

a.ccow:i.t/goup u (it) enc.o\U:ltai-ed: -1, ·lD 
i:dicate AOt a.ccouz:itered;. and 

~··to the- i:iti&l Ci!:lSDl (Dil'tSill}, 
pertomed 

. . 
Input pan.meters: 

PARR is stack address ot i.Zltri:sic's paruaaten: 
NOMSEC'!S, u· speci.tied, i• adcled.to &CCO\U:lt imd 

grcup tilespa.cecou:o.ts .. 
RECIP azzd PA!l!S, U'" specitied, causes ea.ch ent?"T 

a~tua.111' cmcountere<l, to be visited 0,.. 
REC:IP (passing iD. P.Al!MS), like omc:scAN; a:.id 
it onlT PABMS specitied, then S access to 
sroup is veritied. 

This procedure retur:s OD, i1' successtui. or a double: 
vcrd i~antic:al to· th• c:c:a n't'W:":a tor 'the wica.lla.l:ll• 
iD.trmsics described earlier. 

Implemeuta.tion tollovs directl7 from the descriptioz:a. 
ciTen &bo••· Basical.J.7, it consists ot an i:it• 
ia.liza.ticn portion, followed "b7 a switch· tra.111terrlz1g 
control. to the code :ecessa:-y to hucile the "start" 
level ot TtPE. (13:3). ~a.ch level. automa.tic.l.11 drops to 
the lover level, witil. the "end"· leffl is hit. A't Keh 
level, the tollovingprocessing is perfonted: 

1. Ac:tua.ll:y ti:d the rele.....:t ent??, 
2. CJ:ieclc for sa•e·access, 
3. Bump. th•· fUaspa.ce CCN:lt, 
4. Visit the ct?",-, 
5. Az:id set IDmC:P to the :a.ext "subtrff". 

DIRRE:SZ'l' is used by routines wbu the1' determine tha.t 
the tilespa.ce col.mt& ot 'the [group (az:i.ci acco\U:lt]} ot the 
curl"ent access need to be adjusted,·'by NtJMSEC'I'.S. Using 
.DBPnmc::P ud. D!NAME, it tn.ces baclr:warcl, w:itil the root 
is raa.checi. 

I -
.. 

. ' 
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4. 7. 6. 2 INSERTDlCi 

DIRECINSERT performs 
blocks are allocated 
files (groups) - does 
error is detected, 
deallocated. 

a DI~ARTOFF and once index 
for groups· and users (a~counts) or 
a. DIRINSERT of the entry. If 8.ll7 
any index blocks allocated must be 

calls DIRSTARTOFF (~ith the options ot 
incrementing filespa.ce counts and checking save access) 
and then performs a simple DIRINSERT ot the directory 
tile pointer ent17, u supplied by the caller. 

4.7.6.3 FINtlillG 

OIEECFIND performs a simple Dil1FI:ND, after the target is 
·positioned by a standard ca:ll to DIRST.AR'l'OFF. 

DIREC'l'FINtlFILE performs the sa.me actions that DIRECf!ND 
does, except that the tile pointer and tile security 
(possib~) are returned (ins'tead of the entire entry). 
Both group and account, Just group, or no file secur­
ities a.re returned depending on ••startlevel" u des­
cribed in the previous definition. 

4.T.6.4 PURGING 

A3 described earlier, the algorithm tor purging consists 
ot scanning the target subtree in endorder, deleting a. 
node only if the follo~ing conventions: each. returns a 
double representing the total number of tile sectors 
removed (as returned by F'DELETE), ~ith CAR.~Y set it the 
entire entry/subtree bu been removed. The purge pro­
cedures a.re divided into: a procedure wich removes a 
subtree, five procedures designed to remove entries, and 
the a.c'tUal uncallable intrinsic procedure. Asmigh.t be 
expected, the routines tor the "higher" levels make use 
of the "lo~r" level routines, possibly causing several 
layers of recursion: the uncallable intrinsic calls an 
entry purge procedure, which may call the purge subtree 
procedure, which in turn will call an entry purge pro­
cedure, wic!l may agaill call the purge subtree pro­
cedure, and so on. 

DIRPtJRCiESCAN is the "purge subtree" procedure. The in­
dex block for the target subtree is located in area B on 
ent17, and the procedure is passed the appropriate en­
try purge" procedure in FORGER. lt simply scans B's 
index block, reading in each entry block a.rid attempting 
to purge each entry using FORGER. If an entry block 
becomes depleted, the index is removed (the ent17 block 
bu bee!l deallocated by DIRR!MOVE called from PURGER. 
Otheniise DIRPURC:ESCAN.updates the directory by writing 
out each non-empty entry block. Before retu.rning, area 
A is restored to wat it.had on . entey. The (p<>ssib~ 
empty) index block is le!t in area B. 
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'l'he follovi::.g five ent17 purge routines have the fol­
lolli.::1g in ecmmcu: they require the ent17 to be purged 
to be in area A and pointed to by N'rRY, and if area 8 
must be destroyed by the purge operatiou tor the entl?, 
it must be restored by the "entl? purge" routine before 
exiti::.g. [The double result and CARRY conventions a.re 
s1!ill obeyed.] Ea.ch ent?7 is re.moved by DIREEMOVE 
('Which 'llill set DAOIRT? of deallocate the e.nt%7 block 
wen depleted), or it it cannot be removed because it i.s 
in us&, DADIRT? is set if the ent:"T is a.t all cha:ce<l 
[e.i;. set-ting a. (current~ unused} "purre'' tla.g]. 

Dt'JELvst> si,mpley purges the volume set de!'mitioc. entl?. 

DOELFIIZ determmes th• disc LDN from the VTA:a a.nd c:a.ll.s 
FOEIZl'Z. 

DOEttJSD purges the user ent?j" .. 

DDEGROOP saves. the pointer for !, mvokes DIRP'tma!:SCAN 
on the group entry's group tile index block, a..nd removes 
the entry or !'lags it .depending ou the result from 
OilU"tmatsCAN. 

DDEI.ACC'l' saves B's CON'?:Dl'l:S, invokes DIRPURC!SC/Jf tor 
accou:i.t user U\dex, invokes DIRPORGtSCAll for the a.ccow:lt 
group index, and either removes the &cc:ou:c:t entl? or 
flags it depending ou bOth returns from DIR.PtJRaESCAN. 

DDU:PORC! and DIBCPtmG:tFILE di.tter only slightl:y &tld 
are· implemented·by the same procedure. DIRECPtmGE per• 
toms a. sta::tda..""'<i DIP.STAR?OFF for positioning, vherea.s 
DIP..ECPORCEFILE performs a.DIRS'?ARl'OFF t.rith adjustment. 
In beth cases, the ent?"1 is located &tld removed: 'by 
ca.ll.i:g the &JlPropriate "ent?7 purge" routine tor 
groups, users md accounts, or 'by simpl:y DIRREMOVEint 
tile entries (!DELt'l't is mvoked only td:len purging 
group~ a:d. a.cccnmt.s). It is a.ssumed that the tile is 
FOPE:Ned when purge is required and the ca.ller is res• 
ponsible tor dea.ll.ocating the !iles's disc space a.tter 
retu:n:i from Dim:CPURGE (tIU:]. I.f' the entry is tull:y 
purged, the index is updated., or re.moved., a:d the U\dex 
block is writte:a. out. If the e.ut?7 llllS not tull3' re• 
moved, an indication is retu:n:ied to the caller, and il 
it 'llaS a DIPJ:CP'ORW'I!.E .. the tiles:pa.ce cow::i.t.s a.re re• 
turned to .the values they were before o~rr ad• 
justed them. 'l'he a.ccount's tiles-pace count is adjusted 
tor the files removed 'by aDIPJ:CPURGE or a group. 

I 

.. , 
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4.7.6.5 SCANNINC 

nr order tor DllU:CSCAN to traverse the specified subtree 
in "pi-eorder" as described in the preceding detinition, 
it makes use ot tllo procedures; one that scans a. sub­
tree, and one that actua~ performs the visit. 

DIRSCAN'I'REE traverses the tree specitied by INDEX to the 
level, LEAFLML, in preorder. For ea.ch entry en­
countered in the traversal., DIRSCANTR!E invokes 
DDWOEHTRY (with RECIP, P.Al!MS and GE'l'SIRR!SUI.~), which 
is to perform the actual visit. 

DIRSCANTUE pertorms a. normal scan by readillg in the 
appropriate index block, reading in each entry block, 
and .. hitting" each entry. !ut be¢ause RECIP can release 

· th• directory, the DDS a.nci the directory may ha.ve­
cha.nged. .for example, perhaps the directory vas re­
leased by RECIP and some entry ¢lose to the current 
point ot traversal is removed. In other words, nothing 
about the directory·ca.n be guaranteed. For this reason, 
OIRSCANTUE uses the pointer reference count mec:hanism 
to ensure that at· leut the current index block vill 
remain, azid tinds the .. next .. entr;r by saving the "nex-e•• 
name (in the stack) and performing the !ind using onl.7 
the index block point•r (lmovn to be existent) azid t. 
"candidate'' tor the· next name (wic.h may or may not 
exist). Like DIRDOE?mY, DIRSCA.i.'i'l'REE adjusts PARMS so 
that it al'llla.ys . contains the correc't Q·rela.tive dis• 
pla.cemecit for RE:CIP. The index is always restored after 
returning: f'rom DilWOENTRY,. a.nd betore leaving 
D!RSCANTRE! the pointer reference count is decremented. 
Note that the use ot DIRSCAN'l'R!:E a.nd OIROOENTRY in this 
~Y resuJ.ts in a recursion similar to that effected by 
the purge routines, but purging is a. traversal in eu­
dorder. 

DI!OOEN'!RY is responsible tor pertorming a proper visit 
ot the entry using RE:CIP. ta.try ELEMENT ot level, 
~' is visited by passing PARMS (adjusted) to 
RECIP, as descriC.d earlier. OIP.OOENTRY saves in­
formation it (or subsequent routines) need, performs the 
call. (possibly re-locks the directory SIR), and restores 
some information: a.nd either invokes OIRSCANTREE for 
ELEMENT' s subtree or simply retu..~s. depending on 
wether t!AFL.EVtt. ha.s 1et C..n reached or not. 'r.b.e 
reason OilmOE:lr!RY is separate trom DIRSCAN'l'R!l: is that 
either of them may be called from DIRECSCAN. 

DrnECSCAN calls DIRST.AR?OFF in a. standard tashion. or 
. requesting visits, depending on ••hittlag", TYPE. (5:1). 

WhenDI:RSTARTOFF visits entries, it is depending on DOS 
a.ddr•sses to continue its operation. It does not per­
torm the save/restore ·that the normal scan procedures 
do, and that is t.dl:7. RECIP is restricted in the actions· 
it can perform wen operating on entries visited by 
DIRSTARTOFr. DIRECSCAN then calls DIRSCANTREE or 

75 

. :" . 



D~Y depening on whether a. '1pure'1 subtree is bei:i.g 
requested or an ent17 (and its subtrees } • ••@.. is & 

specification !'or a. subtree, as opposed to a.n explicit 
ent17 s-peci:f.'ication (see theDIRECSCAN cha.rt accompany• 
ing the unca.ll&ble intrinsic detinitionl. It returning 
trom either routine ~itb. a.n u:recorded change in the 
DOS, the relevant block is writ'ten out. 
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4.8 .MISCELLANEOUS 

4.8.1 

DIRECADJ'US'l' perloms the requested adjustment or the 
tilespa.ce co\Ults by· simply calling DIRST.ARTOFF vith the 
"adjust option". Note that the speci.fication request to 
DIRST.ARTOFF it tor "all tiles", so that no access is 
attempted tor a tile. 

DIRECLOGON/LOGOFP\ performs the actions detined earlier. 
Because it does not require any positioning, OIRSTAR1'0FF 
is not invoked, andDIRECt.OOON/LOOOFF does any necessary 
ini tiali:ing: actions itselt. 

IMPROVEMEN'l.'S. and txmJSIOBS 

·Retaining the basic directory structure and algorithms 
just descriO.d., it ina,y be profitable to incorporate some· 
ot the tollo,'foting extensions. In most cases (with the 
possible exception ot the binary search), the per• 
tormacce increase or additioZ1&l capability must be con• 
sidend a .. trill" at the time of this \ll"iting: either 
the performance increue is . marginal (it existent) • or 
the case occurs too intrequentl:y tojustit7 alteratiou 
at this time. ,· 

1. Prcpa.ga.te an I/O el'rOr detected in 
DWRI'l'EBI'l'MAP, DIRW'RITE or DIP.READ back to the 
caller. 

2. Change· DIESCAB so that it uses a more etticient 
search than a linear one (e.g. binary). 

J. For insertion, 11'· two existent blocks fail the 
"GOOOP!Ra:NT" test 'bu't there .is reom ·tor one 
moreentl7 and no new entry block c:a.zi be 
allocated, insert and distribute with existent 
blocks. . 

4. For insertion, it target entry would be the 
last. one ot a f'Ull 'block, try to insert in the 
uext block. 

5. For insertion, develop some scheme· ot 
dis-tributing the entire subtree betore tailing 
because ot no room. 

6. Change high level reutine. so that an index 
block is not allocated. until it is needed. 

T. Return actual cause ot the in·use ta.ilure from 
OIRECPtJRGE. 

8. Change DIRST.Alr.rOPT so that the special ent?7 
vi.sits due"to "hitflag", do notrestrict RECIP 
actions. 
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P A C K A R D 

CafPtJ'l.'!:R SYSlEMS • 19447 Pru.u.eridge Avenue, Box 17000, Cupertino, CA 95014 

From: Su Yuakoshi 

To: DISTRIBUTION 

Date: September 28, 1981 • · 

Subject: Design Specification tor 
Director,y Expansion 

The investigation review meeting tor the MPEDirector,y Exp~sion pro­
ject was held in the Alviso Room on September 22., 1981. A dratt copy 
ot the design specification tor this project (attached) was reviewed. 
An external 1pecitication i1 also attached. 

Issues or compatibility, performance, and. tuture utility requirements 
were discussed. These issues are addressed in the· design spec:itica.­
tions. · 

The scheduled date tor completion ot this project is U/30/81. As a 
result, unless the HIT tor the HP7935 (!FD) slips beyond its target 
HR date, the direc:tor,y expansion (phase I) will not be available un· 
til after the HP7935 has beenrel~ased. 

-hp-
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b7: SaaYamakoshi 

date: Sept. 24. 1981 

EXTERHAL SPECIFICATION 

tor 

DIRECTORY EXPANSION 
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EXT!RNAL SPECIFICIATION FOR DIRECTORY EXPANSION 

The external chances to MPE with the directory expansion only occur to 
the disc allocation me11ages in SYSDUMP, VkNIT, and INITIAL. In each 
or these programs, the dialogue will change from a 6000 sector maximum 
tor the directory to a 65,000 sector limit. 

SYSDUMP: Changing the current directory disc allocation the aes­
aage will now ap~ar as, 

DIRECTORY USED • <YYYY>,MIN • <ZZZZ>,MAX • <XXXX> 

vhere <XX:X:X> cannot exceed 65,000. 

VIHIT: During the initialization or a private volume disc pack,. 

EliTER DIRECTORY SIZE (SECTORS - 384 TO 65,000)? 

INITIAL: Any errors messages will now reflect a 65,000 sector 
limit tor the directory. 
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by: Su Yamakoshi 

date: Sept. 21, 1981 

EXTERNAL SPECIFICIATION FOR DIRECTORY EXPANSION 

DESIGN SPECIFICATION 

tor 

DIRECTORY EXPANSION 
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DESIGN SPECIFICATION FOR DIRECTORY EXPANSION 

DESIGN SPECIFICATIONS 

1. PRODUCT IDENTIFICATION 

l.1 PROJECT MAME: DIRECTORY EXPANSION 

1.2 DESCRIPl'ION: Increase the maximum si:e or an allowable MPE 
direeto17 trom (current) 6000 sectors to 65,000 •ectors ot 
disc space. 

1.3 PROJECT PERSONNEL: 
1.3.1 Project Engineer: 
1.3.2 Project Manager: 
1.3.3 Product Manager: 

Sam Yamakoshi 
Bill Dalton 
John Chisholm 

2. GDfER.AL DESIGN OVERVIEW 

2.1 DESIGN APPROACH: This vill be a multi-phase implementation. 
2.1.1 The tirst phasellill be a pure expe.nsion ct th• she 

or the directory trom a current maximum ot 6000 sec­
tors up to a limit of 65,000 [one "10rd}. Without 
any other changes, this would at least allov systems 
to reach the maximum at each node ot the directory 
accounting structure. 

2.1.2 The second phase will be a MIT update which will 
include a moditied set or directory routines which 
incorporates a "link list" tor the directory index 
nodes. The current maximum number ot accounts, 
groups. and so on are set by the tixed si:.e ot an 
index block entry. It the index blocks are extend­
ible, a system would have u.nlimitec! (other than the 
actual size) number ot accounts, groups, etc. 

2.1.3 The last phase of the directory expansion would be 
to expe.nd the 65,000 sector limit to a double word 
ent17. 
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DESIGN SPECIFICATION FOR· DIRECTORY_ EXPANSION 

2.2 MAJOR MODULES: 
2.2.l DIRC (53): Modification~ to the directory routines 

to handle larger bitmaps and to include the "link 
lists" in the Harch algorithms. 

2.2.2 INITIAL (00): For RELOADs vith any ot the-directory 
aoditication operations, the directory routines in 
INITIAL need to be changed. 

2. 2. 3 SYSDUMP ( 01] : Thia module- vill require changes to 
handle the increased or decreased directories. 

2.2.4 SADUTIL: Include the "link list" directory search 

2.2.5 

routines. 

LlS'l'DIR2: Changes tor LIS'l'DIR2 1dll also be needed 
tor displaying the contents ot an MPE directory. 
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DESIGN SPECIFICATION FOR DIRECTORY EXPANSION 

2. 3 MAJOR DATA STRUCTURES: 
2.3.1 DISC LAYOU'l': The relative position ot the directory 

on disc will be the same· (following the Free Space 
Table). 'l'he·bitmap may, hoYever, be trom 3 to 33 
sectors to handle directories ot trom 6000 to a 11a.x­
blwl ot 65, 000 sectors. This would cause the 1t~rt 
ot the directory data portion to be a variable (but 
calculable) distance trom DIRBASE (the pointer to 
th• beciJminc). 

l------------------1 DISC SECTOR 0 I DISC LABEL I. 
1------------------1 - .. 

. l 
l·-----------------1 nm: I 

SPACE . I 
TABLE I 

DIR!ASE •••• ,. l••••••••••••••••••l 
---1 LAmJoRD I 
l 1----------------~-1 I · I FIRSTAVAIL I··-

(vord addr) I 1--------------·---I I 
I I I I (vord addr) 
I I <··-
J I BI'?MAP I 
__ .,. (Directory I 

DUBAS!. + 
size BITMAP·,. 

(in· sectors) 

I Sectors Used) I 
I I 
I I 
l•••=·=--••••••••••I 
I I 
I I - -
I 
I 

DIUCTORY 

l•···············=·t 

Figure 2.3.1 
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DESIGN SPECIFICAl'ION FOR DIRECTORY EXPANSION 

2.J.2 DIRECTORY SPACE DATA SEGMENT: The system directory 
bitaap I/O butter [DST 1'25}. 

1----------------1 I DSLD!V I 
1----------
I OS BASE 

1~---------------1 0.tines the last word to 
IDI LAST'WORD 1--1 be examined. [ 'D' is 

1----------------1 I dirty bit flag] 
1--1 FIRSTAVAIL I Defines the tirst word 
I l-·--------------1 I to be examined. 
I I I 
I I I 
I I I The bitmap defines the 
I I I available/used sectors 
I I I in the directory. Bit 0 
I I I corresponds to DIR.BAS£, 
I I I word 0 bit 1 to DIR.BASE+ 
1->I BITMAP I 1, and so on. 

I I 
I I 
I l=available I 
I I 
I O•allocated I 
I I I 
I I<· I 
1----------------1 

Figure 2.J.2 

DIRSPSIZE (data segment size) is defined as 
= SYSACCTINDEX *128 

where SYSACCTINDEX is 3. 

The change required here would be to words 0 and 1 
or the data segment butter. The logical device and 
directory base aector address are needed because 
both the aystem and private volumes utilize this 
segment tor all directory operations. The direc­
tory address vill nov retlect which "page" ot up 
to 33 sectors is the one being examined for space. 
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DESIGN SPECIFICATION FOR DIRECTORY EXPANSION 

2.3.3 DIRECTORY DATA SEGMENT: The system directory I/O 
butter area tor directory index and entry blocks 
[DST ~24). 

·----------------1 I Vork Area I 
I 
I 1----------·------
I Dynamic 
I Global Area 

1----------------I Area A (Entry) 
I J)eacrip-tion , _______________ _ 

I Area B (Index) 
I t>eacription 

t---------·------1 I Static I 
I C:loba.lArea I 
1-----~-·--·-----1 Area A I 

Entry Block I 
I/O Area I -----------------1 

overrun Area I 
tor entt7 I 

insertions I 
------------~---1 Area B I 

I11dex Block I 
I I/O Area I. 
1--·-------------1 

Figure 2.3.3 

There vill. likel.7 be changes made to th• d1%lamic 
global (and static) cells to implement th• new 
search alrorithlas. 
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DESICX SPECIFICATION FOR DIRECTORY EXPANSION 

2.3.4 IliDEX BLOCK ENTRIES: There is at each node ot the 
directo1'7, index entries which contain the tirst 
entry name vi thin an ent1'7 block and a pointer to 
that block. This hierarchical key structure shor­
tens the Harch tor a target ent1'7 to only the 
block that should contain th• entry. 

2.3.4.1 CUMEll'? INDEX BLOCK SIZES: Listed below 
are th•, index· blocks. the nwaber ot. 6 word 
entries per block. the number ot· ••ctora: 
and words used per' block, and then the 
Auaber ot unused words ( ot th• entire 
index block) which will be used tor "link 
lilt'" chaining ot indices. 

1Ad•x TJ'pe· Blk fvds/lsect #unused ----,.·-·--·- ------------ --·----
System Account 62. 372/ 3. 12 
Account User 19 114/ 1 14 
Account Group 19 114/ 1 14 
Group File 41 246/ 2 10 
Group vsn 19 114/ 1 14 

. 2. 3. 4. 2 "LINK LIST" FIILD: The, last .ten words ot 
each index block will be used to chain: 
links tol"Ward and b&clcvard. 

111111 
0123456789012345 

1-1-1-1- I- I· I - I· I· l-1-1-1·1- t -l- t 
I . I o 
I I · 
I !fuse ot tirst ent1'7 I 1 
I in next block I 
I .I 2 
I I 
I I 3 , _,.. _______ . ________________________ , 
I Pointer b&ck to tather I 4 
I Index block I 
I (it applicable) I 5 . 1----------------····-·-----------1 
I Pointer back to previous I 6 
I block in c:bain I 
I [it applicable] I 1 

l·~-----·-·-·---·---------------1 l Pointel" to next index block I 8 
I [Words 8 and 9 are equal it I 
I no continuation chain) I 9 
1-------------------------------1 
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DESIGN SPECIFICATION FOR DIRECTORY EXPANSION 

2.4 PERFORMMAHCI CONSIDERATION: 

2.4.1 DIRECTORY RETRIEVAL RESPONSE TIME: Directory 
••arch and retrieval operations under the new 
expanded directory •cheme will perform the &arDe 
&a· current releases. ·Performance will become 
decraded when "chaining" or indices ia required. 
9.t'his becomes nec•s•ary wben the prescribed: aaxi­
llWI is, reached: 

Accounts per system 
U•ers per account 
Croups per account 
Files.per group 
VSD per croup 

Avail. of· ABS 
··--· 

632 of 8o6 
200 of 247 
96 of 114 

1385 · ot 1722 
32 of 57 

So11e means to "re-str.ucture" the directory vhen 
the nuaber ot chains becomes relativel;J "lo11g" 
must be provided. as this will causeexceaaive 
"seeks"on the disc. Re•atructuringwould con­
sist of buildin& the index block aa coatiguous 
sectors on diac. 

2.4.2 CatPATIBILITr WI'l'J! CtlRREHT RELEASES: 
2.4.2.1 INSTALLING A HE\l.S?Sl'EM OH Alf EXISTING 

DISC: 9.t'his will not be a problem. as 
the new "chained .. indices cu bead~ed. 
to an existing stl"Ucture •. lo RELOAD is 
. required tor installing the new cUrec- . 
tory routines. 

2.4.2.2 ·.INSTALLING AN EARLIER RELEASE OF MP! ON 
A DISC WITJl A NEW DIRECTORY: '?his aay 
occur with the "Mounting" of aPriYate 
Volume disc on an earlier qstea, or 
with the "backward" upd&teot a system 
disc. leither one ot th••• will des­
troy the new directory (necessitating 
a RJ;LOAD). For directories more than 
6000 1ector1, the bitmap will exiend 
into the area when STSACCTINDEX DOr­
aall.7' exist• ( thia, is·· required· oa ear· 
lier systems to becin th• H&Z"Ch) • 

It'a .. chain" link has been created in a 
directo?T (of 6000 sectors or less). w 
need to prevent an earlier rel•••• ot 
INITIALtrom bringing up the 171tea be­
cause, of the possibility ot a "RECOVER 
'toss DISC~ SPACE". 9.t'his would remove 
all tiles- vhich exist in an extended 
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DESIGN SPECIFICATION FOR DIRECTORY EXPANSION 

link in the directory. I am investiga­
ting a couple or possibilities in this 
area. 
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~--------------- HEWLETT' PACKAR.D --..... 

TITLE: 

HP 3000 SERIES I I/I II 
OPERAT,I;~G SYSTEM SPECIAL I ST 

TRAINING COURSE 
STUDEUT STUDY GUIDE 

FIL.E SYSTEM 

OBJECTIVE: AT THE CO.MPLETION OF THIS MODULE THE STUDENT 

SHOULD BE ABLE TO: 

D ANALYZE A PBCX OF A USER PROCESS IN A 

SYSTEM DUMP TO DETERMINE: 
A) WHAT FILES ARE BEING USED BY THE PROCESS, 
B) THE CURRENT STATE OF THOSE FILES, 

2) BE ABLE TO ANALYZE A SYSTEM FAIL.URE DUMP 
·. SHO~LNG A FAILURE FOUND BY THE FILE SYSTEM 

AND DETERMINE A WORKAROUND. 

TIME: THREE DAYS 

REFERENCES: STUDENT HANDOUTS 
MPE INTRINSICS MANUAL 
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.--------llml'!"' _____ ...... ____ . HEWLETT SPACKAJ!D ---

INTRODUCTION: 

EVERY FU.E (EXCEPT $NULL) INVOLVES A PHYS I CAL DEVI CE. THE 
FlL! SYSTEM IS A MODULE OF CODE THAT PRIMARILY INTERFACES 
BETWEEN THE USER ANO THE l/Q SYST~M SO THAT THE.USER/PROGRAMMER 
DOES NOT HAVE·To PUT lN EXTENSIVE WORK ACCORDING TO WHAT TYPE 
OF PHYSICAL DEVICE THE FILE WILL RESIDE, THIS INCLUDES THE 
PROGRAMMER BECAUSE HE/SHE DOES NOT HAVE TO PAY MUCH ATTENTION 
ra WHAT DEVICE TYPE WILL. BE. USED. WHEN HE WRITES' THE PROGRAM AND 
THE USER .S.ECAUSE HE/SHE CAN CHANGE WHAT TYPE OF DEVICE IS USED 
WITHOUT HAVING. THE PROGRAMMER CHANGE THE PROGRAM. 

THIS MODULE. IS INTENDED ro· FAMil.I.ARIZE. THE STUDENT WITH HOW 
THE FILE SYSTEM INTERNALLY HANDLES THE TABLES IT NEEDS TO .. 
ACCOMPLISH THE WORK OF PASSING DATA AND CONTROL. INFORMATION 
BETWEEN THE USER AND THE l/0 SYSTEM. 
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------------ HF:WLE'TTS PACKARD ----..... 

THE 
FI L E. 

SY 5 TE M 
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. 
THE FILE SYSTEM HELPS FULFILL THE PRIMARY fUHCTION Of AN OPERATING SYSTEr1 

JllE PRIMl\RY fUHCTIOlf OF AH OPERATING SYSTD1 LS TO STAND R£Hl££1f f\ USER /UID HIS DATA 
....,._,.,.. 0 



• WHAT IS THE DIVISION POINT BETWEEN THE USER., THE FILE 
SYSTEM AND THE 1/0 SYSTEM? 

• BETWEEi'l THE USER AHD THE FILE SYSTEM IT IS THE FILE 
SYSTEM INTRINSICS 

FCARD 
FCHECK 
FCLOSE 
FCONiROL 
FGETINTO 
FLOCK 
FOP EN 
FPO INT 
FREAD 
FREADDIR 
FREADU\BEL 

FREADSEEK 
FREL4TE 
FRENAME 
FSETMODE 
FSPACE 
FUNLOCK 
FUPDATE 
FWRITE 
FWRITEDIR 
FWRI TEU\BEL 
PRINTFILEI NFO 

• BETWEEN THE FILE SYSTEM AND THE I/O SYSTEM IT rs 
PROCEDURE ATTACHIO. 

• WHAT DOES AITACHIO DO AND WHAT DOES IT RETURl'l? 

~{j.-:0.,AITACHIO ALLOWS THE FILE SYSTEM TO INITIATE BLOCKED OR 
~r "·~-UNBLOCKED I/O REQUESTS BY BUILDING AN IOQ EHTRY AND AWAKING 
~>--JHE MONITOR TO HANDLE THE REQUEST. 

• AITACHIO RETURNS TWO WORDS: 
BLOCKED I/O 

0 3 
PCB NO, QUALIFYING GENERAL 

STATUS -~ 

UNBLOCKED I/O 
1~----~to_a_I_No_e_xo_o_F_RE_Q_UE~ST ____ ---1, 
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• WHERE IS THE FILE. SYSTEM'S DATA BASE? 

. ' . . . 

DATA BASE 
PPOCESS OR 

Dt. 

DB 

Q 

s 

STACK 

. 
,. .... -. ..... - -·- - .. -r 
! PCBX 
I 

· fiLDBAL 
DATA 

CDYNN1IC) 

GLOBAL 
DATA 

CSTATI C) 

LOCAL DATA 

VI#//~ 

• PCBX STANDS. FOR PROCESS CONTROL BLOCK EXTENSION 

• PCBX CONTAINS PROCESS STATE INFORMATION THAT NEED NOT BE 
IN MEMORY UNLESS THE PROCESS IS EXECUTING 

• ·pc:sx IS INVISIBLE AND INACCESSIBLE TO USER MODE PROCESS 

• PCBX IS ACCESSIBLE TO PRIVILEDGED MODE PROCESS 
FS 6 



• WHAT IS THE FORMAT OF THE PCBX? 

DL-A=DL OFFSET If 

DB-A=DB OFFSET 
PX(iLOB 

PX GLOB 
~ .. 

c•a=PXFIXED SIZE ~ 

PXFIXED 
PXFIXED 

1-- ... 
o-c=PXFil.E SIZE .. ~ PCBX 

PXFI LE 
PXFILE 1 

FOR PXFIXED EXPANSION 

DL.7"C 

DL-B 

DL-A 

• THE PCBX HOLDS A VARIETY OF STATE INFORMATION FOR VARIOUS 
PARTS OF MPE 

• THE PRINCIPAL USER OF THE PCBX IS THE FILE SYSTEM 

• AS THE FILE SYSTEM'S STORAGE REQUIRE.MENTS CHANGE,, IT CAN 
EXPAND OR CnNTRACT THE SIZE OF THE PXFILE AREA 

• THE PXFILE IS CALMOST) USED EXCLUSIVELY BY THE FILE SYSTEM 
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• WHAT lS THE FORMAT OF THE PXFILE7 

OVERHEAD 
<FIXED) 

CONTROL-BLOCK 
T-ABLE .. 

CVARIABLE) 

rt;////% . ·. AVAILABLE ~ 
. I /}~A5EI /; 

ACTIVE FlLE 
TABLE 

CVARIABLE) 

-
• THE PXFILE CONSISTS OF FOUR PARTS: 

1. OVERHEAD 
2. CONTROL BLOCK TABLE 
3. ACTIVE FILE TABLE 
4:, AVA! LABLE SPACE 

• 

., THE. CONTROL BLOCK TABLE AND THE ACTIVE FILE TABLE EXP.A.ND 
AND CONTRACT, GIVING OR TAKING SPACE FROM THE AVAILA.BLE 
SPACE AREA 

• WHEN THE AVAI ~B~ SPACE AREA IS EXHAUSTED, THE PXFI LE 
IS EXPANDED AND THE ACTIVE FILE TABLE RELOCATED 
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• WHAT IS THE FUNCTION AND FORMAT OF THE OVERHEAD PART OF 
THE PXFILE? 

OVERHEAD 

<FIXED) . . . 

• THE OVERHEAD PART cnNTAINS: 
1. PXFILE MANAGEMENT INFnRMATION: 

LENGTH OF PXF I LE · 
LENGTH OF ACTIVE FILE TABLE 

2. MISC. FILE SYSTEM STATE INFORMATinN: 
- LAST FOPEN ERROR NUMBER 
- LAST RESPONDINfi NO-WAIT I/O FILE Nll~BER 
- LOCATION OF AUXILIARY CONTROL BLOCK TABLES 
- NOCB FLAG 

3. MISC. NON FILE SYSTEM STATE INFOR~ATION 
- LA.ST COPEN ERROR NUMBER 
- LA.ST DOPEN ERROR NUMBER 
- LA.ST KOPEN ERROR NUMBER 
-· OTHER CS AND DS STATE INFORMATION 
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• WHAT IS THE FUNCTION AND FOR!"AT OF THE. ACTIVE Fl LE TABLE 
<AFT)? 

ENTRY N 
.. 
•· .. 

• .. 
• . . . 

ENTRY 2 

ENTRY l 

• FOR EACH PPnCESS THERE IS A ONE-TO-ONE cn~~E~PliNDENCE 
BETWEEN A FILE NU~iBER AND AN AFT ENTRY NUMEEQ 

• THE AFT IS NEGATIVELY INDEXED BY FILE NUr-'~ER TO OBTAIN 
THE CORRESPONDING AFT ENTRY 

•· AN AFT ENTRY CONTAINS INFOR,..IATJON WHICH r,~n!-\SLY CHARAC­
·TERlZES FILE ACCESS 

• MOST IMPORTANTLY, AN AFT ENTRY CONTAINS THE LOCATION OF 
THE CONTROL BLOCKS NECESSARY FOR FI LE ACCE5S 

•·. SPECIFICALLY, AN AFT ENTRY CONTAINS: 

- AFT ENTRY TYPE NUMBER 0 • l.CC•L. PIU 

- $NULL FU\G ~: :,_.~~· I'll.I 

- U\CB VECTOR !:::.~~ 1,..""'1 

- PACB VECTOR ::~~1 1WMt-•w1 

- PENDING HO-WAIT I/0 IOQX 

• A FREE AFT ENTRY CONTAINS ZERO'Si A USED AFT ENTRY 
CONTAINS AT LEAST ONE.MON-ZERO WORD 
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rype: 1N1 .. 
PAC..ts V cC.iOTt 
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,..;O•'ft.IP,lj t./O r<.:1~X 
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C.BT 
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• WHAT IS THE FUNCTION OF A CONTROL BLOCK? 

L4CB FCB 
PACB 

. . 
• CONTROL BLOCKS ARE USED TO COORDINATE FILE ACCESS 

•· CONTROL BLOCKS CONTAIN PRACTICALLY ALL OF THE FILE SYST~~'s ~ 
DATA BASE 

• CONTROL BLOCKS COME IN THREE" FL~VORS: 
U\CB - L.OGI CAL ACCESS CONTROL. BLOCK 

PACB - PHYSlCAI.. ACCESS CONTROL. BLOCK 

FCB - FILE CONTROL. !LOCK 

• CONTROL BLOCKS ARE DYNA'1IC ENTITIES: GENERALLY, 
-THEY ARE CR.EATED WHEN A FILE ACCESS IS ESTABLISHED <FnPEN) 

-THEY ARE cnNSULTED WHEN A FILE rs ACCESSED (E.G. FREA.D) 

-THEY ARE DESTROYED WHEN A FILE ACCESS IS TERMINATED <FCU'1SE) 

• CONTR0L BLOCKS ARE EITHER: 
LOCAL - ACCESS .INFORMATION FOR A PARTICULAR PROCESS 

GLOBAL - ACCESS INFORMATION COMMON TO AL.L. ACCESSORS 

• FROM fl TO 3 CONTROL BLOCKS ARE NECESSARY FOR ACCESS i N(i EACH 
FILE 
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• WHAT ARE THE RELATIONSHIPS BETWEEN DEVICES1 PROCESSES, 
CONTROL BLOCKS AND FILES? 

I>EVICE. DEVICE 

PAC! · FC! 

PROCESS PACS •. . . PACS 

PROCESS PROCESS 

NON-DISC, NON-MULTI' DISC, NON-MULTI 

- •· FILE ACCESS INFORMATION WHICH IS UNIQUE AND LOCAL TO 
EACH ACCESSOR <PROCESS) IS cnNTAINED IN THE PACB 

• FILE INFORMATION WHICH IS COMMON TO EACH SHARABLE FILE 
·IS CONTAINED IN THE FCB . -

• THE ONLY DEVICE WHICH SUPPORTS SHARABLE FILES IS THE 
DISC 

•· HENCE THE ONLY FILE WHICH REQUIRES AN FCB IS A DISC FILE; 
IN FACT1 THERE IS EXACTLY ONE FCB FOR EACH DISC FILE BEING 
ACCES$ED 

• THEPACB REPRESENTS THE ACCESSOR - FS 14 

• THE FCB REPRESENTS THE FILE 



• WHAT ARE THE RELATIONSHIPS BETWEEN DEVICES, PROCESSES, 
COHTROL BLOCKS AND FILES? CcoNT) 

t>E.VICE ·DEVIC£ 

PAC! FCi 

I.ACS . •· . !..AC! PAC! 

. PROCESS PROCESS LACS . •· . LAC! 

PROCESS PROCESS 

HON-IHSC, MUl.Tt l'lISC, MUL.TI 

• THE MULTI-ACESS CAPABILir'f PERMITS THE SHARING OF THE 
ACCESS TO A FILE <AS "OPPOSED TO THE SHARING nF THE FILE 
1 f SELF) . . . - __.... 

. . 
•" F·lLE ACCESS INFORMATION WHICH IS UNIQUE AND LOCAL TO EACH 

INDIVlDUAL .. ACCESSOR IS CONTAINED IN THE ~CB 

• FILE ACCESS INFORMATION WHICH IS COMMON TO EACH SET OF 
ACCESSORS IS CONTAINED IN THE PACB 

• . THE PACB REPRESENTS THE <SHARED) ACCESS 

·· • THE tACB REPRESENTS THE \UNIQUE) ACCESSOR FS 15 



• HOW IS AN ACB COMPOSED FROM A ~CB AND PACB? 

MULTI G +G 
OR ~~ 

NON-MULTI G 
• nNE OF THE r-t~Jf)R IMPLEMENTATION HEADACHES FACED BY THE 

FILE SYSTEM IS THE ENVIRONMENT S\·1ITCH <EXCHANGEDE) RE­
QUIRED IN OP]ER TO ACCESS A CONTROL BL!ICK 

• SINCE UP rn THREE CONTROL BLOCKS MAY BE ACCESSED FOR EACH 
. INTRINSIC CALL, IT IS BENEFICIAL TO Cf'JMBINE TWO OR MORE 

CONTROL BLOCKS INTO A SINGLE CONTROL BLOCK FOR THE PURPOSE 
OF EFFICIENT ACCESS 

• THIS POLICY IS IMPLEMENTED WITH RESPECT TO THE LACB AND 
- PACB 

• WHEN THE PACE IS FIRST ACCESSED AND AN L~CB EXISTS, THE 
APPROPRIATE FIELDS IN THE PACB ARE OVERLA.YED BY THE 
CORRESPONDING FIELDS IN THE LACE; THE RESULTING cnNTROL 
BLOCK IS CALLED AN ACB. 

• WHEN ACCESS TO THE ACB IS COMPLETE, THE LACB IS UPDATED 
WITH THE (POSSIBLY MODIFIED) FIELDS OF THE ACB 

• "THE ACB IS A DYNAMIC, TEMPORAL ENTITY 
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MPE tV ACB ----------·-
ON ~PE IV, THE ACB PHYSICALLY RESIDES on THE STACK OF THE CAI.LER: 

USEF. STACK 
• 
• conT?OL BLOCK 

TA8Lf ,,, ., 
/ 

/ HEADE!-1 

VE:CTOP TABLF: ~/ • 
• _______ ..... 

' \ 
• \ DL ---------+ 
• 
• i--------1> 

L"CB 

I 
I • 

• 
• 

C:.i"l..lo. 
f"w~ITE 

s.~. 

• 
• 
• 

LACS COPY 

PACB COPY 

ACS 
E.XTtNSJOr~ 

' 
' ~ 

CCHITPOL &LC"et: 

TA&U 

HE';.ce:i:: 

VECTO~ TAC-LE 

• 
• 
• 

Sr.SIC PAC' 14 

HEADE'.F E 
l1 
F" 
f 

HEAD Er:. E 

P.UF'Ff"P 

lJ 

f 
F 

... 
' 

Jll./ 

NOTE: Q•PELATIVE LOCATION or ACS IS OEPENDFNT UPO~ INTRI~SIC 

LOCAL STORAGE 
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Location of lC2 by intrinsiet 

Intr1nsic:: ............... 
f'RE:AO 
P"WRtTt 
P"'RE:AOO I~ lf""ti? !?£0 IR 
!UPOATt 
rs Pt At< 
FUNS RC.A!< 
F''RE:SE:TtOF' 
F'P.£DASt.tl< 
F'SPACt 
P"POINT 
f"CONTFIOL 
rsr:TMOOE: 
f"~tt.ATt 
rcHtCK 
FGtT!NF'O 
FFl·E: -~ 0 LAS Et. IF' WFI I TE:t.:.eii E'.t. 
FLOCK 
P"UNt.OCK 
!OWAIT/lOOONT~AIT 

Loe at.ion of ACS 

··--------------
Q+lO 
G+ 9 
Q+ll 
Q+10 
O+o 
Q+ 6 
Q+ 6 
Q+ 9 
Q+tO 
Q+ & 
C+5S. 
c:+a 
C.+10 
Q+lii 
Q+3R 
Q+lS 
Q+10 
Q+ <; 

Q+21 

HINT: Loo~ for til~ nam~ an~ ACS first word. 
IOMOVt·assumes ACS eopy is located ar Q•&3: 

56 worl'!S: = ACS 
3 words = Parms to IOMOVC: 
4 Words = staek mar~er 

------·--
Warnin;: TOS values rnust not be stae)Sed before eallinc; I.O~ovc:.. 
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• WHAT DnES AN ACB LOOK LIKE? 

BASIC 
ACB 

BASIC 
ACB 

BUFFERING 
EXTENSION 

• THE ACB COMES IN TWO FLA.VORS: 
- BASIC ACB - UNBUFFERED ACCESS 

- BASIC ACB + BUFFERING EXTENSION - BUFFERED ACCESS 

+ TH£ BUFF£ R.1rJG El\ TE/\.JJ 10/\J f'HYJ 1c.1H-'-I 1<..E n ce-s 

'vJ ITH /HE" PAC.B (s1,,.,;c..£ /H/£ 4c.5 1.s 4 

R.Zsu t.:i OF Ov'€'L~ r ING. n-t~ LAC.l IN Pc 

0 N/O /H/;" 7_.,<.13). 

• THE BASIC ACB CONTAINS SUCH INFORMATION AS: 
LOCAL FILE HAME 
RECORD SIZE 
BLOCK SIZE 
BLOCKING FACTOR 
LOGICAL DEVICE NR. 
VOLUME TABLE INDEX 
DEVICE TYPE 
,\OPTIONS 
FOPTIONS 

FILE POINTER 
ERROR CODE 
RECORD TRANSFER COUNT 
BLOCK TRANSFER COUNT 
LAST I/O STATUS 
LAST 1/0 TRANSMISSION LOG 
EOF FLAG 
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•- WHAT DOES AH ACB BUFFERING EXTENSION LOOK LIKE? 

OVERHEAD 

AC3 
BUFFER 

• THE BUFFERING EXTENSION IS COMPOSED OF FROM l ro 16 
BLOCK BUFFERS 

• EACH BLOCK BUFFER CONTAINS: 
- OVERHEAD - BUFFER MAMAGEMENT INFORr"iATION 
- BUFFER - BUFFER FOR ONE BLOCK OF DATA 

• THE OVERHEAD PART CONTAINS: 
BLOCK NUMBER 
LDEV AND SECTOR NUMBER <DISC ONLY) 
IOQ ENTRY INDEX <WHEN I/O IS PENDIHG) 
I OCB: <WHEN l/O IS COMPLEiED) 

l/O MODE FLAG <READ OR WRITE) 
BUFFER DIRTY FLAG 
110 IN PROGRESS FLAG 
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• HOW DOES THE FILE SYSTEM DO ANTICIPATORY READS? 

P-C..5 
t3~FF'€'f1""1'- . 

-ex•t:l'JS ION 

OVERHEAD 

BLOCK 
BUFFERl 

BLOCK 
BUFFER2 

* WHEN CALLING ANY DATA iRANSFERING INTRINSIC <R~AD OR WRITE) 
THE CALLER PASSES ,:., RECORD NUMBER I 

- FREAD - IMPLICIT RECORD. NUMBER 
BY VIRTUE OF SEQUENTIAL ACCESS 

- FREADDIR - PASSED BY THE USER. 

* CALCULATE WHAT BLOCK CONTAINS THE RECORD. <REMEMBER 
THAT IN UNDEFINED A BLOCK IS A RECORD). 

* 1.00K AT THE OVERHEAD Mm FIND OUT WHICH BUFFER IS USED 
- FOR THAT BLOCK. 

* INITIATE AN I/O REQUEST FOR THAT BLOCK CATTACHIO>. 

* HAS THE 1/0 COMPLETED? <LOOK AT THE BUFFER EXTENSIDN I/D 
IN PROGRESS FLAG c. (8) I <15: 1) J ) I 

-- !F I/O COMPLETE THEN WAIT FOR THE PROCESS 
TO ASK FOR THE DATA. 
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• HOW ARE ANTICIPATORY READS HANDLED FOR D I.RECT RECORD ACCESS 
<FREADDIR)? 

•· THE FILE SYSTEM·DOES NOT DO ANTICIPATORY READS WHEN THE 
. FlLE IS RANDOMLY ACCESSED BECAUSE THE FI LE SYSTEM DOESN 'T 

KNOW WHAT THE SEQUEiiCE WILL BE. 

• FREADSEEK INTRINSIC SERVES AS A SHOULDER TAP TO THE 
FILE. SYSTEM TO CAUSE AifflCIPATORY READS. 

• FWRITEDIR CAN BE PRECEDED ~y FREADSEEK BE:AUSE THERE IS 
A DIRTY FLAG THAT CAUSES THE BUFFER TO BE WRiiTEN IF 
IT HAS BEEN ~DIFIED. . 
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* WHEN AND HOW ARE FILE AREAS l!~ITIALIZED? 

* FILES ARE INITIALIZED ONLY ON AN "AS NEEDED" BASIS. 

* IF FOPEN A NEW FILE AND WRITE ONE RECORD., THE BLOCK IS 
INITIALIZED IN THE BUFFER AND GETS WRITTEN WHEN THE BLOCK 
IS WRITIEN. 

• IF FOP EN OLD FI LE AND MOVE THE PO INTER I NiO NEXT EXTENT 
THEN THE JUST ALLOCATED EXTENT WILL BE INITIALIZED BY 
REQUEST TO THE DRIVER. 

• IF OPEN NEW FILE AND MOVE POINTER TO RECORD 100 <FOR EX.~~?LE) 
THEN THE DISC AREA WILL BE INITIALIZED BY THE DRIVER 
BECAUSE POTENTIALLY ANY OF THE RECORDS COULD BE READ . 
AND THE INITIALIZING PREVENTS READING GARBAGE. 
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-. ... . . . -· 

• WHAT DOES A CONTROL BLOCK TABLE <CBT) LOOK LIKE? 

OVERHEAD 
(F IXS:D) 

VECTOR 
TABLE 

(VARIABLE) 

CONTROL 
BLOCK 
ARE.~ 

(VARIABL.E) 

• A CONTROL BLOCK TABLE IS USED TO FACILITATE THE MANAGS~ENT 
OF CONTROL BLOCKS 

•- A CONTROL BLOCK TABLE CAN EE LOCATED IN Tl-JO PL4CES: 
1°.· · SUB-SECTlm~ OF PXFILE AREA 
2.· TOTALLY CONTAINED IN A DATA SEGMENT 

• A CONTROL BLOCK TABLE cnNSISTS OF THREE PARTS: 
1. ·OVERHEAD 
2·; VECTOR TABLE 
3·. CONTROL BLOCK AREA 

• THE CONTROL BLOCK AREA IS EXPANDABLE AND CONTRACTABLE 

• THE VECTOR TABLE IS ALSO EXPANDABLE AND CONTRACT~BLE BUT 
IN A RESTRICTED SENSE: .SPACE MUST BE TAKEN. FROM THE 
CONTROL BLOCK AREA 
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•· WHAT DOES THE OVERHEAD PART OF A CBT LOOK LI KE? 

OVERHEAD 

• THE OVERHEAD PART CONTAINS INFOR~TION NECESSARY FOR 
THE MJ.NAGE.MENT OF THE CBT 

• SPECIFICALLY, IT CONTAINS: 
- CBT SIZE 
- DST NUMBER OF DATA SEGMENT CONTAINING CBT 
- VECTOR TABLE S fZE 

- CBT LOCK 
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• WHAT DOES THE VECTOR TABLE PART OF A CBT LOOK LIKE? 

ENTRY 0 

ENTRY l 

• 
' 
' 

ENTRY N 

• THE VECTOR TABLE IS USE.TJ TO LOCATE AND CONTROL THE 
ACCESS TO CONTROL BLOCKS IN THE CBT 

• THE ADDRESS OF A CONTROL BLOCK IS COMPOSED OF TWO PARTS: 
1. DST NUMBER OF CBT (10 BITS) 

2. VECTOR TABLE INDEX (6 BITS) 

cnNTROL BLOCK VECTOR (16 BITS) 

• SPECIFICALLY, A VECTOR TABLE ENTRY CONTAINS: 
- CONTROL BLOCK ADDRESS 
- CONTROL BLOCK LOCK 
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• WHAT DOES THE CONTROL BLOCK AREA OF A CBT LOOK LIKE? 

CB 
TYPE}srzE 

CB 
DATA 

.,. 

.. 
I 

CB 
iY?ICAl CB 

• THE cnNTROL BLOCK AREA Is ALWAYS COMPLETELY FILLED 
CONTROL BLOCKS 

• TO FACILITATE CBT MANAGEMENT, ALL CONTROL BLOCKS HAVE 
A COMMON FORMAT 

• IN REALITY, THERE ARE FOUR TYPES OF CONTROL BLOCKS: 

~CB 

PACB 
FCB 
GARBAGE 

• CONTROL BLOCKS CAN BE OF VARYING SIZES 

• HnWEVERJ ONCE CRE.~TED, THE SIZE OF A CONTROL BLOCK CANN8T 
CHANGE., NOR CAN THE CONTROL BLOCK BE MOVED WITHIN THE CFT 

• SPACE IS ALLOCATED BY SCANNING THE GARBAGE CONTROL BLOCKS 
USING A FIRST FIT ALGORITHM 
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• HOW ARE CONTROL BLOCKS ASSIGNED rn cnNTROL BLOCK TABLES? 

/ 

SYSGLOB 

. 
• 
• 

• 

SYSTEM 
CBT 

USER 

CBTS 

PXFILE BUFFERED 
CBT C:STS 

• THERE ARE FOUR CATEGORIES FOR CONTROL BLOCK TABLES: 
1. PXFILE CBT 
2. NOCB OR USER CBTs 
3. BUFFERED ACB CBTs 
4. SHARED FCB OR SYSTEM CBT 

- -

• IN ADDITION TO THE PXFILE CBT, A PROCESS ~y HAVE UP TO 
8 USER 0 R NOCB CBT s .· THESE HOLD: LA.CBs·,· UNBUFFERED 
PACBs, SYSTEM BUFFERED PACBs AND NON-SHARED FCBs. 

• PACBs WITH THEIR OWN BUFFERS ARE Pl.A.CED IN SEPARATE, 
DEDICATED CBTs·.· 

• SHARED FCBs ARE PLACED IN A SEPARATE, DEDICATED CBT 
CALLED THE SYSTEM OR SHARED FCB CBT 
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HEWLETT~ . .btl PACKARD 

TY P/C.A L C:BT'.s 

CST 

$$i0t"' 
SS' i 0:.. r !.r 

DSeG 

C8T 
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• WHAT IS THE CB ASSIGNMENT STRATEGY? 

• IF THE USER DID NOT SAY ";NOCB" THEN TRY TO PUT THE 
CB IN THE PXFILE AREA. 

* IF IT WON'T FIT THERE, GO TO ONE OF THE USER CET'S. 

* IF IT WON'T FIT IN ANY CURRENTLY EXISTING USER CBT THEN 
CREATE ANOTHER ONE UP TO A fr4AXIMUM OF 8 <8 ~ET GIVES ROOF. 
FOR 253 FILES WHICH IS MAX). 

* IN THE CASE OF ACB's WITH ACB BUFFERSJ THEY ALWAYS GO 
INTO AN EXTRA DATA SEGME~T. BUFFERED ACB's ARE CREATED 
ONLY AS LONG AS NECESSARY WHEREAS A USER CBT IS CREATED 
WITH AN INITIAL SIZE OF 1024 AND AAXDATA OF 8i<. 
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•· WHERE ARE FILE LABELS AND WH8~ ARE THEY UPDATED? 

•· FlLE LABELS ONLY RESIDE ON THE FIRST SECTOR OF THE FILE. 

•· NO FILE lJ\BEL EXISTS AT THE START OF EXTENTS REGARDLESS 
OF WHERE THEY RESIDE, I IE' I ,Oi~- THE SAME LDEV .QR A 
DIFFERENT LDEV. <RECALL THAT IF AN LDEY IS SPECIFIED · 
WHEN THE FILE IS CREATED, THEN ALL EXTENTS RES IDE Oi~ 
THAT ONE LDEV. IF DEVICE CLASS, IS SPECIFIED THEN ANY 
DISC OF THAT CLASS), . 

. 
• THE FCB IS CREATED WHE!~ THE FILE !.S OPENED BY THE FIRST 

ACCESSOR AND DESiROYED AFiER THE LAST FCLOSE AFiER BEWG 
USED TO UPDATE THE FILE LABEL. 

• WRITING THE FILE L4BEL CAN BE FORCED BY ISSUING Ai~ FCONTROL 
C'1 <WRITE EOF). 
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------------------------~~ 

F C 8 P L A C E M E N T 
======================== 

• F 0 P EN OF NEW DISC FILE: 

HEWLETT 
PACKA~D 

- IF MULTIRCCES~. USE SYSTE~ CONTPO~ BL0(k TME~~ 

- lF NOT MULTI. USE PXFILE CRT 

• F 0 P E N OF OL0 DISC FILE: 

- IF FCB DOES NOT ALREADt EXIST: 

IF EXCLUSIVE, PUT Fee IN PXFILE 

IF NOT EXCLUSIVE, PUT FCB IN SYSTEM CST 
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• HOW ARE FCB' s FOR SHARED/MULTI ACCESS FI LES HANDLED? 

PX FILE 

( 

FILE 
LABEL 

FIRSi OPEN 

I 

I FILE 
1 LABEL 

L1 lJ-., ! = 

I 
'-

SHARED 
F·CB 
SEGMENT 

.$HA~E:.D 
l'e.a osr 
J..1.sr 

SECOND OPEN 

SYS GLOB 

~ DST = . . 
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• WHAT DOES AN FCB LOOK LIKE? 

BASIC: 
FC! 

EXTENT 
MAP 

L.DEV 

SECTOR NR, 

EXTENT' "DESCrHPTOR 

• RECALL THAT AN FCB EXISTS FOR A DISC FILE ONLY 

• THE FCB IS ESSENTIALLY A RUN-TIME DI.STILLATION OF THE 
lNFORMATinN CONTAINED IN THE DISC FlLE ~BEL 

• THE FCB EXISTS BECAUSE IT IS FASTER AND EASIER TO AC-: 
CESS THAN THE DISC FILE ~EL 

• THE FCB CONTAINS INFORMTION SUCH AS: 
GROUP NAME 
ACCOUNT NAME 
NUMBER OF EXTENTS 
EXTENT s·1 ZE 
LAST EXTENT SIZE 
DEVI.CE TYPE 
¥OPTIONS 
!L.OCKING FACTOR 
SiCTORS PER BL.OCK 

USER L.ABL.E INFO 
NR, OPENS INPUT MOOE 
NR, OPENS.OUTPUT MODE· .. 
NR, OPENS ANY MODE 
END OF DATA POINTER 
Fit.E t.IMlT 
RIN NUMBER 

• THE EXTENT MAP CONT A I NS ONLY EXTENT DES CR I PTO_Rs·J· EACH OF 
WHICH DESCRIBES THE LOCATION OF A SINGLE EXTENT 
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• WHAT IS THE FORMAT OF A TYPICAL DISC FILE? 

BLOCK_l BLOCK0 BLOC KM 

FL UL ... UL ~ R • • • R • • • R . . -• R l!M 
l . T 

ECF j 
Fl.IM FL= FIL£ LP. 8E.L 

U 1-::U.SER Ll/!JEL LOGICAL VIEWPOINT FL/n : Fli..£.. J.. /11 JT 

EXTENT 
MAP 

• 
• 
• 

EXTENT 0 

EXTENT 1 

.... 

EXTENT N-1 

EXTENT N 

PHYS I CAL ·VIEWPOINT 

• THE LOfiICAL FILE IS MAPPED INTCl THE PHYSICAL FILE VIA 
THE CONSTRUCTS BLOCK AND EXTENT 

• FOR FIXED AND UNDEFINED FORMAT RECORDS A BLOCK cnNSISTS nF 
AN INTEGRAL NUMBER OF RECORDS <BLOCKING FACTQR)j FOR VARIABLE 
FORMAT RECORDS A BLOCK CONSISTS OF A VARIABLE NUMBER OF RECORDS 

• EACH BLOCK OCCUPIES AN INTEGRAL NUMBER OF SECTORS <SECTORS/ 
BLOCK) 

• EACH EXTENT CONSISTS OF AN INTEGRAL NUMBER OF BLOCKS 

• EACH EXTENT HAS THE SAME LENGTH, EXCEPT <POSSIBLY) THE L~ST FS 46 



• WHAT DOES A FILE LABEL LOOK LIKE? 

BASIC 
1-NFO 

EXTENT' 
MAP 

tl/11/////;/; 
OEVICE CL.ASS 

• THE PURPOSE OF A FILE LABEL IS TO MAKE A FILE SELF­
lDENTIFYlNG 

• AT PRESENT, ONLY DISC FILES HAVE U\BELS 

• THE fNFORMATION CONTAINED IN A FILE LABEL IS ESSENTIALLY 
THE SAME AS THAT CONTAINED IN AN FCB 

• SPECIFICALLY·, A FILE ~BEL CONTAINS: 
LOCAl. NAME FOPTIONS 
GROUP NAME RECORD SIZE 
ACCOUNT NAME· !l.OCK SIZE .. 
LOCKWORD USER I.ABEL LIMIT 
CR!ATION DATE USER LABEL EOF 
LAST ACCESS DATE FIL.E LIMIT 
LAST MOOJFICATlON DATE DEV ICE TYPE HR, 
FILE COOE DEVICE SU3TYPE HR. 
SECURITY MATRIX NUMBER OF EXTENS 
DEVICE CLASS EXTENT SIZE 

UST E~TENT S 1 ZS: . 
F~ VECTOR 
COLD LOAD ID FS 47 
CHECKSUM 



• HOW ARE THE EXTENTS HANDLED? 

• THE MAXIMUM NUMBER OF EXTENTS FOR A FILE IS KEPT lN 
THE FLAB AND FCB. 

• THE ACTUAL NUMBER OF EXTENTS ALLOCATED IS FOUND BY 
-FLAB. (39) I <11: S)=NUMEXT-1 AND FCB. 

• THE SIZE OF THE LAST EXTENT IS FOUND IN FLAB. C40) AND FCB 
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• WHAi ARE THE SYSGLOB LOCATIONS USED BY THE FILE SYSTEM? 

• % 75 - COLDLOAD COUNT I 

• % 76 - SHARED FCB DST 1.. l Si· 
• t 77 - MON !TORI NG FU\G WORD. 
• % 100-101- MAX NUf'IBER SPOOLFILE KILOSECTORS. 
• ! 102-103. ·-· CURRENT NUMBER SPOOLfILE KILOSECTORS. 
• t 104 - NUrrIBER SECTORS/SPOOLFILE EXTENT. 
• % 132 - CL~SS SPOOL INDEX (CS) I 

• t 135 - CSIOWAIT PLA.BEL <CS). 
• % 140 - CS CC LOSE PLA.BEL <CS) . 
• % 323 - SDSLDEV PU\BEL CDS). 
• %' 335 - DSCHECK PLA.BEL <DS) I 

• %. 336 - DSOPEN PLA.BEL CDS) I 

• % 337 - DSCLOSE PLABEL <DS) • 
•· % 340 - f'1ANAGEWRITECONV PLA.BEL CDS). 
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CALLABLE FILE SYSTEM INTRINSICS 
-----------~-------------------

~LLOCATE AFT ENTRY 

FILL IM ~!FAULTS FOR MISSING FOPEN PARMS 

!S ~EVICE A DIRECT ACCESS DEVICE' 

nc 

i-;ioit~C.oi..E 1:.A~::· 1;F.: TAF'C: 
FEADEF. SD. OS DE­
•,; I 1:~, ETC'. 1 

--------------------------$ E~FCH TEMF, PER~ ~IRE,TOFIC~ FO~ F!~E 

PE~D FI~E ~AS~L INTO SUFFE~ 
LOC~ FACf < VI~ C~L.L TC F ~ E T C • 

AL.~OC~TE A LOC~~ FCE SUFFi~ ~ON sr~cK~ 
ALLOCATE FIL~ EXTENTS ( VIA CALL TO F C R E ~ T E ) 
INIT!ALI:E LOrAL FCS 

CREHTE PAC& ANQ, IF MULTI, LACB VIA CALLS TO S E T A C S. 

HOH-DI~ECT ACCESS DEVICE? 

IHITIALIZE AFT ENTRY 

EHD 

nc 

Put PACS V£CTOF INTO LOC~~ FCS ($TACkl-
CREATE FCS VIA CALL TO F C ~ E A T E C S IF 

MULTI, USS SYS CST. E~SE, USE PXFILE CST 
PUT INFtj r.i;:QM LC•(AL FCe: H!TO NE 1 .• J F1:e· 
1::f:'EATE FILE LASEt.. C;t-l STACr.:. 
GET FILE INTEG~lTY SIF 
WFITE FILE LAiEL C VI~ CAL~ TO F L A e EL 0 
OPEN FILE ( VI~ CALL TO A T T A C H ! 0 > 
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. 

F R E A D 

•: BUFFEP.ED 
SEQ. O!SC 
Fil.E) 

SECU~ 

EHD. 

CALLABLE FILE SYSTEM IHTRIHSlCS 
-~------~-------------------~--

F R E A 0 

L 0 C ' ~ C B 

COPY AFr TO ST~CK 

COPY L.Ace·rl) ACS 
<STACI<) IF MUI.Tl 

COPY PACB TO Ace 
<STACK) 

1· 0 ,.., 0 v E 

SEARCH 9UFFEFO:S 
FOR BLOCK; IF 

1o---..... 
1..0CK 'CB 

MAKEF>~ESENT CST 

COPY VECTOP TASLE 
TO ST~CK 

SET LOCK IH VECTOP 
TASL.E COPY <QUEUE 
AND IMPEDE IF NECES­
SARY) 

UPDATE VECTOR TABLE 
·.FOR CST 

HOT FOUHD,POST --------­
BUFFER. t--···----.---.., !/O I 

c:ompltte. · 1 

OEBLOCK R.ECOR.C; 

MOVE DATA FR1:1M 
PACS SUFFEF< TC• 
USER'S BUFFER 

DO ANTIC. READS.-..---... 

AiTAC.HlO 

SET UP 110 
PAP.MS IH 
ORQ ENiR'f 

1-i FOR I /0 
I~ TO COM­

PLETE 
IF HEEDED --------------- _______ __, 

I 
I 
I 

UPDATE ACS 

U H l. 0 C ' A C S 

COP'!' PORTION OF 

I/Ci 

i---~2m_p 1 e.t~ 

ACS TQ LACS <MUI.TI> 

..,.__ ...... COPY ACS TO PACB 

-.... 

U K L 0 C K ' C e 

MAKEPP.£SEHT ceT 

COPY VECTOR TABLE 

TO STl!ICK 

UNLOCK CB lH VECTO~ 
T~Bl.E COPY <UHIMPEDE 
PROCESSES WAITING FOR 
CB AND F!K UP QUEUE 

UP~ATE VECTOR TASl.E 
~---------------------- FS 



I 1) i'i i:t Ii E 
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CALLABLE FILE SYSTEK INTRINSICS 

F tJ R I T E 
LOC 'ACE: LC1CK CS 

( BUFFEF<EC> 
SEQ. DISC ~ 
FILE> COPY AFT TO STACK 

9EGHl 1--' COPY LACS TO ACB 
<STACK) IF MULTI 

COPY PAC9 TO ACS 
( STACJ..:) 

IOMC1VE 

SEAF:CH 9UF'FEF;S 
FOR BLOCK; IF 

----
MAt:EPRESEtH CST 

COPY VECTOR TASLE 
TCI STA(:K 

SET LC10'. rn VEC TOF. 
TA&LE COPY <QUEUE 
AND IM~EOE IF NECE~­
::: A F· '·,) ) 

'-- UF·C.•~ TE \1EC iOi:: TA8LE 
FC1F 1: E· i 

NOT FOUND, ?o::.T r- _ _ __ _ 
BUFFER. 1/1:1 : 

MC1VE DATA FROM 
USER BUFFEi( TO 
PACS BUFFER 

C:O!fip le. te. I 
I 

SET UP I/O 
PARMS I t4 

t•f ~ l T 

~ 
r-1 F'CrR I . ..>Q 

WRITE 81.IFFEF: IF,__ ___ ..,. DF:O EMTi:;··i 

FLILL. ""' - .. - - - -----.... -------' 

TO COM­
F·L E:T;: 

I/O 
c:ompletit 

UPt>ATE ACB 

U N L 0 C A C 8 

i----- COF''c" POF~·rrot·I OF 
Ace TO LACS (MULTI> 

...,. ____ ~ CO?Y ACS TO PACS 

U N L 0 C K C S 

,__ __ .....,. MAl<E?P.E$Etli CE:T 

COPY VECTOR TABLE 

TO STACK 

UHLOCK CS IN VECTOR 
TASLE COPY <UHIMPEDE 
PROCESSES WAITINC FOR 
CS AND FIX UP QUEUE 

..__ UPOAiE VECTOR TAELE FS -
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~------------------------------- HEW!.ETT~PACKAP.D ----~ 

FILE SYSTEM 

LA.B PROJECT 

l. WRlTE A SMAL.I.. PROGRAM WHICH EXECUTES THE FOL.L.OWING 

SEQUENCE: 

A. FOPEN AN OLD FILE W!TH SHARED ACCESS. 
B. FOPEN THE SAME. OLD FlLE WITH SHARED ACCESS A SECON!.l TIM::. 

c I CAL.I. DEBUG I 

2. RuN THE PROGRAM 'rltTH NOCB. 

3. WHEN THE PROGRAM HAL.TS W!TH THE DEBUG CAL.L FIND ALL OF 

THE CONTROL. BLOCKS CONNECTED WITH EACH OF THE TWO FILES 

YOU OPENED AND THE CONTROL. BLOCKS FOR $STD IN AND SSTDLI ST I 

ON ANOTHER PAPER LIST THE STEPS YOU USED TO FIND THE 

CONTROL BLOCKS IN SUFFICIENT DETAIL THAT YOU CAN USE IT 
FOR FUTURE REFEJU!NCE I You MAY WANT TO MAKE LI NE PR INTER 

LISTINGS WITH DEBUG AND MARK THE POINTERS YOU FOL.LOWED. 

F'S 58 



....,,,..---------------- HEWLETT,PACKAJID --.... 

SUMMARY 

A) CHECK FOR UNDERSTANDING! 

l) How IS THE SYSTEM DIRECTORY ARRANGED? 
ANS: -----------------------------------

2) EVERY DISC ADDRESS IN THE DIRECTORY IS DIRBASE 
RELA.TIVE EXCEPT TWO, THEY ARE: 

A·------------------------------------B. -----------------------------3) WHAT IS THE DIVISION POINT BETWEEN THE FIL.E SYSTEM 
AND THE 1/0 SYSTEM? 
ANS: ----------------------------------

l.J) THERE IS A SYSTEM AREA A.BOVE DL IN EVERY PROCESS STACK. 
IT IS CALL.ED THE AREA AND IS BROKEN INTO 
THREE MA!N AREAS CALLED! 

A>---------------------------------­
B>----------------------------------­
C>---------------------------------- .. 5) . IF A PROGRAM IS RUN WITH THE PARAMETER ";NOCB", WHERE 
ARE THE CONTROL BLOCKS FOR $STDIN AND $STDL!ST? . 
ANS: -----------------------------------

6)- WHEN DOES THE FILE SYSTEM DO ANTICIPATORY READS- FOR . · 
FIL!S ACCESSED !Y THE INTRINSIC FREADDIR? 
ANS: ________________ _ 

. 7) WHEN ARE THE FIL£ LA.BEL.$ UPDATED? 
ANS: ----------------------------------

FS 59 



~------------------ HEWt.E:1'7's PACKARD ---..... 

8) WHAT ARE THE TWO FORMATS OF THE FCB VECTOR WORD (27) 
lN THE FILE LABEu AND WHAT DO THEY MEAN? 
A) DA:.(J.·'< T'l<:,·T / .:1. 1t'·~·• I -- '"" w·,-.J '· r ..... 1___ , i 

. ,j 

B) ________________________________ __ 

. ' . 

FS 60 • 



-. . . 

DISPff TCHt.9 R 



EO.n· up o\4 
pn::>c.4~-.. _, 

1'- re.c..eh.l.cl u.\.a­
\~ N2.U~~°'!1 



LAU:ICH1NG A PROCESS 

-
(. OSP I 

SAYESTATE RESCHEOOLE 
i'Ptckproceu froca 

OISPQ 

A11 't<J' tn 11'1t1110ryt-~ 

I SWAP I H I rl I HJ CHS( tllllll I ; I ~KCAOOll I 
rlne•t se9 tn ~ry1 ~ .. __ _..Y.}_L..e....;..s_.J po ___ _.. .- s~ce for $t91 -t 1, 9 been referenced? ... ...-f-YU no __..__. yes . no __.......__ 

segs "/out .-oryl .(-1---.a build re1d ~ues • ~~ enough spice nowl ' 

yes l no 
yn nJ ----1---yes<t- no-

___ 1w1ke process 
Find space for 

proceul 
.. 

no t:_YU . 

.f 
LAUNCH 

-O> 

• -VI 

I ClCAHREGIOff I 
force b•ground "rttes 

I RCSCRVCR£GIOH I 
find b_:st fl l 

Nrk region _ _.._. 

I tiAUOC I 
Nrk ''' 1bsent 

dJl• segl 
no yes 

. "' "ueue ~rite 
" 

I RcuAsuuaoH J 
ca.hint: regions .... 

big enough sp1ce1 
" .. , _-&ll.coHe. c• .._-1-_1j... no "" · · ~ . . ..g1rb19t 



.MPE lV 
---------

. 
RESCHEDULING 

OF PROC:ESSES FOF.: 

THE CF'U 

K78 



~--------------------H£Wl.£TT,PACKA.RD---......_ 

WHEN DOES A, PROCESS <:IVE UP THE CPU?' 

········-····--~~--------·------··-······ 

PRtiCE~S WlLL RUN UNTI~ ITr 

* • 81.0CJ<S NATURALLY CFOR l/O, MEMO~Y, !TC.) 

• IS P~'t!tnn'e't> BY A HIGHER P!HORITY PROCESS 

• DISPATCHER DECIDES IT HAS HAD THE CPU LONC ENOUCH 



~----------------.,O'I HEWl..ETT ___ __ 
~ZI PACKARO 

H 0 W D 0 E S A 

P R 0 C E S S 

B L 0 C K N A T U R A l L Y ? 
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,_,,,,,.----------------- H£WLE1'T,P!.CKARD ----... 

lJ~lT 

and 

~W~Kt: 



_.,...--------------------HEWLETT s PACKARD---....... 

WAIT 
•••• 

• WAIT IS CALLED WHENEVER THE CALLING PROCESS MUST STOP UNTIL AN 

EVENT OCCURS 

• WAKEMAS~ STORED IN PCB SPECIFIES EVENT TYPE PROCESS WANTS TO 

BE AWAKENED ON 

• CALLEP MAJ REQUEST THAT CONTROL BE RETUPNEO IMMEOijT£LY rr AN 

AWAKE ON THE EVENT TYPE HAS ALPEAOY OCCURRED (BY CHECKING 

EVENTMASK or PCB) 

D c; 



------------------- HEWLETTi!t PACKARD ---.... 

AWAKE 
···-· 

• AWAK£ IS ClLL£0 TO lWAXEN l PPOCESS FROM A WAIT 

• IF" PRocs:ss·To 8£ AWAKENED IS NOT ~AITING UPON T°H£ EVENT 

SP£C:IF'U.'O IH THE £VE'NTMASK SPECIF1£0 B'l AWAKE, TUE EVSJIT"' 

"4A"K~-nr--Tit£-Pe:S- C lHST£AO OF' WWS OF' MPE' 11!) 

• CALLER MAY REQUEST THAT SHE BE WAITED UPON SUCCESSFUL ACTIVATION 

or THE SPECtrtED PROCESS 

CONDITION coots: 

CCG • PROCESS TO BE AWAKENED IS ALREADY ACTIVE 

CCL • PROCESS ts WAITING, BUT NOT ON THE EVENT SPECIFIED BY 

AWAKE 

CC£ • THE PROCESS IS WAITING ON THE SPECIFIED EVENT 

D 6 



,-------------[bl] ~i~Klf~-.._ 

WHAT EVENTS W·ILL 
A PROCESS BLOCK FOR? 

, , 



' . . , 

~-----------------[bll ~:~Ki:~~--.... 

WAIT FLAGS 

M: MOURNING WAIT. SET THE FATHER 

PROCESS WHEN WAITING FOR A SON TO - .. 

DIE. . 
RG: GLOB.AL RIN WAIT. 

RL: LOCAL RIN WAIT. 

MA: MAIL WAIT. 

BIO: BLOCKED FOR 1/0. 
Yb'f' {V'f7A. l 

NO't\'AIT 1/0. 

10: W AITFORIO. . NOW AJT 110. 

UCP: UCOP WAIT. UCOP REQUEST IS POSTED, 

NOW WAIT FOR UCOP TO PROCESS lT. 

JNK: JUNK WAIT. NONE OF THE ABOVE. OR 

BELOW. MOST OF THE SYSTEM PROCESSES 

USE THIS. 

MSG: FILE SYSTEM BASIC IPC MESSAGE WAIT. 

IMP: PROCESS WAITING TO BE UNIMPEDED. 

SON: WAITING FOR THE SON. 

FA: WAITING FOR THE FATHER. 

TIM: PROCESS WAITING FOR A TIMEOUT. 

· MEM: PROCESS WAITING FOR MEMORY. 

•. 

'. 



.---------------------- H£WL.E'TT s PACKARD----. 

WHEN OOES A PROCESS GIVE UP THE CPU? 

---------------------·--------------

PROCESS WILL RUN UNTIL IT: 

• BLOCl<S NATURALLY CFOR I/O, MEMO?Y, ETC.). 

..)j;-. IS f't.&empreo BY A HIGHER PRIO~IT"! PPOCESS 

• DISPATCHER DECIDES IT HAS HAO THE CPU LO~~ ENOUCH 

D 9 



.,,,.. ___________________ r;;.. WCW\..ZTT ___ ......_ 

~z..1 PAC:x.+.AO 

• 

• 

• 

Hm; IS A PROCESS PREEMPTED? 

1H£N DISPATCHER LAUNCHES A PROCESS tT PLACES THE 

PRIORITY OF THE PROCESS IN A SYSGLOB CEL~ CALLED 

SCHEDULEDTOAWAKECariM CELL. 

WHENEVER A PROCESS IS AWAKENED • · f'1 AN EVENT ITS 

PRIORITY ts PLACED tN A SYSGLOB CELL. CAL.LED 

AWAKETOSCHEDULE!~ESSAGE CELL 

A:1AJ<E CHECKS TO SEE IF THE PRIOR I TY OF THE AWAKENED 

PROCESS IS MORE URGENT THAN THAT OF THE CURRENTLY 

RUNNING PROCESS. 

IF SO, AliAKE ASSEMBLES A DISP WHICH WILL CAUSE 

DISPATCHER TO START OY~R ANO LOOK FOR THE HEAO OF 

THE DISPATCHING QUEUE. 

THEN THE MOST URGENT PROCESS WILL. RUN . 

• 

~ 2i 



~-------------------- Htwr.rrr E n.cxAltO ----
•. 

···-··--·------------·--------------

" PROCESS WILL auN UHTlL JT: . .. 
• ltOCXS JfltUJUt.LY tTOR tic, Mt~OPY, ETC.) 

• %S PttttntTC'O l'l l HIC:HEP PlllOPlTl PPOCtS ·.-

)/\· CISPlTCHtR DteI~ts IT Hl.S M10 TMt C:PU LONr. tUOUCH 

.. 

. --
DH 22 



---------------------HEWLETT 'PACKARD----. 

WttEAJ l)oes ~'s PA,. CHER; t>e.Cu) E" t F PRo c e:ss ltft s 
• ttAt> Th'& (J'f.l t...otJ<r r;; AJoc.Xr.H °? 

HOW DOES THE DISPATCHEJ; DETERMINE IF A PPOCESS WHICH 00£S NOT BLOCK 

ANO WHICH IS NOT PREEMPTED SHOULD GlVE UP THE CPU ANO (POSSIBLY) 

HAVE ITS PPIOP1TY PEOUCED? 

BY MEA*S OF PPOCEOUR£ TICX ·-·-

D ll 



----------------------- HEWLETTS PACKARD-----

ftou.) 'DOES "DIS PATC.tH:e t>S!.\t>E. l F r~e:~-s ~~ 

Hfl-'t> ntE c.~u LD..:>Gr ~ooe:..tt ~ 

• WHEN TH! PPOCESS IS LAUNCHED, QTIME IS SET TO 3 

* £VEPY TICK OF THE CLOCK (EXT. INTERRUPT), TICK RUNS 

• TICK DECREMENTS QTIME 

• IF QTIME FALLS TO O, TICK ASSEMBLES A DISP, ANO 

OISPATCHEP PUNS 

• DISPATCHER TRFATS THE PPOCESS JUST AS Ir IT BLOCYEO 

OR WAS PREEMPTED• IT SAVES THE STATE OF THE PROCESS, 

RESCHEDULES IT CPRIOPITY ~AY CHANGE), ANO CHECKS 

DISPATCHING QUEUE FOP HIGHEST PRIORITY PROCESS (WHICH 

MAY STILL BE THAT SAME PROCESS) 

D 12 



MPE rv· 
SCHEDULING QUEUES 

UN EAR 
QUEl.JES 

CQ 

OQ 

EQ 

NOTE: Parameters are modifiable 
by :TUNE command cnly, 
not by SYSOUMP. 

0 

. 
50 

100 

150 < . CC SAS. E •. C LIMIT·) 0 SASE. D LIMIT 
e: 8.ASE, E LIMIT - < -

C 9ASE . (152) 

C LIMIT (200) 
0 BASE (202) 1 

0 LIMIT (248) 
E BASE (250) 

E LIMIT (253) 

255 

i 

/: 

/l l 1,, 
ia 
1.'i 



-----------------------------------~ll~!~Ki:~----

DISPATCHING QUEUES MPE 1V 

MPE IV 
.. 
• PROCESS PRIORITY DOES NOT CHANGE WHEN 

PROCESS is CUT IN FRONT BY ANOTHER 

PROCESS. 

• PROCESS PRIORITY DECREASES IF: 

CS: PROCESS CPU TIME EXCEEDS A 

"AVERAGE SHORT TRANSACTION" SINCE IT 

LAST HAO ITS PRIORITY REDUCED. 

OS, ES: PROCESS CPU TIME EXCEEDS A 

"BACKGROUND QUANTUM" SINCE ITS 

PRIORITY WAS LAST REDUCED. 

• PROCESS PRIORITY INCREASES TO "BASE" IF: 

CS,DS,ES: PROCESS ISSUES TERMINAL READ. 

'' 



~------------------------------------- HEWLETT~PACKARD -----..... 

CS PROCE55 RE~C,:HE1'ULIMG 

·----------··----------
• WHEN PROCESS 8£GIHS, IT IS ~IVtN A PRIORITY OF CBAS£ 

• WHEN PROCESS STOPS (FOR DlSC IIQ, TERMINAL IIO, PR£tMPTION,tTC.) 

ITS NEW PPIORITY IS DtTtPMINED SO THAT IT MAY 8£ RE•QU£U£0 FOR 

THt CPU 

• DISPATCHER CHECKS TO SEE IF TH£ PPOCESS STOPPED ON A TERMINAL 

READ • 

• IF THE P~OCtSS STOPPED ON A TtRMINlL READ (ENO or TRANSACTION) 

THEN THF OISPATC~EP WILL PLACE THE PROCESS PRIORITY AT CBAS£. 

9 IP' THE. CS PROCESS HAS NOT COMPLETED l TRAffSAC:t?OM CT!:RM itEAO) ANO .. . . 

IF THE PROCESS HAS EXCEEDED •Ave. SHORT TRANSACTION· SINCE ITS 

P~lOPITY WAS LAST ~EDUCED, DISPATCHER WILL P£NALI%E THE PROCESS 

BY O£CREASING THE PRIORITY BY 2 CPRI•PRI+21 BUT HOT> C LI~IT), 

IF IT DIO NOT EXCtEO tHt lVt~ACt, It WILL HOT CHANGE TH! PRIORITY 

UNLESS IT STOPPED ON l ~£~ORY TRAP, IN WHICH CASE THE PRIORITY· 

WILL 8£ 0£CR£AS£0 SY 1 CPRI•PRt+t, BUT. NQT > CLlMITl • 

• IF PROCESS COMPLETED A TRANSACTION, orSPATCHFR PECALCULATtS 

TH£ •AVERAGE SHOPT TRANSACTION• 

<ft •Ot.O VALUE + 1•T1UNSACTION 
······-············-·····-·· 

too 

n ," 



~------------------ HEWLE:rf It PACKARD 

DS AND ES PROCESS ,£SCHEDULING 
o••••••••••••••••••••••••••••• 

• WHEN PROCESS IEGlNS, IT 1$ GIVEN A PRIORITY· or DBASE OR !BAS£ 

• WHEN P~OCESS STOPS ITS NEW PRIORITY IS DETERMINED 

• DISPlTCHEP CHECKS TO SE£ tr THE PPOCESS STOPPED ON l TERMINAL 

READ. IF IT DID, PLACE PJUORITY AT D O~ EBASE. 

• IF THE PROCESS DID NOT STOP OH l TERMINAL RtlD1 DISPATCH!• 

CHECKS TO SEE IF 1'14£ PPOC!SS MAS COMPLETED l !ACKCROUHD.QUANTUM 

SINCE LAST RtSCH!OULED. 

• IF PROCESS HAS COMPLETED l BACKGROUNDQUANTUM SINCE THE 

LAST TIME THE PROCESS- HAD ITS PRIORITY REDUCED,. DISPATCHER WILL 

· DECllEASE ITS PRIORITY BY 2 .CPIU•PRI+2,. BUT NOT > DLlMlT OR 

ELIMITl 

• IF TM£ PROCESS T~APPED ON MEMORY, THE PRIORITY WILL BE DE• 

CREASED BY 1 (PRI•PRI+1, BU~ Rbr2 DLIMir OR ELIMIT) 

• PROCESSES IN D OP E QUEUE MAY OR MAY NOT COMPETE WITH C QUEUE 

P~OCESSES DEPENDING ON SETTINC OF c~D,AND £ &ASEs c,o,AND 

ELIMITr lND BACKGROUNOQUANTUM 

D 15 
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TUNE COMMAND 

• REPLACES lliE QUANTIJM COMMAND . 
•OP CAPA81U'TY REQUIRED 

•·SYNTAX: 

MINCt..OCXCJ'ClE - IF CLOCK ~ CYCLES TiiROUGH >-4EMORY 
IN LESS TIME TI-\.A.H THIS VALUE (ms), IT WlU, 

BA.SE -

LIMIT -

GNE UP (niRASH PRtVENTION) . 

PRIORfTY AT WHICH C,O, OR E PROCESSES WlU. 
BEGIN tH OJElJE: 

LOWEST (HtGHEST NU>-48ER) PR10RITY C,D. OR E 
PROCESSES c.>.N ATrAIN 

'-ilN, ~ - FOR CS PROCESSES, TiiE >.41Nlt.AJ"4 ANO MAXIMU>-4 VALUES 
THE "A'/ERAGE SHORT TRAl;SACDOH'• c.>.N BECOME: 

FOR OS ANO ES PROCESSES, niE VALUE OF II~ -
GBQJNO CtJAN]J,_. ••• BOTH ~ST~ SPEC!F1ED. SllT 
IF a.&IN ANO. ~ ARE DIF F e::R8-IT, t.4A.X tS USED 

1 S<l< SASE <25.5 SASE < U"'1! WIN < UAX 
U'-irr 

OP-lO 

.. I 



~----------------~£] ~:~K~~-...... 

:SHOWQ 
DORMANT WAITING RUNNING 

Q PIN JOBNUM Q PIN JOBNUM Q PIN JOBNUM 
L 1 c M36 #S44 

~ I 
t ~ 
L 8 
L 

ui~ ~ #$99 

h 1~ ~·· 
M 7 

M ~ #S69 
M26 #S76 

R~~ i~a~2 ) 
t H~~ is77 J80 c U3 #SSl 

E U~9 #~96 
M 0 # 62 

ca MINQUANTUM=O, MAXQUANTUM=300, BASEPRI=l52, LIMITPRI=200 
DQ MINOUANTUM=lOOO, MAXQUANTUM=lOOO, BASEPRI=202, LIMITPRI=238 
EQ MINOUANTUM=l0001 MAXQUANTUM=lOOQ, BASEPR1=240, LIMITPRI=253 
MINIMUM CLOCK CYCLE=lOOO 



,,,,.----------...._ ___ _;._~Q'W·Ml!WUETT ___ __ 
~j!M PACKARQ 

.. 

SHOW Q 

RUNNING - Oii THE DISPATCH LIST 
<LINKED THROUGH PCB ENTRIES) . . . . . 

DORMANT - NOT ON DISPATCH LIST 
<THROWN OFF BY DISPATCHER BECAUSE 

PROCESS IS WAITING FOR LONG-TERM 
EVENT) I 

D 19 



EXERCISE FOR SHOWQ COMMAND 
(Reference SHOWQ printout on previous page) 

. . 
.1. · What is the value of CBASE? 

2. What is the maximum value the 
average· short transaction can become? 

3. How many processes are waiting for 
the CPU?. 

4. How many command interpreter pro­
cesses exist on ~he system? · 

5. How many processes ore in the BS 
or AS subqueue'? 

6. How .many user processes are there? 

t) ?-\t 
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.. 

L~UNCHING 

PRO CE~~ 
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.,---------------------------------~El~i~'t~6 ' 

• 
DISPATCHER 

.. . 

WHEN NO PROCESS IS RUNNING, YOU ARE EITHER 

EXECUTING AN INTERRUPT HANDLER OR DISPATCHER .. 

- EXECUTES ON THE ICS 

- SCHEDULES PROCESSES IN CO, CO, ANO EQ 

- S ECTS NEXT PROCESS TO RUN 

- KEEPS TRACK OF CPU TIME PER PROCESS 

'' 



------------------------------------[hl]~i~K~----.. 

SAR FLAG 

SCHEDULING ATTENTION REQUIRED 

•wHO USES THE SAR FLAG OF THE PCB? 

WHEN A PROCESS IS NOT LAUNCHING BECAUSE IT IS 

WAITING FOR SOMETHING, PROCEDURE OSP 

(OISPA TCHER) CHECKS THE SAR FLAG • 

. 
IF IT IS 0 AND THE MEMORY WAIT FLAG IS SET, 

DSP KNOWS THAT SWAPIN HAS COMPLETED AND HAS 

CLEARED THE SAR BIT. THE SEGMENTS($) ARE 

STILL ON THE WAY IN. IF THERE IS MEMORY 

PRESSURE,· OSP WIL CALL AOJUSTLOCALITY TO 

REFERENCE THE SEGMENTS IN THE PROCESS'S 

.LOCALITY SO THAT THEY WILL NOT BE EATEN BY 

THE MEMORY MANAGER BY A LESS URGENT PROCESS. 

IF THE SAR BIT IS 1, OSP KNOWS THAT THE 

PROCESS JS STILL WAITING FOR ATTENTION.. IT 

WILL SW APIN THE PROCESS (UNLESS SW APIN IS 

ALREADY IN PROGRESS (SET IN SWAPT ABLE) DUE TO 

INTERRUPTED SW APIN). 

.. 



------------------------------------[hlJ~i~K~~-----.... 

•wHO SETS THE SAR FLAG'? 

FLAGPROCABSENT SETS THE SAR FLAG WHEN SIOCM 

TRIES TO IOFREEZE AN ABSENT SE.GMENT FOR A 

FILE SYSTEM INITIATED DISC REQUEST • . 

SAVESTATE SETS THE SAR FLAG IF THE IS TRAPPED 

ON MEMORY. 

•wHO CLEARS THE SAR FLAG'? 

SWAPIN CLEARS THE SAR FLAG IF THE SWAP WAS. 

SUCCESSFUL (BUT SEGMENTS ARE NOT NECESSARJL Y 

IN MEMORY YET) •.. 



Kl 



• 

MEMORY MANAGER 

USED TO LOCATE SPACE FOR, AND BRING INTO 

MAIN MEMORY, CODE AHD DATA SSGMENTS NEEDED 

BY A PROCESS. 

CONSISTS OF A NLlr1BER OF PROCEDURES IN MODULE 

KERNELC WHICH RUN ON THE ICS, NOT AS A PROCESS. 

K2 



'.tEFERENCING AN ABSENT SEGMENT 

• 

PROCESS SEGl1EHT AISEHCE 
. MEEDS --+: IS --»TRAP' -•>QUEUEON_ .. ~ADDTO )MEMORY 

SEGMENT AISEHT HANDLER SEGMENT LOCALITY WAIT 

1 
D·l SPATCHER PI CXS MOST URGENT PROCESS 

! 
1'AOCESS SWAP IN SWAP IN l/O 
's P10ST _ _...> CUTS -~> IEGIHS -+-coMPt.ETES· _ ... ,..swAPIH 
URGENT LOCALITY .SWAP SWAP COMPLETE 

r 
EHD OF MEHORY WAIT 

t 
PROCESS CAH .RUH 

13-42 IP'l~ wcw\..l'T'T 
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..... 
w 
I .,.. 
w 

PROCESS SWAPIN 

I SWAPIH I 
rJnext seg tn tnemaryf 

.J_eS J PO 
•I' 

segs w/out memory?~ 
yes nJ 

awake process · 

I Cl EAHRCG ION I 
force b'ground writes 

!Jo, 
.:!. 

' I fCTCUSCGH(HT I ~ 7 ~ 

fr 
space for se91~ 

-~ 1----yes no 
build read request 

~~ 

~. 

I RCSCRVCRCGION I 
find hfst flt 

" mark regton -

I HAKCROOtt I 
' ' 

I~ been referenced? 
ye$-f' no 

enough $pace now? • 
yes• no-

. ~ 

I HAK£0C I 
tnark seg abst!nt 

data seg7 
no yes 

"' queue wrtte 
..l. 

" 
?f 

' v 
I R£l[ASCR£GIOH I 

combine regloos 

btg,enough space? 
~C()lle Yis no- garba 

ct 
ge • • • 



r---------------------------------[hll~:~K'fil 

•' 

BANK a· 

%177777 

BANK 1 

.. %177777 
BANK 2 

%177777 

BANK 3 

MAIN MEMORY 
o ....... .--.. .--~ .... --... --............... --+-: 

I MPE MEMORY I 
RESIDENT AREA 

+,·---~------------------+ 

I . I . . . 
+·-····-·=··-=-+· 0 I I 
I I 
f · I 
I I 
1 ! ··--=--·==•••llnll••==••+ t I 

I I 
t I .. . 
+•==•••==••========--+ 

Q I I 
I I 
f I 

ADDRESSABLE UP TO 64K BANKS 

•MEMORY 
RES IDEN 
MAv Exr 
OTHER B 
NECESSA 



.---------------------- HE:WL£T1's PACKARD---....... 

. 
MEMORY- MANAG'F''4ENT TABLES ·----····-·····-----·---·-· 

*' SWAPTAAL~ C S£G"4F-aT LOCAL I T:t LlSTS) 

•, AVAlLAPLE PEC:ION ~I1~A-P 

•- AVAILABLE REGH'IN LIST 

• DATA SEGMENT t~BLE 

• COOE SEGMENT TAHLFS 

... _ 

K Fi 
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LOCALITY OF A PROCESS 

THOSE SEGMENTS CURRENTLY BEING USED BY 
A PROCESS I 

II (') 



,,,,,,,,..--------------------- H£Wl.ETT',,PACKARD ----..... 

SWAPTAPU~ ........ , .. , * ~OIJTftJ JJ s AU.. $G'C;r:µf ID\) T c_oa.At..rrl (..J STS FD!! At.<... 

• DST \27 /J~CE'SS~ ... 

• S WORO ENTRIFS 

. . 

J,rtC~.L 11 'i tW 

EACH PROCt-:ss C"S1''.C1-'F.~T LOC"r.LlTY t.tSTS") 

K9 



~-----------------~kl ~i~K't~6---.... 

MINIMAL LOCALITY OF A PROCESS 

• STACK 

• XDS (IF SET' TO ·tT) 

• DATA SEGMENT WITH OUTSTANDING DISC 110 

• MOST RECENTLY USED CODE SEGMENT .. 
• FAUL TING SEGMENT 



,... 
SWAP TAB!.£ 

" WHAT KEY IMFORMTIOH IS KEPT IH THE SWAP TABLE? 

.· 

~ 

•· WHETHER THE SWAP•IH lS lN PROGRESS FOR THE PROCESS 

• [F THE PROCESS' LOCALITY COHTAlHS AT WST OHE SEG11EHT 

- [F THE PROCESS' SllAP-lN IS COf1Pt.£TE . . 
•· ffUP1BER CF SEGMENTS TO READ IN BEFORE SWAP•IH IS COMPLETE 

- PotPCTERS TO QUEUES CF PROCESS·ES WAITING FOR A SE~EHT 
- SEGMEHT FREEZE REQUESTS 

- WHETHER A "'OCESS IS' WA?TUifG FOR ruse 1/0 AGAINST THE 
SEG.'\EMT 

- WHICH S~~EHT (IF AHY) JS IEIHG READ lH IY PROCEDUR!! 
.. 

SWAP-JN 

13-34 Wl:'I MCW\.ZT'T 
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~AP TABLE (coHT.) 

.. 

WHo USES THE SWAP TABt.£? 

- PROCEDURE SWAPIN 
f{£A!)s IHTO MEMORY THOSE SEGMEMTS NEEllEI> IY A PROCESS THE 
DISPATCHER HAS CHOSEH TO RUH 

. •·PROCEDURE DSP (IU SPATCHERt 

PIARKS AS REFEREHCED THOSE. SEGMENTS OF A· PROCESS' MlHU1.Al. 
LOCALITY $0 THAT NEXT PROCESS CHOSEN IN IHTERU1 WILL NOT 
FORCE THOSE SEGl1EHTS.t0 OVERLAY CAHDJ!>ATES IF f'IEMORY 
PRESSURE OCCURS 

- PRocEDURE UNDEFSEGSMPIKl .. . . 
nETEMIHES WHICH PROCESSES ARE WAITING FOR A GIVEHSEGMENT 
TO COl1E INTO MEMORY SO THAT THEY CAM IE AWAKENED 

IJ"l:'I MCWUlTT 

------------------------------~-------------~l..l~CKAAC 
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SWAP TABLE (CONT,) 

•· 
·, 

WHEN ARE S£GP1EffTS~ ADDEll TO A PROCESS' LOCALITY LIST? 

• tAu..s:TO l'ROCEllURE ADDTOLOCALITY 
LOCKSEG ADDS A SEGMEHT.REQUESTED TO IE LOCXEll IN 
IU110RY TO THE. LOCALITY' LIST OF THE. REQUESTING. l'ROCESS 

QUEUEONSEGMENT ADDS A SEGP1EMT· TO THE LOCALITY LIST OF 
A PROC!SS ~EH THAT PROCESS. HAS AH AISEHCE TRAP OH, 

THE SE.GP1EHT 

. SAVESTATE SUBROUT1HE OF DSP ADDS THE LAST REF!REMC!l) 
CODE SEGP1ENT OF THE ILOCJ<lHG PROCESS TO lTS Lcc.lLITY 
LIST IF MEMORY PRES.SUR£ 

WHEN ARE SEGMEHTS. R£110VED FROfit· A PROCESS'' LOCALITY Lt ST? 

• CAu.s· TO'. PROCE'JURE ADJUSTl.CCALlrt 
SrfAPtH REDUCES A. PROCESSr LOCALITY TO MJHlKAL BEFORE 
READING.. IN 

TERMIHATE REMOVES AU.. SE~EHTS- FROM A PROCESS' LOCALITY LIST 

• 

13•36 rt:'I MCWUT"I' __ ......._ ___________________ r.:'U •ACXAAO 



_.,,.---------------------·HEWl.£T1',P>.CKARD-----.. 

SWAPTABLE ···-·····,--
WHEN ARE SEGMENTS JlEMOVED f'RO~ THE LOCALITY LIST OF A PROCESS? ----------·------·-·····--·--------------·····-··--------·--··---
CALLS TO PROCE~UR£ ADJUSTLOCALITY 

--------------

• SWAPIN CUTS LOCALITY TO ~lNT~AL aero~£ SWaPPING lh A PPOCESS ------ .. -
• T£P~INATE PEMOVES ALL SFGU£~TS FRO~ A PPOCESs•s LOCALITY Ll~T 

---------
UPO~ PROCESS TER~lNATJON 

K 14 



------------------~- HEWl,ETTS PACKARD.----

SWAP TAB LE 

PCBLlf 
UJOR.t> I 

/: PCBZ7 
WORD I 

• 
• 
• 

5Ll­
HEA.DER 

PHJ 1-4 

• 
• 

5Lt.. 
ttEADER. 

PIN l..7 

• 

• 

-... 

~L.L 
Et+T~'( 

J_ 

5LL 
EA~Y 

Pt'-l~ 

I ,,,,_ 

<"Seb tDA 

--.- . . 
.,.-"" 

....... -...., ~ 

SLl-
E JL.l. Tfl>( 

P•l-l ;z. 7 
seb,t>A 

,,, 
I 

I 

St..-L 
ti-I.Te-'( 

GE'blD 

- - .... 
~ '!"' 6LL-

El-\.~'( 

sebtD 

----~~------------------- ,~---~---------------------~---



-------------· Hf:WLETTVJI PACKARD ---....... 

SVJAITABLE DST :Z3ro 

eMT~'l'cP •Fee6. e~i-e.te:~ 
. ~6l.S i'SL t Nt>X t 6T FeES'· S'JJ'TJ!.Y 

. ft..B Wl~~----------.-----------
.SLL 
ttEAl)S"~ 
Pl~ 2'-( 

Pc.SW l..+-~.....,..~.......,.....,.....,...-..-.-..-..-...~.-... 
SLL . 

. 1+6 M":>ee.. 
Ptb-.l ..2-7 

Sl-L 
L.JST . 
e>-rre.Y 

• • 
' 

.. 



SEGMENT IDENTIFIER 

•• 
foUH.D IN PC!,, REGION, HEADERS,, SPECIAL REQUEST TA!L.i.1 SWAP' TABLE~ 
Alm ·SCH£ IlO TAll.!S 

S£GIDENTlFIER.· CO:l)•l 
•· SEGMENT IS P.ARTOF'. A PROGRA11 
- SEGlDENTIFIER. (1:7) IS PROGRAM INDEX INTO CSTXBLK 
- SEGIDENTIFIER. (8:8) IS LO.GI.CAL. SEGMENT NUMBER 

SEGIDEMTlFIER. <0:2l-O 
• SEGMEHT'. IS A DATA SEGMENT 
- S£GIDENTIFIER. (2:14> IS DST ENTRY HUMBER 

SEGIDENTIFlER. <0:2)•1 
•· SEGMENT IS AH SL SEGMENT . -
·- SEGIDENTlFIER. C2:l4l lS. SL CCST) ENTRY HUMBER 

STANDARD SEGMENT IDEMTl FlER· FO~T ALLOWS: FOR 

- 214 DATA SEGMENTS (16,,384) 
•· 214 SL SEGMENTS (16,,384) 
• 27 COHCURREHTl.Y LOADED PROGRAMS (128) 

• 28 CODE SEGMENTS PER PROGRAM (256) 

.. 

13-ZO r,G'I ... .:wu:TT 
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SEGMENT IDENTIFIER FORMAT 

• 

l 1 1 l l l 
0 l 2 3 ~ 5 6 7 8 9 a l 2 3 4 s 
I a 0 l DATA SEGMENT HUMBER I 
I a l l I SL ENTRY HUMBER .. 

11 : CSTBLK INDEX : LOGICAL SEGMENT I . 

13•21 !in:"I "4t:WU:T'T' 
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_.---..----- HE:WLETT~f) .. PACKARD - ~ 

MAXIMUM AVAILABLE REGION 
. . C.E LL 

.. . . 

SYS&LOB 7o 45 

CONTAl NS THE #OF FAGES 
l N THE LARGEST CURRENTLY-· 

AVAlLA5Lt~ RE6lON 



AVAILABLE REGION BIT MAP (ARSBM) 

%1044 SYSBASE INDEX OF BASE OF ARSBM 

ARSB~ DST # •58 (%71) 

0 

0 

16 

• 
• 
•· 

l 2 3 q 5 6 7 s 9 10 11 12 13 14 

' 

M= (#: OF AVAILABLE REGION SJZES/16) +1 

ARSBM (J) • (N:1 ) = 1 ==> THE A VAILASLE 

REGION LIST OF SIZE J•1 s+K PAGES IS 

· NON-EMPTY. 

13·24 

15 
15 
31 

-· . 

ARS!M(Q) 

ARSBM{l) 

r,;;t HEWLETT 

------------------- a.'.f...I PACKAAO 



AVAILABLE REGION LIST CARL> 

%10~!4 SYSBASE INDEX OF BASE OF ARL 
ARL DST # • SS C %57) 

...... 

:o 1 2 3 4 s· 6 7 8 ·g 10 11 12 
ARLD CO> 0 

.. . 0 

ARLD Cl> BANK OF FIRST AVAIL REGION OF. SIZE •• l PAGE 

BASE OF FIRST AVAIL REGION OF StZE • 1 PAGE 

ARLD. C2> I IAHK OF FIRST AVAIL REGlOH OF S.IZE • 2· PAGES 

B~SE OF FIRST AVAIL REGION OF SIZE • 2 PAGES 

• 

• 
ARLD CN) BANK OF FIRST AVAIL REGION OF SIZE • H PAGES 

I . 
!ASE OF FlRST AVAi L. REG tON O.F SIZE •' N PAGES 

13 14 15 

.. 

. 

AVAILABLE REGIONS IN MAIN MEMORY ARE KEPT TRACK OF BY MULTIPLE 
FREE LISTS. ALL AVAILABLE REGI.ONS OF THE SA1'\E SIZE ARE LINKED 
INTO THE SAME AVAILABLE REGim~ LIST CARL). A BITMAP IS MAINTAINED 
TO INDICATE WHICH LISTS ARE NON·El"PTY CARSBM). A SYSGLOB CELL IS 

·MAINTAINED WHICH CONTAINS THE SIZE OF THE LARGEST CURRENTLY 
AVAILABLE REGION. 

I .• • 

r~;t M£W1.£TT --------------------1.:U PACK.t.AO 
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A SEGi1ENT MAY BE IN ONE OF THREE MEMORY STATES: 

ABSENT 

.. 

PRESENT 

THE SEGMENT IS NOT IN Mlli MEMORY. IT IS IN VIRTUAL 
MEMORY COUT ON DISC). 

- THE SEGMENT IS IN MAIN MEMORY 
- AN UP TO DATE COPY OF A CODE SEGMENT EXISTS IN 

VIRTUAL MEMORY • 
-· AH OBSOLETE COPY OF A DATA SEGMENT EXISTS IN V!1 • 

RECOVERABLE OVER~Y CANDIDATE 
- VALID COPY OF SEGMENT EXISTS BOTH IH f1AIN }}EMORY 

AND DISC. 
- COPY IN ;1AlrJ MEMORY IS EXPENDABLE 
- IF SEGMENT IS REFERENCED,, SWAP lN IS NOT REQUIRED 

SEG:1ENTS THAT ARE RECOVERABLE OVERLAY CANDIDATES ARE CONSIDERED 
AS •FREE AREAS" FOR THE MEMORY MANAGEMENT ALGORITHMS 

.. 



~--------------------------------~El~!~K~~----. 

. MEMORY: REGIONS 

., AVAILABLE 

CONSISTS OF FREE AREAS OVERLAY CANDIDATES 

• RESERVED 
. ' . 

A ONCE AVAILABLE REGJON THAT HAS BEEN 

SELECTED BY MEMORY MANAGER FOR A SEGMENn 

ALL ANTICIPATORY WRITES OF OVERLAY 

CANDIDATES ANO READ OF THE NEW SEGMENT 

.. HAVE NOT TAKEN PLACE. 

• ASSIGNED 

A ONCE RESERVED REGION THAT HAS BEEN 

CLEANED AND HAS HAO A NEW SEGMENT READ 

INTO IT. 



,.-----------------------------------[hll~!~~-----... 

MAIN MEMORY REGIONS 

1. MAIN MEMORY IS PARTITIONED INTO REGIONS. 

·· EACH REGION IS IN ONE OF THREE ST A TES: 

AVAILABLE, RESERVED, OR ASSIGNED. THE . . 
REGION HEADERS AND TRAILERS OF AV AJLABLE, 

RESERVED, AND ASSIGNED REGIONS CONTAIN 

THE ST A TE AND CONTROL INFORMATION 

PERTAINING TO THE CURRENT OR PLANNED 

CONTENTS OF THE REGION. 



FJ:W HEWLETT 
~----------------af/!.Jj. PACKARC-........ 

2'. AVAILABLE: 

AN: AV.AILASLE REGION· IS AVAILABLE FOR 

CONSUMPTION BY THE FREE SPACE. ALLOCATION 

MECHANISM~ AN AVAILABLE REGION CONSISTS . . •· 
OF· NEIGHBORING SUBREGIONS, EACH OF WHICH 

IS EJ.THER A HOLE OR AN OVERLAY 

CANDIDA TE. AN. AVAILABLE REGION IS 

LINKED INTO THE AVAILABLE REGlON LIST OF 

APPROPRIATE SIZE. 



~--------------~;;. HEWt.ETT ___ _ ai:'l:..11 PACKARD 

AVAILABLE REGION 

AVAILABLE REGION 

1012=31=--------- 161722 

FREE 
AREA 

\. 

OVERLAY 
CANDIDATE 

J 

OVERLAY 
CANDIDATE 

FREE OVERLAY 
AREA CANDIDATE 

WAS 01~CE AN ASSIGNED REGION. MEMORY MANAGER 
FOUND THAT THIS SEGMENT WAS NOT BEING REFERENCED 
OFTEN AND~ THEREFORE~ MADE ITS SPACE AVAILABLE 
FOR USE. HOWEVER., IT MAY STILL BE REFERENCED BY 
A PROCESS AND THUS BECOME AN ASSIGNED SEGMENT. 
ONCE THIS AVAILABLE REGION HAS BEEN SELECTED 
FOR USE TO SATISFY A MEMORY REQUEST < RESERVED 
REGION) THE OVERLAY CANDIDATE MAY NOT BE RECOVERED. 

K 21 
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3-._ RESERVED: 

A RESERVED REGION IS A MAIN MEMORY 
•' -

REGION WHICH IS IN THE TRANSITION ST A TE 

FROM AVAILABLE TO ASSIGNED. A RESERVED . . . 
. --- - REGION - · CLEANED, ANO THERE IS A f bejj)PENCING CISC REAC OF A SEGMENT INTO THE 

- > REGION:. -



_,,_----------------------------------[hiJ~!~Lfil---....... 

4. ASSIGNED: 

ASSIGNED REGIONS ARE OCCUPIED BY PRESENT 

SEGMENTS. AV AJLABLE AND RESERVED 

REGIONS CONSIST OF ONE OR MORE ADJACENT 

SUBREGIONS. REGION HEADERS AND 

TREAILERS ARE PARTITIONED INTO GLOBAL 

AND LOCAL COMPONENTS. THE GLOBAL REGION 

HEADER/TRAILER IS ONLY VALID FOR THE 

FIRST /LAST SUBREGION IN REGIONS 

CONSISTING OF MORE THAN ONE SUBREGION. 

l 



~---------------------------------~ll~:~K~J----. 

.. .. 

MEMORY ·REGION HEADERS AND TRAILERS 

• EACH REGlON IN MEMORY HAS A HEADER AND 

TRAILER. 

• USED. INSTEAD OF THE MEMORY LINKS OF MPE11t 

• CONTAIN INFORMATION USED B.Y MPE TO ALLOCATE 

MEMORY SPACE •. 

.. 

'. 



REGION HEADER AND TRAILER 

RESERVED 
REGION 

.. 

. 
REGJON SIZE IN PAGES 

# 1/o's NEEDED TO OVERLAY REGION 
JN171AT10N MESSAGE 
COMPLETION MESSAGE 

Q FOR PINS IN SEGMENT WAIT (HEAD TAIL) 
# OF UNUSED PAGES 

DROP OF F1RST REQUEST FOR SEGMENT 
SUBREGION SIZE IN PAGES 

# OF PAGES FROM START OF REGION 
DROP OF DISC WRITE REQUEST 

SEG lDENT IF l ER 

· LDEV I HODA 
LODA 

MAY BE FREE AREA OR 

CODE/bATA SEGMENT 

SUBREGION SIZE IN PAGES 

REGION SIZE JN PAGES 

""'! 

i .J 

"" 

< 

) 

1-" 

) 

) 
"'I 

) 

I{ 

GLOBAL 
HEADER 

SUBREGION 
HEADER 

SUBREGION 

SUBREGION 
TRAILER 

SUBREGION 
HEADER 

SUBREGION 

SUBREGION 
TRAILER 
GLOBAL 
TRAILER 

13-18 FJ:I Mt!:Wl..ETT 
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,_.,.------------------· HEWLETT u PACKARD 

2.3 Main Memary.Req1on Headers and Trailer~ 

Main memory is partitioned into reqions. Each reqion is in one of three state' 
available, reserved, or assiqned. 

An available region is available tor consumption by the tre• space allocation 
mec:nanism. An available reqion c:onsists ot neiqnoorlna suoreqions, eact\ ot 
which is either a hole or an overlay candidate. An available reqion is linked 
into the available reqion list of appropriate si:e. 

A reserved reqion 1s a main memory reqion whic:h is in the transition state from 
available to assiqned. A reserved reQion has been cleaned, and tnere ls a 
pendinq disc read of a seqment into the reqio~. 

Assiqned reqions are oec:up1ed by present seoment~. Available and reserved 
reqions consist ot one or more adjac:ent. sut>-req1ons. Req1on headers and trailer! 
are partitioned into <:Hobal and loc:al eo'"ponents. The qlobal reqion 
header/trailer ls only valid tor the first/last subreQion in reqions eonsistinq 
ot more tnan one subre9ion. 

The reqion headers and trailers ot· available, reserved, and assiqne·d re<:ions 
eontain the state and control information pertainin9 to the current or planned 
contents of tt\e region. 



MP£ IV MEMORY MANAGER 

---------------------
THE MEMORY MANAGER USED BY MPE IV CONSISTS or A GROUP OF PRO• 

CEOUR£S (IN MOOUL£ KERNELC) ANO USES AN ALGORITHM FOP OE• 

TER~INlNG .. WHICH SEGMENTS ARE TO BECOME OVERLAY CANDIDATES WHEN 

MEMORY SPACE IS NEEDED~ THIS ALGORITHM CHECKS TO SEE WHICH SEG• . . . 
MENTS HAVE NOT BEEN REFERENCED RECENTLY BY ANY PROCESS. THESE UN• 

REFERENCED SEGMENTS WILL BECOME OVERLAY CANDIDATES WHEN SPACE IS 

NEEDED. THIS TENDS TO REDUCE THRASHING SY CONSIDERING THE MEMOFY 

NEEDS OF THE SYSTEM AS A WHOLE. IN ADDITION, SINCE THE AL• 

GORITHM CYCLES THROUGH MEMORY TO PRODUCE OVERLAY CANDIDATES, 

AVAILABLE AREAS ARE OPENED UP IN PROXIMITY TO EACH OTHER, IN• 

CREASING THE CHANCE (WITH THE HELP OF COMPACTION) THAT LARGE 

SPACES WILL BE CREATED. AS OVERLAY CANDIDATES ARE CPEATEO, SAC~­

GROUND ANTICIPATORY WRITES ARE ISSUED (DATA SEG~ENTS). THESE 

WRITES WILL NOT BE GIVEN A HIGH PRIORITY UNLESS THE SPACE CON• 

TAIN!NG THE OVEPLAY CANDIDATE IS SELECTED AND RESERVED TO FILL A 

MEMO~Y REQUEST. 

THE MEMORY MANAGER SELECTS THE SMALLE_ST. AVAILABLE CF PEE + O.C •) 

REGION WHJCH WILL FULFILL THE ME~ORY REQUEST. IT SETS UP THE WRITE 

ANO READ INFORMATION IN A PART OF THE REGION CALLEO A HEADER SO 

THAT THE I/0 SYSTEM CAN COMPLETE NECESSARY WRITES ANO READS INTO 

THE REGION. THE ~EMORY MANAGER IS FREE TO HANDLE OTHER MEMORY 

REQUESTS WHILE TH£ I/O IS ~OMPLETING. 

MEMORY COMPACTION rs OONt WHEN A SEGMENT BECO~ES AN OVERLAY 

CANDIDATE AHO DURING A OISPATCHEP PAUSE. 



MEMORY ALLOCATION 

Request 
satisfied 

LL YES Is requested segment 
f' in memory ·olreody? 

Remove trom 
pvoilable list ond /_ YES 

olloc:cte for ~ 
seoment 

YES 

... 

YES 

La~ge enough 
available region 

in memory? 
NO 

Scan memory to find o 
segment which hos not 1-+-'---~' No room 

been referenced recently ~...s 7 for segment 
Have we cycled 

throuah memorv? 

Make unref ere need seg l 
an overlay candidate . 

Large enouah 
ovoiloble reolon 

in memorj? 
NO 

Do memory 
compaction around 
overlay candidate 

Large enough 
ovailabte rearon 

in memorj? 
i.­

NO 



------------------------------------~ei~:~K~----.... 

MEMORY MANAGEMENT REPLACEMENT 

• USED TO FIND OVERLAY CANDIDATES WHICH MAY 

OR MAY NOT SATISFY REQUEST. 

.. . 
1. SCAN THROUGH MEMORY REGION BY REGION. 

2. WHEN ASSIGNED REGION IS FOUND, CHECK 

REFERENCE BlT IN SEGMENT TABLE. 

·· 3. REFERENCE BIT IS ON, CLEAR BIT ANO 

CONTINUE SCAN. 

4. IF REFERENCE BIT .IS OFF, MAKE SEGMENT AN· 

OVERLAY CANDJOA TE CHECK TO SEE IF BIG 

ENOUGH SPACE HAS BEEN CREATED. IF NOT, 

DO LOCAL GARBAGE COLLECTION AROUNG 

REGION. IF REQUEST STILL IS NOT 

SATISFIED, CONTINUE SCAN. 

. ·. 

.. 
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REPLACEMENT ALGORITHM 

CST MAIN MEMOR'( .. ,..., 
.._ ___ cs_r ..... 1-s-----teank 5 

OST 101 
Ovet1cy Candidate 

CST 66 Ovet1a Cand .. 
,..,,_. 

r 
CST 7,j 

OST 107 

: :o§.! 1~~e(O.f:): : ] a~~~ · 
- - _F'~e - - - · Re- · 

OST 116 o.c~ • .gion f 
DST ______ c_sr_s_1 __ 0._c. ____ ...,.· Sank 61 

_,_. 

OST 102 · 

-'-

. ... ________________________ _ 

.. 



..-------------------------------------------HEWLETTSPACKARD~------... 

GARB~GE COLL~CTION 

·---···-~-----~---
(MEMORY CO~PACT!ON) 

• COMBINES AVAILABt,E PEG IONS INTO I.A PGEP A VA l LA~Lf'. REGIONS (HOLES) 

• INCPEAStS THE PRORA~ILITY OF PikOINC POO~ IN ~E~OPY POP SEC~ENTS 

• 2 TYPES or GAPBACE COLLECTION: 

1. LOC~L GAP~AGE COLLECTIO~ 

z.. GAP~AGF'. co1.u:ct ror~ [HIRING ril SP ATCHER p~ US£ 

.. 

K 40 



GARBAGE COLLECT! ON 

• 

.. lac.AL. 6.ARSAGE Cot.1.!CTt ON 

- CAwn IY REWSEREGlON ~!M A NEW OVERLAY CAHDl?JAT£ 
HAS IEEH COMBINE?> IHTO NEIGHBORING AVAil.A!L.! REGIONS 

AH!l THERE lS STil.1. NOT A· IIG !HOUGH SPACE TO SATISFY 
REQUEST 

• COL.LECTGARBAGE SCANS tlCWH lH MEMORY llfTlL. PR!VlOUSt.Y 
AVAll..ABL..E REGION IS POUND AHD MARKS AU.. lHTERV!HlHG 
SEGMENT ABSEHT 

.,. f'bve· IHTERVEPHHG SEGMENTS TO AHOTH!R AREA OF MEMORY 

AND. COMBINES ORIGINAL. HOt.!, SPACE OCCUPIED BY '10VEll 
SEGMENTS AHO· PREVIOUS AVA·IUBL.E REGION 

- IF STil.1. HOT ENOUGH SPACE", REPEAT PROCESS IY SCAHHIHG 
FROM ORIGIHAl. HOLE UPWARDS IH MEMORY 

13-~ 
W";;'!I ,..~'#UTT 
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wARBAGE COLLECTION (CONT,) 

GLOBAL GARBAGE CoLLECTION 

• 0HLY HAPPEHS WMEH DISPATCHER IS PAUSED, I.E. HO 
PROCESS IS READY OR ABLE TO RUN, POSSIBLY DUE TO 
f1£1'()RY SHORTAGE 

- DISPATCHER CHECXS TO SEE JF THERE IS MEMORY PRESSURE 
BY CHECXIHG TJHE !ETWEEH CALLS TO PROCEDURE MAKEROOH 

- {F PRESSURE EXISTS, CALL COLLECTGARBAGE WITH A CODE 
INDICATING WE WANT TO INCREASE THE SIZE OF THE LARGEST 
AVAILABLE •HOLE• 

- ALGORITHM THEN PROCEEDS AS IN LOCAL GARBAGE COLLECTION, 
BUT CHECKS BETWEEN STEPS TO SEE IF THERE IS SOMETHING 
MORE URGENT TO 00 

13•41 r,.i~ M(WL!'.TT 
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~RY COMPRESSION I GARBAGE COLLECTION 

z 
~ 
z 
c m 

I>• 

AVAIU!L..E 

ASSIGNED 
6 

AVAU.A!L.! 

ASSIGNED 

5 

"' ..IZ 
~Q :s; 
-"' ci: 
> < 

ASSIGNED 

4 

ASSIGNE.:c 
3 

ASSIGNED 
2 

AVAIL.ABLE 

ASSIGNED 
l 

AVAIL..UL.£ 

ASS.lGNED 
6 

AVAILA!L.! 

ASSIGNED c: 
5 

N 

. 
z ,.. Q -c 
"" a: 

"' _, 
ca 
!S -c 
> c . . 

\.. 

ASStGNEb 

l 

I 

AVA I UBL.£ 

ASSIGNED 
6 

a -c 
&.I.I 
a: 

"' _, 
m 
!S -c 
> c 

ASSIGNED 
l 
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------------- HEWLETT& PACKARD ---...... 

FREEZING SEGMENTS 

. -·FROM TIME TO TIME A SEGMENT (CODE OR DATA) NEEDS 

TO BE FROZEN. FREEZING INVOLVES MAKING A SEGMENT 

CORE RESIDENT AND KEEPING IT THERE. 

- MPE WILL UPON INITIATION OF I/0, FREEZE A DATA SEG­

MENT IN MEMORY FOR THE I/O SYSTEM TO DELIVER TO. 

THE STACK IS THEN SAID.TO BE"I/O FROZEN".·. 

- COMMUNICATIONS SUBSYSTS1S USE FREEZING FOR MAKING 

CS UR IVERS CORE RESIDENT AND FOR THE CS TRACE FACILITY. 

IT IS ALSO USED TO. FREEZE A CORE RESIDENT TABLE FOR CS 

GLOBAL FLAGS. 

- FREEZING IS USUALLY IMPLEMENTED BY" LOCKING THE SEGMENT., 

THEN FREEZING TO REDUCE FRAGMENTATION. 

• K 44 



,..-------------- HEWLETT& PACKARD --

LOCKING SEGMENTS 

PRIVELEGED PROCESSES WITHIN MPE MAY REQUEST TO LOCK 

A SEGMENT. LOCKING INVOLVES MOVING A SEGMENT TO A 

BANK BOUNDARY. IT S\1CUlD "BE DONE BEFORE A FKEEZE 

TO INSURE MINIMAL FRAGMENTATION.• . 

*THE I/O SYSTEi·1 DOES NOT LOCK A SEGMEHT BEFORE 
FRtELI1~G FOR I/O. · 

K 45 
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MEMORY PRESSURE 

DETERMINED BY TIME BETWEEN SUCCESSfVE CALLS 
TO MAKE ROOM. 

.. •. 

TO=TIME @ CALL ·1 

T1 =TIME. @ CALL 2 ·. 

• 

TO 

® 

TO T1 

I 
I 
I T1 
I 
I 
I . 
I 
I 
I 
I 

.. 

I THRESHOLD 



· CLOCK. ALGORITHM 

0 

. ?I 
/ 

T1 / /< ) 
\ ) ,_,,, 

MAINTAINS A POINTER 
AT LAST STOPPING POINT! 

TO 0 

T1 --7 

12--7 

T3-7 

• 
• 

·. 

BANK 1 

MIN CLOCK CYCLE MEASURES HOW WELL THE 
SYSTEM IS DOING AT KEEPING MOST REFERENCED 
SEGMENTS IN MEMORY. 



-------------------[ha ~!;fK~ ~ 

CLOCK ALGORITHM 

CLOCK CYCLES THROUGH MEMORY SLOW? 

MEMORY MANAGER WAS DEVELOPING o.c·s. 
CLOCK CYCLES THROUGH MEMORY FAST? 

EITHER; 

- MANY SEGMENTS REFERENCED RECENTLY 

- ALL SEGMENTS ALREADY O.C. 

- LOTS OF FROZEN SEGMENTS 

WHEN SHOULD THE ALGORITHM .GIVE up·7 

HOW CAN WE CONTROL THIS THRESHOLD? . 

MINCLOCKCYCLE [:TUNE COMMAND] 

WHAT IS THE DEFAULT M1NCLOCKCYCL.E7 

• 



.. 

STATIC MULTIPROGRAMMING FENCE PREVENTS MEMORY 
MANAGER FROM TRYING TO DO "TOO MUCH"• 

PRIORITY 

PROC A 
. . 152 

PROC 8 155 

• 

• 

• 

FENCE 
~~-----......, r--__, 

FENCE SET TO 
# SANKS! 

f'OR NUMBER 
OF" PROCESSES 
DOWN THE: UST 

PROC N 180 SYSGL08 CELL 
SO IS MODIFIABLE! 

DISPATCH QUEUE 

WHEN DISPATCHER FINDS PROCESS NEEDS MEMORY 
SCHEDULING IF THERE IS A· MEMORY SHORTAGE 
A CHECK IS MADE TO SEE IF THE NUMBER OF 
SHORT WAITED PROCESSES ABOVE THE PROCESS 
IS EQUAL TO OR GREATER THAN THE STATIC 
MULTIPROGRAMMING FENCE. IF SO, DISPATCHER 
WILL SKIP TO THE NEXT PROCESS INSTEAD OF 
CALLING SWAPIN .. ·.· 



PCB 
wor d 

1 

.. 

.. 

.. 

PIN 25 
HEADER 

OST 
, 17 

CST 
4.02 

OST 
136 

. 
. 

SWAPPING IN A PROCESS 

. 

D ST 

' 

1 

) 
~ ST 

@ 

cs 
Bio 

TX 
ck 

4 

SEGMENT 
TABLES 

117 

121 

136 

161 

J02 

.• 0 
,;; 104~. ~ Re.;lonf@ 

.@ 
CV 

0 ( A.R.8it Mop J 
@ 

@01 A.R. Ust 

@ DISC REQUEST 
· QUEUE 

@ ...,_ __ -."4 

MEMORY 

© AVAJL 

OST 121 

OST 161 

.. 

.L 

@ 

1... 

I'@ 

@ 

_.,..: ··-· -. ',_... 



· SWAPPING IN A PROCESS 

.. 
l. SWAP'IH usc:s: PIM 25's SLL HEADER To· FtHn FIRST SEGMENT 

IN Sll TO IRIHG IN FOR PROCESS 25 . 
. · 

2. SWAPIU CMECXS DATA· SEG11EHT· TABLE EHTRY 117 AND FINDS· 
· THE SEGMEHi IS ABSENT AHD THAT TME SEG11£HT SlZE IS 
6 PAGES 

3. FETCHSEGMEHT CHECXS P\AXAVAILREGI.OH CELL AHD FINDS l'.AXI~UM 
AVAIL.ABLE s·1zE ts ll PAGES 

4·. FETCHSEGMENT CHECXS AVAIL.ASL! REGIOH BITMAP TO FtHll IEST 
FlT SIZE FOR THE SEG11EHT .,, F1NDS IT 1·s 10 PAGES 

.. 5. F£TCHSEGMEHT SE1.£CTS FIRST AVAIL.ABLE RE.GIOH oF· SIZE • 10 PAG~ . 
6 •. RESERVEREGION,. CLEANREGION ct.EAN.OUT O.C.'s lN REGION AND 

SET UP REGION; FOR DST 117;. EXCESS PAGES ARE RETURNED 

1·. SWAPlH FINDS NEXT ENTRY CCST Ll.02> IN SWAPTA!L.E 

8. SWAPIH FlHOS FR°"' CSTX THAT SE~EHT' 4.02 IS AH OVERLAY 
CAHO I DATE .. 

1345 Fl:"'I WCWt...z'fT 
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SMAPPING IHA PROCESS (CONT,) 

.. 

9. RECOVEROC TIJRNS OFF ROC BIT A~D ABSENCE BIT IH CSTX 
AHO FIXES UP REGION 

10. SWAPIN FINDS NEXT ENTRY CDST 136) IH SWAPTABL£ 

11. SWA?IN FINDS ENTRY IN DST AND FINDS SEGMENT IS 
ABSENT AND HEEDS 13 PAGES 

12. FETCHSEGMENT CHECKS MAXAVAILREGlON CELL AND FINDS 
SIZE IS TO SMALL 

13. MAKEROOM LOOKS AT ASSIGNED MEMORY REGION AT SCANPOIHT 

14. MKEROOM LOOKS AT ENTRY IN DST FOR SEGMENT (121) 
IN MEMORY REGION;· FINDS IT HAS BEEN REF£RENCED SINCE 
LAST CYCLEJ TURNS REFERENCE BIT OFF 

15. f'\AKEROOM LOOKS AT NEXT ASSIGNED REGION IN MEMORY 

}J-46 rl~ MEWU'T"T 
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SWAPPING I.H A PROCESS (CONT.) 

16'. MKEROOM LOOKS' AT DST £HTRY' 161 FOR THE SEGMEH' I H 

THE REGIOH; F;lHDS IT HAS. NOT IEEH R!FERENCEI> StHCE LAST· 

CYCLE; MKEOC. TURH·S: OH ROC. AND ABSENCE BITS lM DST; MAK!.S" 

" AVAILABLE REGlON TABLES CHANGES 

17. P'A~QC SETS UP· WRITE OF SEGMENT IN JSACXGROUND DISC QUEUE 

18., M.'<E'.OC CHECXS f'iAXAVAILREGIOff CELI., FtHDs· SIZE is llG 
ENOUGH,. BEST FIT REGION IS Cl.EAHEI> AND RESERVED 

19 •. PROCESSlMITI\SG' QUEUES DISC READ REQUEST FOR DST 136 WHEH 

AU. WRITES FROP'\ THE REGION HAVE COfl1PLETED . 
20. WHEH SlODM SIGNALS THAT READ OF DST 136 lHTO "EMORY IS 

CCHP1.£TE,. SWAPIH IS COMPLETE. 

13-C7 tr.t:t ~«wUTT 
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MPE IV 

HOW MEMORY MANAGER 

INTERF·ACES WITH THE 

1/0 SYSTEM 
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HP3000 lII MEMORY OUHPC.00.00 ot SYS vtR C UPDATf 00 fIX 00 DUMP TIME 3/20/tl. 1:54PH 
(C) HEWLETT-PACKARD CO. 1910 

•••••• REOISTERS • ••••• 

.. DB CIR • 051'74 • INTEIUtUPTS • OH • 
• • "' .. S BAHK HIR • 000000 • TRAPS •Off' • CSRQ • OFF 
• " • • • 
It DL • 053287 *PBBANK• 000007 • • STACK OP • LEFT "' PAIUTY • OFF • • • • • 
• Q • OVER HOW • Off .. • 080013 *(P-PB)• 004580 • POWERFAIL • Off .. • • • • 
a s "' CARltY • OFF • • 080114 " • POW£RON • Off .. .. . . "' * Z • 128711 " * • COHO CODE • CCE • NOT DISP • ON 
A A • A a 

* • • • SEOM£HT t • 11 • NOT JCS • OH 

,.,, .,. ~ .... # 

__ ,,, . .•. . .. ' 

HOT SS • OH 

DISABLE ATN • Off 

fAO! 1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

COOE SEGMENT TABLE POINTER 

EXTEtlOEO COO£ SEOMUfT TABLE POINTER 

DATA SEOMEHT TABLE POINTER 

PROCESS CONTROL BLOCK BASE 

CURRENT PCB POINTER 

INTERRUPT STACK BASE 

INTERRUPT STACK lIHIT 

INTERRUPT MASK 

•••••• 

014850 

ouuo 
011550 

021350 

022730 

02H50 

025089 

040120 

FIXED LOW HEl«'.>RY •••••• 

, ........ ·1 . 

. . . . . . .. , 



HPJOOO III MEMORY DUMPC.00.00 Of SYS VER C UPDATE 00 FIX oo DUMP TIME 3/20/U. 1:5.tPH PAOE 2 
(Cl HEWLETT-PACKARD CO. 1980 . ......... CST TABLE ........... 

c 
II I S R 

SEGMENT REFERENCE SEGMEtH ABSOLUTE BANK~ DISC OH y E 
NUMBER SEGMENT NAME HOOE BIT TRACE LENO TH ADDRESS /lDE ADDRESS C I s s 
------- ------------ --------- ------- -------- -------

1 ININ PIUV OH OFF 4134 • 146500 0 s c 
2 

FILESYSI !"l PRIV ON Off 10764 • 123023 7 s 
l FILESYS4 1 PRIV ON OFF 3550 • 150023 1 s 
4 FILESYSS 2 PRlV ON Off 4240 • 166223 1 s 
5 fllESYS6 3 PRIV ON OFF 5154 • 054423 2 s 
6 FILESYS6A ~4J PRIV ON Off 12170 • 135423 7 s 
7 

FllESYS7 I I PRIV ON Off 8220 • 005223 2 s 
10 CIALTORG 6 PRIV Off Off 10224 • 1 54304 s 
11 CICOMSYS 7 PRIV Off Off 4220 • 1 54354 s 
12 CIERR 110 PRIV ON OFF 2400 • 104023 1 s 
13 Cl fl I.EB 11 J PRIV Off Off 7704 • 1 54425 s 
14 CIFILEM 12 PRIV Off OFF 3304 • 1 54472 s 
15 CIINIT ( 3J PRIV ON Off 7244 • 004223 1 s 
16 CILISTF 114) PRIV Off OFF 6404 • l 54511 s 
17 CIMISC ( 5) PRIV Off' Off 4504 • 1 54633 s 
20 C IORGHAN (16 J PRIV OFF Off 8310 • 1 54661 s 
21 CIPREPRUN (1 ) PRIV 8~ Off 5570 • 004223 0 s 
22 CISUBS A20! PRIV OFF 3724 • 1 54153 s 
23 CISYSMG C 11 PRIV ON Off 7334 • 144423 3 s 
24 CIUSERUTIL ! 2 I PRIV ON Off 4444 • 012023 4 s 
25 C XS TOR EST 1 3 ) PRIV Off Off '5730. 1 55012 s 
26 RESTORE F , PRIV Off OFF 5574 • 1 55125 s 
21 STORE F • PRJV Qff Off 10210 • 1 55182 s 
30 DIRC i 6) PRIV ON Off 1444 • 1341123 5 s 
31 AllOC TE (27& PRIV OFF Off 0130 • 1 55270 s 
32 ALLOCUTil t3 ) ,PRIV ON Off 7260 • 053623 'e s 
33 tlARDRES ~3 l PRIV ON Off 34664 • 064654 0 s c 
34 ABORTDUM ~ 21 PRIV ON Off 6514 • 107223 2 s 
35 MESSAGE t3 l PRIV ON Off 4230 • 154023 3 s 
36 PROCSEO 34 PRIV ON OFF 5330 • 101023 5 . . s 
37 NRIO p5 PRIV ON OFF 7630 • 116023 2 s 
40 PCREA £ ~36) PRIV ON Off 10134 • 012223 e s 
41 MORGUE A 7) PRIV ON Off 4400 • 126023 2 s 
42 BIPC 14 ) PRIV Off Off. 3334 • 1 50034 s 
4J I PC f 1) PRlV Off Off 11114 • 1 56054 s 
u CHECKER ( 42 l PRIV ON Off 1764 • 171823 1 s 
45 UTILITYl r 1 PRIV ON 'Off .&544 • 167223 5 s 
46 UTlllTY2 44 PRIV . Off OFF 8850 • 1 56184 s 
47 LOADERl \ 5) PRIV ON Off 8030 • 1211423 5 s 
50 RINS A46 PRIV Off Off 3644 • 1 50275 •. s 
51 JOBTA lE l'°* PRIV ON Off 5114 • 073823 5 .s 
52 ornuo (50 PR IV ON Off 20550 • 013623 2 s 
SJ NURSERY ( 1) PR IV Off Off 7310 • 1 511453 s 
54 S POOll NG 1s4 ~ PRIV Off OFF 15640 • 1 58575 s 
55 SPOOLCOMS l Sl PRIV OFF Off 8744 • 1 58810 s 
56 SPOOLCOMS2 58 PIUV ON Off 12110 • 027023 0 s 
57 PvcoHsrn As J PRIV Off Off 3174 • 1 57003 s 
60 PVSYSD (6 ) PRIV Off Off 5000 • 1 57022 s 





HPJOOO III HEMORY DUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/11. 1:54PM PAGE 4 
(C) HEWLETT-PACKARD CO. 1980 

"""""" CST TABLE 111111 A A• A A 

c 
It I S R 

SEGHEtH 
HOOE 

·REfEREHCE SEOMEHT ABSOLUTE 8ANK~ DISC OH y E 
NUMBER SEGMENT NAME on TRACE LENO TH ADDRESS /LOE ADDRESS c I s s 
------- ------------ --------- ------- ------~- -------

141 CUB'05 (2041 USER Off Off - 5454 1 84412 
142 DSRTECAllS 1156) PRIV Off OFF 1700 • 1 62517 s 
143 HRJEMISCl 1 571 PRIV Off OFF 10740 • 1 62641 s 
144 MRJ£MISC2 160 PRIV OFF Off 6110 • 1 62711 s 
145 MPMONCMO ! 61) PRIV Off Off 3470 • 1 62745 s 
146 IMAGfOl l 10! PRIV Off Off 6354 1 64553 
147 IMAGE02 211 PR IV Off Off 6244 1 64610 
150 IOMONITO 327 (225) PRIV Off Off 7J14 • 1 65416 s 
151 HIOMOSC1 PRIV ON Off 24jo • 152634 0 s c 
152 CSDUHMV PR IV Off Off 10 .. 155284 0 s c 
153 HIOTERHO PRIV ON Off 16764 • 156823 2 s 
154 HlOTAPfO PR.IV ON Off 2380 • 001223 4 s 
155 HlOLPRTl PRIV Off Off 1464 • 1 70150 s 
156 IO IN PO PRIV Off Off 10150 • 1 70230 s 
157 IOMPSO PRIV Off Off 724 • 1 216451 s· 
160 IOMPTRMO PRIV Off Off 5620 1 216410 s 
161 IOOSO PRIV Off Off 1634 • 1 76704 s 
162 IOOSUHO PR IV Off Off 2714 • 1 100018 s 
163 PRIV ON Off 7004 000023 4 
164 USER Off Off 4104 1 14530 
165 USER ON Off 7100 055423 s 

• 0 



HPJOOO IIJ MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 fIX 00 DUMP TIME 3/20/Sl. 1:54PH PAGE 5 
( c} HEWLETT-PACKARD CO. 1910 

* .... "'. EXTENDED CST TABLE *"'"'*"* 

c 
R I S R 

SEGMENT CSTBLKbPROCESS REFEREHCE SEGMENT ABSOLUTE BANK/ DISC OM y E 
NUMBER IN X MOOE BIT TRACE LENGTH ·ADDRESS /LDEV ADDRESS c I s s 
------- -------------- --------- ------- -------- -------

301 1 PRIV OFF OFF 1814 1 70300 s 

c 
R I S R 

SEGMENT CSTBLKbPROCESS REFERENCE SEGMENT ABSOLUTE BANK/ DISC OH y E 
NUMBER IN X MOOE BIT TRACE LENGTH ADDRESS /LDEV ADDRESS C I s s ------- -------------- --------- ------- -------- -------

301 2 PRIV OFF OFF 1804 1 72800 s 

c 
R I S R 

SEGMENT CSTBLK/PROCESS REFERENCE SEGMENT ABSOLUTE BANK/ DISC OM y E 
NUMBER INDX HOOE BIT TRACE LENGTH ADDRESS /LDEV ADDRESS c I s s ------- -------------- --------- ------- ------·- -------

301 3 PRIV OFF OFF ·3050 1 74422 s 

c 
R I s R 

SEGMENT CSTBLKbPROCESS REFERENCE SEGMENT ABSOLUTE BANK/ DISC OM y E 
NUMBER IN X MOOE BIT TRACE LENGTH ADORE SS /LOEV ADDRESS c I s s ------- -------------- --------- ------- -------- -------

301 4 PRIV Off Off 2264 1 70431 s 

c 
R I s R 

SEGMENT CSTBLK/PROCESS REFERENCE SEGMENT ABSOLUTE BANK' DISC OM y E 
NUMBER INDX MOOE BIT TRACE LENGTH ADDRESS /LOE ADDRESS c I s s ------- -------------- --------- ------- -------- -------

301 5 PRIV Off Off 750 1 724fHI s 

c 
R I s R 

SEGMENT CSTBLKbPROCESS REFERENCE SEGMENT ABSOLUTE BANK' DISC 0 H y E 
NUMBER IN X HOOE BIT TRACE LENGTH ADDRESS /LOE ADDRESS c I s s ------- -------------- --------- ------- -------- -------

301 " PRIV OH OFF 2350 175423 3 I s 





HPJOOO III MEMORY OUHPC.00.00 OF SYS VER c UPDATE 00 FIX oo DUMP TIME 3/20/Sl. 1:54PM PAGE 1 
(C) HEWLETT-PACKARD CO. 1980 

341 11 USER ON OFF 5130 000023 2 
342 11 USER ON Off 4124 113023 7 
343 11 USER ON OFF 4150 103023 2 
344 11 USER ON OFF • 2034 120223 7 

c 
R I S R 

SE GHENT csTaLKtPROCESS REFERENCE SEOHEHT ABSOLUTE BANK/ DISC 0 H y E 
NUMBER IN X MOOE BIT TRACE LENO TH ADDRESS /LDEI/ ADDRESS C I s s ------- -------------- --------- ------- -------- -------

301 • 12 USER ON Off 1534 163823 1 
302 12 USER ON OFF 1464 176223 5 



liPJOOO III MEMORY OUHPC.00.00 Of SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/U. 1 :54PH PAOE • 
(C) HEWLETT-PACKARD CO. 1980 

**"'"'* DST TABLE ****** 

f c 
D R I S H W S R 

SE GHENT REfEREHCE SE GHENT ABSOLUTE BANK/ DISC C 0 H T o I Y E W VM 
NUMBER SEGMENT DESCRIPTION BIT LENGTH AOORESS /LDEV ADDRESS V C I K 0 P S S D AllOC 

-----------------·- .------ ------- ------- - - - - -
1 COOE SEGMENT TABLE~ Off 1400 014650 0 s c 0 
2 DATA·SEGHENT TABLE ON 3100 011550 0 s c. 0 

3 PROCESS CONTROL Bl Kt ON 2000 021350 0 s c 0 
4 CST EXTENSIOtH Off 3100 016250 0 s c 0 
5 SYSTEM GLOBAL AREAJ Off 1120 001000 0 s c 0 
6 fIX£D LOW CORE) ON 4000 000000 0 s c 0 
1 (INTERRUPT CONTROL STACKJ Off 1520 02J350 0 s c 0 

10 'SYSTEM BUffERS) ON 4434 045514 0 s c 0 
11 UCOP REQUEST QUEUE) Off 104 167023 5 R s 1 
12 !PROCESS-PROCESS C°""UNICATIOll TABLE) Off 200 l 3372 0 s 1 
13 1(0 QUEUE~ Off 4240 025070 0 s c 0 
14 T RMINAL UFHRS) Off 6010 002120 0 s c 0 
15 LOGICAL-PliYSIC~L DEVICE TABLE' ON 274 061530 0 s c 0 
16 ILOGICAL DEVICE AND CLASS TABl I ON 2020 174023 5 s 3 
17 DRIVER LINKAGE TABLE) Off 120 000600 0 s c o· 
20 1/0 RESOURCE TABLESJ Off 20 000720 0 s c 0 
21 DISK FREE SPACE~ ON 20000 064423 6 s 21 
22 LOADER SEGMENT ABLE) Off 2644 034423 2 • f s 14 
23 TIMER REQUEST LIST) Off 204 062024 0 s c 0 
24 DIRECTORY) ON 2000 161423 0 s 3 
25 DIRECTORY SPACE) Off 600 1 5110 D s 1 
26 RIN TABLE! Off Ul14 1 3138 D 0 
27 SWAPTABLE ON 3720 052230 0 s c 0 
30 JOB PROCE S COUNT) ON 30 000740 0 s c 0 
31 JOB MASTER TABLEI ON CIOO .U5023 5 s 14 
32 TAPE LABEL TABLE Off 1750 1 4142 f s 2 
33 LOO TABLEl Off 170 1 .3150 D s 0 
34 REPLY INF RMATION TABLE) Off 2000. 1 3352 D s 3 
35 VOLUME TABlEl ON 124 183823 0 s 1 
36 BREAKPOINT T BLE) Off 714 1 4248 D s 1 
37 LOG BUfHR 11 Off 400 1 4252 D s 1 
40 LOG BUFFER 2 . Off 400 1 4258 D s 1 
41 LOG ID TABLE Off 150 1 3148 D s 0 
42 ASSOCIATION ABLEJ Off 1214 1 41H D s 2 
43 CST BLOCK/ OFF . 50 058150 0 s c 0 
44 JOB CUTOF TABLE) Off 164 062230 0 s c 0 
45 SYSTEM JIT~ Off 100 1 3402 D s 1 
46 SPECIAL RE UEST TABLE1 Off 144 058220 0 . s c 0 
41 VIRTUAL DISK SPACE TA LE) Off 544 056714 0 s c 0 
51 ARSBH TABlft Off 44 057460 0 s c 0 
52 ILT I Off 0024 037550 0 s c 0 
SJ SIR TABLEl OFF 234 062414 0 s c 0 
54 FILE HULT -ACCESS VECTOR) Off 200 055023 3 R s 2 
55 INPUT DEVICE DIRECTORYl Off 600 1 3472 0 s 40 
56 OUTPUT DEVICE DIRECTORY) Off 1600 1121123 5 R s 40 
57 WELCOHE MESSAGE 11) Off 1750 1 4102 0 s . 2 

,, 
I I 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER c UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:5.CPH PAGE 9 
(CJ HEWLETT-PACKARD CO. 1980 

I ... , . ... . .... 
"***** OST TABLE * ..... * .. 

f c 
D R I S H W S R 

SE GHENT REFERENCE SEGMENT ABSOLUTE BANK' DISC C 0 H T 0 I Y E W VH 
NUMBER SEGMENT DESCRIPTION BIT LENGTH ADDRESS /LOE ADDRESS V C I K D P S S D ALLOC 
------ -------------------

.,.. _____ ------- -------
. 60 WELCOME MESSAGE 12) OFF 1750 1 4112 D s 2 

61 CS SYSTEM SEGMENT) OFF 340 1 3242 D s 1 
62 JOB-PROCESS CROSS REFERENCE) ON 100 027023 c s 1 
63 SYSTEM JOT l OFF 34 1 34011 D s 1 
64 COMMAND IN ERPRETER LOO-ON DST) OFF 1000 1 4122 D s .c 
65 IHOUNTED VOLUME TAB.J OFF 520 1 4202 D s 1 
66 PRI. VOL. USER TABL l OFF 200 1 4206 D s 10 
67 !AVAILABLE REGION LIS ) OFF 2004 057524 0 s c 0 
10 DISC REQUEST TABLE) OFF 6220 031330 0 s c 0 
71 (MSG HBR TABLEj Off 10 056364 0 s c 0 
72 tPRIMARY MSG T BLEl OFF 200 056374 0 s c 0 
73 MEASUREMENT INFO ABLE) OFF 120 056574 0 s c 0 
75 ON 3244 004223 1 s s 7 
76 OFF 3244 1 3208 0 s s 1 
77 OFF 3360 1 4262 0 s s 7 

100 OFF 12720 1 4316 D s s 111 
101 Off 2554 1 4406 0 s s 6 
102 Off 2310 1 44311 0 s s 11 
103 Off 2260 1 4468 D s s 6 
104 ON 4764 137223 3 s s 13 
105 OFF 5364 1 4572 D s s 43 
106 ON 5720 076023 1 s s 17 
107 ON 254 155423 0 .1 
110 ON 204 122423 7 1 
l 11 OFF 3560 050023 2 I F 12 
112 ON 1404 013623 l 2 
113 Off 1324 1 10832 D 12 
114 Off 5324 1 5302 0 s 22 
115 Off 1110 1 112011 D 2 
117 ON 4114 137023 2 5 
120 Off 1110 1 10332 D 2 
121 Off 4114 1 14326 f 5 
122 Off 1110 1 13342 0 2 
123 Off 50 1 10608 0 5 
124 OFF 460 1 5762 0 1 
125 OFF 7640 1 5766 0 10 
126 OFF 104 1 12262 0 1 
133 OFF 50 1 10166 D ••••• t .• , 5 
134 ON 54674 000023 3 s 151 
135 Off 8774 1 5412 D s 27 
136 Off 1110 1 11218 0 2 
137 ON 55274 051823 1 s Ill 
140 Qtj 4114 172623 II 5 
141 Off 50 1 72'2 D 5 
142 ON 104 016623 4 1 
143 Off 1110 072423 5 R 2 



HP3000 III HEHORV DUMPC.00.00 Of SVS VER C UPDATE 00 FIX oo DUHP TIHE 3/20/11, l:UPH PAOE 10 
IC) HEWLETT-PACKARD CO, 1980 

I .._"I•\• " - I .......... DST TABLE .. ........ 
f c 

DRISHWSR 
SEGMENT REFERENCE Sf GHENT ABSOLUTE fJANK' DISC COHTOIYEW VM 
tlUHBER SEGMENT DESCRIPTION an lENGTtl AOORESS /lOE ADORE SS Y C I K D p S S D AllOC 

------------------- ~------ ------- ------- - - - -
144 Off 4114 . 1721123 1 D I 5 
145 ON 4114 026423 • 5 
146 Off 4114 000023 1 5 
147 ON 4114 072423 2 5 
151 Off 1110 1 5888 D 2 
152 Off 104 177623 2 • 1 
153 ON 104 152623 1 1 
154 ON 50 177623 1 5 
155 Off 4114 000023 a 5 
156 ON 100 071423 1 1 
157 ON 4114 062023 2 5 
160 Off 6574 1 10020 D s 27 
161 Off 130 l 5546 D 5 
163 ON 0114 180223 3 s 27 
164 Off 104 1 11362 0 1 
165 Off 1110 1 7406. D 2 
166 ON 4114 015423 1 5 
170 Off 104 1 7236 0 1 
171 ON 014 106423 5 5 
173 Off i 110 1 12072 D 2· 
174 ON 55214 0071123 1 s 81 
176 ON 12760 143423 2 ~ 54 
177 ON 4114 043623 2 5 
200 ON 4114 112023 4 D I 5 
201 ON 100 152423 1 l 
202 Off 1110 1 7418 D 2 
203 Off 657' 1 11228 D s 27 
204 ON 4114 122223 5 5 
205 Off so 1 11360 0 5 
206 Off 104 1 10162 D l 
207 Off 50 1 13212 0 5 
210 ON HU 080223 2 5 
211 ON 4114 154023 5 5 
212 Off 1110 1 5878 0 2 
213 Off 1324 l 5712 0 12 
215 Off 6574 1 0442 0 s 27 
216. OH 55274 000023 5 s 81 
217 ON 4114 022423 e • ~ ••• t .• , 5 
221 Off 1110 1 12038 D 2 
222 ON 552.14 03282~ .. s flt 
223 Off 50 1 50111 0 5 
224 Off 8514 1 1102 D s 27 
225 Off 1110 l 13018 D 2 
226 ON 55274 055423 3 s cu 
227 Off 50 1 12280 0 5 
230 Off 104 l 5812 D 1 

···--------------------.w :e·· 



llPJOOO III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:5.CPH PAGE 11 
(C) HEWLETT-PACKARD, CO. 19110 

..•1 t ,• • ., I ....... DST TABLE . * ...... 

f c 
0 R I S H W S R 

SEGMENT REFERENCE SEGMENT ABSOLUTE BANK/ DISC C 0 H T O I Y E W VM 
NUMBER SEGMENT DESCRIPTION BIT LENGTH ADDRESS /lDEV ADDRESS V C I K D P S s 0 All DC 
------ ------------------- ------ ------- ------- - - - -

231 OFF 1324 1 7288 D . 12 
232 Off 1324 1 11412 D 12 
233 Off 1110 1 10342 D 2 
234 OH 4114 041223 1 s 
235 ON 4114 068223 s s· 
237 ON 4114 045423 1 5 
240 ON 4114 021623 1 5 
241 OFF 104 1 10802 0 1 
242 Off 4114 1 13702 D 5 
243 Off 1324 1 10212 D 12 
244 OFF 6574 1 13052 D s 27 
245 ON 4114 071823 7 5 
246 ON 4114 027223 1 s 
247 Off 4114 146223 1 s 
250 ON 4114 000023 1 5 
251 Off 4114 142023 1 5 
252 OFF 1110 1 13332 D 2 
253 Off. 6574 1 1·2126 D s 27 
254 .OFF 6574 1 f0448 D s 27 
255 ON 55274 110223 4 s 61 
256 ON 4114 076623 2 5 
257 Off 1324 1 13238 D 12 
260 OFF 4114 1 13656 D 5 
261 OFF 1110 1 12762 0 2 
262 ON 4114 116023 5 5 
263 ON 4114 133023 3 5 
264 Off 1324 1 12312 D 12 
265 ON 55274 115223 IS s 61 
266 ON 4114 037423 2 5 
267 ON 4114 165623 4 5 
270 ON 4114 065223 1 5 
271 ON 4114 106623 7 5 
272 ON 4114 132623 2 5 
274 ON 4114 046223 6 5 
275 ON 4114 160223 5 s 
276 OFF 6574 1 14838 0 s 27 
217 ON 104 114623 5 l 
300 ON so 143223 2 • t I '. • "I. • 
302 OFF 1324 1 15022 0 1~ 
303 OFF 1110 134223 7 R . 



HP3000 III MEMORY DUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 OUHP TIHE 3/~0/.1, 1:54PH 
(CJ HfWLfTT-PACKAR0 1CO. 1~80 .,..1 oe• o •• ~ 

PIN 

1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
14 
20 
21 
22 
30 
31 
32 
33 
41 
44 
47 
50 
51 
52 
53 
54 
55 
56 
57 .. 
61 
71 

DATA 
-SfOHENTS--

0 
v 
A 
l 

A 
0 

xos 8 STK C 

1011 
A 75 
A 76 

11 
100 
101 

11 102 
103 
104 
105 

A 114 
216 

22 176 
215. 
226 
224 
254 
160 
255 
222 
174 

lH 134 
276 

244 
253 
203 
265 
.131 

111 163 
135 

........ PROCESS CONTROL BLOCK (1ST HALF) •••••• 

. 
-FAMILY TREE-- ~----------WAKEHASK------------

T · F T 
U J I A H 

B C U H H S T I S O H 
fTHR SON BRO 0 R R H I I 0 H E S 0 H H I U E 
PIN PIN PIN A H 0 L A 0 0 P K R Q N R P R T H 

~ T A T E 
----------EVENTflAOS-----------

T f T 
U J I A H 

8 C U H H S T I S o H 
R R H I I 0 H E S 0 H H I U E 

HOLAOOPKRGNRPRTH 

-PSEUDO INTERRUPTS-­
It p 
I I 
T 0 

H S S H C 8 8 V 
PSIH K K T 8 V K K R - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

22 
71 

1 
33 

1 
1 
7 

53 
54 
55 
51 

1 

7 
1 
7 

32 
31 

1 
7 

2 s 
3 • 5 F 
8 f 
1 f 

cu 10 f 
11 
12 
14 

s 
f 
f 

20 31 F 
f 

57 33 F 
56 55 F 
30 32 f 

f 
f 
f 
f 

50 F 

41 51 f 
H 53 f 
41 54 f 

f 
f 

71 s 
21 22 s 

B 

J 
J 
J 
J 

J 
J 
J 

J 

~ 

s 
s 
s 

s 
s 
s 
s 

s 

I 

H ... 
H ... 
H 

H 
H 
H 
H 

H 

H 

s 

I 

NORM 
NORH 
HORH 
NORH 
NORM 
NORM 
HORH 
NORH 
NORM 
NORM 

H NORM 
NORM 
NORM 
NORM 
NORM 
HORH 
NORM 
NORM 
NORH 
NORM 
HORM 
NORM 
HORH 

NORM 
NORM 
·NORM 
NORM 
HORH 
NORM 
NORM 

.· ....... ,, 

PAOE 12 

--MISC---

C H 
R S 
I I . · 

PTYPE T R 

SYST 
SYST 
SYST 
SYST 
SYST C 
SYST 
SY STU 
SYST 
SYST 
SYST 
SYST C 
USONH 
USONH H 
UMAIN 
USONH 
UMAIN 
UMAIN 
UMAIN • 
USONH 
USONH 
USONH C 
USONH C 
UMAIN 
USER 
UMAIN 
UHAIN 
UHAIN 
USONH 
USONH C 
UMAIN C H 
UMAIN 



HP3000 IH MEMORY OUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/U, 1:54PH PAOE 13 
(C) HEWLETT-PACKAR01 CO. 1910 . 

,..•t t ·~· • ·• I 

*"' ""*" PROCESS CONTROL BLOCK (2NO HALF) ""~""" 

S C H E D U L I N 0 INFORHAJ I 0 N ...... .:. ---RESOURCES--· LIFE~ ------~------- MISCELLANEOUS -·----·-·------OEAT 
0 I C H U I H 
I ff 0 I S p s C H l 0 
s T R P E T E P S S R S PREV NEXT I E f SYSTEM 
P L C 0 E E E R 0 R S l H P X R A 0 I I IMPO IMPO S VA A llPT PROC 

PIN NQPIN PQPIN QQQQQR R PRI I Q W W W p c P I R Y T R PIN PIN c £ 0 c BHS PPC PCST PBXPTR SllPTlt LNK NAME 
-·---- - - - - - - - - - - ---- ---- - ----------- -,----- ---·-- ------

1. l 81 l SNF NUL 10 51387 PROOEN 
2 l 62 L SNF NUL 51235 SYS IO 
3 L 175 L SNF NUL 51247 IOHESS 
4 L 62 l SNF NUL 1 51261 LOO 
5 L 175 c L SNF NUL 2 51273 MEHLOO 
6 L 175 L SNF NUL 3 51305 
7 L 175 L SNF NUL CTX 4.001 4 51317 UCOP 

10 L 12 s l. SNF NUL 5 51331 PF AIL 
11 81 0 L 175 s L SNF NUL 8 51343 DEVREC 
It L 218 L SNF NUL 7 51355 LOAD 
14 L 230 c L SNF NOL 52120 
20 H 47 0 0 356 s L f SNF NUL 12 52341 
21 so 81 D c I 230 s H f SNF NUL 11 55011 
22 0 312 L s l SNF NUL 53534 
30 58 44 0 0 356 s L F SNF NUL 12 54114 
31 0 312 L s l SNF NUL 52144 
32 0 312 L s L SNF NUL 52613 
33 0 312 L s L SNF NUL 546U 
41 44 20 0 0 356 s l F SNF NUL 12 53243 
44 30 41 0 0 356 s l F SNF NUL 12 53123 
47 20 50 0 0 352 s c s l f SNF NUL CST 11 12 52567 
50 47 21 0 () 312 s c s L f SNF NUL . 12 52454 
Sl 0 312 L s L SNF NUL CST 21 54121 
52 SNF NUL 
SJ D 312 l s l SNF NUL 53224 
54 0 312 L s L SNF NUL 54621 
SS 0 312 l s l SNF NUL 51545 
S6 57 30 0 0 358 s l F SNF NUL 12 54602 
57 Ill 56 0 D 358 s c s l f SNF NUL 12 52303 
61 21 11 0 c I 230 s c H s L SNF NUL 52517 
71 c I 230 L s L SNF NUL 53510 

100 EHTRYS 
40 UNASSfONEO'ENTRYS ........... 
40 ASSIGNED ENTRYS 



HP3000 III MEMORY OUHPC.OQ.00 Of SYS VER C UPDATE 00 FIX 00 OUHP TIME 3/20/11. 1:54PM 
(CJ HEWLETT-PACKARD to. 1910 

I . ' -·· .... • .. f 

•********* PROCESS SEGMENT LOCALITY LISTS ********** 

. 
PIN: 1 FIRST Sll: 54373 CURR Sll: 0 HEH REQ SLL: 0 SLL C()UHJ: 2 JOCNT: 0 HASHEM JNTLC 

NEXT PREY NEXT HAKE PREV HAKE 
ENTRY SE GHENT EH TRY EH TRY PRSNT OfftO PRSNl OfRO 
HIDEX IDENTlfIER INDEX· INDEX QUEUE PIH QUEUE PIH STK TOSS fZREQ LKREQ SLLIHI OISCJO --------- ... - ---------- ---------- ----~ ----~ ------ -~--,--

54373 CTX 10.001 51374 0 
51374 DST 10$ 0 54313 STK 

PIN: 2 FIRST SLL: U242 CURR SLL: 0 HEH REQ SLL: 0 SLL COUNT: 1 JOCNT: 0 HASHEM INTLC 

NEXT PREV NEXT HAKE PREV HAKE 
EtHRY SEOHENT ENTRY ENTRY PRSNT OFRO PRSNT Df RD 
INDEX IDENTIFIER· INDEX INDEX QUEUE PIH QUEUE PIN $TK TO~S fZREQ Ll<REQ $LLIHI OISCIO 

-----------
... _________ 

---------- ---- .----~ ----- ------ -~-~--

51242 DST 75 0 0 $TK 

PIN: 3 FIRST SLL: 5371i CURil Sll: 0 HEH REQ SLL: 0 Sll COUNT: 3 IOCNT: 0 HASHEM INTLC 
NEXT PREY NEXT HAKE PREV HAKE 

ENTRY SEGMENT ENTRY ENTRY PRSNT DUO PRSNT OFRI) 
INDEX IDENTIFIER INDEX INDEX . QUEUE PIN QUEUE PIN SJK TOSS f ZREQ LKREQ SLLIHI OISCIO ----------- ----------

____ .. _____ 
--11;'"' ---- ----- ----"!- ------

53712 OST 37 515U 0 
51564 DST 112 51254 53712 
51254 osr 10 0 51504 STK 

PIH: 4 FIRST Sll: U5.U CURR Sll: 0 HEH ltEQ SLL: 0 SLL courn: i IOCHT: 0 HASHEM lffllC 

UEXT PR£V NEXT MAK£ PREY MAKE 
ENTRY SE GHENT ENTRY ENTRY PRSNT Of RO PRSNT Of RO 
lt40EX lDENTiflfR INDEX INDEX QUEUE Put QUEUE PIN STK TOSS fZREQ LKREQ SLLIHI DI.SCIO 

----------- ---------- ---------- ---- ----- ------ --- ... --
54544 CT>( 1.001 512U 0 
512611 DST 11 0 54544 STK . • ...... '.•f. 

PAO£ 2.C 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH PAGE 25 
(C) HEWLETT-PACKARD 1 CO. 1980 .. •: ... . .. ' 
PIN: 5 FIRST SLL: 53673 CURR SLL: 0 HEH REQ SLL: 0 SLL COUNT: 2 IOCNT: 0 HASHEM IN TLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DfRO PRStH DfRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIHI OISCIO 

----------- ---------- ---------- ---- ----- ----- ------ ------
53673 CTX 2.001 51300 0 
51300 DST 100 0 53C73 STK 

PIN: " FIRST SLL: 51742 CURR SLL: 0 HEH REQ Sll: 0 SLL COUNT: 2 IOCHT: 0 HASHEM IN TLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRO PRSNT OfRO 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SllIHI DISCIO 

----------- ---------- ---------- ----- ----- ------ ------
51742 CTX 3.001 51312 0 
51312 OST 101 0 51742 STK 

PIN: 7 FIRST Sll: 52461 CURR SLL: 0 HEH REQ SLL: 0 Sll COUNT: 11 IOCNT: 0 HASHEM IHTLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRD PRSNT DFRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIHI DISC IO 

----------- ---------- ---------- ----- ------ ------
52461 OST 31 51704 0. 
51704 DST 277 51463 52461 
51463 DST 276 53565 51704 
53565 OST 55 55100 51463 
55100 DST 56 54145 53565 
541~5 DST 302 52365 55100 
52365 CTX 4.001 52721 54145 
52721 DST 11 51324 52365 
51324 DST 102 0 52721 STK 

PIN: 10 FIRST SLL: 5133C CURR SLL: 0 HEH REQ Sll: 51338 Sll COUNT: 1 IOCNT: 0 SWREQ 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRO PRSNT DFRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS fZREQ LKREQ SllIMI DlSCIO ----------- ---------- ---------- ---- ----- ----- ------ ------

• i. ••• ' •••. 

51336 DST 103 0 0 STK 

'· 



HP3000 III MEMORY OUHPC.00.00 Of SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/11, 1:54PH PAO£ 2• 
(C) HEWLETT-PACKARD co. 1seo 

I ' ... , .,. . .. ' 
PIN: 11 FIRST Sll: 54120 CURR Sll: 0 HEM REQ Sll: 0 Sll COUNT: 2 .OCNT: t HASHEM IHHC 

NEXT PREV NEXT HAKE PREV HAKE 
ENTRY SEGMENT EH TRY umn PRSHT OfRO PRSHT DfRD 
~NDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS fZREQ LKREQ SLLIHI DISCIO 

---------- .. ---------- ---------- ---- ----- ----- ------ ------
54128 CTX 8.001 51350 0 SllltO: 
51350 OST 104 0 54128 STK 

PIN: 12 FIRST SLL: $3782 CURR Sll: 0 HEH REQ SLl: 0 SLL COUNT: 5 IOCtH: 0 HASHEM IHTLC 

NEXT PREV NEXT HAKE PREY HAKE 
ENTRY SEGMENT EHTltY EtHRY PRSHT OfRD PRStH DfRO 
INDEX IDENTIFUR INDEX INDEX QUEUE PIH QUEUE PIN STK TOSS fZREQ lKREQ SLUHI DISCIO 

----..------- ----- ---------- ---------- --- ---- ----- ----- ---~-- -----~ 

53762 CST 7 541170 0 
54676 OST 125 52087 53702 
52067 OST 124.. 53010 54876 
53010 CTX 7.001 5_1362 52067 
51362 OST 105 0 $3010 STK 

PIN: 14 FIRST SlL; 54234 CURR Sll: 0 HEH REQ SLL: 0 SLL COUNT: 2 IOCHT: 0 HASHEM IHTlC 

NEXT PREV NE><T HAKE PREV HAKE 
ENTRY SE GHENT ENTRY ENT RV PRSNT OFRD PRSNT DFRD 
INDEX IDENTIFIER INDEX INDEX . QUEUE PIH QUEUE Plti STK TOSS FZREQ lKREQ SlLIMI DISCIO 

----------- ---------- ------·--- ---- -·--- ----- ·----- ------
54234 OST 45 5212.5 0 
52125 OST 114 0 54234 STK 

PIN: 20 FIRST SLL: 52801 CURR SLL: 0 HEH REQ Sll: 0 Sll COUHT: i IOCHT: 1 HAS!iEH IHTLC 
NEXT PREV NEXT HAKE PREY HAKE 

ENTRY SEOHc:NT ENTRY· ENTRY PRSNT DfRD PRSNT DFRO 
INDEX IDENTlflER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS fZREQ lKREQ SLLIHI DISCIO --·---.----- ---------- ----·----· ----~ ------ ------
52.IJOl CST 105 53835 0 41 SLLIHI 53635 OST 218 0 52001 STK 

.•. I • •l ••r. 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 f U 00 DUMP TIME 3/20/11. 1:54PM PAGE 27 
(C) HEWLETT-PACKARD 1 CO. J980 

• •9 ~ .. .•... 
PIN: 2i FIRST Sll: 54785 CURR Sll: 0 HEH REQ Sll: 0 Sll COUNT: 2 IOCNT: 1 HASHEM INTlC 

NEXT PREY NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRO PRSNT OFRO 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SllIHI DISCIO 

----------- ---------- ---------- ---- -·--- ----- -~·--- ·-----
54765 OST 22 53421 

547"g' 
SLLIHI 

53421 DST 176 0 STK 

PIN: 22 FIRST Sll: 52423 CURR Sll: 0 HEH REQ Sll: 0 SLL COUNT: e IOCNT: 0 HASHEM 

NEXT r~¥~Y NEXT HAKE PREV MAKE 
ENTRY SEGMENT ENTRY PRSNT Of RO PRSNT Of RD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS fZREQ lKREQ SLLIMI DISCI(» 

----------- ----------
____ , __ .. ___ ---- ----- ----- ------ ------

52423 DST 216 55117 0 
55117 OST 112 55124 .52423 
55124 DST 212 53231 55117 
53231 DST 151 52844 55124 
52644 DST 223 54506 53231 
54506 OST 215 0 52644 STK 

PIN: 30 FIRST Sll: 53736 CURR SLL: 0 HEH REQ Sl,L: 0 SLL COUNT: 2 IOCHT: 1 HASHEM INTlC 

NEXT PREY NEXT MAKE PREY MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRD PRSNT DFRD 
INDEX IDENTIFIER INDEX INDEX. QUEUE PIN QUEl!E PIN STK TOSS FZREQ LKREQ SlLIHI DISCIO 

----------- ---------- ---------- ---- ----- ----- ------ ------
53736 CST 165 54277 0 44 58. SL UH I 
54277 OST 226 0 53736 STK 

PIN: 31 FIRST Sll: 52276 CURR Sll: 0 HEH REQ Stl: 0 Sll COUNT: ~ IOCNT: 0 HASHEM 

NEXT PREY NEXT MAKE PREY MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRD PRSNT DFRO 
INDEX ~DENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIMI DISCIO 

----------- ---------- ---------- --- ---- ----- ----- ------ ------
52278 DST 137 54417 0 
54417 OST 112 53445 52278 
53445 DST ' 202 52017 ~UH .•. I • • • .. ,, 

52017 DST 165 52466 
52466 DST 141 53274 52017 
53274 DST 224 0 52466 STK 



. 
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(C) HEWLETT-PACKARO,CO. 1980 

' 
..,,, . ,. " .. ' 

PIN: 32 FIRST Sll: 52U3 CURR Sll: 0 HEH REQ Sll: 0 SLL COUNT: a JOCNT: 0 HA SHE Ii 

NEXT PREV NEXT HAKE PREV HAKE 
ENTRY SEGMENT ENTRY ENTRY PRStH OFRO PRSNT OFRD 
INDEX IOENTIFIER INDEX INDEX QUEUE PIH QUEUE PIN STK JOSS fZRfQ LKRfQ SllIHI DISCIO 

----------- ---------- ---------- . ----- ----- ---·-- ------
52163 OST 265 51603 0 
51603 DST 112 54400 52163 
54400 DST 136 52555 51603 
52555 OST 115 54304 54400 
54304 OST 123 53267 52555 
53267 OST 254 0 54304 STK 

PIN: 33 FIRST Sll: 51552 CURR SLL: 0 HEM REQ Sll: 0 Sll COUNT: e I~NT: 0 HASHEM 

NEXT PREV NEXT HAKE PREV HAKE 
ENTRY SEGMENT ENTRY ENTRY PRStH DFRO PRSNT Of RO 
INDEX IDEtHIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIHI DISCIO 

----------- ---------- ---------- ----- ----- ------ ------
51552 DST 22e . 55004 0 
55004 DST 112 51646 51552 
51646 .. DST 233 52214 55004 
52214 OST 120 53724 51646 
53724 DST 133 54431 52214 
54431 OST 160 0 53724 STK 

p Hf: 41 FIRST Sll: 54753 CURR Sll: 0 HEH REQ Sll: 0 Sll COUNT: 2 IOCHT: 1 HASHEM IHTLC 

NEXT PR£V NEXT HAKE PR£V HAKE 
ENT RV SE GHENT ENTRY ENTRY PRSHT OfRO PRSNT OfRO 
INDEX IDEtHIFIER IHDEX INPEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIHI DI SCIO __ ... __ .,. _____ 

---------- ---------- ---- ---~- ----- ------ ------
54753 CST 165 51470 0 20 44 SlLIHI 
51470 DST 255 0 54753 STK 

PIN: u FIRST Sll: 51827 CURR Sll: 0 HEH REQ Sll: 0 Sll COUNT: 10 IOCNT: 1 HASHEM INTLC 

NEXT PREV NEXT HAKE PREV HAKE 
ftHRY SEGMENT ENTRY ENTRY PRSNT Of RO PRSNT OfRD 
INDEX IDENTIFIER INDEX HIDEX QUEUE PIN QUEUE PIN $TK TOSS FZREQ lKREQ SlLIHI DISCIO 

-----·- ----·- ---------- ---------- ----- ----- ------ ----- ... .o • 6 • • • ••1 

51627 CST 165 55136 0 41 30 SlllHl 
55136 DST 272 51413 5'18 2 7 
51413 OST 271 52252 5513tl 
52252 DST 250 55042 51413 
55042 OST 274 53015 52252 
53015 CST 71 51711 55042 
51711 OST 261, 54525 53015 
54525 OST 222 0 51711 STK 



HPJOOO III MEMORY OUMPC.00.00 Of SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/11, 1:5.CPM PAGE 29 
(C) HEWLETT-PACKARD 1CO. 1980 . ... , .... . ... ' 

PIN: 47 FIRST Sll: 53452 CUftlt Sll: 0 HEH REQ Sll: 0 Sll COUNT: 10 IOCNT: 1 HASM£H INTLC 

NEXT PREV NEXT MAKE PREY MAKE 
ENTRY SEGMENT ENTRY ENTRY PRS~IT OFRO PRSNT OfRO 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS f ZREQ LKREQ SLLIHI DISCIO 

----------- ---------- ---------- ---- ----- ----- ----~- ------
53452 CST 3 54450 0 
54450 CST 77 52055 53452 
52055 DST 171 51475 54450 
51475 DST 242 53457 52055 
53457 DST 260 53320 51475 
53320 DST 121 53236 53457 
53236 DST 200 54272 53320 SL LIM I 
54272 DST 174 0 53236 STK 

PIN; so FIRST Sll: 53344 CURR Sll: 0 MEM REQ SLL: 0 SLL COUNT: 10 IOCNT: 1 HASHEM INTLC 

NEXT PREV NEXT MAKE PREY MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT DFRO PRSNT DfRO 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN Q4EUE PIN STK TOSS FZREQ LKREQ SLLIMI DISCIO ----- ----------- -------·-- ---------- ---- ----- ----- ------ ------
5 3;144 DST 144 51514 0 SLLIMI 
51514 DST 21 52745 53344 
52745 CST 32 52012 51514 
52012 CST 6 53717 52745 
53717 CST J 52257 52012 
52257 DST 145 52264 53717 
52264 DST 146 54032 52257 
54032 DST 134 0 52264 STK 

PIN: 51 FIRST SLL: 55016 CURR SLL: 0 HEM REQ SLL: 0 Sll COUNT: 3 IOCNT: 0 HASHEM INTLC 

NEXT PREY NEXT MAKE PREV MAKE 
ENTRY SEOMEHT ENTRY ENTRY PRSNT Of RO PRSfH DfRO 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIMI DISCIO 

----------- ---------- ---------- ----- ----- ------ -----~ 

55016 CST 21 53147 0 
53147 DST 12 51~77 55016 
51677 OST 276 0 53147 STK • . . .. • • . • ~·t. 



. ' 

llPJOOO III HEMORY OUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 PUMP TIME 3/20/81. 1:54PH 
IC) HEWLETT-PACKARD CO. 1980 

1 · .-•i e e' · •• .,, I 

PIH: 52 FIRST Sll: 13050 CURR Sll: 10550 HfH REQ Sll: 20350 Sll COUNT: 5000 IOCNT: 0 

ENTRY SEOMENT 
INDEX IDENTIFIER 

NEXT 
ENTRY 
INDEX 

PIN: 53 FIRST Sll: 53755 

ENTRY 
INDEX 

SEGMENT 
IDENTIFIER 

53755 CST 
54063 CST 
53217 DST 
53471 DST 
51730 DST 
52271 OST 
53262 DST 
54253 OST 

1 
11 

255 
112 
122 
252 
207 
244 

NEXT 
ENTRY 
INDEX 

54063 
53211 
53471 
51730 
52271 
53262 
54253 

0 

PIN: 54 FIRST Sll: 54424 

ENTRY 
IUD EX 

SEGMENT 
IOEIHiflER 

54424 CST 
54501 CST 
54532 DST 
54462 DST 
54215 DST 
54443 DST 
53077 CST 
52132 DST 
54102 PST 

7 
71 

222 
112 
225 
261 

3 
227 
253 

NEXT 
ENTRY 
INDEX 

54501 
54532 
54462 
54215 
54443 
53077 
52132 
54102 

0 

PIN: 55 FIRST Sll: 52778 

ENTRY 
HIDEX 

SEGMENT 
ID£NTiflER 

52776 DST 
51521 DST 

174 
203 

NEXT 
ENTRY 
INDEX 

51521 
0 

PREV 
ENTRY 
INDEX 

NEXT HAKE 
PRSHT DfRD 
QUEUE PIH 

CURR SU: 0 

PREV 
ENTRY 
INDEX 

0 
53755 
54083 
53217 
53411 
51730 
52271 
5328Z 

CURR SLL: 

PREV 
ENTRY 
INDEX 

0 
54424 
54501 
54532 
54462 
54215 
54443 
53071 
52132 

CURR SLl: 

PREV 
ENTRY 
INDEX 

0 
52716 

NEXT MAKE 
PRSNT Df RO 
QUEUE PIH 

0 

NEXT HAKE 
PRSHT OFRO 
QUEUE PIN 

0 

HEXT HAKE 
PRSNT Of RD 
QUEUE PIN 

J>REV MAKE 
PRSHT OfRD 
QUEUE PIN 

HEH REQ SLl: 

PREV HAKE 
PRSNT DFRO 
QUEUE PIH 

HEH REQ SLL: 

PREV HAKE 
PRSJH OfRD 
QUEUE PIN 

HEH REQ Sll: 

PREV MAKE 
PRSNT DFRD 
QUEUE PIH 

STK TOSS FZREQ LKREQ Sl~IHI OISCIO --.----

0 Sll COUNT: 10 IOCNT: 0 HA$H£H 

STK TOSS FZRfQ lKREQ SLLIHI DISCJO 

STK 

0 SlL COUNT: 11 IOCHT: 0 HASHEM 

STK TOSS FZREQ LKREQ SlllHI DISCIO 

STK 

0 SLL COUNT: 2 IOCNT: 0 HASHEM IHTLC 
~ . . ' . . .., . 

STK TOSS f ZREQ lKREQ SlllHI OISCIO ---- ----- ----- ------, ------
STK 

PAOE 30 

' ' 



HP3000 III MEMORY OUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/11, 1:54PM PAGE 31 
(C) HEWLETT-PACKARD CO. 1980 

I .... , . \. . ... ' 
PIN: 56 FIRST SLL: 52500 CURR Sll: 0 HEM REQ SLL: 0 Sll COUHT: 2 IOCHT: 1 HASMEH INTLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT OFRD PRSN.f DFRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIMI DI SCIO 

----------- ---------- ---------- ---- ----- ----- ------ ------
52500 CST 165 54607 0 30 SllIHI 
54607 DST 265 0 52500 STK 

PIN: 57 FIRST Sll: 54178 CURR SLL: 0 HEM REQ Slt: 0 Sll COUHT: cs IOCNT: 0 HASHEM INTLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT OFRD PRSNT Of RD 
It.DEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIMI DISCIO 

--------- ... - ---------- ---------- ---- ----- ------ ------
54176 DST 234 54203 0 
54203 DST 177. 51723 54176 
51723 DST 266 54556 54203 
54556 DST 240 54575 51723 
54575 OST 235 53522 54556 
53522 DST 137 0 54575 STK 

PHI: 01 FIRST Sll: 54814 CURR Sll: 0 HEM REQ Sll: 0 Sll COUNT: cs IOCHT: 1 HASHEM INTLC 

NEXT PREV NEXT MAKE PREV MAKE 
ENTRY SEGMENT ENTRY ENTRY PRSNT OFRD PRSNT OFRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ SLLIMI DISCIO 

----------- ---------- ---------- ---- ----- ----- ------ ------
54614 DST 111 54140 0 SLLIMI 
54140 DST 110 54551 54614 
54551 DST 35 54107 54140 
54107 DST 24 54772 54551 
54772 CST 30 53154 54107 
53154 DST 163 0 54772 STK 

PIN: 71 FIRST Sll: 54703 CURR Sll: 0 MEM REQ Sll: 0 Sll COUNT: 5 IOCNT: 0 HASHEM 
NEXT PREV NEXT MAKE PREV MAKE 

ENTRY SEGMENT ENTRY ENTRY PRSNT DFRO PRSNT DFRD 
INDEX IDENTIFIER INDEX INDEX QUEUE PIN QUEUE PIN STK TOSS FZREQ LKREQ StLIMI DI SCIO _____ .., ___ ...... 

---------- ---------- ----- ----- ------ ------ . • • • ' •• ••t. 

54703 DST 176 54227 0 
54227 OST 112 52043 54703 
52043 DST 156 54323 54227 
54323 DST 161 52137 52043 
52137 DST 135 0 54323 STK 



HP3000 III MEMORY OUMPC.00.00 Of SYS VE. C UPDATE 00 FIX 00 DUMP TIME 3/2Q/Jl. 1:54PM 
CC) HEWLETT-PACKARD 6CO •. 1~10 . . . 

auuua DISC REQUEST TABLE .-uu~u (SUt+tARY ?NFOJ 

TOTAL ENTRIES IN TABLE: 
ENTRY SIZE: . 
ENTRIES IN PRIMARY AREA: 
IMPEDED PROCESS PCB; 
TABLE INDEX Of FIRST AVAIL ENTRY; 
TABLE HIDEX Of LAST AVAIL ENTRY: 
MAXIMUM NUMBER OF ENTRIES IN USE: 
CURRENT NUMBER Of ENTRIES IN USE: 
OVERFLO..IS: 
TOTAL REQUESTS: 
SYSBASE.INDEX Of DISABLED Q HEAD: 
SYSBASE INDEX Of DISABLED Q TAIL: 

310 
20 

271 

2180 
3540 

218 
44 

8044233 
3030 
31150 

uaaaaaa DISC REQUEST TABLE .-.uuu (ACTIVE LISTS. 

U>EV 1 

TABLE s XfER · 

• 

INDEX LDEV UNIT PCB s .OST' 
fSAN 

OFFSET' 
ADD RES fUHC CNT PARH1 PARH2 MISC SEQ JOEHT 

001060" 1 0 51 235 002111 READ 1111 000003 057080 000000 

003740 1 0 57 240 002111 READ 1111 000003 080080 0000()0 
004640 1 0 51 268 000102 READ 1111 000003 032020 000000 
005700 1 0 57 177 000102 READ 1111 000003 041020 000000 
001760 1 0 57 234 000102 READ 1111 000003 050020 000000 
001240 1 0 57 2JS 000102 READ 1111 000003 057070 000000 
002200 1 0 57 240 000102 REAO 1111 000003 088070 000000 
003400 l 0 57 288 002111 READ 1111 000003 032030 000000 
004660 1 0 57 117 002111 READ 1111 000003 041030 000000 
002040 1 0 57 234 002111 READ 1111 000003 050030 000000 
002420 1 • 0 • 41 4 115023 WRITE 2844 000000 005122 000000 OST 22 
004160 1 0 44 5 055623 WRITE 4114 000000 014328 000000 DST 121 
001360 1 0 56 l 172623 WRITE 3560 000000 005222 000000 OST 111 
000220 1 0 47 3 175423 WRIT£ 1750 000000 004142 000000 OST· 32 
004440 1 0 47 2 177623 WRITE 104 000000 Oll20G 000000 OST 152 
003300 1 0 44 5 107023 WRIT£ 104 000000 003316 000000 OST 11 
000120 l 0 44 5 112823 WRITE UDO 000000 003872 000000 OST 58 
005620 1 0 50 5 072423 WRll£ 1110 000000 015072 000000 DST 143 
002060 1 0 58 1 134223 WRll£ 1110 000000 015102 000000 DST 303 

PAOE 12 . 

-·· ~,,. .."' , 

STMUS: o.xx PEND I NO •) 
I.XX ... ) SUCCESSFUL 
2.XX •) ENO Of 'FILE 
3.XJ( ":'~ UNUSUAL CONDITION 
4.Xl( -) IRRECOVERABLE ERROR 

-fLAOS,-
SEOOSP UROClS HAIN AUX STATUS 

358 ooouo 005320 o. 1 

~U· 000100 010200 o. 0 
000100 011100 o. 0 

356 oootoo 012 uo 0. 0 
358 000100 006220 0. 0 
358 000100 005500 o. 0 
358 000100 008440 o. 0 
354 000100 007640 o. 0 
358 000100 011120 o. 0 
358 000100 008300 o. 0 

0 378 040100 006860 1. 0 
0 378 040100 010420 1. 0 
0 378 040100 005620 1. 0 
0 378 040100 004460 1. 0 
0 317 040100 010700 1. 0 
0 311 040100 007S40 1. 0 
0 317 040100 004310 1. 0 
0 377 040100 012060 1. 0 
0 377 040100 oo8no 1. 0 



HPJOOO III MEMORY DUMPC.00.00 OF SYS VER C UPDATE OD FIX OD DUMP TIME 3/20/11, 1:54PH 
(C) HEWLETT-PACKARD, CO .. 1~ao 

******** DISC REQUEST TABLE ******** (ACTIVE LISTS) 

TABLE 
INDEX LDEV UNIT 

S DST I OFFSET I 
PCB S BANK ADDRESS fUNC 

XFER 
CNT PAR Ml PARM2 MISC SEQ IDE NT 

001200 l 0 5G 3 055023 WRITE 200 000000 004072 000000 DST 54 

LDEV 2i NO CURRENT REQUEST, 

PAGE 73 
.... , ..... •··· , 

STATUS: o.xx· -> PENDING 
1. xx -> SUCCESSFUL 
2.XX -> ENO OF FILE 
3.XX -> UNUSUAL CONDITION 
4.XX -> IRRECOVERABLE ERROR 

- f l A Q S -
SEGDSP URGCLS MAIN AUX STATUS 

0 377 040100 005440 1. 0 



HPJOOO III MEMORY OUMPC,00.00 Of SYS VER C UPDATE 00 fIX 00 DUMP TIME 3/20/el. 1:54PH QAHK 0 PAGE 
(C) HEWLETT-PACKARD,CO. 1!80 

030110: 
030130: 
030150: 
030170: 
030210: 
030230: 
030250: 

100178 000404 000001 177858 000320 000004 010401 007000 
000004 010401 017002 003055 000024 000000 000010 000000 
000000 000010 000000 000037 000000 000001 000000 000401 
000320 000004 010401 007000 001720 000025 000000·100176 
000024 000000 000010 000212 000001 177777 000320 000000 
177767 000005 000000 000401 011003 003157 000024 000000 
000000 000024 000000 000010 000000 000037 000000 000000 

030270: 000001 177658 000320 000004 010401 007000 003070 000025 
030310: 007000 003350 000025 000000 100178 000333 000001 177658 
030330: 000455 000001 177656 000320 000004 010401 007000 003274 
030350: 010401 007000 003363 000025 000000 100178 000455 000001 
030370: 100176 000404 000001 177658 000320 000004 010401 007000 
030410: 000004 010401 007000 000754 000025 000032 100178 000455 
030430: 000000 100178 000404 000001 177656 000320 000004 010401 
030450: 000320 000004 010401 007000 003554 000025 000000 100176 

030470: 000025 000000 100176 000333 000001 177050 000320 000004 
030510: 177777 000320 000004 010401 007000 003437 000025 000000 
030530: 003500 000025 000000 100176 000404 000001 177656 000320 
030550: 000001 177667 000320 000004 010401 007000 003335 000025 
030570: 007000 003452 00.0025 000000 100176 000455 000001 177656 
030610: 003106 000001 000000 000000 000004 010401 007000 004138 
030630: 010401 007000 000637 000025 000000 100176 002744 000001 
030650: 100176 000577 000001 177772 000320 000004 010401 007000 

030670: 000004 010401 007000 000064 000025 000000 100170 003100 
030710: 000000 100170 000333 000001 177650 000320 ~00004 010401 
030730: 000320 000004 010401 007000 002651 000025 000032 100178 
030750: 000025 000000 100178 000000 000021 000000 000000 000000 
030770: 000000 000000 000000 010401 007000 003760 000025 000000 
031010: 004021 000025 000000 100176 000000 000011 000000 000000 
031030: 000001 000000 000000 000004 010401 011003 002725 000024 
031050: 007000 003773 000025 000000 100178 000333 000001 171765 

031070: 000000 000015 000000 000000 000000 010401 017000 003717 
031110: 010401 007000 004041 000025 000043 100178 000333 000000 
031130: 100176 000000 000010 000001 000000 000000 010401 007000 
031150: 000000 010401 007000 003513 000025 000043 100178 000333 
031170: 000000 100176 003106 000001 171706 000000 000004 010401 
031210: 000000 000004 010401 007000 004212 000025 000000 100178 
031230; 000025 000000 100176 003106 000001 177706 000000 000004 
031250: 177713 000060 000004 010401 007000 004123 000025 000000 

031270: 003526 000025 000033 100176 003104 000001 177706 000000 
031310: 000001 177708 000000 000004 010401 007000 000010 000025 

• 

SSUSUS DST 
031330; 144271 
031350: 005010 
031370.; 040000 
031410: 005010 
031430: 005010 

70 fDISC REQUEST TABL£t SSSSSSSS 
000020 002760 003540 107044 000000 000030 044233 
002500 000001 000000 000235 000102 000000 001111 
000231 000001 000000 000002 034423 000000 002644 
004120 000001 000000 000235 002111 000000 001777 
003560 000001 000000 000235 000102 000000 001111 

030120: 
030HO: 
030160: 
030200: 
030220: 
030240: 
030260: 

.-•1 • .• • •• I 

000242 000025 000000 100178 002744 000001 000035 000000 
000037 000000 000000 000000 000401 017004 003118 000024 
001000 002766 000025 000000 100174 000333 000001 177058 
000455 000001 177716 000320 000004 010401 011004 003131 
000001 007004 003144 000024 000043· 100106 000060 000000 
000010 000413 000001 177735 000000 000000 000001 017002 
000000 000401 007000 003205 000025 000000 100176 000455 

030300: 000000 100170 000528 000001 177802•000320 000004 010401 
030320: 000320 000004 010401 007000 002864 000025 000000 .100110 
030340: 000025 000032 100170 000333 000001 177856 000320 000004 
030360: 177650 000320 000004 010401 007000 000741 000025 000000 
030400; 003220 000025 000000 100176 000526 000001 177682 000320 
030420; 000001 177856 000320 000004 010401 007000 003281 000025 
030440: 001000 003322 000025 000000 100176 000404 000001 177856 
030460: 000526 000001 177656 000320 000004 010401 007000 003704 

030500: 
030520: 
030540: 
030560: 
030600; 
030620: 
030640: 
030660: 

030700: 
030720: 
030740: 
030760: 
031000: 
031020: 
031040: 
031060: 

031100: 
031120: 
031140: 
031160: 
031200: 
031220: 
031240: 
031260: 

031300; 
031320: 

031340 
031360 
031400 
031420 
031440 

010401 007000 003424 000025 000000 100176 000517 000001 
100176 000333 000001 177656 000320 000004 010401 007000 
000004 010401 007000 003465 000025 000000 100176 000528 
000032 100178 000333 000001 177650 000320 000004 010401 

000004 010401 007000 004151 000025 000000 100176 000320 
000025 000000 100178 003108 000001 111106 000000 000004 
000010 000000 000004 010401 007000 003567 000025 000000 
003815 000fr25 000000 100178 000333 000001 177773 000320 

000001 000000 000000 000004 010401 007000 003830 000025 
007000 003643 000025 000000 100170 000404 000001 171122 
000333 000001 177856 000320 000004 010401 007000 004008 
010401 007000 002137 000025 000000 100118 000000 000014 
100176 000404. 000001 177725 000320 000004 010401 007000 
000000 010401 007000 004110 000025 000000 ~ggMg gg~i~:· 000000 000010 004232 000001 17713 5 000000 
000320 000004 010401 007000 003658 000025 000000 100178 

000025 000000 000010 000000 000005 000000 000017 000000 
111111 100001 000000·010401 007000 003671 000025 000000 
004034 000025 000000 100178 000000 000020 000000 000000 
000060 111711 000001 000000 010401 007000 004225 000025 
007000 003027 000025 000000 100176 002744 000001 000035 
003108 000001 177710 000000 000004 010401 007000 003602 
010401 007000 004164 000025 000000 100176 003106 000001 
100116 003106 000001 177707 000000 000004 010401 001000 

000004 010401 007000 004075 000025 000000 100174 003104 
000000 100118 003104 000001 l1f708 000000 000004 010401 . .. '. \ .. , 

034330 031750 000000 000000 000000 000000 000000 000000 
000003 056670 027401 000000 000000 000217 000000 004260 
000000 005122 010000 000000 000000 000022 000000 004300 
000003 056460 027401 000000 000000 000050 000000 004320 
000003 054570 027401 000000 000000 040007 000000 004340 

109 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 bUMP TIME 3/20/11, 1:54PH BANK 0 PAGE 110 
(C) HEWLETT-PACKARD CO. 1980 ..., .... 
031450 040100 000377 000001 000000 000005 112623 000001 001600 031A60 000000 003872 022001 033630 036150 000058 000000 004380 
031470 005010 002620 000001 000000 000177 000102 000000 001777 031500 000003 040600 027401 000000 000000 000240 000000 004400 
031510 005010 005660 000001 000000 000240 002111 000000 001777 031520 000003 065560 027401 000000 000000 000112 000000 004420 

031530 005010 001440 000001 000000 000288 002111 000000 001777 031540 000003 031650 027401 000000 000000 000145 000000 004440 
031550 040100 000376 000001 000000 000003 175423 000001 001750 031560 000000 004142 023401 031710 034770 000032 000000 004460 
031570 005010 001700 000001 000000 000240 000102 000000 001777 031600 000003 065510 027401 000000 000000 000235 000000 00'500 
031610 005010 002340 000001 000000 000177 000102 000000 001777 031620 000003 040660 027401 000000 000000 000153 000000 004520 
031630 005010 005540 000001 000000 000234 002111 000000 001777 031640 000003 047610 027401 000000 000000 -000066 000000 004540 
031650 005010 006200 000001 000000 000240 002111 000000 001777 031660 000003 065660 027401 000000 000000 000303 000000 004560 
031670 005010 002020 000001 000000 000177 002111 000000 001777 031700 000003 040730 027401 000000 000000 000022 000000 004600 
031710 005010 001740 000001 000000 000177 000102 000000 001777 031720 000003 040740 027401 000000 000000 000163 000000 004620 

031730 005010 005400 000001 000000 000240 002111 000000 001777 031740 000003 066000 027401 000000 000000 000035 000000 004640 
G31750 005010 004060 000001 000000 000234 002111 000000 001777 031760 000003 047650 027401 000000 000000 000142 000000 004660 
031770 005010 004600 000001 000000 000266 000102 000000 001777 032000 000003 031440 027401 000000 000000 000147 000000 004700 
032010 005010 000540 000001 000000 000240 002111 000000 001777 032020 000003 065520 027401 000000 000000 040030 000000 004720 
032030 005010 006140 000001 000000 000234 002111 000000 001777 032040 000003 047430 027401 000000 000000 000251 000000 0047 40 
032050 005010 004500 000001 000000 000240 000102 000000 001777 032060 000003 065730 027401 000000 000000 000177 000000 004780 
032070 005010 002600 000001 000000 000266 000102 000000 001777 032100 000003 031460 027401 000000 000000 000166 000000 005000 
032110 005010 003720 000001 000000 000234 000102 000000 001777 032120 000003 047540 027401 000000 000000 102001 000000 005020 

032130 005010 000260 000001 000000 000266 000102 000000 001777 032140 000003 031660 027401 000000 000000 000276 000000 005040 
032150 005010 000240 000001 000000 000235 000102 000000 001777 032160 000003 056510 027401 000000 000000 000226 000000 005060 
032170 005010 005120 000001 000000 000235 002111 000000 001777 032200 000003 056740 027401 000000 000000 000260 000000 005100 
032210 000004 000352 000001 000000 000200 002111 000000 001777 032220 000001 146537 023400 033370 032550 104426 000000 005120 
032230 005010 001600 000001 000000 000177 002111 000000 001777 032240 000003 040550 027401 000000 000000 000055 000000 005140 
032250 000004 000352 000001 000000 000260 000102 000000 001777 032260 000001 142547 023400 032550 031750 104425 000000 005160 
032270 005010 005340 000001 000000 000234 002111 000000 001777 032300 000003 047510 027401 000000 000000 000266 000000 005200 
032310 005010 004140 000001 000000 000240 000102 000000 001777 032320 000003 066010 027401 000000 000000 l0440S 000000 005220 

032330 005010 004560 000001 000000 000235 000102 000000 001777 03z340 000003 056470 027401 000000 000000 000153 000000 005240 
032350 005010 003060 000001·000000 000177 000102 000000 001777 032360 000003 040760 027401 000000 000000 000242 000000 005260 . 
OJ 2 3 70 005010 003000 000001 000000 000235 002111 000000 001777 032400 000003 057040 027 401. 000000 000000 104402 000000 005300 
032410 000410 000356 000001 000000 000235 002111 000000 0017 71 032420 000003 057060 027410 000000 000000 000112 000000 005320 
032430 005010 003600 000001 000000 000177 000102 000000 001777 032440 000003 040500 027401 000000 000000 000163 000000 005340 
032450 005010 000060 000001 000000 000234 002111 000000 001777 032460 000003 047410 027401 000000 000000 040163 000000 005360 
0324 70 040000 000313 000001 000000 000001 172623 000000 004114 032500 000000 015466 027000 000000 000000 000144 000000 005400 
032510 005010 005300 000001 000000 000177 000102 000000 001777 032520 000003 040520 027401 000000 000000 000021 000000 005420 

032530 040100 000377 000001 000000 000003 055023 000001 000200 032540 000000 004072 027001 032410 000000 000054 000000 005440 
032550 005010 005020 000001 000000 000235 002111 000000 001777 032560 000003 056540 027401 000000 000000 000035 000000 005460 
032570 000100 000356 000001 000000 000235 000102 000000 001777 032600 000003 057070 027400 032310 032530 000102 000000 005500 
032610 005010 004260 000001 000000 000240 002111 000000 001777 032620 000003 065640 027401 000000 000000 000247 000000 005520 
032630 005010 001040 000001 000000 000234 002111 000000 001777 032640 000003 047770 027401 000000 000000 000275 000000 005540 
OJ2650 001010 000352 000001 000000 000171 002111 000000 001777 032660 000001 144537 023401 000000 000000 000205 000000 005560 
032670 005010 1 003660 000001 000000 000266 000102 000000 001777 032700 000003 031420 027401 000000 000000 OQ0026 000000 005600 
032710 040100 000376 000001 000000 000001 172623 000001 003560 032720 000000 005222 027001 034510 030550 000111 000000 005620 

032730 040000 000356 000001 000000 000005 055423 000000 007100 032740 000000 01'4443 027000 000000 000000 040165 000000 005640 
032750 000004 000352 000001 000000 000242 000102 000000 001777 032760 000001 143547 023400 031250 000000 040054 000000 005660 
032770 005010 000420 000001 000000 000177 002111 000000 001777 033000 000003 040650 027401 000000 000000 000177 000000 005700 
033010 005010 001100 000001 000000 000266 000102 000000 001777 033020 000003 031500 027401 000000 000000 000216 000000 005720 
033030 005010 003120 000001 000000 000266 002111 000000 001777 033040 000003 031530 027401 000000 000000 040052 000000 005740 
033050 005010 00410() 000001 000000 000234 002111 000000 001777 033060 000003 047710 027401 000000 000000 000203 000000 005760 
033070 005010 006000 000001 000000 000177 002111 000000 001177 033100 000003 040750 027401 000000 000000 000266 000000 006000 

-



HP3000 III MEMORY OUMPC.00.00 OF $Y$ VER C UPDATE 00 FIX 00 DUMP TIME 3/20/U, 1:54PH BAHi< 0 PAQE 111 
(Cl HEWLETT-PACKARD CO. 19~0 ... •1 •a· • 
033110: 005010 004340 000001 000000 000235 000102 000000 001777 033120: 000003 057050 021401 000000 000000 000244 000000 000020 

033130 005010 003240 000001 000000 000234 002111 000000 001777 033140 000003 041550 027401 000000 000000 104423 000000 000040 

033150 005010 002440 000001 000000 000177 000102 000000 001777 033160 000003 040720 027401 000000 000000 000210 000000 006060 

033170 005010 004620 000001 000000 000235 000102 000000 001777 033200 000003 056750 027401 000000 000000 000147 000000 006100 

033210 005010 002000 000001 000000 000266 002111 000000 001777 033220 000003 031410 027401 000000 000000 000176 000000 006120 

033230 005010 006060 000001 000000 000266 002111 000000 001111 033240 000003 031450 027401 000000 000000 040041 000000 006140 

033250 005010 003640 000001 000000 000235 000102 000000 001771 033260 000003 057030 027401 000000 000000 000210 000000 006160 

033270 005010 002400 000001 000000 000234 000102 000000 001777 033300 000003 047140 027401 000000 000000 000201 000000 006200 

033310 000100 000356 000001 000000 000234 000102 000000 001717 033320 000003 050020 027400 036230 031570 000260 000000 006220 

033330 005010 001120 000001 000000 000117 002111 000000 001777 033340 000003 040410 027401 000000 000000 000256 000000 006240 

033350 005010 005160 000001 000000 00023 4 002111 000000 001777 033360 000003 041730 027401 000000 000000 000031 000000 006260 

033370 000100 000356 000001 000000 000234 002111 000000 001717 033400 000003 050030 027400 035210 032750 000120 000000 006300 

033410 040100 000371 000001 000000 000007 134223 000001 001110 033420 000000 015102 027001 036150 031530 000303 000000 006320 

033430 005010 000440 000001 000000 000240 002111 000000 001777 033440 000003 065500 027401 000000 000000 000255 000200 006340 

033450 000004 000352 000001 000000 000260 002111 000000 001777 033460 000001 142537 023400 033650 033370 000155 000000 006360 
03 3 4 70 005010 001300 000001 000000 000177 002111 000000 001771 033500 000003 040770 027401 000000 000000 000154 000000 006400 

033510 005010 005040 000001 000000 000240 002111 000000 001777 033520 000003 066020 027401 000000 000000 000012 000000 006420 

033530 000100 000356 000001 000000 000240 000102 000000 001717 033540 000003 066070 027400 031570 033730 000042 000000 006440 
033550 000004 000352 000001 000000 000121 002111 000000 001777 033560 000001 151537 023400 031210 031250 000154 000000 006460 
0335 70 005010 002140 000001 000000 000266 002111 000000 001777 033600 000003 031770 027401 000000 000000 000174 000200 006500 
033610 005010 004200 000001 000000 000266 002111 000000 001777 033620 000003 032010 027401 000000 000000 000066 000000 006520 
033630 005010 005560 000001 000000 000177 002111 000000 001777 033640 000003 040670 027401 000000 000000 000026 000000 006540 
033650 005010 001560 000001 000000 000234 000102 000000 001717 033660 000003 050000 027401 000000 000000 040030 000000 006560 
033670 005010 004460 000001 000000 000234 000102 000000 001777 033700 000003 047660 027401 000000 000000 000077 000000 006600 
033710 005010 006020 000001 000000 000234 000102 000000 001717 033720 000003 041580 027401 000000 000000 000075 000000 006620 

033730 005010 000760 000001 000000 000235 000102 000000 001777 033740 000003 057010 021401 000000 000000 040021 000000 000040 
033750 040100 000376 000001 000000 000004 175023 000001 002644 033760 000000 005122 020401 032370 034510 000022 000000 006660 
033770 005010 003620 000001 000000 000234 000102 000000 001717 034000 000003 047720 027401 000000 000000 000177 000000 006700 
034010 005010 002740 000001 000000 000266 000102 000000 001777 034020 000003 032000 021401 000000 000000 000024 000000 006720 
034030 005010 003100 000001 000000 000240 000102 000000 001717 034040 000003 065670 027401 000000 000000 000062 000000 006740 
034050 005010 000200 000001 000000 OOQ240 000102 000000 001777 034060 000003 065110 027401 000000 000000 000154 000000 006160 
034070 005010 001520 000001 000000 000177 002111 000000 001777 034100 000003 040710 027401 000000 000000 000266 000000 007000 
034110 005010 001000 000001 000000 000234 000102 000000 001777 034120 000003 047420 027401 000000 000000 000246 000000 007020 

034130 005010 0051100 000001 000000 000177 000102 000000 001777 034140 000003 040400 021401 000000 000000 ·000211 000000 007040 
034150 005010 004720 000001 000000 000234 000102 000000 001777 034160 000003 041600 027401 000000 000000 000055 000000 007060 
034170 005010 000020 000001 000000 000234 000102 000000 001777 034200 000003 047620 027401 000000 000000 000140 000000 007100 
034210 005010 005460 000001 000000 000240 000102 000000 00117 7 034220 000003 065650 027401 000000 000000 000302 000000 007120 
034230 005010 005360 000001 000000 000240 000102 000000 001777 034240 000003 065770 027401 000000 000000 000034 000000 007140 
03~250 005010 003220 000001 000000 000266 002111 000000 001717 034260 000003 031430 027401 000000 000000 000126 000000 001160 
034270 005010 002320 000001 000000 000177 000102 000000 001111 034300 000003 041000 027401 000000 000000 040041 000000 007200 
034310 005010 001660 000001 000000 000240 000102 000000 001171 034320 000003 065450 027401 000000 000000 000257 000000 007220 . . t • I 

034330 005010 0024150 000001 000000 000240 002111 000000 001777 034340 000003 066040 027401 000000 000000 000256 000000 007240 
034350 005010 004220 000001 000000 000240 002111 000000 001717 034360 000003 065760 027401 000000 000000 000253 000000 007260 
034370 000004 000352 000001 000000 000242 002111 000000 001777 034400 000001 143537 023400 032450 031210 000143 000000 007300 
034410 . 005010 001120 000001 000000 000234 000102 000000 001777 034420 000003 047760 027401 000000 000000 000276 000000 007320 
034430 005010 005640 000001 000000 000266 002111 000000 001777 034440 000003 031630 027401° 000000 000000 000278 000000 007HO 
034450 005010 005100 000001 000000 000177 0021 ll 000000 001777 034460 000003 040530 021401.000000 000000 040163 000000 007360 
034470 005010 003460 000001 000000 000234 002111 000000 001777 034500 000003 047450 027401 000000 000000 040024 000000 007400 
034 510 005010 002360 000001 000000 000177 000102 000000 001111 034520 000003 040560 027401 000000 000000 000075 000000 007420 



HP3000 III MEMORY OUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH BANK 0 PAGE 112 
{C) HEWLETT-PACKARD CO. 1980 .-•:·.· . 
034530: 001010 000352 000001 000000 000171 000102 000000 001777 034540: 000001 144547 023401 000000 000000 000285 000000 007440 
03.:550; 005010 000500 000001 000000 000177 002111 000000 001777 034560: 000003 040430 027401 000000 000000 104418 000000 007460 
034570: 005010 003260 000001 000000 000235 002111 000000 001777 034600: 000003 056620 027401 000000 000000 000266 000000 007500 
034610: 005010 006160 000001 000000 000240 002111 000000 001777 034620; 000003 065620 027401 000000 000000 040047 000000 007520 
OHoJO; 040100 000377 000001 000000 000005 167023 000001 000104 034640: 000000 003366 022001 034770 030450 000011 000000 007540 
03.:650: 000004 000352 000001 000000 000121 000102 000000 001777 034660: 000001 151527 023400 034330 032450 000075 000000 007560 
034670: 005010 004520 000001 000000 000177 002111 000000 001777 034700: 000003 040470 027401 000000 000000 000261 000000 007600 
034710: 040000 000353 000001 000000 000004 172023 000000 004114 034720: 000000 013752 020400 000000 000000 000200 000000 007620 

034730: 000100 000356 000001 000000 000266 002111 000000 001777 034740: 000003 032030 027400 032530 035210 000255 000200 007840 
034750: 005010 004700 000001 000000 000266 000102 000000 001777 034760: 000003 031700 027401 000000 000000 000240 000000 007660 
034770: 005010 006040 000001 000000 000235 002111 000000 001777 035000: 000003 056600 027401 000000 000000 000146 000000 007700 
035010: 005010 000460 000001 000000 000235 002111 000000 001777 035020: 000003 056520 027401 000000 000000 000062 000000 007720 
035030: 005010 003760 000001 000000 000240 000102 000000 001777 035040: 000003 065630 027401 000000 000000 040034 000000 007740 
035050: 005010 002160 000001 000000 000235 002111 000000 001777 035060: 000003 057020 027401 000000 000000 000134 000200 007760 
035070: 005010 000000 000001 000000 000234 002111 000000 001777 035100: 000003 050010 027401 000000 000000 040154 000000 010000 
035110: 005010 001500 000001 000000 000240 000102 000000 001777 035120: 000003 065570 027401 000000 000000 000134 000200 010020 

035130: 005010 005420 000001 000000 000234 000102 000000 001777 035140; 000003 047500 027401 000000 000000 000188 000000 010040 
035150: 005010 002700 000001 000000 000235 000102 000000 001777 035160: 000003 056770 027401 000000 000000 000115 000000 010060 
035170; 005010 002240 000001 000000 000240 000102 000000 001777 035200: 000003 066030 027401 000000 000000 000056 000000 010100 
035210: 005010 002560 000001 000000 000177 000102 000000 001777 035220: 000003 040420 027401 000000 000000 000104 000000 010120 
035230: 005010 000600 000001 000000 000240 002111 000000 001777 035240: 000003 065720 027401 000000 000000 040024 000000 010140 
035250: 005010 006100 000001 000000 000235 000102 000000 00177 7 035260: 000003 056610 027401 000000 000000 040063 000000 010160 
035270: 000100 000356 000001 000000 000240 002111 000000 00177 7 035300: 000003 066060 027400 000000 035170 000224 000000 010200 
035310: 005010 005140 000001 000000 000266 002111 000000 001777 035320: 000003 031570 027401 000000 000000 040037 000000 010220 

035330: 000004 000352 000001 000000 000200 000102 oo·oooo 001777 035340: 000001 146527 023400 000000 033650 000255 000000 010240 
035350: 005010 002640 000001 000000 000177 000102 000000 001777 035360: 000003 040620 027401 000000 000000 000075 000000 010260 
035370: 005010 002540 000001 000000 000266 002111 000000 001777 035400: 000003 031710 027401 000000 000000 000125 000000 010300 
035410: 005010 003700 000001 000000 000235 002111 000000 001777 035420: 000003 056720 027401 000000 000000 000062 000000 010320 
035.430: 005010 003020 000001 000000 000235 002111 000000 001777 035440: 000003 056760 027401 000000 000000 040034 000000 010340 
035450: 005010 001340 000001 000000 000240 002111 000000 001777 035460: 000003 065460 027401 000000 000000 000157 000000 010360 
035470: 005010 001540 000001 000000 000266 002111 000000 001777 035500: 000003 031750 027401 000000 000000 000235 000000 010400 
035510: 040100 000376 000001 000000 000005 055623 000001 004114 035520: 000000 014326 022001 032750 031710 000121 000000 010420 

035530; 005010 003540 000001 000000 000177 002111 000000 001777 035540: 000003 041010 027401 000000 000000 000102 000000 010440 
035550: 005010 001620 000001 000000 000266 000102 000000 001777 035560; 000003 031720 027401 000000 000000 000176 021000 010460 
035570: 005010 001260 000001 000000 000235 002111 000000 001777 035600: 000003 056640 027401 000000 000000 000250 000000 010500 
035610: 005010 000140 000001 000000 000266 000102 000000 001777 035620: 000003 031600 027401 000000 000000 000216 000000 010520 
035630: 005010 002520 000001 000000 000235 000102 000000 001777 035640: 000003 056710 027401 000000 000000 000140 000000 010540 
035650: 005010 004400 000001 000000 000240 000102 000000 001777 035660; 000003 065550 027401 000000 000000 000147 000000 010560 
035670: 005010 002260 000001 000000 000240 000102 000000 001777 035700: 000003 066050 027401 000000 000000 000040 000000 010600 
035710: 005010 004300 000001 000000 000234 000102 000000 001777 035720: 000003 047640 027401 000000 000000 040023 000000 010620 

035730: 005010 005720 000001 000000 000266 002111 000000 001777 035740: 000003 031510 027401 000000 000000 000201 000000 010640 
035750: 005010 005260 000001 000000 000235 000102 000000 001777 035760: 000003 056530 027401 000000 000000 104413 000000 010660 
()35770: 040100 000377 000001 000000 000002 177623 000001 000104 036000: 000000 013206 023401 030550 033630 000152 000000 010700 
036010: 005010 000520 000001 000000 000235 000102 000000 001777 036020: 000003 056730 027401 000000 000000 040035 000000 010720 
036030: 005010 002300 000001 000000 000266 002111 000000 00177 7 036040: 000003 031670 027401 000000 000000 104001 000000 010740 
036050: 005010 001220 000001 000000 000234 002111 000000 00177 7 036060: 000003 047470 027401 000000 000000 000176 000000 010760 
036070: 005010 004240 000001 000000 000234 002111 000000 001777 036100: 000003 047570 027401 000000 000000 000250 000000 011000 
036110: 005010 002720 000001 000000 000240 000102 000000 001777 036120: 000003 065470 027401 000000 000000 000110 000000 011020 

036130; 005010 005440 000001 000000 000177 000102 000000 001777 031U.40: 000003 040440 027401 000000 000000 000258 000000 011040 
036150: 005010 004040 000001 000000 000240 000102 000000 001777 036160: 000003 065750 027401 000000 000000 '000226 000000 011060 



HP3000 Ill MEMORY OUMPC.00.00 or SYS VER c UPDATE 00 FIX 00 PUMP TIME 3/20/11. l:54PH BANK O PME 113 

IC) HEWLEIT-PACKARD CO. 19~0 ... , .. . 
036170: 000100 000358 000001 000000 000288 000102 000000 001111 031200: 000003 032020 027400 034270 038230 000247 000000 011100 
036210: 000100 000358 000001 000000 000177 002111 000000 001111 038220: 000003 041030 027400 033730 032370 000082 000000 011120 
036230: 005010 006120 000001 000000 000111 000102 000000 001111 036240: 000003 O.t0700 021401 000000 000000 104401 000000 011140 
036250: 005010 002660 000001 000000 000235 000102 000000 001711 036260: 000003 056650 021401 000000 000000 000211 000000 011180 
036270: 005010 005320 000001 000000 000235 002111 000000 001111 036300: 000003 058700 027401 000000 000000 000222 000000 011200 
036310: 040000 000231 000001 000000 000002 050023 000000 003560 036320: 000000 005222 020400 000000 000000 000111 000000 011220) 

036330: 005010 003340 000001 000000 000268 002111 000000 001111 031340: 000003 031410 021401 000000 000000 000255 000000 011240 
036350: 005010 001460 000001 000000 000240 002111 000000 001111 038360: 000003 085540 027401 000000 000000 000024 000000 011280 
036370: 005010 001020 000001 000000 000216 000102 000000 001111 038400: 000003 031760 021401 000000 000000 000110 000000 011300 
036410: 005010 000560 000001 00000:0 000111 000102 000000 001111 036420: 000003 040540 021401 000000 000000 000222 000200 011320 
036430: 005010 003440 000001 000000 000234 002111 000000 OOt111 ()36440: 000003 041530 021401 ()00000 000000 000130 000000 011340 
036450; 005010 003420 000001 000000 000240 002111 000000 001777 036460; 000003 065740 027401 000000 000000 000122 000000 011360 
036470: 005010 004540 000001 000000 000171 002111 000000 001111 036500: 000003 040570 027401 000000 000000 104441 000000 01(400 
036510: 005010 000400 000001 000000 000235 002111 000000 001111 036520: 000003 057000 021401 000000 000000 ()00105 000000 011420 

036530: 005010 000300 000001 000000 000111 002111 000000 001111 036540: 000003 040610 021401 000000 000000 000111 000000 011440 
036550: 005010 004740 000001 000000 000234 002111 000000 001777 036560: 000003 047830 027401 000000 000000 000221 000000 011460 
036570: 005010 005060 000001 000000 000286 000102 000000 001111 036800: 000003 031540 021401 000000 000000 000112 000000 011500 
036610: 005010 005000 000001 000000 000240 000102 000000 001111 036820: 000003 085530 027401 000000 000000 000204 000000 011520 
036630: 005010 000100 000001 000000 000234 000102 000000 001171 036640: 000003 041520 021401 000000 000000 000261 000000 011540 
036650: 005010 005760 000001 000000 000240 002111 000000 001111 036660: 000001 055700 o.27401 000000 000000 000235 000000 ol1560 
036670: 005010 000160 000001 000000 000235 002111 000000 001111 036700: 000003 056560 027401 000000 000000 000105 000000 011600 
034110: ooso10 000140 000001 000000 000268 002111 000000 001111 035120: 000001 031130 021401 000000 000000 104424 oooooq 011820 

036730: 
036750: 
036770: 
037010: 
037030: 
037050: 
037070: 
037110: 

005010 000360 000001 000000 000268 000102 000000 001777 
0050l0 004320 000001 000000 000235 000102 000000 001111 
005010 000620 000001 000000 000234 000102 000000 001111 
005010 005200 000001 000000 000288 002111 000000 001111 
005010 000700 000001 000000 000268 002111 000000 001111 
005010 004360 000001 000000 000111 000102 000000 001111 
005010 000320 000001 000000 000235 002111 000000 001111 
005010 000640 000001.000000 000234 002111 000000 001777 

038140: 
038760: 
037000: 
031020: 
037040: 
031060: 
037100: 
031UO: 

ggggg~ 8~Al:8 g~~:g1 gggggg gggggg A8~~~~ gggggg 8tt::g 
000003 047440 027401 000000 000000 000012 000000 011700 
000003 -031010 027401 000000 000000 104403 000000 011720 
000003 031550 027401 000000 000000 000218 000000 011140 
000003 040640 021401 000000 000000 104435 000000 011780 
000003 056660 021401 000000 000000 000100 000000 012000 
000003 0416.70 021401 000000 000000 000024 000000 012020 • 

037130: 005010 004420 000001 000000 000234 000102 000000 001117 037140: 000003 047460 021401 000000 000000 000270 000000 012040 
031150: 040100 000311 000001 000000 000005 072423 000001 001110 037160: 000000 015072 024001 030450 032410 000143 000000 012060 
037170: 005010 005220 000001 000000 000117 002111 000000 001111 037200: 000003 040630 021401 000000 000000 000128 000000 012100 
037210: 005010 001160 000001 000000 000281 000102 000000 001111 037220: 000003 031520 027401 000000 000000 000031 000000 012120 
037230: 000100 000356 000001 000000 000111 000102 000000 001111 . 037240: 000003 041020 021400 035170 032310 000155 000000 012140 
037250: 005010 000740 000001 000000-000177 002111 000000 001111 037260: 000003 040510 021401 000000 000000 000283 000000 012180 
037270: 040000 000175 000001 000000 000003 175423 000000 002350 031300: 000000 070354 022000 000000 000000 103001 000000 012200 
037310: 005010 005520 000001 000000 000268 000102 000000 001111 037320: 000003 031640 027401 OOOOGO 000000 000200 000000 012220 

037330: 005010 003520 000001 000000 000234 002111 000000 001111 .031340: 000003 047150 027401° 000000 000000 000143 000000 012240 
037350: 005010 003500 000001 000000 000235 000102 000000 001111 037360: 000003 056630 021401 000000 000000 000130 000000 012260 
037370: 005010 005240 000001 000000 000240 002111 000000 001111 037400: 000003 065600 021401 OOQOOO 000000 000141 000000 012300 
037410: 005010·001140 000001 000000 000111 002111 000000 001111 037420: 000001 040450 021401 000000 000000 00012a 000000 012120 
037430: 005010 005500 000001 000000 000240 000102 000000 001111 037440: 000003 065610 021401 000000 000000 105002 000000 012340 
037450: 005010 001640 000001 000000 000234 000102 000000 001111 037460: 000003 0.41100 021401 000000 000000 040010 000000 012360 
037470; 005010 002100 000001 000000 000235 0021H 000000 001111 037500: 000003 056500 021401 000000 000000 104427 000000 012400 
037510: 005010 003160 000001 000000 000288 000102 000000 001111 031520: 000003 03!560 02140! 000000 000000 040063 000000 012420 

037530: 005010 004020 000001 000000 000268 000102 000000 001171 031540: 000003 031020 027401 000000 000000 OOQ181 000000 012440 



HP3000 III MEMORY OUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP THIE 3/20/at. 1:54PH BANK 0 PAOE 11' 
(C) HEWLETT-PACKARD CO. 1980 ,.. , t I• ~ 

sssssns DST 52 AILT6 ssssssss 
037550: 000000 000 00 00000 000000 000000 000000 000000 000010 037580 036587 000000 000000 000000 105000 000000 007130 011415 
037570: 005012 011415 006005 014400 006014 002401 003002 003427 037600 000021 000010 020000 020441 020400 000000 020000 000031 
037610: 002002 000001 000001 122000 037574 002003 000001 000001 037620 122000 031575 002003 000001 000001 122000 037578 001000 
037630:.000000 002403 000001 000002 000013 000117 000011 000600 037640 000001 001400 000001 170401 142000 037601 000000 000252 
037650: 000000 177755 002000 000000 000001 160000 004554 000601 037660 000001 000000 1777 44 002005 000001 000001 162000 037604 
037670: 000000 000000 002003 000001 000001 122000 037575 001000 037700 000000 002000 000000 000001 120000 037601 000000 000002 
037710: 000000 177765 002002 000001 000001 162000 037574 002003 037720 000001 000001 162000 037575 002003 000001 000001 122000 
037730: 037576 001000 000000 002403 000000 000002 000013 000015 037740 000011 000600 000002 001400 000001 '170401 142000 037601 

037750: 000602 000022 000000 177755 000600 000002 001401 000001 037760 001001 102000 037601 000000 000032 001402 000001 000001 
037770: 102000 03760u 002003 000001 000001 162000 037576 000602 040000 000006 002003 000001 000001 162000 037575 000000 000000 
040010: 002003 000001 000001 162000 037576 000601 000002 001400 040020 000001 000001 142000 037601 002003 000001 000001 162000 
040030: 0375 76 000602 000004 002003 000001 000001 162000 037576 040040 000602 000000 002002 000001 000001 162000 037605 002007 
040050; 000001 000001 162000 037606 002007 000001 000001 122000 040060 037606 000602 000032 002001 000001 000001 122000 037573 
040070; 000602 000024 002001 000001 000001 122000 037573 002006 040100 000001 000001 162000 037577 000000 177604 002006 000001 
040110; 000001 122000 03 75 77 002006 000001 000001 162000 037577 040120 000000 177741 002003 000001 000001 162000 037576 000602 
0-10130: 000003 002003 000001 000001 162000 037576 002003 000001 040140 000001 162000 037575 000000 177564 000403 000001 001000 

040150: 000000 002403 000000 000002 177575 177577 177770 000600 040160 000002 001400 000012 111001 100000 005032 000602 000002 
040170: 000000 l77755 000403 000002 000000 177533 002002 000001 040200 000001 162000 037574 002003 000001 000001 122000 037576 
040210: 000000 177735 177777 030360 030360 030360 030360 030360 040220 030360 030360 030360 030360 030360 030360 030360 030360 
040230: 030360 030360 030360 030360 030360 030360 030360 030360 040240 030360 030360 030360 030360 030360 030360 030360 030360 
LINES 040250 - 040267 SAME AS ABOVE 

040270 030360 002001 000001 000001 122000 040401 002007 000001 040300 000001 162000 040402 002003 000001 000001 182000 040401 
040310 002004 000000 000001 120000 040615 000000 000004 001000 040320 000000 000000 177765 002005 000000 000001 120000 040411 
040330 000000 000002 000000 177767 002006 000001 000001 122000 040340 040412 002006 000001 000001 162000 040412 002003 000001 
040350 000001 122000 040402 000000 000017 002002 000001 000001 040360 162000 000000 002007 000001 000001 122000 000000 002007 
040370 000001 000001 162000 000000 001000 000000 000000 177774 040400 177777 114404 000040 000410 006406 010430 014433 011023 
040410 005001 000000 003427 000007 000050 000001 001003 002005 040420 003007 004011 005013 006015 007017 010021 011023 012025 
040430 013027 014031 015033 016035 017037 020041 021043 022045 040440 023047 024051 025053 026055 027057 030061 031063 032065 
040450 033067 034071 035073· 036075 037077 040101 041103 042105 040460 043107 044111 045113 046115 047117 050121 051123 052125 

040470 053127 054131 055133 056135 057137 060141 081143 062145 040500 063147 064151 065153 068155 087157 070181 071163 072185 
040510 073167 074171 075173 076175 077177 100201 101203 102205 040520 103207 104211 105213 106215 107217 110221 111223 112225 
0.:0530 113227 114231 115233 116235 117237 120241 121243 122245 040540 123247 124251 125253 126255 127257 130261 131263 132265 
040550 133267 134271 135273 136275 137277 140301 141303 142305 040560 143307 144311 145313 146315 147317 .150321 151323 152325 
040570 153327 154331 155333 156335 157337 160341 161343 162345 040600 163347 164351 165353"166355 167357 170361 171363 172365 
040610 173367 174371 175373 176375 177377 000000 000000 000000 040620 000000 000000 000000 000000 000011 037634 000000 000000 
040630 000000 105000 000000 007175 011415 005012 011415 006005 040640 OlUOO 006014 002401 003002 003427 000021 000000 020000 
040650 000000 000000 000000 000000 000031 002002 000001 000001 040660 122000 040641 002003 000001 000001 122000 040642 002003 

040670 000001 000001 122000 040643 001000 000000 002403 000001 040700 000002 000013 000117 000011 000600 000001 001400 000001 
040710 170401 142000 040646 000000 000252 000000 177755 002000 040720 000000 000001 120000 002445 000601 000001 000000 177744 
040730 002005 000001 000001 162000 040651 000000 000000 002003 040740 000001 000001 122000 040642 001000 000000 002000 000000 
040750 000001 °160000 040635 000601 000003 000000 177765 002002 040760 000001 000001 162000 040641 002003 000001 000001 162000 
040770 040642 002003 000001 000001 122000 040643 001000 000000 041000 002403 000000 000002 000013 000015 000011 000600 000002 
041010 001400 000001 170401 142000 040646 000602 000010 000000 041020 177755 000600 000002 001401 000001 001001 102000 040648 
041030 000000 000032 001402 000001 000001 102000 040653 002003 041040 000001 000001 162000 040643 000602 000006 002003 000001 
041050 000001 162000 040642 000000 000000 002003 000001 000001 041060 162000 040643 000601 000002 001400 000001 000001 142000 

041070 040646 002003 000001 000001 162000 040643 000602 000004 041100 002003 000001 000001 182000 040643 000602 000000 002002 
041110 000001 000001 162000 040652 002007 000001 000001 162000 041120 040653 002007 000001 000001 122000 040653 000602 000032 
041130 002001 000001 COOOOl 122000 040840 000602 000024 002001 041140 000001 000001 122000 040640 002006 000001 000001 162000 
041150 040644 000000 177604 002006 000001 000001 122000 040644 041160 002008 000001 000001 162000 040644 000000 177741 002003 



HP3000 III MEMORY DUHPC.00.00 Of SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:$4PH 
(C) HEWLETT-PACKARD CO. 19~0 

BANK 0 PAGE 115 

041170 000001 000001 162000 040843 000602 000003 002003 000001 041200 000001 102000 040843 002003 000001 000001 102000 040042 
041210 000000 177564 000403 000001 001000 000000 002403 000000 041220 000002 177575 177577 177770 000600 000002 001400 000074 
041230 002001 100000 005472 000602 000002 000000 177755 000403 041240 000002 000000 177533 002002 000001 000001 162000 040841 
041250 002003 000001 000001 122000 040643 000000 177735 177777 041260 000000 000000 000000 000000 000000 000000 000000 000012 

041270 
041310 
041330 
041350 
041370 
041410 
041430 
041450 

040277 000000 000000 000000 105000 000000 007242 011415 
000021 000000 020000 000000 000000 000000 000000 000031 
122000 041305 002003 000001 000001 122000 041306 001000 
000001 001400 000001 170401 142000 041311 000000 000252 
000000 000000 177744 00200$ 000001 000001 182000 041314 
000000 000000 000000 000000 000000 000000 000000 000000 
000001 000001 162000 041305 002003 000001 000001 122000 
000011 000600 000002 00140~ 000001 000001 142000 041311 

041470 001001 102000 041311 000000 000032 001402 000001 000001 
041510 000006 002003 000001 000001 162000 041305 000000 000000 
0~1530 000001 000001 142000 041311 002003 000001 000001 162000 
041550 000602 000000 002002 000001 000001 162000 041315 002007 
041570 041316 000602 000032 002001 000001 000001 122000 041303 
041610 000001 000001 162000 041307 000000 177604 002006 000001 
041630 000000 177741 002003 000001 000001 162000 041306 000602 
041650 000001 162000 041305 000000 117564 000403 000001 001000 

041670 000002 001400 000000 000000 000000 000000 000602 000002 
041710 000001 162000 041304 002003 000001 000001 122000 041306 
041730 000000 000000 000013 040742 000000 000000 000000 105000 
041750 002401 003002 000021 000021 000000 020000 pooooo 000000 
041770 002003 000001 000001 122000 041750 002003 000001 000001 
042010 000117 000011 000600 000001 001400 000001 170401 142000 
042030 000000 000000 000000 000000 000000 177744 002005 000001 
042050 . 122000 041750 001000 000000 000000 000000 000000 000000 

042070 
042110 
042130 
042150 
04 2170 
04 2210 
042230 
042250 

042270 
042310 
042330 
042350 
042370 
042410 
042430 
042450 

042470 
042510 
042530 
042550 
042570 
042610 

162000 041747 002003 000001 000001 162000 041750 002003 
000002 000013 000015 000011 000600 000002 001400 000001 
000002 001401 000001 001001 102000 041754 000000 000032 
162000 041751 000002 000008 002003 000001 000001 162000 
000601 000002 001400 000001 000001 142000 041754 002003 
000001 162000 041751 000602 000000 002002 000001 000001 
000001 000001 122000 041761 000602 000032 002001 000001 
122000 041748 002006 000001 000001 162000 041752 000000 

000001 162000 041752 000000 177741 002003 000001 000001 
041751 002003 000001 000001 182000 041750 000000 177564 
177577 177770 000600 000002 001400 000000 000000 000000 
177533 002002 000001 000001 162000 041747 002003 000001 
000000 000000 000000 000000 000000 000014 041405 000000 
006005'114403 006014 002401 003002 000027 000021 000000 
000001 122000 042412 002003 000001 000001 122000 042413 
000000 000002 000013 000117 000011 000600 000001 001400 

000000 000000 000000 000000 000000 000000 000000 000000 
002003 000001 000001 122000 042413 001000 000000 000000 
002002 000001 000001 162000 042412 002003 000001 000001 
000000 002403 000000 000002 000013 000015 000011 000600 
000000 177755 000600 000002 001401 000001 001001 102000 
002003 000001 000001 162000 042414 000602 000006 002003 

041300 
041320 
041340 
041380 
041400 
041420 
041440 
041460 

041500 
041520 
041540 
041560 
041600 
041620 
041640 
041660 

041700 
041720 
041740 
041760 
042000 
042020 
042040 
042060 

042100 
042120 
042140 
042160 
042200 
042220 
042240 
042260 

042300 
042320 
0~2340 
042360 
042400 
042420 
042440 
042460 

042500 
042520 
042540 
042560 
.042600 
042620 

005012 011415 006005 114403 008014 002401 003002 000027 
002002 000001 000001 122000 041304 002003 000001 000001 
000000 002403 000000 000002 000013 000117 000011 000600 
000000 177755 000000 000000 000000·000000 000000 000000 
000000 000000 002003 000001 000001 122000 041305 001000 
000000 177765 002002 000001 000001 182000 041304 002003 
041308 001000 000000 002403 000000 000002 000013 000015 
000602 000010 000000 177755 000600 000002 001401 000001 

102000 041316 002003 000001 000001 182000 041308 000802 
002003 000001 000001 162000 041306 000601 000002 001400 
041306 000602 000004 002003 000001 000001 162000 041306 
000001 000001 162000 041318 002007 000001 000001 122000 
000602 000024 002001 000001 000001 122000 041303 002008 
000001 122000 041307 002008 000001 000001 162000 041307 
000003 002003 000001 000001 182000 041308 002003 000001 
000000 002403 000000 -000002 117575 !77577 177770 000600 

000000 177755 000403 000002 000000 177533 002002 000001 
000000 177735 177777 000000 000000 000000 000000 000000 
000000 007307 011415 005012 011415 006005 114403 008014 
000000 000000 000031 002002 000001 000001 122000 041747 
122000 041751 001000 000000 002403 000000 000002 000013 
041754 000000 000252 000000 177755 000000 000000 000000 
000001 162000 041757 000000 000000 002003 000001 000001 
000000 000000 000000 000000 177165 002002 000001 000001 

000001 000001 122000 041751 001000 000000 002403 000000' 
000001 142000 041754 000602 000010 000000 177755 000600 
001402 000001 000001 102000 041161 002003 000001 000001 
041750 000000 000000 002003 000001 000001 162000 041751 
000001 000001 162000 041751 000602 000004 002003 000001 
162000 041760 002007 000001 OOOOOl 162000 041761 002001 
000001 122000 041146 000602 000024 002001 000001.000001 
177604 002006 000001 000001 122000 041752 002006 000001 

182000 041751 000602 000003 002003 goooot 000001 102000 
000403 000001 001000 000000 002403 00000 000002 177575 
000000 000602 000002 000000 177755 000403 000002 000000 
000001 122000 041751 000000 177735 177777 000000 000000 
000000 000000 105000 000000 007354 011415 005012 011415 
020000 000000 000000 000000 000000 000031 002002 000001 
002003 000001 000001 122000 042414 001000 000000 002403 
000001 170401 142000 042417 000000 000252 000000 177755 

177744 002005 000001 000001 182000 042422 000000 000000 
000000 000000 000000 000000 000000 000000 000000 177765 
162000 042413 002003 000001 000001 122000 04241, 001000 
000002 001400 000001 000001 142000 042417 000602 000010 
042417 000000 000032 001402 000001 000001 102000 042424 
000001 000001 l62000 042413 000000 000000 002003 000001 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH BANK 0 PAGE 118 
(C) HEWLETT-PACKARD CO. 1980 

I .. •:·!· • 

042630: 000001 182000 042414 000801 000002 001400 000001 000001 042!!40: 142000 042417 002003 000001 000001 1112000 042414 000802 
042650: 000004 002003 000001 000001 162000 042414 000602 000000 042660: 002002 000001 000001 162000 042423 002007 000001 000001 

042670 162000 042424 002007 000001 000001 122000 042424 0-00602 042700 000032 002001 000001 000001 122000 042411 000802 000024 
042710 002001 000001 000001 122000 042411 002006 000001 000001 042720 162000 042415 000000 177604 002006 000001 000001 122000 
042730 042415 002006 000001 000001 162000 042415 000000 177741 042740 002003 000001 000001 162000 042414 000602 000003 002003 
042750 000001 000001 162000 042414 002003 000001 000001 162000 042760 042413 000000 177564 000403 000001 001000 000000 002403 
042770 000000 000002 177575 177577 177770 000600 000002 001400 043000 000000 000000 000000 000000 000602 000002 000000 177755 
043010 000403 000002 000000 177533 002002 000001 000001 162000 043020 042412 002003 000001 000001 122000 042414 000000 177735 
043030 177777 000000 000000 000000 000000 000000 000000 000000 043040 000015 042050 000000 000000 000000 105000 000000 007421 
043050 011415 005012 011415 006005 114403 006014 002401 003002 043060 000027 000021 000000 020000 000000 000000 000000 000000 

043070 000031 002002 000001 000001 122000 043055 002003 000001 043100 000001 122000 043056 002003 0000-01 000001 122000 043057 
043110 001000 000000 002403 000000 000002 000013 000117 000011 043120 000600 000001 001400 000001 170401 142000 043062 000000 
043130 000252 000000 177755 000000 000000 000000 000000 000000 043140 000000 000000 000000 177744 002005 000001 000001 162000 
043150 043065 000000 000000 002003 000001 000001 122000 043056 043160 001000 000000 000000 000000 000000 000000 000000 000000 
043170 000000 000000 177765 002002 000001 000001 162000. 043055 043200 002003 000001 000001 162000 043056 002003 000001 000001 
04 3210 122000 043057 001000 000000 002403 000000 000002 000013 . 043220 000015 000011 000600 000002 001400 000001 000001 142000 
043230 043062 000602 000010 000000 177755 000600 000002 001401 043240 000001 001001 102000 043062 000000 000032 001402 000001 
043250 000001 102000 043067 002003 000001 000001 162000 043057 043260 000602 000006 002003 000001 000001 162000 043056 000000 

043270 000000 002003 000001 000001 162000 043057 000601 000002 043300 001400 000001 000001 142000 043062 002003 000001 000001 
043310 162000 043057 000602 000004 002003 000001 000001 162000 043320 043057 000602 000000 002002 000001 000001 162000 043066 
00330 002007 000001 000001 162000 043067 002007 000001 000001 043340 122000 043067 000602 000032 002001 000001 000001 122000 
043350 043054 000602 000024 002001 000001 000001 122000 043054 043360 002006 000001 000001 162000 043060 000000 177604 002006 
043370 000001 000001 122000 043060 002006 000001 000001 162000 043400 043060 000000 177741 002003 000001 000001 162000 043057 
043410 000602 000003 002003 000001 000001 162000 043057 002003 043420 000001 000001 162000 043056 000000 177564 000403 000001 
043430 001000 000000 002403 000000 000002 177575 1775 77 177770 043440 000600 000002 001400 000000 000000 000000 000000 000602 
043450 000002 000000 177755 000403 000002 000000 177533 002002 043460 000001 000001 162000 043055 002003 000001 000001 122000 

043470 043057 000000 177735 177777 000000 000000 000000 000000 043500 000000 000000 000000 000018 042513 000000 000000 000000 
043510 105000 000000 007466 011415 005012 011415 006005 114403 043520 006014 002401 003002 090027 000021 000000 020000 000000 
043530 000000 000000 000000 000031 002002 000001 000001 122000 043540 043520 002003 000001 000001 122000 043521 002003 000001 
043550 000001 122000 043522 001000 000000 002403 000000 000002 043560 000013 000117 000011 000600 000001 001400 000001 170401 
0435 70 142000 043525 000000 000252 000000 177755 000000 000000 043600 000000 000000 000000 000000 000000 000000 177744 002005 
043610 000001 000001 162000 043530 000000 000000 002003 000001 043620 000001 122000 043521 001000 000000 000000 000000 000000 
043630 000000 000000 000000 000000 000000 177765 002002 000001 043640 000001 162000 043520 002003 000001 000001 162000 043521 
043650 002003 000001 000001 122000 043522 001000 000000 002403 043660 000000 000002 000013 000015 000011 000600 000002 001400 

043670 000001 000001 142000 043525 000602 000010 000000 177755 043700 000600 000002 001401 000001 001001 102000 043525 000000 
00710 000032 001402 000001 000001 102000 043532 002003 000001 043720 000001 162000 043522 000602 000006 002003 000001 000001 
043730 162000 043521 000000 000000 002003 000001 000001 162000 043740 043522 000601 000002 001400 000001 000001 142000 043525 
043750 002003 000001 000001 162000 043522 000602 000004 002003 043760 000001 000001 162000 043522 000602 000000 002002 000001 
043770 000001 162000 043531 002007 000001 000001 162000 043532 044000 002007 000001 000001 122000 043532 000602 000032 002001 
044010 000001 000001 122000 043517 000602 000024 002001 000001 044020 000001 122000 043517 002006 000001 000001 162000 043523 
044030 000000 177604 002006 000001 000001 122000 043523 002006 044040 000001 000001 162000 043523 000000 177Hl 002003 000001 
044050 000001 '162000 043522 000602 000003 002003 000001 000001 044060 162000 043522 002093 000001 000001 ltl!OOO 043521 000000 

044070 177564 000403 000001 001000 000000 002403 000000 000002 044100 17757.S 177577 177770 000600 000002 001400 000000 000000 
04 4110 000000 000000 000602 000002 000000 177755 000403 000002 044120 000000 171533 002002 000001 000001 162000 043520 002003 
044130 000001 000001 122000 043522 000000 177735 177777 000000 044140 000000 000000 000000 000000 000000 000000 000017 043156 
0<!4150 000000 000000 000000 105000 000000 007533 011415 005012 044160 011415 008005 114403 006014 002401 003002 000027 000021 
044170 000000 020000 000000 000000 000000 000000 000031 002002 044200 000001 000001 122000 044183 002003 000001 000001 122000 
044210 044164 002003 000001 000001 122000 044165 001000 000000 044220 002403 000000 000002 000013 000117 000011 000600 000001 
044230 001400 000001 170401 142000 044170 000000 000252 000000 044240 177755 000000 000000 000000 000000 000000 000000 000000 
044250 000000 177744 002005 000001 000001 162000 044173 000000 044260 000000 002003 000001 000001 122000 044164 001000 000000 

-



HP3000 III MEMORY 0'1HPC.00.00 Of SYS VER C UPDATE 00 flX 00 DUMP TIHE 3/20/11. 1:54PH 
(Cl HEWLETT-PACKARD CO. 1910 

I . 

QAHK 0 PAOE UJ 
..~, • ,o • • 

044270: 000000 000000 000000 000000 000000 000000 000000 000000 
044310: 000001 162000 044164 002003 000001 000001 122000 044165 
044330: 000600 000002 001400 000001 000001 142000 044170 000602 
044JSO: 102000 044170 000000 000032 001402 000001 000001 102000 
0<!4370: 002003 000001 000001 162000 044164 000000 000000 OD2003 
"044410: 000001 142000 044170 002003 000001 000001 162000 044165 
044430: 000000 002002 000001 000001 162000 044174 002007 000001 
044450: 000602 000032 002001 000001 000001 122000 044162 000602 

044470: 000001 182000 044166 000000 177604 002006 000001 000001 
044510: 177741 002003 000001 000001 162000 044165 000602 000003 
044530: 162000 044164 000000 177564 000403 000001 001000 000000 
OH550: 001400 000000 000000 000000 ocoooo 000602 000002 000000 
044570: 162000 044163 002003 000001 000001 122000 044165 000000 
044610: 000000 000111 04j65l 043624 026622 000000 036003 140003 
04,630: 000000 000000 000000 000000 000000 000000 000000 000000 
044650: 000000 002001 000001 000000 042000 045003 001000 000000 

044670: 045004 OQ1000 000000 002401 000000 000038 000045 001400 
044710: 000000 000000 000002 000000 177754.002007 OOOOOl 000000 
044730; 000000 002401 OOQOOO 000000 000007 001401 000003 000000 
G.!!750; .045007 000601 000001 001402 000002 000000 002000 000000 
044770: 000000 002400 000001 000000 001401 000003 000000 002000 
0<!5010: 000000 000000 000000 000000 000120 002007 000001 000000 
045030: 000063 000000 000000 000000 036025 000000 000000 000000 
045050: 000131 044071 044061 037407 007660 060004 100001 007660 

045070: 000000 000000 000030 002010 000002 000000 002000 045347 
0<!5110: 000004 000000 002000 045061 002402 000000 000000 000000 
0<!5130: 001000 000000 002010 000006 000000 002000 045344 001000 
045150: 000000 002000 010721 001000 000000 002010 000002 000000 
045170: 045350 001000 000000 000000 000014 002010 000004 000000 
045210: 000000 002010 000002 000000 002000 045364 001400 000000 
045230: 000025 000102 002010 oooooa 000000 002000 045344 001000 
045250: 002402 000000 000000 000002 000057 000602 000002 002010 

045270: 010702 002010 000002 000000 002000 045300 001410 000004 
045310: 000002 000000 002000 045353 001410 000016 000000 002000 
045330: 002000 045364 000602 000004 004400 000000 001000 000000 
04SJSO: 006000 000577 000400 008400 006000 000000 000000 001400 
045370: 000000 000000 000000 000000 000000 000000 000000 000000 
045410: 001000 000000 002403 000007 000000 000070 000070 000070 
045430: 000000 000000 000000 002403 000000 000000 000047 000047 
045450: 000000 177755 001000 000000 002403 000000 000000 000028 

045470: 045545•001000 000000 002403 000000 000000 000007 000007 
045510: 001416 000001 000000 002000 045548 000601 000002 002000 
045530: 002001 000001 000000 042000 045547 002002 000001 000000 
045550: 000202 015558 000000 000000 000000 000000 000000 000000 
045570: 010003 000000 000000 000000 

SSSSSSSS DST JO (SYSTEH BUFFERS) SSSSSSSS 

044300 
044320 
044340 
044360 
044400 
044420 
044440 
044460 

044500 
044520 
044540 
044560 
044600 
044620 
044840 
0~4~60 

044700 
044720 
044740 
044760 
045000 
045020 
045040 
045060 

045100 
045120 
045140 
045160 
045200 
045220 
045240 
045260 

045300 
045320 
045340 
045360 
045400 
045420 
045440 
045460 

045500 
045520 
045540 
045580 

177705 002002 000001 000001 102000 044103 002003 000001 
001000 000000 002403 000000 000002 000013 000015 000011 
000010 000000 177755 000600 000002 001401 000001 001001 
044175 002003 000001 000001 162000"044165 000602 000008 
000001 000001 162000 044165 000601 000002 001400 000001 
000602 000004 002003 000001 000001 182000 044185 000602 
000001 162000 044175 002007 000001 000001 122000 044175 
000024 002001 000001 000001 122000•044182 002008 000001 

122000 044188 002000 000001 000001 112000 044188 000000 
002003 000001 000001 182000 044185 002003 000001 000001 
002403 000000 000002 177575 177577 111110 000800 000002· 
177755 000403 000002 000000 177533 002002 000001 000001 
117735 .111111 000000 100000 000000 000000 000000 000000 
007600 007814 007630 007644 040400 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 
002401 000000 000000 000060 002001 000001 000000 042000 

020000 004500 100005 010137 000000 000007 000000 177781 
042000 045005 001402 000002 000000 002000 045014 001000 
002000 045007 000601 000000 001401 000003 000000 002000 
000000 177747 002007 000001 000000 042000 045008 001000 
044624 000601 000000 000001 000018 000023 000025 000002 
042000 045030 002401 000000 000000 000000 000601 000000 
040000 000000 000000 100002 000000 000000 000000 000000 
007724 000000 000000 000000 000000 000000 000000 000000 

001000 000000 002010 000002 000000 002000 045357 001410 
000213 000602 000001 002010 000002 000000 002000 045343 
000000 002010 000002 000000 002000 045366 001410 000004 
002000045361 001000 000000 002010 000008 000000 002000 
002000 045362 002010 000006 000000 002000 045354 001000• 
000000 000005 072333 001000 000000 002402 000000 000023 
000000 002010 000004 000000 002000 045382 001000 000000 
000002 000000 002000 045357 001410 000004 000000 002000 

000000 002000 010704 001000 000000 000001 000001 002010 
010701 001000 000000 000802 000003 002010 000002 000000 
000603 000001 000000 013000 001200 000577 000460 012400 
012000 001401 000000 000000 002400 000000 001400 177777 
000132 044410 000000 000000 000000 030400 040000 007110 
000000 000007 002010 000001 000000 042000 045544 001000 
000000 002000 000104 000007 100008 036276 000000 000002 
000028 ()00000 000000 000000 002010 000001 000000 044000 

000000 001410 000001 000000 002000 045540•000801 000001 
000002 000000 002000 045551 001000 000000 00440( 000000 
042000 045550 000801 000000 000000 000001 000000 000330 
000000 000135 010128 000000 000000 000000 000000 000000 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/111, 1:54PM BANK 1 PAGE 145 
(Cl HEWLETT-PACKARD fO. 1980 .. •: ... 
146267(000044): 010265 000000 000000 000001 010001 000001 001777 002007 000000 000000 000001 001000 1462CH ....................... - . 
14630JI000060l: 037001 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 146303 > ••••••••••••••••••••••• 
14o317foooo14 : 000001 001111 111111 177777 000403 075130 155555 133333 066666 155555 133333 066666 146317 .......... ix .m .• m •. m •• 111. 

1463331000110 : 155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 066666 146333 .m •• m •• m ..• m .. m .. m •• m •• m. 
LINES 146347 - 150312 SAME AS ABOVE 
150313(002070!: 155555 133333 066666 155555 133333 066666 155555 133333 066666 000000 000000 000001 150313 .m •• m •• m •. m .. m .• m .•••••• 
150327(002104 : 001777 177777 177777 000403 075140 155555 133333 066666 155555 133333 066666 155555 150327 . . . • . . . . i· .m •. 111 •• m •• 111 •• m 
150343(002120 : 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 150343 •• m .. m .• m •. m •. m .. m •• m. ;m 
LINES 150357 - 152322 SAME AS ABOVE 
152323!004100 133333 066666 1:55555 133333 0611666 155555 133333 066666 133333 066866 155555 133333 152323 •. m .. m .• m •. m •. I'll ••• m •• 111 •• 

152337 004114 041404 022000 141203 041404 051025 000600 051021 030040 041000 026401 013705 000600 152337 C.S .•. C.R ... ft.0 B.- ..... 
152353(004130 051604 140124 177704 000700 043025 031101 141206 000200 021101 000600 031102 140420 152353 S .. T. ... F .2A .... •A .. 28 .. 
152367!004144 030041 000600 053025 002400 051023 03 717 7 000021 100000 000021 100000 000001 000000 152367 01 .. V ... R. 7 ............. 
152403 004160 000000 034410 100000 030461 000000 000000 000001 000000 000000 000201 000000 000000 152403 .. 9 ... 11 ................ 
152417(004174 000400 005706 000000 000000 152417 ........ 

ssssssss DST 201 ssssssss 
152423(000000): 000074 000201 140004 000000 000000 000014 000000 000000 000000 000003 155555 133333 152423 • < ••••••••••••••••••• m •• 
152437(000014 100060 000004 047525 052040 020040 020040 002617 001501 000121 000051 000000 000060 152437 .O .. OUT ••• A.Q. I. .. O 
152453{000030 000000 000000 000000 177735 000000 000561 000000 000000 000000 000561 000000 000561 152453 ..•......•. q ....••. q ••• q 
152467(000044 177777 177777 000000 000000 000402 010001 010001 000000 000000 000000 000000 000014 152467 .......................... 
152503(000060 000061 001400 037024 000000 000000 000000 000000 000000 000000 000000 000000 000000 152503 . 1 .. > ••••••••••••••••••• 
152517(000074 066666 155555 133333 066666 000000 000000 000000 000000 000000 000000 000000 000000 152517 m ..• m •. m .••.••.•.•.•..••• 
152533(000110 : 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 152533 ........................ 
LINES 152547 - 152562 SAME AS ABOVE 
152563(0001401: 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000001 100000 152563 : : : : : : : : : : i::: ii:::::::: 152577(000154 : 000001 100000 000001 000000 110001 030610 100000 030461 000000 000000 000001 100000 152577 
152613(000170 : 000000 000153 000000 000000 000400 005212 000000 000000 152613 ••• k ..•.•...•••. 

SSSSSSSS DST 153 $$$$$$$$ 
152623(000000 000000 014153 000010 000060 000073 000000 000000 000000 000007 040005 113061 000000 1521123 : : :~: i :gs~s· · · · ·sv~of>h · 1526:l7(000014 000000 004531 002041 004102 051531 051440 020040 020040 051531 051517 050105 051040 152637 
152653(000030 051531 051517 050105 051040 047520 042522 040524 047522 000065 000067 000000 000000 152653 SYSOPER OPERATOR.5.7 .... 
1526671000044 000000 000000 002003 000600 000000 000000 000000 000000 020040 020040 020040 020040 152667 ...... 6 ........... 

152703 000060 000003 000001 000000 000220 000000 000000 000006 000000 000030 000000 000000 000001 152703 . . . ~ . . " . . . .. . . . . . . . . . . ... 
152717(000074 000000 066667 155556 133331 133331 133331 133331 133331 066666 155555 133333 066666 152717 •. m .. n ......••.. m .. m .. m. 
152733(000110 155556 133331 066667 155556 066666 155555 133333 066666 155555 133333 066666 155555 152733 • n .. m .. nm .. m •. m .. m .. m .. m 
152747 00012'!' 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 152747 .. m .. m .. m .. m .. m .. m .. m .. m 
152763 000140 : 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 000001 100000 152763 •. m .. m .. m .. m .. m .. m .•..•• 
152777 000154 : 000001 100000 000043 000000 000000 033330 100000 024451 000000 000000 000043 000000 152777 .....•.... ~ ... )) .....•.. 
153013 000170 ! 000000 040101 000000 000000 000400 060315 000000 000000 153013 .·.l@A; ·. :• . .• . .. . . . 

ssssssss CST 101 ( FILESYS3 ~010354 070316) SUSS SSS SEGMENT IS STANDARD. 
STT AREA: 

163305: 106477 105417 106507 103402 106043 104107 145433 107032 163315 126033 146033 146433 100504 101104 107477 111070 111470 
163325: 103470 103070 111077 111477 131033 101107 107050 100507 163335 107450 103403 105450 105077 110044 125474 123074 110077 
163345: 124474 107036 107077 125074 100433 110477 126074 111444 '!63355 10U03 102003 050131 050060 050003 047754 007522 007104 



HPJOOO III MEHORY DUHPC.00.00 Of SYS VER C UPDATE 00 flX 00 DUHP TIME 3/20/11. 1:54PH 
(C) ltEWLETT-PACKARn co. 1e•o 

143345:. 005357 0•5112 002577 001314 001301 000111 000771 000524 183375: 000035 040071 
•••• (143377 TO 103622 NOT PRIHJ(OJ •••• 

$$S$IS$1 CST 301.CST.SLOCK INDEX• 12 111111.I 
•••• (103423 TO 105422 HOT PRINTED) •••• 

SSSSSSSS AVAILABLE AREA SSSSllSI 
•••• (105423 TO 100222 NOT PRINTED) •••• 

snusss CST 4 .(fll£SYS5 1004240 11-4500) uuuu SfOHfNT IS STANDARD. 

BANK 1 PAOE 141 ... , ... 

STY AREA: 
112•2s: 101•15 113015 1oeooi 114475 1on402 124474 losoo2 100001 172435: 102443 103043 105402 125074 123074 111475 104003 131033 
112445: 10J•o1 121011 101451 044014 oc1101 042414 041511 041254 172455: 040103 040453 040445 0402a1 040019 ocoo1s 
•••• (172403 TO 177022 NOT PRINTED) •••• 

SSSSSSSS AVAllABlf AREA ISISSSSS 
•••• (177023 TO 22 NOT PRINTED) •••• 

· t I • ·' ··1 

. . 

.. 



' \ 

HP3000 III MEMORY OUMPC.00.00 Of SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH BANK 2 PAGE 141 
(Cl HEWLETT-PACKARD CO. 1980 

I . -·1 •' • 

000000: 100000 000025 000000 110001 035470 100000 010421 000000 000010: 000000 000025 100000 000000 104441 000000 000000 000401 
000020; 027235 000000 000000 

ssssssss CST 341 CST BLOCK INDEX • 
•••• ( 23 TO 5222 NOT PRINTED) 

SSSHSSS CST 7 ( f IlESVS7 
STT AREA: 

013336; 103004 127033 105003 114475 
013356: 131033 105070 106070 105470 
013376: 103030 101032 104403 106451 
013416: 103403 103432 101403 102003 
013438; 000477 000514 000433 000000 .... ( 13443 TO 13622 NOT PRINTED) 

sssssns CST 52 (DEBUG 
STT AREA: 

034270; 137474 137074 142433 136474 
034310: 144474 144074 115075 120075 
034330: 111444 110044 020354 060344 
034350.; 056712 056637 056521 056317 
034370: 000315 000023 040102 
Ill • A * ( 34373 TO 37422 NOT PRINTED) 

SSSSSSSS DST 266 SSSSSSSS 
0374231000000 004110 000266 
037437 000014 053522 045517 
037453 000030 000000 001777 
037467' 000044 010137 000000 
037503(000060 . 037001 000000 
0375171000074 : 000001 001777 
037533 000110 : 155555 133333 
LINES 37547 - 041512 SAME AS 
041513(002070}: 155555 133333 
0415271002104 ! 001777 000000 
041543 002120 : 133333 066666 
LINES 41557 - 043522 SAME AS 
04352310041001: 133333 066866 
043537 004114 : 155556 133331 
LINES 43553 - 043566 SAME AS 
043567(0041441 155556 133331 
0436031004160 110001 032770 
043617 004174 000400 010308 

140004 
052524 
000000 
000000 
000000 
000000 
066666 
ABOVE 
066660 
000672 
155555 
ABOVE 
155555 
066687 
ABOVE 
066667 
100000 
000000 

11 sssssus 
"* •• 

%006220 147461) ssssssss SEGMENT IS STANDARD. 

14l433 125474 104104 105101 013348 104002 105002 104003 105445 
103070 111070 111470 107036 013366 104043 104030 105051 111430 
107032 125074 102404 100402 013406 1244 74 102437 .104402 100'33 
110044 103435 107501 111444 013426 045722 045672 045531 045353 
040104 .. "" 

%020550 125236) ssssssss SEGMENT IS STANDARD. 

135074 122074 102041 114475 034300 124474 113075 125074 101007 
103047 100502 '101477 131033 034320 102447 123474 124074 123074 
060326 060224 060143 060000 034340 057506 057457 057451 057367 
056156 055730 054674 053237 034360 007012 007015 001007 041146 ...... 

000000 000000 000012 000000 000000 000000 000001 104078 000005 
030061 000000 000005 003776 001777 000000 000401 000042 000000 
000671 000000 000000 000000 001670 000000 001670 000000 000672 
000001 010001 000001 001777 002007 000000 000000 000001 001000 
000000 000000 000000 000000 000000 000000 000000 044640 000001 
000671 000403 032020 155555 133333 066666 155555 133333 066666 
155555 133333 066666 155555 133333 066666 155555 133333 066666 

155555 133333 066566 155555 133333 066866 043400 000001 000001 
000403 032030 155555 133333 086866 155555 133333 066665 155555 
133333 066666 155555 133333 086686 155555 133333 066666 155555 

133333 066608 155555 133333 066566 066666 155555 133333 066665 
155556 133331 066667 155556 133331 066667 155556 133331 066667 

155556 133331 006667 000021 100000 000021 100000 000021 000000 
027457 000000 000000 000021 100000 000000 000177 000000 000000 
000000 

111032 101432 104004 104450 
112430 107450 105450 106003 
126074 100460 123074 105.(02 
044760 000442 000452 000464 

100408 110075 110475 100433 
106434 1254H 126074 1070U 
057303 017146 OS 7111 057031 
041104 041061 041020 040632 

037423 .H .....•......••.•.•. > •• 
037437 WRKOUTOl ............. • .. 
037453 ....................... . 
037467 
037503 
037517 
037533 

. . . . . . . . . . . . . . . . . . . ~ . . . 
>-:- .................. I .. . 
..•....... 4 .. m .. m .. m .. m. 
.m .. m .• m •. m .• m .. m •. m .. m. 

041513: .m .. m .. m .. m .. m .• m.O ..... 
041527: .·.t.I.'. ~ ;•. 4 .. m .. m .. m .. m .. m 
041543: .. m .. m .. m .. m .. m .. m .. m .. m 

043523: .. m .. m .. m .. m .. m.m .. m .. m. 
043537:. n .. m .. n .. m .. n .. m .. n .. m. 

043587:. n .. m .. n .. m ............ . 
043603: .. 5 ... // ............... . 
043617: ....... . 



:PJOOO III HEHORY Ol/HPC.00.00 Of SYS VU C. UPDATE 00 FIX 00 OIJHP TIHE 3/20/ll, 1:54PH 
C) HEWLETT-PACKARD CO. 1910 

I I . • 

sssssss OST 177 SSSSSSSS 
C362l(000000 : 004110 000177 140004 000000 000000 000012 000000 000000 000000 000001 104078 000008 
43637(000014 : 053522 045517 052524 030082 000000 000005 003176 001777 000000 000401 000042 000000 
cJ653(00003~ : 000000 001777 000000 000671 000000 000000 000000 001670 000000 001670 000000 000872 
(3667(000044 : 012137 000000 000000 000001 010001 000001 001777 002007 000000 000000 000001 001000 
437031000060 : 037001 000000 000000 000000 000000 000000 000000 000000 000000 000000 045700 000001 
43717 G00074 ; 000001 00.1777 000000 000671 000403 041020 155555 133333 066666 155555 133333 066688 
JJ733 000110 : 155555 133333 066668 155555 133333 066668 155555 133333 086666 155555 133333 086688 
INES 437&7 - 045712 SAM£ AS ABOVE 
~S713(002070l: 155555 133333 066668 155555 133333 066668 155555 133333 088880 044860 000001 000001 
C5127(002104 : 001777 000000 000672 000403 041030 155555 133333 006680 155555 133333 066668 155555 
'5743(002120 : 133333 066660 155555 133333 006060 155555 133333 060600 155555 133333 066001 155555 
lhES 045757 - 047722 SAME AS ABOVE 
411231004100): 133333 066066 155555 133333 080481 
477371004114): 066666 155555 133333 018668 155555 

155555 
133333 

133333 066880 133333 006868 155555 133333 
oa6686 155555 133333 066666 155555 133333 

BANK ~ PAO! Hf 

_., •••• -.. f 
.. •: e •' " 4 

043823: .H .. ., . ...•....•••••.. > •• 
0430l7:WftKOUT02 ••••••••••••• • •• 
04J853: .•. ,. .................... . 
0.13887: ·-··· .••••..•...•• ! ••••• 
043703:> .•••••••••••••••••• f(. •• 
043717: •••••••••••••••.••.•.••. 
041733: .11: ..................... . 

045113; •••••.••.••..•.••. 1 .•.•• 
045727: ••••.•• ~ •..••.•..•..•.•• 
045743: ............ Ill •• 111 ...... 111 •••. 

041723: ........................ . 
00737:1111 ..•..••.•..•..•..•..•.• 

INES 047753 - 047766 SAHE AS ABOVE 
47767(0041441; 066661 1555.55. 133333 
50003(00,160 : 050001 035310 000000 
50017(004174 : 000400 005222 000000 
SC033I00'210 : 066660 155555 133333 
I~ES 050047 - 050126 SAME AS ABOVE 
50127(004304): 066666 155555 133333 
,50143(004320); 066667 066667 066667 
IN£S (lS0157 - 050222 SAME AS ABOVE 
50223(004400): 133331 060CS67 155550 
IUES 050237 • 051022 SAME AS ABOVE 

OlllJftO 155555 
030461 000000 
000000 155555 
0680116 155555 

133333 
000000 
133333 
133333 

000021 100000 000021 040000 000020 000000 041101:• •• • .• • .. • •••••••.•.•••• 
000020 100000 000000 000111 000000 000000 OS0003:P.: ..• lt ....••.•... I .••• 
066668 155555 133333 066880 155555 133333 050017: .•••••.•.•..•..•..•..•.• 
066880 155555 133333 006661 155555 133333 050033 :Ill •• Ill. ~Ill ...... Ill •• M •• Ill •• It •• 

068868 066087 155558 133331 086007 066687 060607 086087 088007 
06~607 066667 086687 066661 066661 066667 066687 066667 066667 

133331 008607 155550 133331 080067 155556 133331 086001 155551 

51023(005200 004110 000200 140004 000000 000000 000012 000000 000000 000000 000001 104078 000011 
51037(005214 053522 045517 052524 030005 000000 000005 003770 001777 000000 000000 000042 000000 
5!053(005230 000000 174002 000000 000111 000000 000000 000000 002775 000000 002773 000000 000778 
510671005244 020243 000000 000000 000001 010001 000401 001777 002007 000000 000000 000001 001000 
51103 005260 037001 000000 000000 000000 000000 000000 000000 000000 000000 000000 045520 000005 
51117 005274 : 000001 001777 000000 000770 000404 000170 155555 133333 066668 155555 133333 066868 
51133(005310: 155555 133333 066666 155555 133333 066668 155555 133333 066668 155555 133333 068688 
I~ES 051147 - 053112 SAME AS ABOVE 

050127:m .. • .. •.•· .n .. •.•.111.111.1111. 
OS0143:m.M.~.~.M.•.111.11 .•. 111.111.111. 

050223: •• M •• n •. M •• n .. 11 •• n. ••· .n 
051023:.H ..••.•.•••••••••••• > •• 
051037 :WRKOUfOS ••••••••••.. ," •• 
051053: .• ~o•••••••••••••••••••• 
051067: ••••••••••..•.••••.•.•• 
051103:> •••.•••••••••..•••. f{P ••• 
051117: ......................... . 
051133: ........................... . 

5311110012101: 155555 133333 066660 155555 13j333 088868 155555 133333 068880 041000 000005 000001 053113:.m .. • .. • .. • .. • .. •.8 .... . 
53127 007304 : 001777 000000 000775 000404 000760 155555 133333 086666 155555 133333 086660 155555 053127: ........................ . 
53143 007320 : 133333 066666 155555 133333 081880 155555 133333 068868 155555 133333 066886 155555 053143: •• M .• M •. M .. M .. M .. m .. M .. M 
INES 53157 - 053772 SAM£ AS A80Vf 
53773(010150): 133333 006868 000020 040000 000020 020000 000002 088660 000000 000001 040823 000000 053713: •••.•. f ...... a ..... A .. . 
540011010104): 000000 006060 000002 000000 oaaooa 000000 133333 066666 155555 133331 oao6oe 155555 054001: •••.••..••.••. • .. • .. • .. • 

SSSISSI AVAilA8~£ AAEA 11111111 
••• ( 54023 TO 54422'NOT PRINTED) •••• 

••• .... 6~ .. ,. . t t .. ; .• 

ssssss1 CST 5 (fll£SYS8 X005154 0543301 11111111 S£0M£NT IS STANDARD. 
Sil AREA: 
6153J; 112445 111445 107451 125474 103432 104004 106001 1244)4 061543: 105002 107031 104002 105050 104404 103404 103403 103032 
61553: 105003 123014 105402 104032 103004 125074 102004 107032 061503; 126074 100433 101403 102003 044371 044320 044243 043677 



.,_) 

HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH 
(CJ H£WL£TT-PACKARo,co. 1980 ... •: ... 

BANK 3 PAGE U5 

174041(004752): 000000 001000 000061 000000 001000 1 HOH: ..... l. ... 

174046(MARKER): 177756 017537 103074 000011 KERNELC (75) 240 WAIT ----------------------------------------------------
•••$REGISTER: *••*••••••••••••••••A•_••••••••••••••••••••~••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
174052(004763 000000 001000 000013 000000 001700 000000 000005 004163 177774 000060 000002 177775 174052: ...............•... 0 ... . 
174066(004777 001775 141004 000044 177264 177274 000000 177304 000000 000005 000000 177777 177322 174066: ..... s ................. . 
174102(005013 177307 000000 000003 003736 140404 000017 000020 000061 001360 003633 002446 056000 174102: ............... 1 •.... &\, 
174116(005027 037435 123317 001360 003633 000000 000000 000000 000000 000000 000000 000000 000000 174116:t ..........•.•.....• · .... 
174132(005043 000001 177777 000001 000000 000000 000000 000000 000467 000400 100000 020000 000000 174132·: .............•. 7 •••• 
174146(005057 000000 000000 000000 000001 000000 000000 000000 000000 000000 000000 000000 000000 174146: ..•....•...•............ 
174162(005073 000000 000000 000000 000000 000012 000001 000004 003446 142032 000173 000024 140032 174162: ...•..•.....•.. & ... ( ... . 
174176(005107 000176 000000 000005 000061 001420 000000 000000 000000 000000 000000 000000 000000 174176:.- ..... 1 ............... . 
174212(005123 : 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 174212: •..•......•.••...•..•... 
LINES 174226 - 175215 SAME AS ABOVE 
175216(006127): 000000 

175217: 057605 003243 
175237: 013402 057610 
175257: 021533 057605 
175277: 141310 021004 
175317: 057605 040042 
175337: 047605 021436 
175357: 013404 057610 
175377: 000035 040000 

004500 057605 
040042 021426 
041606 021432 
142606 001000 
021427 057605 
057605 041606 
140017 000400 
000012·000001 

021540 
057605 
057605 
001400 
040040 
003443 
002100 
030001 

057605 
021002 
043611 
100000 
021430 
020320 
041404 
036270 

000600 
021441 
026461 
000076 
057605 
041006 
021427 
000000 

051607 
057605 
017717 
000056 
041404 
031010 
057605 
004411 

175417: 000400 070354 000000 000000 000000 000000 000000 000000 
175437: 000000 000000 000000 000000 000000 000000 000000 000000 
175457: 020115 047525 047124 042504 020117 047040 046104 042526 
175477: 000000 000000 000000 000000 000000 000000 000000 000000 
LINES 175517 - 175556 SAME AS ABOVE 

175557: 000000 000000 
175577: 000000 000000 
175617: 000000 000000 
175637: 005000 000000 
175657: 000000 000000 
LINES 175677 - 175776 

175777 
176017 
176037 
176057 
176077 
176117 
176137 
176157 

176177 
176217 
176237 
176257 
176277 
176317 
176337 
176357 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 . 
000000 
000462 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 . 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 000000 000000 000000 000000 000000 
003400 000000 000000 000000 000000 000000 
000000 000000 000000 000000 004400 000000 
000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 
SAME AS ABOVE 

000000 
000000 
000000 
000000 
000344 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 

000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000546 
000000 000000 
000000 000000 
000000 000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000430 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
0000(10 
000000 
000000 
000000 
000000 
000000 

175227 
175247 
175267 
175307 
175327 
175347 
175367 
175407 

175427 
175447 
175467 
175507 

175567 
175607 
175627 
175647 
175667 

176007 
176027 
176047 
176067 
176107 
176127 
176147 
176167 

176207 
176227 
176247 
176267 
176307 
176327 
176347 
176367 

177e05 
021007 
040013 
041404 
040033 
020320 
040012 
000000 

040052 
021434 
071006 
040052 
002100 
071006 
021430 
000000 

002000 
057605 
101606 
001700 
021434 
040447 
057605 
000010 

051608 
040032 
041006 
145344 
057605 
002000 
000600 
100000 

175216: .. 

021000 
071607 
031010 
021426 
040030 
021437 
021435 
030550 

051404 
021431 
041404 
047605 
021435 
057605 
057605 
103001 

021408 
057605 
040005 
021001 
057605 
021406 
000035 
000000 

047810 
021010 
001700 
027204 
021431 
047610 
100000 
000000 

000000 000000 000000 000000 000000 000000 000000 000000 
053117 046040 052516 046101 041105 046114 042504 020040 
021440 020040 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 

002012 000000 000228 001604 000000 000000 000000 
000000 000000 000000 000000 004000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 

000000 
000000 
000312 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000632 

000000 000000 
000000 000000 
00-0000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 

000000 000000 
000000 000000 
000000 000514 
000000 000000 
000000 000000 
000000 000000 
000000 000000 
000000 000000 

000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000376 000000 
000000 000000 000000 
000000 000000 000000 

t I 

000000 000000 000000 
000000 dooooo 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 
000000 000000 000000 

0002(10 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000600 
000000 
000000 

000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 



HP3000 III MEMORY OUMPC.00.00 Of SYS VER C UPDATE 00 fIX 00 DUMP TIME 3/20/11, 1:54PH BANK 3 PAGE lH 

(C) HEWLETT-PACKARD po. 19~0 

176377: 000000 000000 000000 000000 000000 000000 000000 000000 
176417: 000000 000000 000664 000000 000000 000000 000000 000000 
176437: 000000 000000 000000 000000 000000 000000 000000 000000 
176457: 000000 000000 000000 000000 000000 000000 000000 000000 
176477: 000000 000000 000000 000000 000000 000000 000750 000000 
176517: 000000 000000 000000 000000 000000 000000 000000 000000 
176537: 001002 000000 000000 000000 000000 000000 000000 000000 
176557: 000000 000000 000000 0000~0 000000 000000 000000 000000 

176577: 000000 000000 000000 000000 000000 000000 000000 000000 
176617: 000000 000000 000000 000000 001066 000000 000000 000000 
176637: 000000 000000 000000 000000 000000 000000 000000 000000 
176657: 000000 000000 000000 000000 000000 000000 000000 000000 
176677: 000000 000000 000000 000000 000000 000000 000000 000000 
176717: 000000 000000 000000 000000 000000 000000 000000 000000 
176737: 000000 000000 001204 OOQOOO 000000 000000 000000 000000 
176757: 000000 000000 000000 000000 000000 000000 000000 000000 

176777: 000000 000000 000000 000000 000000 000000 000000 000000 
177017: 000000 000000 000000 000000 000000 000000 001270 000000 
177037: 000000 000000 000000 000000 000000 000000 000000 000000 
177057: 001322 000000 000000 000000 000000 000000 000000 000000 
177077: 000000 000000 000000 000000 000000 000000 000000 000000 
177117: 000000 000000 000000 000000 000000 000000 000000 000000 
177137: 000000 000000 000000 000000 001406 000000 000000 000000 
177157: 000000 000000 000000 000000 000000 000000 000000 000000 

177177: 000000 000000 000000 000000 000000 000000 000000 000000 
177217: 000000 000000 000000 000000 000000 000000 000000 000000 
177237: 000000 000000 000000 000000 000000 000000 000000 000000 
177257: 000000 000000 001524 OOQOOO 000000 000000 000000 000000 
177277: 000000 000000 000000 000000 000000 000000 000000 000000 
177317: 000000 000000 000000 000000 000000 000000 000000 000000 
LINES 177337 - ·177356 SAHE AS ABOVE 

177357 000000 000000 000000 000000 000000 000000 000000 000000 
177377 000010 020000 000001 000000 000000 034410 100000 030461 
177411 000400 005706 000000 000000 000014 000201 140004 000000. 
177437 100060 000004 047525 052040 020040 020040 002617 001501. 
177457 000000 000463 000000 000000 000000 000463 000000 000463 
177477 000000 000000 000000 000014 000061 001400 037024 000000 
177517 066666 155555 133333 066666 000000 000000 000000 000000 
177537 000000 000000 000000 000000 000000 000000 000000 000000 

177557 000000 000000 000000 000000 000000 000000 000000 000000 
177577 000011 020000 000001 000000 000000 000001 152623 000000 
177617 000400'005212 000000 000000 000000 014153 000010 000060 
177631 000000 004531 002041 004102 051531 051440 020040 020040 
177657 047520 042522 040524 041522 000065 000067 000000 000000 
177677 020040 020040 020040 020040 000003 000001 000000 000220 
177717 000000 066667 155556 133331 133331 133331 133331 133331 
177737 030360 030360 030360 030360 030360 030360 030360 030360 

177757 030360 030360 030360 030360 030360 030360 030360 030340 
117777 000012 100000 000035 000000 110001 031450 100000 010421 
000017 000400 060123 000000 000000 

... , . .. . . 
1711407: 000000 000000 000000 000000 000000 000000 000000 000000 
178427: 000000 000000 000000 000000 000000 000000 000000 000000 
176447: 000000 000000·000000 000000 000718 000000 000000 000000 
176467: 000000 000000 000000 000000 000000 000000 000000 000000 
116507: 000000 000000 000000 000000 000000 000000 000000 000000 
!76521: 000000 000000 000000 000000 000000 000000 000000 000000 
176547: 000000 000000 000000 000000 000000 000000 000000 000000 
116567: 000000 000000 001034 000000 000000.000000 000000 000000 

178607: 000000 000000 000000 000000 000000 000000 000000 000000 
116621: 000000 000000 000000 000000 000000 000000 000000 000000 
176641: 000000 000000 000000 000000 000000 000000 001120 000000 
116667: 000000 000000 000000 000000 000000 000000 000000 000000 
176701: 001152 000000 000000 000000 000000 000000 000000 000000 
116127: 000000 000000 000000 000000 000000 000000 000000 000000 
176747: 000000 000000 000000 000000 000000 000000 000000 000000 
176167: 000000 000000 000000 000000 001236 000000 000000 000000 

177007: 000000 000000 000000 000000 000000 000000 000000 000000 
177027: 000000 000000 000000 000000 000000 000000 000000 000000 
177047: 000000 000000 000000 000000 000000 000000 000000 000000 
177067: 000000 000000 000000 000000 000000 000000 000000 000000 
111107: 000000 000000 001354 000000 000000 000000 000000 000000 
177127: 000000 000000 000000 000000 000000 000000 000000 000000 
171147: 000000 000000 000000 000000 000000 000000 000000 000000 
177167: 000000 000000 000000 000000 000000 000000 001440 000000 

177207: 000000 000000 000000 000000 000000 000000 000000 000000 
177227: 001472 000000 000000 000000 000000 000000 000000 000000 
117247: 000000 000000 000000 000000 000000 000000 000000 000000 
171267: 000000 000000 000000 000000 000000 000000 000000 000000 
177301: 000000 000000 000000 000000 001556 000000 000000 000000. 
177327: 000000 000000 000000 000000 OOOQOO 000000 000000 000000 

171367: 000000 000000 000000 000000 104433 102441 000010 020000 
177407: 000000 000000 000001 100010 000000 000000 000000 000000 
117427: 000000 000014 000000 000000 000000 000003 155555 133333 
177447: 000121 000051 000000 001412 000024 000000 000000 000000 
171467: 111111 111711 000000 000000 000402 010001 010001 000000 
177507: 000000 000000 000000 000000 000000 000000 000000 000000 
177521: 000000 000000 000000 000000 000000 000000 000000 000000 
177547; 000000 000000 000000 000000 000000 000000 000000 000000 

177587: 000000 000000 000000 000000 000000 000000 000001 020000 
111601: 000000 000000 000001 100011 000000 000000 000000 000000 
171627:.000071 000000 000000 000000 000007 040005 •113061 000000 
117647: 051531 051517 050105 051040 051531 05J517 050105 051040 
177667: 000000 000000 002001 000600 000000 000000 000000 000000 
111101: 000000 000000 000006 000000 000030 000000 000000 000001 
177127: 030360 030360 030360 030360 030360 030360 030360 030360 
177747: 030380 030360 030360 030360 030380 030360 030360 030360 

117707: 030300 030360 030380 010360 030360 030360 000001 040000 
000007: 000000 000000 000035 100000 000000 040163 000000 000000 



HP3000 III MEMORY DUHPC.00.00 
(Cl llEWLETT-PACKARD CO. 1980 

I • 

LINES 167757 - 171722 SAHE AS 
1717231004100): 133333 066666 
171737 004114): 133333 066666 
LINES 171753 - 171766 SAME AS 
171767(004144): 
172003(004160): 
172017(004174): 
172033(004210): 
172047(004224 
172063(004240 : 
1720771004254: 
172113 004270 : 
172127(004304 
172143(004320): 
172157!004334): 
172173 004350): 
172207(004364): 
172223(004400 
172237(004414 
172253 ( 004430 
172267(004444 
172303(004460 
172317(004474 
172333(004510l: 
172347(004524 : 
172363 ( 004540 : 
172377 ( 004554 
172413(004570 
172427(004604 
172443(004620 
172457(004634 
172473(004650 
172507(004664 
172523(004700): 
172 5 31I004 7 14, : 
172553 004730}: 
172567 004744 : 
172603 004760 : 
172617 004774 
172633 005010 
172647 005024 
172663 005040 
172677 005054 
1727131005070): 
172727 005104 : 
172743 005120 : 
112757(005134 •: 
172773(005150 
1730071005164 
173023 005200 
173037 005214 
173053 005230 . 
1/30671005244 : 
173103 005260 : 
173117 005274): 
173133 005310): 

133333 066666 
030201 033710 
000400 013752 
163702 022402 
003200 027142 
040020 035005 
021030 031046 
041105 041003 
012604 021045 
041101 022471 
051007 041110 
140016 000106 
046105 020040 
145164 031027 
145130 041105 
141215 031011 
000013 041053 
041601 003200 
051054' 043054 
051056 031400 
040036 053701 
021056 020161 
171401 031111 
004500 026621 
051051 021001 
051440 041401 
021056 020161 
035005 171700 
020042 170450 
02100'.l 020042 
013733 173016 
003500 020231 
004000 140042 
003700 021010 
021056 162701 
026442 041401 
141507 022000 
051022 140001 
141330 131403 
041404 041404 
021002 140003 
045118 041004 
021'001 041601 
131112 075133 
151141 031077 
031401 035002 
156403 002005 
151164 034005 
041401 022441 
021402 177004 
071136 003300 
034452 001100 

OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH 

ABOVE 
155555 133333 066666 155555 133333 066666 133333 066666 155555 133333 
155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 
ABOVE 
155555 133333 066666 155555 000021 100000 000021 040000 000030 000001 
000000 023447 000007 000000 000014 100000 000000 000200 000000 000000 
000000 000000 021010 020023 043010 026503 071010 003300 040013 000600 
051011 000600 031013 031006 141104 021002 140003 040000 021001 041601 
051601 031400 151023 161106 000700 151023 150701 051703 000600 160702 
021425 045022 035001 040014 031045 051105 141612 000600 171050 035003 
021065 140177 000767 001602 041121 041105 031043 041105 025001 031107 
041000 000700 031077 145512 021401 047003 051101 021001 021077 131101 
140150 000144 040007 004300 020320 061101 141604 021046 140140 001106 
010301 071101 004500 031023 145123 041007 101701 051110 041007 101701 
173003 041702 020023 031031 145110 000600 041105 173016 170011 010201 
000105 000104 000103 000102 000101 050122 047507 051101 046440 043111 
021015 020042 171702 035021 034050 031051 004500 031012 145163 031013 
145165 031031 145166 021410 047110 021415 107110 010207 004500 031023 
041010 041702 000600 047110 031077 141530 041010 051053 043053 022000 
043054 021003 027004 053054 041053 071056 051053 140413 000016 000000 
051011 031006 141107 021002 140006 041105 031035 140002 051051 021001 
027142 051601 031400 043053 026504 051057 043053 026503 071053 003300 
037777 071054 003300 051055 041055 101053 000600 041055 031022 002000 
035051 043110 026552 000600 027162 022000 145202 140002 000060 171401 
004573 021007 020023 041604 013734 171405 010201 171401 010201 173018 
003300 020230 000133 020232 000700 021010 000700 171405 171401 171401 
000200 141604 021112 140023 020040 021427 045401 140003 021414 045022 
051006 043110 026552 004556 006717 141203 021047 140003 021002 140003 
041601 003200 027142 051601 031401 051514 027040 050125 041056 051531 
01030L 040020 053701 004573 021011 020023 041701 041402 041401 005600 
003300 020230 000133 020232 032001 020040 035005 171700 010201 051401 
010201 051402 035005 171700 051404 035050 173113 170446 010201 021003 
010201 021004 020042 170452 010201 021004 020043 173114 170463 010201 
170465 010201 021004 020042 173115 170474 010201 021003 020042 041604 
021056 020161 003300 020230 021001 020061 004543 020231 021040 162701 
021040 162701 041016 170002 140515 173401 040006 020161 021056 162701 
020040 021040 021410 166401 021040 166402 173401 021432 171022 010201 
020063 173402 021442 171022 010201 003700 021010 020063 173401 020231 
003300 173402 020230 021001 020063 173402 020230 021001 020063 041022 
170575 010201 021004 020243 141525 041402 170601 010201 021004 020243 
141204 021024 140056 140001 140010 022002 141506 041022 021001 027042 
140002 004000 021001 051130 000645 051132 051131 041022 026442 051403 
045113 170002 140637 000700 021010 000700 041402 010101 041401 010101 
031111 000200 141506 021427 047404 026621 131403 055130 121403 140427 
051051 021001 041601 003200 027142 051601 031401 041143 141210 131112 
021200 151141 031076 141505 000600 051143 021002 140004 045118 031035 
003200 027142 051601 031400 041004 021004 002300 010205 071004 051140 
043700 004500 061141 141212 031014 141114 051142 045116 041004 021200 
141503 021002 140004 045116 031035 021001 041601 003200 027142 051601 
041604 010201 043604 026514 043604 026504 003443 156403 010410 000400 
141502 026514 021137 006341 051401 000600 041604 041401 031020 013715 
001100 161164 120605 140107 000000 000001 140104 000103 000104 000076 
004300 047003 145247 131112 045116 041004 021200 151404 031077 145555 
051136 041136 021401 047004 004300 177004 001700 145606 043136 026503 
051137 000600 041604 041136 031037 013726 041112 022000 141521 151166 
161166 041137 101136 000600 021401 177137 031022 002033 051402 171136 

BAHK PAGE 216 

... , ... 
171723: .. m .• m .. m .. m .• 111. •• in •• m .. 
171737: .. m .. m .• m .. m •• m .• m •• m •• n 

171767: .. m •• m •• 111 •• m •••••• @ ••••• 
172003:0.7 ...• • ............... . 
172017: ........ • .. F. -Cr .. ·\l· .. 
172033: .. S.R ... 2.2 .. o· ... @; .C. 
1 7 2 0 4 7 ·: . • . b s . 3 • • • . f . . . . . . s . . . . . 
172063:~.:.l.J.:.@.2XRE ..... (:. 
172077: .2&"5 ...... BQBE21Bf".2(; 
172113:BEB.B ... 27.Jl.N.RA"."7.} 
172127: .. ·x.h.d@ .... bA .. "&.· .F 
172143:8AX9 .. rA.@2. ,SB ... RHB .. . 
17 215 7: R. BH .. C. . 2 .. H .. BE ..... . 
172173: ... f .E.O.C.B.APROORAM FI 
172207:LE •. • .. :.8(2).@2 .. 12. 
172 2 2 3 : . t 2 .. u 2 .. v I . NH I .. H ... @2 . 
172237: .XBEB.C ... NH27.XB.R•F+S. 
172253: .. 2.F. • ... V,B+r.R+ ..... . 
172267: .. B+R.2 .. a• ... BEZ ... R)•. 
172303:C .... bS.3.F•-OR/F+-Cr+ .. 
172317:R,f,7.r, .. R-B-.+ .. B-2 ... 
172333:R.3.: )FH-J ... rs ...... o .. 
172347:~.W .. (· .. C, ........... . 
172363: . q .... { ••• • ....... .. 
172377: .. 21. ... •J .. l.K ... l.J. 
172413: .@-.R.FH-j .n .... ·• .. • ... 
172427:R)".C ..•. bS.3.SL. PUB.S\ 
172443:5 C ... ~.W .. (· .. C.C.C .. . 
172457:·. q .... ( .4. : ..... s. 
172473:: ..... S.: ... S.: ( .K,& .. •. 
172507: ··!· .·. •.• .. •. 1.L.3 .. 
172523:• .. 5 .. •. •.M.< .. •. ·c. 
172537: .... •. q ..• •. 1.c .• .. 
172553: .@ • • .. 8 .... H .. @. q• .. . 
172567: ... • •I ... • .... 1 .... . 
172603: .. •. 3 .. 1· ...... •. 3 .. 
172617:· ........ •. 3 ... •. 38. 
172 6 3 3 : - • C .. ) .. • . .. UC ..... • . . 
172647;.as .•. • ....... s .. re.· .. ~ 
172663:R ....... ·.Rx .. RZRYa.-·s. 
172677: .... JK ...... • ... C .. AC .. # 
172713:C.C.2I ... Fl.O.- ... ZX .... 
17 2 7 2 7 : • •.. R I • . C ..•. b S . 3 . Be •.. J 
172743:JNB.· .. a2>.E .. Rc· ... JH2. 
172757:•to:.·.!bS.3.c.· ..... r.R· 
172773: .Jz[O .. @bb .. 2 .. LRbJHa.·. 
173007:. 12?. c· ... JN2. •. C .... bS. 
173023:3.: .C ... 0.-LO.-D.I ..... . 
173037: ..... 8-V .. S ... C.C.2 .. . 
173053:.ta .. @.t.-:-.o ..... D.C.D.> 
173067 :C.XI .. H .... JJNB. • ... 27 .n 
173103:1 ... R-e-1.N ......... r--c 
173117:r- .. R .. c.a-2 ... BJs .. o.~ 
17 313 3: o • .@.va_. - .. • .. _z ... s .. -



HP3000 III MEMORY DUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIHE 3/20/81, 1:54PH 
(C) HEWLETT-PACKARD 1CO. 19.80 

173147(00532'1: 
173163(005340 : 
173177(005354 : 
173213 I 005370 
173227 (005404 
173243(005420 
173257(005434 
173273(005450 
173307 (005464 
173323,005500 
173337 005514 
173353 OOS530 
173367 005544 
173403(005560 
173417(005S74 
173433(005610 
1734471005624 
173463 005640 
173417 005654 
173513(005670 
173527(005704 
1735431005720 
173557 005734 
173573(005750 
173607(005764 
173623(006000 
173637(006014 
1736531006030 
173667 006044 
173703(006060 
173717(006074 
173733(006110 
1737471006124 
173763 006140 
1731111006 l 5 4 
174013 006170 
174027(006204 
174043(006220 
174057(006234 
1740731006250 
174107 006264 
174123(006300 
174137(006314 
174153(006330 
174167 006344 
174203 006360 
174217 006374 
174233 006410 
174241 006424 
174263 006440 
174277 (006454 
174313(006470 
l 7 4 32 7 I 006 5 0 4 
174343 006520 
174357 006534 
174373 006550 

041402 041401 031017 120805 140014 000800 021401 177137 031022 071137 003300 051130 
140455 043004 051405 140473 021002 140004 045110 031035 021001 041801 003200 027142 
051601 031401 035003 040063 004300 020320 040061 002043 020320 022000 145202 140003 
000051 000050 041605 022052 145643 041605 003300 051403 041604 023452 022404 051401 
041401 022452 003400 051402 040032 004300 020320 040030 002043 020320 041402 040023 
004300 020320 040021 002043 020320 041402 101403 041403 023052 020154 041401 111403 
021001 020132 043606 041605 020134 031403 001377 001072 035054 041112 022000 145502 
140004 000142 000141 000140 040130 004300 020320 040126 002043 020320 022000 145251 
041163 040117 004300 020320 040115 002043 020320 041604 023452 022404 021052 020174 
000600 051401 131401 047163 004500 051402 071401 022052 145475 041401 022052 145602 
140004 000076 000071 000052 000600 041605 041401 003343 177163 031037 017750 041401 
022000 145252 171403 131401 177183 041402 020023 041401 071402 003443 177163 041401 
003443 177163 041401 002400 020023 173163 171403 041402 020023 040027 004300 020320 
040025 002043 020320 041604 023452 022404 041163 021052 020134 041163 003300 051138 
043136 026503 071136 003300 051137 025001 051606 031402 001377 001072 140004 041401 
071402 051401 140510 031402 000600 053604 021401 177604 173604 021004 020023 043606 
026402 043605 026402.004617 141302 003200 004025 145222 021401 177804 047606 141211 
047605 141215 001700 141507 043606 031111 043605 037777 001700 141205 021001 053804 
031403 000132 041401 022001 145212 043606 026446 043805 028448 004817 141211 021002 
053604 031403 000115 000114 000113 000107 000105 041401 022002 145248 004025 145247 
000400 047606 145251 ·047605 145252 047608 026404 047605 026404 004617 141215 004500 
022004 141212 041701 022004 141201 021003 053604 041402 004400 023002 031043 047608 
026506 047605 026506 004617 141220 041701 022000 141501 004500 022001 141212 004500 
022002 141207 021003 053604 041402 004400 023002 031043 047606 031411 047605 037471 
004617 141215 004500 022013 141212 041701 022013 141207 021003 053604 041402 004400 
023002 031043 035406 004000 004000 012702 140502 031403 043604 026402 141503 021001 
140011 041401 022003 141505 043604 026446 022402 140002 021002 051605 031401 041007 
101011 041604 061401 145313 000600 041010 021200 041604 041701 071401 001700 141304 
022600 140406 000032 002100 031071 041700 041010 041011 101010 020023 101010 041052 
071701 051052 041053 071701 051053 041054 071701 051054 041055 071701 051055 041010 
071701 051010 07101( 051011 041604 041007 101011 001700 141303 021107 140003 021002 
140003 051051 021001 041601 003200 027142 051601 031401 000700 041806 041605 041804 
031025 051607 031403 035006 021414 000600 041607 041605 006300 151607 000100 041605 
006300 022460 000500 164401 161607 151607 000710 141556 173604 171401 010201 003700 
021014 004421 004500 051810 020063 031404 021060 000300 166604 041806 022000 141212 
000600 041606 041605 006300 022460 166604 051606 000500 140413 031403 041022 026541 
013714 041013 041015 000600 031032 000600 031112 141203 021100 140005 025001 051017 
021002 140003 051051 021001 031033 041601 003200 027142 051801 031400 021507 177018 
152700 022040 141504 004574 025107 020262 101016 003324 051604 031400 041015 040004 
053701 004573 021043 020023 031400 020040 035002 025001 000600 031032 002433 051401 
000600 051402 171402 021001 021077 041401 022102 141307 031030 145502 140002 000050 
000600 051401 000600 041604 041402 031044 013725 041401 022000 141207 041403 013605 
021054 131401 166016 120401 000600 051403 000600 041402 003300 021012 131401 177016 
031024 071401 051401 052442 041401 022000 141203 031030 141507 031033 041601 021002 
027142 051601 031401 041601 021001 027142 051601 031401 041804 004545 000300 081118 
14l210 021401 061117 141205 021402 061120 141202 021403 021014 003700 051051 041604 
171050.035003 021030 031046 031401 043604 022000 141222 000600 041121 043604 031044 
013710 041121 043604 031042 043604 000700 031113 140004 043604 000700 031050 000600 
053604 031401 041605 010201 041604 010201 003373 043605 026504 043604 026504 081701 
141504 020283 141502 120606 031402 041604 000600 053701 004573 021177 020023 031401 
041604 000600 053701 004573 021017 020023 031401 041804 026414 071605 043700 131604 
017300 053701 031402 041604 026414 071605 043700 131604 017400 053701 031402 041604 
026414 071605 041700 041604 017417 004300 014401 051606 031402 050060 032520 030060 
031103 046117 040504 020040 020040 020040 020040 020040 020040 000000 000000 121032 
01300B 000000 000000 030376 030376 030376 030376 010376 030318 030318 030376 030378 
030376 030376 030376 030376 030378 030376 030376 030370 030378 030370 030370 030370 

BANK ~ PAOE 211 

... •: .. · . .. 
l7310:C.C.2 ...•••. I .. 2.r .. 1· 
173163: .•f .S. ·.i· ... JN27• .C7 ••• b 
173177:$.3.:.9J .• ·.~1.1 .s .••.• 
173213:.).fc.s• .. c ... s.c.·•x.s. 
173227 :C. ~· .. S .@. . • .@ •• I .C .(l. 
173243: .•. (il •• I .c ... C.&'- lC ... 
173257:•. zo.c: \3 .•.. ::,eJs .• e 
173273: ... b ••. @X ••.• @V •• S, .. 
173307:81@0 ... @H.I .c. ••x. ·• I 
173323: .. S ... N1.@S.1.1•.•C.S* .. 
173331: .•. >.8.* .. C.C .... 12 .•. C. 
173353:1 .... : .•. •C .. C.1 .. l.1C .. 
173367: .l.tC .. , .. 1 .. C .. @ •••• 
173403:@ .. • .c.·•x.ea·• \81 .. RA 
173417:f--cr- .. R •.S.3 .... : .. C. 
173433 :1. S •. H3 .. -:1-1. I ..... •. .O. 
173441!-.0.- ........... 1 ... 0 .. . 
173463:0 ...... 00.1.0.1. : ... ·.w. 
173477 :3 .. zc. * ... o. -.to.-& ...... . 
173513 :W. 3 .. H. L. K. 0. EC. I .••••.. 
173527: .. 0 ... 0 ... 0. - .0. - ...... @ 
173543 :I ... C. I ... • .W.C ... & . 210. 
173557: .;.fO. -F ~ •.. C. S .. Q.@S ..•. @ 
173573:$ ... • .W.C ... &.210. UO. U 
173607: ..... @, ... c.s ... ·.w.c ... 
173623 :&. 21 .i ........ Pl .o. - .. c·. 
173637: .. c .•.. EO.-U ... ".S.3.B. 
173653: .. C.c ..... e.·.c.c.1 ..... 
173667 :1' ...... @29C. 8. 8. . . . .. B• 
173703:1.R•B+1.R+B,1.R.B-1.R-B. 
173711:1.R.r.R.C.B ....... ·o .. •. 
173133; .. R)".C .... bS.3 ... C.C.C. 
173747:2.S.3.: .I ... C.C ..•. .'.@C. 
173763:. ·"o.~ ......... n .•.....• 
173777:" •... @S. 33.·0 .... C.I ... 
174013: •. C.C ... XO .. S .. @ •• 3.8.-a 
174027; .. B.B .•• 2 ... 2J •. "@ .• • .R. 
17 4043; • ... Rt". 2. C .... bS. 3. 10 .. 
114051: .• S .O.t•O ..... S.3.8.@. 
174073:\ol .. ("I .J. :.* ... 2 .•. S. 
174107: .. S .•. •. "tC. SB .. 2 .. 8 ... ( 
174123: .. S .•. C.C.2$ .. C.S ... C .. . 
174137:•, •....... s ... c. ~ ." .... . 
174153:2.a.s.u·c.s ... 2 .. 02.c.·. 
174167:.bS.3.C." .. bS.3.C ..•.. bN 
17 4203: •. I. bO .. I. bP .. I."< .. R )C. 
174217:~1( I: ".2&3.0.$ ..... 8QQ.2S 
17 4233: .. BQG. 2·0 ... 2K .. 0 ... 21 .. 
174241 :W.3 .C ... C ..... 0. -DO. -De. 
174203:.D .. 8 .. 3.C ... W .. (· .. 3. 
174277:C ... W •• (" •• 3.C.- .•. 0 ... 
174313: .. W.J.C.-.1.0 ..... W.3.C. 
174327:-.1.0.C.l ..... S.3.POSPOO 
174343:2CLOAD ..... . 
174357: ...... o.o.o.o.o.o.o.o.o. 
174373:0.0.0.0.0.0.0.0.0.0.0.0. 



HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/Sl. 1:54PH 
(C) HEWLETT-PACKARD ~0. 19~0 

LINES 174407 - 174546 SAME AS 
174547(006724 030376 030376 
174563(006740 : 101407 101477 
174577(006754 : 100477 101077 
1746131006770 : 114047 115047 
174627 007004 : 100406 105101 
174643(007020): 046246 046232 
174657(007034): 045356 045201 
174673(007050): 041365 041033 
174707(00/064): 177777 177777 
LINES 174723 - 174752 SAME AS 
174753(00713.01: 177777 177777 
174767(007144 : 027244 001000 
175003(007160 : 000000 030670 
175017(007174 : 000400 005122 
175033(0072101: 002557 001131 
175047(007224 : 000000 000000 
175063(007240): 000003 000003 
LINES 175077 - 175156 SAME AS 
175157(007334 000003 000003 
175173(007350 000001 000001 
175207(007364 000001 009001 
175223(007400 000001 000001 
175237(007414 000001 000001 
175253(007430 : 177777 177777 
LINES 175267 - 175346 SAME AS 
175347(007524): 177777 177777 
175363(007540): 002410 003010 
175377(007554 010410 011010 
175413(007570 016410 017010 
175427(007604 024410 026010 
175~43(007620 033410 034010 
175457(007634 042410 043010 
175473(007650 060010 060410 
175507(007664 066410 064410 
175523(007700 104440 112410 
175537(007714 . 040000 103400 
1755531007730 : 177400 177400 
LINES 75567 - 175646 SAME AS 
175647(010024): 177400 177400 

. 175663(010040): 000000 000000 
LINES 175677 - 176022 SAME AS 
176023(0102001 000000 000000 
176037(010214 000000 000000 
176053(010230 030360 030360 
LINES 176067 - 176146 SAME AS 
176147(010324 030360 030360 
176163(010340 177777 000043 
1761771010354 000000 000000 
176213 010370 000000 000000 
176227(010404 001000 000171 
176243(010420 001374 000000 
176257(010434 000400 000200 
176273(010450 052040 000000 
176307(010464 177222 000004 
176323(010500 000000 000000 

ABOVE 
030376 
112030 
110447 
1270H 
100405 
046202 
045142 
040247 
177777 
ABOVE 
177777 
000000 
100000 
000000 
0013 31 
030360 
000003 
ABOVE 
000003 
000001 
000001 
000001 
000001 
177777 
ABOVE 
177777 
003410 
011410 
017410 
026410 
034410 
043410 
061010 
065410 
000330 
102400 
177 400 
ABOVE 
177 400 
000000 
ABOVE 
030360 
000000 
030360 
ABOVE 
030360 
000000 
000000 
000000 
000371 
000401 
000000 
000000 
000012 
177224 

030376 030376 030376 030376 030376 030376 030376 030378 000200 
102447 101501 113447 113047 116475 117475 112475 115475 107101 
114447 102441 100433 i10475 131074 102100 101101 124474 123074 
107447 116075 117075 115075 125074 112447 113075 104501 101007 
046503 046473 046463 046454 046445 046426 006401 046354 046256 
046205 046202 046162 046127 046120 046027 046010 045614 045444 
045115 044644 044512 044465 044230 044173 042742 042260 041701 
040113 177777 177777 177777 177777 177777 177777 177777 177777 
177777 177777 177777 177777 177777 177777 177777 177777 177777 

177777 177777 177777 177760 000000 002001 000001 000000 042000 
002401 000000 000000 000014 020000 000035 020000 000014 000000 
030461 000000 000000 000014 100014 032750 000022 000000 000000 
000000 000000 000311 002331 000031 000331 000631 002564 002554 
001531 001731 002131 177777 030360 177777 030360 030360 000000 
030360 000000 177777 000001 000003 000003 000003 000003 000003 
000003 000003 000003 000003 000003 000003 000003 000003 000003 

000003 000003 000003 000001 000001 000001 000001 000001 000001 
000001 000001 000001 000001 000001 000001 000001 000001 000001 
000003 000003 000003 000003 000001 000001 000001 000001 000001 
000001 000001 000001 000001 000001 000001 000001 000001 000001 
177777 177777 177777 177777 177777 177777 177777 177777 177777 
177777 177777 177777 177777 177777 177777 177777 177777 177777 

177777 177777 177400 000330 000010 000410 001010 001410 002010 
004010 004410 005010 005410 006010 006410 007010 007410 010010 
012010 012410 013010 013410 014010 014430 015010 015410 016010 
020010 020410 021010 021410 022010 022410 023010 023410 024010 
027010 027410 030010 030410 031010 031410 032040 032410 033010 
035410 036010 036430 037010 037430 040410 041010 041410 042010 
044010 044410 045010 025010 025410 045410 046010 056410 057410 
057010 061410 062010 062410 063010 063410 064010 065010 066010 
100000 101000 101400 102000 067010 061410 070010 070410 104040 
000330 000310 000310 000310 000310 000310 000310 000310 000310 
177400 177400 177400 177400 177400 177400 177400 177400 177400 
177400 177400 177400 177400 177400 177400 177400 177400 177400 

177400 177400 030360 030360 000000 000000 000000 000000 000000 
000000 000000 000000 000000 000000 000000 000000 000000 000000 

030360 030360 030360 030360 030360 030360 030360 030360 030360 
030360 030360 030360 030360 030360 030360 030360 030360 030360 
030360 030360 030360 030360 030360 030360 030360 030360 030360 

030360 030360 000600 000002 004228 000001 000023 047040 000000 
000000 177777 177777 000041 000001 177777 000000 000000 000000 
000000 000000 000000 000000 000000 000000 140102 001534 001464 
000000 000000 000000 000000 000000 000000 000000 000400 000600 
000000 000001 177222 177000 177000 177000 000002 001362 000576 
045427 000420 000400 111437 051113 047525 052062 002001 000707 
000440 000713 044120 031462 031063 030040 051525 050120 047522 
000000 177000 177000 177003 177006 000007 000005 177426 000101 
000001 000000 000001 000642 000362 177222 177224 177224 000002 
000002 000113 000000 000000 000003 000400 111437 177727 000000 

BANK .t· PAGE 218 

... , t ,· 

174547:0.0.0.0.0.0.0.0.0.0.0 ... 
174563: ... f ... '.A.',' .•.•.•.•.A 
174577: .f.f.'. '.I .. . •.<.~.A.<.< 
174613:.'.'.<.'.•.•.•.< .. •.A .. 
174627: ... A •. MCH;M3M,MXH ... l.l. 
17464J:L.L.L.L.L.LrLWLPL.L.K.KS 
174657:J.J.JbJMI.IJI5H.H(E.O.C. 
17 4 6 7 3 : B. B .@. @K •••••••••...•.•• 
174707: ....................... . 

174753: ...................... D. 
174767: ..................... . 
175003: .. 1 ... 11 ........ 5 ...... . 
175017: •.. R •••••••••••••••.• t .1 
175033:. 0. y .•. y ... y .• 0 ... 0. 0 ... 
175047: .... 0.0 ...............•. 
175063: ....................... . 

175157: ....................... . 
175173: ....................... . 
175207: .............. · ..•....... 
175223: ....•............•...... 
175237: ................•..•.... 
175253: ....................... . 

175347: ....................... . 
175363: ....................... . 
175377: ....................... . 
175413: ....... I.• .l.S.X.&.' .(. 
175427:).,.- ... /.0.1.2.3.4 5.~. 
175443:1' .. g.;.<.•.>.7.A.B.C,O. 
175457:E.f .G.H.I.J.*.+.K.L.J .. 
175473:" .a.b.~.f:.d.o.f.g.h .. I. 
17 5 5 07: m. 1. k ••••••••• n. o. p. q .. 
175523: ...................... . 
175537:l"······················· 
175553: ....................... . 

175647: .......... 0.0 .......... . 
175663: ....................... . 

170023 .... o.o.o.o.o.o.o.o.o.o. 
176037 ...... o.o.o.o.o.o.o.o.o. 
176053 o.o.o.o.o.o.o.o.o.o.o.o. 
176147 
176163 
176177 
176213 
176227 
176243 
176257 
176273 
176307 
1763i3 

Ot0.0'.0.0 ........... N •• 
... I ......... I ......... . 
..................... \.4 
• 11 ...... 11 .................. . 

••• y .•..•..•..........• -
••••.. K ••....• RKOUT2 .... 
. . . . . . . . . HP32230 SUPPOR 
T •••.•.••.••.•..•••.•• A 

: : : : : : : : : K: : : : : : : : : : : : : : 



HP3000 III MEMORY DUHPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH 
(C) HEWLETT-PACKARD CO. 1980 

I , 

176337(0105141: 000001 001544 001560 001600 000001 000000 000000 000713 000400 053731 000000 000000 
176353(010530 : 000000 030360 030360 030360 030360 030360 030360 030360 030360 030360 030360 030360 
1763671010544 : 030360 030360 030360 030360 030360 030360 030360 030360 030360 030360 030360 030380 
LINES 76403 - 177152 SAMf AS ABOVE 
177153(011330 030360 044104 042506 040525 
1771671011344 000247 000001 000000 013002 

. 177203(011360 000003 003000 015001 016404 

046124 051400 000251 000002 063523 054523 042125 046520 
015403 012404 000000 004106 051105 040504 042111 051000 
000000 002506 046117 041513 000003 002400 007402 015004 
000005 002000 010001 010402 014004 02440.S 000000 003106 
001400 033004 023005 000000 004106 043505 052111 047108 
010002 011404 000000 000000 044111 051503. 050125 000001 
000001 004401 000000 002520 051111 047124 000005 002401 
000000 002121 052511 052000 000006 007000 010401 016002 
003503 047515 046501 047104 000004 006400 006001 025002 
047523 042400 000004 005000 012402 013004 025005 000000 
000001 004400 000000 003106 053522 000001 000400 053731 
117111 177777 177777 177600 016000 000000 000000 000000 
030360 030360 030360 030360 030360 030360 030360 030360 
030360 030360 030360 030360 030360 030360 030360 030360 

1772171011374 000000 002506 047520 042516 
177233(011410 041510 042503 045400 000003 
177247(011424 047400 000004 001000 005001 
1772631011440 006401 000000 001527 044117 
177277(011454 017402 014403 035004 020005 
1773131011470 016403 012004 026005 000000 
177327 011504 027004 000000 003106 041514 
1773~3(011520 003506 052516 046117 041513 
1773571011534 : 000000 031111 111111 111111 
177373,011550): 000000 000000 000147 030360 
177407 011564): 030360 030360 030360 030360 
LINES 177423 - 177502 SAME AS ABOVE 
177503(011660): 030360 030360 030380 030380 030360 030380 030360 030380 030380 000002 000401 017027 
17751710116741: 030360 000013 000000 000004 000000 000000 000000 000000 000000 000000 000000 000000 
177533(011710): 000000 000000 000000 000000 000000 000000 000007 017027 000006 000050 000400 111437 
177547(0117241: 000006 000041 000400 111437 000006 000044 000400 111437 000006 000047 000400 111437 
177563(011740 000006 000056 .000400 111437 000006 000030 000400 111437 000006 000057 000400 111437 
177577(011754 000002 000400 111437 030360 000012 000010 000002 000000 031111 111117 111111 111111 
177613(011770 177600 000003 140000 006000 000000 000000 000000 000000 000000 000003 111437 000008 
177627,012004 000020 000400 111437 00000.2 000401 025471 030360 000011 000001 000044 000000 037771 
177643 012020 177777 111111 111111 177800000003'140000 OlOQOO 000000 000000 000000 000000 000000 
1776571012034 000003 025471 000008 000021 000401 025471 000052 000001 117045 102041 100~51 100408 
177673(012050 001406 001304 001223 OQ1155 001061 000757 000705 000843 000530 000231 000000 040024 
1771071012064 000305 001300 002000 001000 000000 002006 000054 000000 000000 177670 000100 000002 
177723 012100 022123 052104 046111 051524 000704 001301 002000 001000 000000 000000 000140 000000 
177737(012114 000000 177701 000060 000003 053517 051113 047525 052062 002001 000767 000400 000200 
177753 012130 000000 000000 004000 000000 000000 004226 000000 000023 000000 000000 000000 000023 
177767 012144 000000 000023 111111 111111 044111 000000 000014 040000 000030 100000 000266 000000 
000003 012160 110001 032010 100000 010020 000000 000000 000268 100000 000000 000216 000000 000000 
000017 012174 000400 006576 000000 000000 

BANK 4 PAOE 21~ 

.. •: .. · .. . 
170337: .•. d.p .........•.. W .•••• 
178353: .. 0.0.0.0.0.0.0.0.0.0.0. 
116387:0.0.0.0.0.0.0.0.0.0.0.0. 

177153:0.HOEFAULTS ..... gSYSDUMP 
177167: ............... fR£AODIR. 
177203:: .•........ FLOCK .....••. 
177217: ... fOPE~ .......... l ... ·.f 
177233~CHECK ..... 8.& .... f0ETIHF 
177247 :0 ............... HISCPU .. 
177263: ...•. WHO ....... PRINT ... . 
111211: •••• : ••... QUIT ..••••••• 
111313: •...•.•.. COf+tANO .••.•. •. 
177321: ..... FCLOSE ......... • .. . 
177343: .fUNLOCK ....... FWIL ... W. 
177357: .. 1 .................... . 
177373: ..... go:o.o.o.o.o.o.o.o. 
177407:0.0.0.0.0.0.0.0.0.0.0.0. 

177503 o.o.o.o.o.o.o.o.o ...... . 
177517 () ••...........•..••....• 
177533 ..•......•....•.... , •... 
177547 .•. I; ...... s .......... . 
177563 : •••...•... ~ ......• / ..•. 
177577 .•••.. o ......... 1 ...... . 
111813 
177627 ::::::::::~~6::::::j::i: 
171643 
177657 ::;i::::::;i:~:::i:i:i:: 
177673 ... ; ... 111.1 ....... x .... @. 
177707 .............•...••. ·~·. 
111123 SSTOLIST ............ " .. 
177737 ..... 0 .. WORKOUT2 ...•••.. 
177753 
111181 ::::::::ad::::,::::::::: 
000003 •• 4.:. .................••. 
000017 

. t •..•..•. 



HP3000 III HEMORY DUMPC.00.00 or SYS VER c UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1:54PH BANK 5 PAGE 233 
(C) HEWLETT-PACKARD CO. 1980 

I ...., .... 
051137 b 047314): 133333 066666 155555 133333 015156611 155555 133333 0661St5tl 155555 133333 06615111S 155555 051137: .. 111 •• 111 •• M •• 111 •• m .. 111 •• 11 •• 111 

LINES 51153 - 053116 SAME AS ABOVE 
053117(0512741: 133333 066666 155555 133333 066668 042300 000005 000001 001777 000000 000775 000403 053117; .. m .. 111 •• m.D ............• 
053133(051310 : 046060 155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 053133: LO .m .. m •. m .. 111 •• 111 •• 111 •• 111 •• 
053147(051324 : 066666 155555 133333 066666 155555 133333 066666 155555 133333 066666 155555 133333 053147 :m •• m •• m •• m .. m .. m .. 111. .m .. 
LINES 053163 - 055126 SAME AS ABOVE 
055127(053304!: 066666 155555 133333 066666 066667 155556 133331 066687 06661'7 Otl66t17 066667 0661167 055127 :m .• 111 •• m.m •• n .. m.111.m.m.111. 
055143b053320 : 066667 066667 066667 066667 066667 066667 066667 066667 066667 066667 066667 066667 055143:111.m.m.m.m.m.m.m.m.m.m.~. 

LINES 55157 - 055222 SAME AS ABOVE 
055223b053400): 133331 066667 155558 133331 06tl667 155558 133331 06611117 15555rl 133331 OIHl6tH 155558 0552iJ: .. m .. n .. m .. n .. N •• n .. Ill •• n 
LINES 55237 - 055302 SAME AS ABOVE 
055303(053460): 133331 066667 155558 133331 006667 155558 133331 0666157 155556 133331 061!rl87 155558 055303: .. m .. n .. m .. n .. 111 .. n .. m .. n 

055317: 000000 000000 000000 000000 000000 000000 000000 000000 055327: 000000 000000 000000 000000 000000 000000 000000 000000 
LINES 055337 - 055356 SAME AS ABOVE 

055357 000000 000000 000000 000000 000000 000000 000000 000000 055367 000000 000000 000000 000000 000000 000000 0002flrl 100000 
055377 000265 040000 000043 000001 030201 031730 000000 027020 055407 000006 000000 000001 100000 000000 040165 000000 000000 
C55417 000400 064443 000000 0000001004174 000030 000030 000030 055427 000030 000030 000040 000004 153522 045517 052524 030061 
055437 144120 031462 031063 030323 052520 05011 7 05112 4 177777 055447 177777 177777 100027 000051 001512 041527 000000 003503 
055457 044505 051122 047522 000000 000000 001776 177777 177777 055467 014240 000000 000000 000001 000000 000000 000000 000000 
055477 020040 020040 020040 020040 000003 000001 000000 143566 055507 000000 000000 000036 000000 000247 000000 000000 000001 
055517 000000 066661 155556 133331 066667 155556 133331 066667 055527 000000 000000 000000 000000 000000 000000 000000 000000 
055537 000000 000000 000000 000000 000000 000000 000000 000000 055547 000000 000000 000000 000000 000000 000000 000000 000000 

055557 000000 000000 000000 000000 000000 000000 000000 000000 055567 000000 000000 000000 000000 000000 000000 000001 020000 
055577 000001 020000 000042 000000 000000 000000 000000 000000 055607 000000 000000 000021 100001 034510 000121 000000 000000 
055617 000400 014326 000000 000000 004110 000121 140004 000000 055627 000000 000012 000000 000000 000000 000001 .104071! 000011 
055637 05J522 045517 052524 030065 000000 000005 003776 001777 055647 000000 000401 000042 000000 000000 001717 000000 000011 
055657 000000 000000 000000 001010 000000 001010 000000 000012 055667 020174 000000 000000 000001 010001 000001 001777 002007 
0556 77 000000 000000 000001 001000 037001 000000 000000 000000 055707 000000 000000 000000 000000 000000 000000 043320 000001 
055717 000001 001777 000000 000011 000401 151527 155555 133333 055 727 066666 155555 133333 066666 155555 133333 066666 155555 
055737 133333 066666 155555 133333 066666 155555 133333 066666 055747 155555 133333 066666 155555 133333 066666 155555 133333 

055757 066666 155555 133333 066666 155555 133333 066666 155555 055767 133333 066666 155555 133333 066668 155555 133333 0111161111 
055777 155555 133333 066666 155555 133333 066666 155555 133333 056007 066666 155555 133333 066666 155555 133333 0666611 155555 
056017 133333 066666 155555 133333 066666 155555 133333 066666 055027 155555 133333 066666 155555 133333 066666 155555 133333 
056037 066666 155555 133333 066666 155555 133333 066666 155555 056047 133333 066666 155555 133333 066666 155555 133333 066661'1 
056057 155555 133333 066666 155555 133333 066666 155555 133333 056067 066666 155555 133333 066666 155555 '133333 066666 155555 
056077 133333 066666 155555 133333 066666 155555 133333 065666 056107 155555 133333 066666 155555 133333 066656 155555 133333 
056117 0()6666 155555 133333 066666 155555 133333 066666 155555 056127 133333 066666 155555 133333 066666 155555 133333 0666156 
055137 155555 133333 066666 155555 133333 066660 155555 133333 056147 066666 155555 133333 066666 155555 133333 066666 155555 

056157 133333 066666 155555 133333 066666 155555 133333 066666 056167 155555 133333 0615686 155555 133333 066888 155555 133333 
056177 066666 155555 133333 066666 155555 133333 066666 155555 056207 133333 066666 155555 133333 066666 155555 133333 066668 
056217 155555 133333 066666 155555 133333 066666 155555 133333 056227 066666 155555 133333 066666 155555 133333 066666 155555 
056237 133333 •066606 155555 133333 066666 155555 133333 066666 056247 155555 133333 066666 155555 133333 066866 l55555 133333 
056257 066666 155555 133333 066666 155555 133333 066666 155555 056267 133333 066666 155555 133333 066666 155555 133333 066666 
056277 155555 133333 066666 155555 133333 066666 155555 133333 056307 066666 155555 133333 066656 155555 133333 0666611 155555 
056317 133333 066666 155555 133333 066666 155555 133333 M6666 056327 1555~5 133333 066666 155555 133333 066666 155555 133333 
056337 066666 155555 133333 066666 155555 133333 066666 155555 056347 133333 066666 155555 133333 066666 155555 133333 0666611 

056357 155555 133333 0666136 155555 133333 066666 155555 133333 056367 066668 155555 133333 066668 155555 133333 01166611 155555 
056377 133333 066666 155555 133333 066666 155555 133333 066666 056407 155555 133333 066666 155555 133333 066656 155555 133333 
056417 066666 155555 133333 066666 155555 133333 066666 155555 056427 133333 066666 155555 133333 066666 155555 133333 0156666 
056437 155555 13'3333 0666615 155555 133333 066666 155555 133333 056447 066666 155555 133333 066661! 155555 133333 066666 155555 

, 

I 
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056457 133333 06fi688 15555~ 133333 081SGU 155555 133333 081St168 05UG7 155555 133333 oueaa 155555 133333 OHHO 155555 133333 

056477 066666 155555 133333 066868 155555 133333 066668 155555 056507 133333 068880 155555 133333 086884 155555 133333 0881188 

056517 155555 133333 066660 155555 133333 086668 155555 133333 058527 086888 155555 133333 088860 155555 133333 068488 155555 

056537 133331 066686 155555 133333 088668 155555 133333 086688 058547 155555 133333 068868 155555 133333 0688118 155555 133333 

056557 066666 155555 133333 066668 155555 133333 086686 155555 056587 133333 088868 155555 133333 0118488 155555 133333 0688CICI 

056577 155555 133333 066666 155555 133333 066666 155555 133333 056607 066668 155555 133333 068688 155555 i333J3 066668 155555 

056617 133333 066666 155555 133333 066666 155555 133333 066668 056627 155555 133333 066668 155555 133333 088668 155555 133333 

056637 066666 155555 133333 066666 155555 133333 066666 155555 056647 133333 066668 155555 133333 066668•155555 133333 066668 
056657 155555 133333 066666 155555 133333 066668 155555 133333 056667 066668 155555 133333 086688 155555 133333 066668 155555 
056677 133333 066666 155555 133333 066668 155555 133333 066668 056101 155555 133333 066666 155555 133333 066684 155555 133333 
056717 066666 155555 133333 066666 155555 133333 066668 155555 056727 133333 088666 155555 133333 068668 155555 133333 088664 
056737 155555 133333 066666 155555 133333 066666 155555 133333 056741 066666 155555 133333 068668 155555 13333.3 068666 155555 

056757 133333 066666 155555 133333 01188118 155555 133333 066666 058787 155555 133333 08CICICICI 155555 133333 0088CICI 155555 133333 
056777 066666 155555 133333 066668 155555 133333 066668 155555 051007 133333 066668 155555 133333 068668 155555 133333 066688 
057017 155555 133333 066666 155555 133333 068666 155555 133333 057021 066888 155555 133333 088668 155555 133333 068666 155555 
057037 133333 066666 155555 133333 066666 155555 133333 086668 051047 155555 133333 086888 155555 133333 066688 155555 133333 
057057 066666 155555 133333 066668 155555 133333 066668 155555 057067 133333 066668 155555 133333 086688 155555 133333 068866 
OS 7077 155555 133333 066666 155555 133333 066666 155555 133333 057107 066668 155555 133333 066688 155555 133333 066668 155555 
051117 133333 066666 155555 133333 066660 155555 133333 066666 057127 155555 133333 066666 155555 133333 088666 155555 133333 
057137 066666 155555 133333 068868 155555 133333 066686 155555 051147 133333 068666 155555 133333 086668 155555 133333 068868 

057157 155555 133333 066666 155555 133333 066688 155555 133333 057161 066668 155555° 133333 088660 155555 133333 060088 155555 
057177 133333 066668 155555 133333 066666 155555 133333 086668 057207 155555 133333 068668 155555 133333 068668 155555 133333 
05 7217 066666 155555 133333 066666 155555 133333 066666 155555 057227 133333 066868 155555 133333 088668 155555 133333 066668 
057237 155555 133333 066666 155555 133333 066666 155555 133333 051247 066668 155555 133333 066668 155555 133333 066666 155555 
057257 133333 066666 155555 133333 066666 155555 133333 066666 057287 155555 133333 068666 155555 133333 068666 155555 133333 
057277 066666 155555 133333 066666 155555 133333 066666 155555 057307 133333 066666 155555 133333 066888 155555 133333 086668 
057317 155555 133333 066666 155555 133333 066668 155555 133333 057327 066866 155555 133333 066666 155555 133333 088668 155555 
057337 133333 066668 155555 133333 066668 155555 133333 066668 057347 155555 133333 066666 155555 133333 066866 155555 133333 

057357 066666 155555 133333 0660CICI 155555 133333 088668 155555 057387 133333 068880 155555 133333 0811888 155555 133333 0411861f 
057377 155555 133333 066666 155555 133333 066686 155555 13333.3 057407 086868 155555 133333 068868 155555 133333 088666 155555 
05 7 417 133333 066666 155555 133333 066668 155555 133333 066868 05H27 155555 133333 066668 155555 133333 088666 155555 133333 
057437 066666 155555 133333 066666 155555 133333 066666 155555 057447 133333 086666 155555 133333 068686 155555 133333 066668 
057457 155555 133333 066666 155555 133333 066666 155555 133333 051467 066666 155555 133333 068668 155555 133333 066668 155555 
05 7 417 133333 066668 155555 133333 066668 155555 133333 068666 057507 155555 133333 086666 155555 133333 086866 155555 133333 
057511 066666 155555 133333 066668 155555 133313 066688 155555 057527 133333 088668 155555 133333 068666 155555 133333 066668 
057537 155555 133333 066668 155555 133333 086668 155555 133333 057547 066668 1555'55 133333 066686 155555 133333 066666 155555 

057557 133333 066660 155555 133333 006668 155555 133333 086868 057567 155555 133333 066660 155555 133333 068886 155555 133333 
057577 066666 155555 133333 086666 155555 133333 066660 155555 057007 133333 086868 155555 133333 066668 155555 133333 088866 
05 7 617 155555 133333 066668 155555 133333 066686 155555 133333 057627 086660 155555 133333 068868 155555 133333 066666 155555 
057637 133333 066668 155555 133333 066666 155555 133333 086668 057647 155555 133333 086868 155555 133333 0686611 155555 133333 
057657 066668 155555 133333 066688 155555 133333 08668&, 155555 057887 133333 068868 155555 133333 0866118 155555 133333 068&86 
OS 7 6 77 155555' 133333 066668 155555 133333 066666 155555 133333 057701 066866 155555 133333 086668 155555 13>333••066666 155555 
05 7 717 133333 066666 155555 133333 060668 042220 000001 000001 057727 001111 000000 000012 000401 151531 155555 133333 088664 
057737 155555 133333 066666 155555 133333 066666 155555 133333 057741 066660 155555 133333 086666 155555 133333 066868 155555 

057757 133333 066668 155555 133333 0811886 155555 133333 0688118 051767 155555 133333 068608 155555 133333 0668116 155555 133333 
057777 066666 155555 133333 066668 155555 133333 066668 155555 060007 133333 086666 155555 133333 066806 155555 133333 06110118 
060017 155555 133333 066666 155555 133333 086668 155555 133333 060027 066666 155555 133333 086688 155555 133333 066686 155555 
060037 133333 066668 155555 133333 086660 155555 133333 066668 060047 155555 ll33l3 0686116 155555 133333 066666 155555 133333 
060057 066684 155555 133333 06116tla 155555 133333 066886 155555 080067 133333 068666 155555 133333 066688 155555 133333 0868116 
060077 155555 133333 0666116 1555S5 133333 086668 155555 133333 060107 086600 155555 133333 068866 155555 133333 068686 155555 
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060117: 133333 0615666 155555 133333 066668 155555 133333 OIHl668 060127: 155555 133333 0668118 155555 133333 0!18868 155555 133333 
060137: 066666 155555 133333 068686 155555 133333 066666 155555 060147: 133333 0061166 155555 133333 06!1666 155555 133333 066666 

060157 155555 133333 066663 155555 133333 01166611 155555 133333 060167 0611666 155555 133333 OIS8668 155555 133333 088866 155555 
060177 133333 066666 155555 133333 066666 155555 133333 066666 060207 155555 133333 066666 155555 133333 066666 155555 133333 
060217 066666 155555 133333 066666 155555 133333 066666 155555 060227 133333 066666 155555 133333 066666 155555 133333 066666 
060237 15S555 133333 066666 155555 133333 066666 155555 133333 060247 066666 '155555 133333 066666 155555 133333 066666 155555 
060257 133333 066666 155555 133333 066666 155555 133333 066666 060267 155555 133333 066666 155555 133333 066666 155555 133333 
050277 066666 155555 133333 066668 155555 133333 066668 155555 060307 133333 0116666 155555 133333 066666 ·155555 133333 0116!166 
060317 155555 133333 066666 155555 133333 066666 155555 133333 060327 066666 155555 133333 066668 155555 133333 06116116 155555 
060337 133333 066666 155555 133333 066666 155555 133333 066668 060347 155555 133333 06!1066 .155555 133333 068666 155555 133333 

060357 066666 155555 133333 0!16666 155555 133333 0666611 155555 060367 133333 066666 155555 133333 066666 155555 133333 0118868 
060377 155555 133333 066666 155555 133333 086666 155555 133333 060407 066666 155555 133333 ·066666 155555 133333 066666 155555 
060417 133333 066666 155555 133333 066666 155555 133333 068666 060427 155555 133333 066666 155555 133333 086666 155555 133333 
060437 066666 155555 133333 066666 155555 133333 066666 155555 060447 133333 066666 155555 133333 066666 155555 133333 066680 
060457 155555 133333 066666 155555 133333 066666 155555 133333 060467 066666 155555 133333 066666 155555 133333 066666 155555 
0604 77 133333 066666 155555 133333 066666 155555 133333 066666 060507 155555 133333 06666!1 155555 133333 068668 155555 133333 
050517 066666 155555 133333 066666 155555 133333 066666 155555 060527 133333 066666 155555 133333 066666 155555 133333 066686 
060537 155555 133333 066666 155555 133333 066666 155555 133333 060547 066666 155555 133333 066666 155555 133333 011666!1 155555 

060557 133333 066666 1555.55 133333 066668 155555 133333 066666 060567 155555 133333 061l666 155555 133333 088688 155555 133333 
0605 77 066666 155555 133333 066666 155555 133333 066666 155555 060607 133333 066666 155555 133333 066666 155555 133333 0666615 
060617 155555 133333 066666 155555 133333 066666 155555 133333 060627 066666 155555 133333 066666 155555 133333 066666 155555 
060637 133333 066666 155555 133333 066666 155555 133333 066666 060647 155555 133333 066666 155555 133333 066666 155555 133333 
050657 066666 155555 133333 066666 155555 133333 066666 155555 060667 133333 066666 155555 133333 066666 155555 133333 066666 
060677 155555 133333 066666 155555 133333 066666 155555 133333 060707 066666 155555 133333 066666 155555 133333 066666 155555 
060717 133333 066666 155555 133333 066666 155555 133333 066666 060727 155555 133333 066666 155555 133333 066666 155555 133333 
060737 066666 155555 133333 066666 155555 133333 066066 155555 060747 133333 066666 155555 133333 066668 155555 133333 006668 . 

060757 155555 133333 066666 155555 133333 066666 155555 133333 060767 066666 155555 133333 066666 155555 133333 0666!18 155555 
060777 l33333 066666 155555 133333 066666 155555 133333 066666 061007 155555 i33333 066666 155555 133333 066666 155555 133333 
061017 066666 155555 133333 066666 155555 133333 066666 155555 061027 133333 066666 155555 133333 066666 155555 133333 066661! 
061037 155555 133333 066666 155555 133333 066666 155555 133333 061047 066666 155555 133333 066666 155555 133333 066668 155555 
061057 133333 066666 155555 133333 066666 155555 133333 066666 061067 155555 133333 066666 155555 133333 066666 155555 133333 
061077 066668 155555 133333 066666 155555 133333 066666 155555 061107 133333 066666 155555 133333 066666 155555 133333 066666 
061117 155555 133333 066'666 155555 133333 066666 155555 133333 06112 7 066666 155555 133333 066666 155555 133333 066666 155555 
061137 133333 066666 155555 133333 066666 155555 133333 066666 06114 7 155555 133333 066660 155555 133333 066666 155555 133333 

061157 0661161'1 155555 133333 06!16flfl 155555 133333 06fl6fl!I 155555 001167 133333 0061165 155555 133333 086668 155555 133333 06!1668 
061177 155555 133333 066666 155555 133333 066666 155555 133333 061207 066666 155555 133333 066666 155555 133333 066660 155555 
061217 133333 066666 155555 133333 066666 155555 133333 066666 061227 155555 133333 066666 155555 133333 066666 155555 133333 
061237 066666 155555 133333 066666 155555 133333 066666 155555 061247 133333 066666 155555 133333 066666 155555 133333 066666 
061257 155555 133333 066666 155555 133333 066666 155555 133333 061267 086666 155555 133333 066666 155555 133333 066666 155555 
061277 133333 066666 155555 133333 066666 155555 133333 066666 061307 155555 133333 066666 155555 133333 066666 155555 133333 
061317 066666 155555 133333 066666 155555 133333 066666 155555 061327 133333 066666 155555 133333 066666 155555 133333 066666 
061337 155555'133333 066666 155555 133333 066666 155555 133333 061347 066666 155555. 133333 066666 155555 1'.)3033 ()666615 155555 

061357 133333 0566615 155555 133333 060666 155555 133333 086666 OIH367 155555 133333 0!!111166 155555 133333 0!166116 155555 133333 
061377 066666 155555 133333 066666 155555 133333 066666 155555 061407 133333 066666 155555 133333 066666 155555 133333 066666 
061417 155555 133333 066666 155555 133333 066666 155555 133333 061-(27 066666 155555 133333 066668 155555 133333 086666 155555 
061437 133333 066666 155555 133333 066666 155555 133333 066666 06144 7 155555 133333 066665 155555 133333 066666 155555 133333 
061457 066666 155555 133333 066666 155555 133333 066666 155555 061467 133333 066666 155555 133333 066666 155555 133333 066666 
0614 77 155555 133333 066666 155555 133:133 066666 155555 133333 061507 066666 155555 133333 086666 155555 133333 066666 155555 
061517 133333 066666 155555 133333 066666 155555 133333 066666 061527 155555 133333 066666 155555 133333 066666 155555 133333 
061537 066666 155555 133333 066666 155555 133333 066666 155555 061547 133333 066666 155555 133333 066668 155555 133333 06!181HI 
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061557: 155555 133333 0811888 155555 133333 0811888 155555 133333 001587: 0888811 155555 133333 OHCIGO 155555 133333 OCIGUll 155555 

061571; 133333 066666 155555 133333 066681l 155555 133333 066668 0611S07: 1S5555 133333 0118664 155555 133333 OU860 155555 133333 

061617: 066666 155555 133333 066660 155555 133333 ou6u ·155555 061027: 133333 066668 155555 133333 0061188 155555 133333 068088 

061637: 155555 133333 066668 155555 133333 066666 155555 133333 061647: 066868 155555 133333 066888 155555 133333 066660 155555 

061657: 133333 066666 155555 133333 066666 155555 133333 086866 061667: 155555 133333 068660 155555 133333 066666 155555 133333 

061677: 066666 155555 133333 066866 155555 133333 066668 155555 061707: 133333 066666 155555 133333 066668 155555 133333 066686 

061711: 155555 133333 066866 155555 133333 066668 155555 133333 061727: 066666 155555 133333 068888 155558 133331 066867 155558 

061737: 155555 133333 066666 155555 133333 066666 155555 133333 061147: 066668 155555 133333 088688 155555·133333 086666 155555 

061757: 133333 066668 155555 1333,33 066688 155555 133333 066680 081787:. 155555 133333 0611888 155555 133333 0888G8 000021 020000 
06177 7; 000022 020000 000047 000000 000000 000000 000000 000000 062007: 000000 000000 000021 100022 000000 000000 000000 000000 
062017: 000400 010422 000000 000000 004110 000240 140004 000000 062027: 000000 000012 000000 000000 000000 000001 104078 000011 
062037: 053522 045517 052524 030065 000000 000005 003778 001777 062047: 000000 000401 000042 000000 000000 001777 000000 000020 
062057: 000000 000000 000000 001017 000000 001011 000000 000021 062067: 020137 000000 000000 000001 010001 000401 001777 002007 
062077: 000000 000000 000001 001000 037001 000000 000000 000000 062107: 000000 000000 000000 000000 000000 000000 042020 000001 
062117: 000001 001777 000000 000021 000401 102677 155555 133333 062127: 066668 155555 133333 066666 155555 133333 066666 155555 
062137: 133333 066668 155555 133333 066668 155555 133333 066666 062147: 155555 133333 068668 155555 133333 068868 .155555 133333 

062157: 066666 155555 133333 066668 155555 133333 066666 155555 082Hl7: 133333 066666 155555 133333 088688 155555 133333 068880 
06211-7: 155555 133333 066666 155555 133333 066666 155555 133333 062207: 066666 l55555 133333 066668 155555 133333 066666 155555 
062217: 133333 066666 155555 133333 066668 155555 133333 066668 062227: 155555 133333 066666 155555 133333 066666 155555 133333 
062237: 066666 155555 133333 066666 155555 133333 066668 155555 062247: 133333 066660 155555 133333 068688 155555 133333 080668 
062257: 155555 133333 066666 155555 133333 066668 155555 133333 062267: 066666 155555 133333 066666 155555 133333 086666 155555 
062277: 133333 066666 155555 133333 066668 155555 133333 066668 062307: 155555 133333 068668 155555 133333 066668 155555 133333 
062317: 066666 155555 133333 066668 155555 133333 066666 155555 062327: 133333 068666 155555 133333 066668 155555 133333 086666 
062337: 155555 133333 066668 155555 133333 066666 155555 133333 062347: 066668 155555 133333 066668 155555 133333 066666 155555 

062357: 133333 066668 155555 133333 066868 155555 133333 066668 062367: 155555 133333 066666 155555 133333 068888 155555 133333 
062317: 066666 155555 133333 066666 155555 133333 066668 155555 062407: 133333 066668 155555 133333 068688 155555 133333 066888 
062417: 155555 133333 066666 155555 133333 066666 155555 133333 062427: 066668 155555 133333 088666 155555 133333 066666 155555 
062437: 133333 066666 155555 133333 066666 155555 133333 086666 062447: 155555 133333 086668 155555 133333 066666 155555 133333 
062457: 066666 155555 133333 066668 155555 133333 066666 155555 062467: 133333 066666 155555 133333 086668 155555 133333 066688' 
062477: 155555 l'.13333 066668 155555 133333 066886 155555 133333 062507: 066666 155555 13333:> 066888 155555 133333 066666 155555 
062517; 133333 066686 155555 133333 066666 155555 133333 066666 062527: 155555 133333 066668 155555 133333 068666 155555 133333 
062537: 066666 155555 133333 066668 155555 133333 066660 155555 062547: 133333 066668 155555 133333 066666 155555 133333 088888 

062557: 155555 133333 086688 155555 133333 066668 155555 133333 062587: 088680 155555 133333 0888U 155555 133333 066866 155555 
062577: 133333 066666 155555 133333 066666 155555 133333 066666 062607: 155555 133333 086668 155555 133333 066666 155555 133333 
062617: 066666 155555 133333 066666 155555 133333 066668 155555 062627: 133333 066666 155555 133333 086666 155555 133333 066668 
062637: 155555 133333 066666 155555 133333 066666 155555 133333 062647: 086668 155555 133333 066668 155555 133333 086668 155555 
062657: 133333 066666 155555 133333 066666 155555 133333 066668 062667: 155555 133333 066668 155555 133333 086668 155555 133333 
062611; 066666 155555 133333 066666 155555 133333 066666 155555 062707: 133333 068666 155555 133333 086868 155555 133333 0666611 
062117: 155555 133333 066666 155555 133333 066666 155555 133333 062727: 066688 155555 133333 088668 155555 133333 066688 155555 
062737: 133333 066666 155555 133333 0661S88 155555 133333 066680 062147: 155555 133333 066888 155555 133333 08888CS 155555 133333 

062757: 066666' 1555'ss 133333 066668 155555 133333 066869 155555 082787: 133333 088888 155555 133333 006888 11!1555'1 133333 080888 
062177: 155555 133333 066666 155555 133333 066666 155555 133333 063007: 066666 155555 133333 066668 155555 133333 066866 155555 
063017: 133333 066666 155555 133333 066666 155555 133333 066666 063027: 155555 133333 066666 155555 133333 066668 155555 133333 
063037: 066666 155555 133333 066666 155555 133333 066666 155555 063047: 133333 066666 155555 133333 068666 155555 133333 066688 
063057: 1!15555 133333 06666CS 155555 133333 066666 155555 133333 063067: 066668 155555 133333 068668 155555 133333 0666811 155555 
063017: 133333 066666 155555 133333 066668 155555 133333 066668 063107: 155555 133333 066688 15}555 133333 088688 155555 133333 
063117; 066666 155555 133333 066068 155555 133333 066668 155555 063127: 133333 068686 155555 13 333 088668 155555 133333 068888 
063137: 155555 133333 OCICl668 155555 133333 066666 155555 133333 063147: 068868 155555 133333 068668 155555 133333 088668 155555 

063157: 133333 '06«1686 155555 133333 068868 155555 133333 066680 083187: 155555 133333 088888 155555 133333 088684 155555 133333 

r--
•. 



' 
HP3000 III MEMORY DUMPC.00.00 OF SYS VER C UPDATE 00 FIX 00 DUMP TIME 3/20/81, 1: 54PM BANK 5 PAOE 237 
(C) HEWLETT-PACKARD ~O. 19.30 ..•; .,·- .. 
063177 066666 155555 133333 066666 155555 133333 066680 155555 063207 133333 066666 155555 133333 066666 155555 133333 Ol'l6666 
063217 155555 133333 066666 155555 133333 066666 155555 133333 063227 066666 155555 133333 066666 155555 133333 Olltl666 155555 
063237 133333 066666 155555 133333 066666 155555 133333 066666 06 32 4 7 155555 133333 066666 155555 133333 066666 155555 133333 
063257 066666 155555 133333 066666 155555 133333 066666 155555 063267 133333 066666 155555 133333 066666 155555 133333 066666 
063277 155555 133333 066666 155555 133333 066666 155555 133333 063307 066666 155555 133333 066666 155555 133333 066686 155555 
063317 133333 066666 155555 133333 066866 155555 133333 086666 063327 155555 133333 068686 155555 133333 066666 155555 133333 
06 3 3 37 066666 155555 133333 066666 155555 133333 066666 155555 06 3 34 7 133333 066666 155555 133333 066666 155555 133333 066666 

063357 155555 133333 066tl66 155555 133333 066666 155555 133333 063307 066606 155555 133333 006666 155555'133333 01515tltl6 155555 
063377 133333 086666 155555 133333 066666 155555 133333 06666-6 003407 155555 133333 066666 155555 133333 066666 155555 133333 
063417 066666 155555 133333 066600 155555 133333 066666 155555 063427 133333 060666 155555 133333 066666 155555 133333 060666 
063437 155555 133333 066666 155555 133333 066666 155555 133333 063447 066661} 155555 133333 066666 155555 133333 066666 155555 
063457 133333 086666 155555 133333 066686 155555 133333 066666 063467 155555 133333 066666 155555 133333 066666 155555 133333 
063477 086666 155555 133333 066666 155555 133333 066666 155555 063507 133333 066666 155555 133333 066666 155555 133333 066660 
063517 155555 133333 066666 155555 133333 066666 155555 133333 063527 068666 155555 133333 066666 155555 133333 066666 155555 
063537 133333 066666 155555 133333 066666 155555 133333 066666 063547 155555 133333 066666 155555 133333 066668 155555 133333 

063557 066666 155555 133333 066000 155555 133333 066660 155555 003567 133333 0'50000 155555 133333 06'5666 155555 133333 Ol!lltl66 
063577 155555 133333 066666 155555 133333 066666 155555 133333 063607 066666 155555 133333 066666 155555 133333 066666 155555 
063617 133333 066666 155555 133333 086666 155555 133333 066666 063627 155555 133333 066666 155555 133333 0116666 155555 133333 
063637 066666 155555 133333 086666 155555 '133333 066666 155555 063647 133333 066666 155555 133333 066666 155555 133333 066666 
063657 155555 133333 066666 155555 133333 066666 155555 133333 063667 066666 155555 133333 066666 155555 133333 066666 155555 
063677 133333 066666 155555 133333 066666 155555 133333 066666 063707 155555 133333 066666 155555 133333 066666 155555 133333 
063717 066666 155555 133333 066666 155555 133333 066666 155555: 063727 133333 066666 155555 133333 068666 155555 133333 068666 
063737 155555 133333 066666 155555 133333 066666 155555 133333 063747 066666 155555 133333 066666 155555 133333 066666 155555 

083757 133333 066666 155555 133333 066666 155555, 133333 066666 063767 155555 133333 066666 155555 133333 06tll566 155555 133333 
06 3 7 77 066666 155555 133333 066666 155555 133333 066666 155555 064007 133333 066666 155555 133333 066666 155555 133333 066666 
064017 155555 133333 066666 155555 133333 066666 155555 133333 064027 066666 155555 133333 066666 155555 133333 066666 155555 
064037 133333 066666 155555 133333 066666 155555 133333 066666 064047 155555 133333 066666 155555 133333 066666 155555 133333 
06<:057 066666 155555 133333 066666 155555 133333 066666 155555 064067 133333 066666 155555 133333 066666 155555 133333 066666 
064077 155555 133333 066666 155555 133333 066666 155555 133333 064107 066666 155555 133333 066666 155555 133333 066666 155555 
064117 133333 066666 155555 133333 066666 046120 000001 000001 064127 00177 7 000000 000020 000401 102667 155555 133333 066666 
064137 155555 133333 066666 155555 133333 066666 155555 133333 064147 066666 155555 133333 066666 155555 133333 066666 155555 

061!157 133333 066666 155555 133333 0666151} 155555 133333 066666 064167 155555 133333 066666 155555 133333 066666 155555 133333 
064177 066666 155555 133333 066666 155555 133333 066666 155555 064207 133333 066666 155555 133333 066666 155555 133333 066666 
064217 155555 133333 066666 155555 133333 066666 155555 133333 064227 066666 155555 133333 ,066666 155555 133333 06666tl 155555 
064237 133333 066660 155555 133333 066666 155555 133333 066666 064247 155555 133333 066660 155555 133333 066666 155555 133333 
06~257 066666 155555 133333 066666 155555 133333 066666 155555 064267 13333,3 066666 155555 133333 066666 155555 133333 06tltl66 
064 277 155555 133333 066666 155555 133333 066686 155555 133333 064307 066660 155555 133333 066666 155555 133333 066666 155555 
064317 133333 066666 155555 133333 066666 155555 133333 066666 064327 155555 133333 066666 155555 133333 066666 155555 133333 
064337 066666 155555 133333 066666 155555 133333 066666 155555 064347 133333 066666 155555 133333 066666 155555 133333 06666a 

064357 155555 133333 066666 155555 133333 066666 155555 133333 06431'$7 066666 155555 1333:t3 066666 155555 133333 066666 155555 
061.\377 133333, 066666 155555 133333 066666 155555 133333 066666 064407 155555 133333 066666 155555 133333 0'56666 155555 133333 
06-! 41 7 066666 1555'55 133333 066666 155555 133333 066666 155555 064427 133333 066666 1555!i5 133333 066666 B5555•133333 066666 
064437 155555 133333 066666 155555 133333 066666 155555 133333 064447 066666 155555 133333 066666 155555 133333 066666 155555 
064457 133333 066666 155555 133333 066666 155555 133333 066666 064467 155555 133333 066666 155555 133333 066666 155555 133333 
06-1477 066666 155555 133333 066666 155555 133333 066666 155555 064507 133333 066666 155555 133333 066666 155555 133333 066666 
064517 155555 133333 066666 155555 133333 066666 155555 133333 064527 066666 155555 133333 066666 155555 133333 066666 155555 
064537 133333 066666 155555 133333 066666 155555 133333 066666 064547 155555 133333 066666 155555 133333 066666 155555 133333 

064557 066686 155555 133333 0615688 155555 133333 066668 155555 064587 133333 006666 155555 133333 066666 155555 133333 066"6!16 
0645 77 155555 133333 066666 155555 133333 066666 155555 133333 064607 066666 155555 133333 066666 155555 133333 066666 155555 
064617 133333 066666 155555 133333 006666 155555 133333 066666 064627 155555 133333 0615664 155555 133333 060666 155555 133333 



HP3000 III MEMORY DUHPC.00.00 Of SYS VER C UPDATE 00 flX 00 DUMP TIME 3/20/U. 1 :5UH BANK 5 PAOE 231 
IC) HEWLETT·PACKARO CO. 1010 .... . .. . . 

. I ' 

064637 068888 155555 133333 088866 155555 133333 068686 155555 OCUU7: 133333 066688 155555 133333 068888 155555" 133333 oaeeeo 
064657 155555 133333 066666 155555 133333 066666 155555 133333 064861: 066686 !55555 133333 066668 155555 133333 066666 155555 

064617 133333 066666 155555 133333 066661 15SS55 133333 066666 064101: 155SS5 133333 0668~8 155555 133333 088866 155555 133333 

064 717 066666 155555 133333 066866 155555 133333 068666 155555 064727: 133333 066668 155555 133333 066886 155555 133333 0811666 

064737 155555 133333 066666 155555 133333 066866 155555 133333 064747: 066886 155555 133333 066688 155555 133333 088888 155555 

064757 133333 066666 155555 133333 068688 155555 133333 066688 064767: 155555 133333 088888 155555 133333 048866 155555 133333 

064 777 066666 155555 133333 066666 155555 133333 066668 155555 065007: 133333 066666 155555 133333 086866 155555 133333 066668 

065017 155555 133333 066668 155555 133333 066666 155555 133333 065027: 066668 155555 133333 066668 155555•133333 066668 155555 
065037 133333 066668 155555 133333 066868 155555 133333 066666 065041: 155555 133333 066686 155555 133333 066868 155555 133333 

065057 066666 155555 133333 066668 155555 133333 066666 155555 065067: 133333 086668 155555 133333 066666 155555 133333 066888 
065077 155555 133333 066668 155555 133333 068666 155555 133333 065107: 068668 155555 133333 066666 155555 133333 066668 155555 
065117 133333 066666 155555 133333 066668 155555 133333 066666 065127: 155555 133333 066668 155555 133333 066668 155555 133333 
065137 066666 155555 133333 066866 155555 133333 066668 155555 065141: 133333 086668 155555 133333 068688 155555 133333 066688 

065157 155555 133333 066888 155555 133333 OHllH 155555 133333 065U7: 068686 155555 133333 01161186 155555 133333 08118118 155555 
065177 133333 066666 155555 133333 088666 155555 133333 066664 065207: 155555 133333 066686 155555 133333 066686 155555 133333 
065217 066666 155555 133333 066666 155555 133333 066666 155555 065227: 133333 066666 155555 133333 088861 155555 133333 088668 
065237 155555 133333 0668(16 155555 133333 068868 155555 133333 . 065241: 066668 155555 133333 088886 155555 133333 088868 155555 
065257 133333 066668 155555 133333 068866 155555 133333 066668 '065287: 155555 133333 066886 155555 133333 066688 155555 133333 
065277 066666 155555 133333 06666G 155555 133333 066668 155555 065307: 133333 066666 155555 133333 066666 155555 133333 066668 
065317 155555 133333 066668 155555 133333 066666 155555 133333 065327: 066668 155555 133333 086668 155555 133333 066866 155555 
065337 133333 086660 155555 133333 0118868 155555 133333 066886 085347: 155555 133333 086868 155555 133333 088686 155555 133333 

065357 066666 155555 133333 0888116 155555 133333 066668 155555 065367: 133333 068668 155555 133333 0861186 155555 133333 01186118 
065377 155555 133333 0611668 155555 133333 066661 155555 133333 085407: 066666 155555 133333 0668116 155555 133333 OGt.1666 155555 
065417 133333 066666 155555 133333 066666 155555 133333 066666 065427: 155555 133333 066666 155555 133333 066668 155555 133333 
065437 066668 155555 133333 066666 155555 1333J3 068668 155555 085447: 133333 066666 155555 133333 086668 155555 133333 066666 
065457 155555 133333 086866 155555 133333 066666 155555 133333 085467: 066868 155555 133333 066868 155555 133333 066668 155555 
065477 133333 066666 155555 133333 OU666 155555 133333 068668 085507: 155555 133333 066668 155555 133333 068666 155555 133333 
065517 066666 155555 133333 066668 155555 133333 066666 155555 065527: 133333 066666 155555 133333 066661 155555 133333 066866 
065537 155555 133333 086880 155555 133333 066888 155555 133333 085547: 066688 155555 133333 086688 155555 133333 066668 155555 • 

065557 133333 088668 155555 133333 OCl6888 155555 133333 086688 085587: 155555 133333 088661S 155555 133333 068066 155555 133333 
065577 068666 155555 133333 06686G 155555 133333 066606 155555 065807: 133333"066666 155555 133333 066668 155555 133333 08CI066 
065617 155555 133333 068666 155555 133333 086666 155555 133333 065627: 066668 155555 133333 068666 155555 133333 066686 155555 
065637 133333 066666 155555 133333 066688 155555 133333 066666 065641: 155555 133333 066668 155555 133333 068866 155555 133333 
065657 066666 155555 133333 066666 155555 133333 066868 155555 065661: 133333 066666 155555•133333 066666 155555 133333 066868 
065671 155555 133333 066666 155555 133333 066668 155555 133333 065707: 068666 155555 133333 066668 155555'133333 066686 155555 
065717 133333 066666 155555 133333 066661 155555 133333 068666 065727: 155555 133333 066666 155555 133333 066668 155555 133333 
065737 068668 155555 133333 066868 155555 133333 064668 155555 065741: 133333 068686 155555 133333 068888 155555 133333 086666 

065757 155555 133333 068888 155555 133333 0118866 155555 133333 0857117: 088886 155555 133333 OH6116 155555 133333 088886 155555 
065777 133333 066668 155555 133333 086866 155555 133333 086666 066007: 155555 133333 066666 155555 133333 086866 155555 133333 
066017 066666 155555 133333 066666 155555 133333 066666 155555 066027: 133333 086fl68 155555 133333 066668 155555 133333 086886 
066037 155555 133333 086668 1555!)5 133333 066868 155555 133333 066047: 088886 155555 133333 066686 155555 133333 066686 155555 
066057 133333•068668 155555 133333 066686 155555 133333 066686 066067: 155555 133333 066668 155555 133333 066666~155555 133333 
066077 066666 155555 133333 066666 155555 133333 066668 155555 066107: 133333 066666 155555 133333 066666 155555 133333 066666 
066117 155555 133333 066668 155555 133333 066666 155555 133333 086127: 066666 155555 133333 066668 000201 000000 044120 031482 
066137 155555 133333 086686 155555 133333 068668 155555 133333 068141: 068660 155555 133333 066666 155555 133333 088688 155555 

066157 133333 088668 155555 133333 Olllltl88 155555 133333 066688 068167: 155555 133333 086668 155555 133333 088888 000021 040000 
066177 000043 100400 000021 000000 000000 000000 000000 000000 066207: 000000 000000 000021 000000 000000 000235 000000 000001 
066217 000400 010370 000000 000000 



HP3000 III MEMORY DUMPC. 00. 00 OF SYS VER C UPDATE 00 FIX 00 DUHP TIME 3/20/81, 1: 54PM 
(C} HEWLETT-PACKARD po. 1980 

ssssssss DST 235 SSSS$S$$ 
066223(000000 ; 004110 000235 
066237(000014 . 053522 045517 
0662531000030 : 00000.0 001777 
066267 000044 : 016137 000000 
066303 000060 : 037001 000000 
066317 000074 : 000001 001777 
056333 000110 : 155555 133333 
LINES 66347 - 070312 SAME AS 
070313(002070): 155555 133333 
0703271002104): 001777 000000 
070343(002120): 133333 066666 
LINES 070357 - 072336 SAME AS 
0723371004114 020124 047440 
072353 004130 000600 041120 
072367 004144 051604 031400 
072403 004160 000000 000006 
072417(004174 000400 015072 

140004 
052524 
000000 
000000 
000000 
000000 
066666 
ABOVE 
066660 
000670 
15.5555 
ABOVE 
041517 
025001 
020040 
052423 
000000 

sSSSS$SS AVAILABLE AREA SSSSSSSS 

HSSSSSS DST 143 $$$$$$$$ 
072423{000000!; 001104 000143 140004 
072437(000014 : 101070 000004 022123 
072453(000030 000050 000000 000000 
072467(000044 000000 000000 040111 
0725031 OC0060 000001 001400 054401 
072517 000074 000000 000000 000001 
072533 000110 000000 035122 052516 
072547 000124 000000 032440 000010 
072563 000140 000010 000110 000001 
072577 000154 000001 000000 000000 
072613 000170 000001 000000 000000 
072627 000204 000110 000001 000000 
072643 000220 007142 007143 007144 
07265 7 000234 012071 000001 012032 
072673 000250 000000 001000 001120 
072707 000261! 000001 177600 024742 
072723 000300 000020 024070 024071 
072737 000314 140153 000121 021770 
072753 000330 000015 000024 000010 
072 7 & 7 000344 000200 000061 177777 
073003 000360 000163 002214 000006 
073017 000374 000003 000007 000010 
073033 000410 : 007171 015152 014823 
073047 000.\241: 000000 000001 000720 
073053 000440 : 001120 004750 032351 
073077 000454 : 000000 002542 000012 

000000 000000 000012 000000 000000 000000 000001 104076 000010 
030064 000000 000005 003776 001777 000000 000401 000042 000000 
000670 000000 000000 000000 001667 000000 001667 000000 000671 
000001 010001 000401 001777 002007 000000 000000 000001 001000 
000000 000000 000000 000000 000000 000000 000000 041240 000001 
000671 000403 057070 155555 133333 066666 155555 133333 066660 
155555 133333 066666 155555 133333 066666 155555 133333 060666 

155555 133333 066666 155555 133333 066666 041060 000001 000001 
000403 057060 155555 133333 066666 155555 133333 066666 155555 
133333 066666 155555 133333 066666 155555 133333 066666 155555 

047124 044516 052505 021054 020043 041120 025054 021320 031013 
031037 004000 025001 051604 140003 025001 051604 140003 025001 
020040 020040 020103 000021 100000 000021 020000 000005 000000 
000006 063223 000000 000005 000000 036150 000143 000000 000000 
000000 

000000 000000 oooou 000000 000000 000000 000003 104078 000005 
052104 044516 020040 000305 001300 002000 001000 000000 002024 
177772 000000 000012 000000 000000 000000 000012 000000 000001 
000000 001403 000001 000001 000000 000077 001010 000000 000104 
100040 060400 002245 001300 000542 000000 000000 000000 000000 
001000 000000 000000 000403 13615 4 000025 000110 000001 000000 
020127 047522 045517 052524 031040 000011 000110 000001 000000 
000110 000001 000000 000000 000010 000110 000001 000000 000000 
000000 000000 000010 000110 000001 000000 000000 000010 000110 
000013 000110 000001 000000 000000 054505 051440 000012 000110 
04 7 117 000011 000110 000001 000000 000000 031060 030000 000014 
000000 035105 047512 177777 002105 000003 007137 007140 007141 
007150 007157 007 171 015152 014623 014551 014117 012360 012124 
001420 000200 000000 000001 000720 140153 000121 021770 004000 
004310 004300 001120 004310 032351 100033 000011 000040 000001 
177777 000163 000000 177777 000007 032041 142033 000016 000000 
000652 000642 024070 000004 032245 102033 000011 000013 000001 
004000 000000 001000 007130 000000 000145 000000 023003 140033 
000014 000001 177735 000060 000004 000001 000043 000001 140077 
000000 000400 000003 000310 000400 100000 020000 000000 000000 
037567 000024 000000 177777 000000 000000 036656 000012 000000 
007136 007137 007140 007141 007142 007 l 43 007 lH 007150 007157 
014551 014117 012360 012124 012071 000001 012032 001420 000200 
140153 000121 021770 004000 000000 001000 001120 004750 004740 
100033 000011 000040 000001 037567 000024 000000 177777 000000 
000000 000000 000007 000010 000000 007137 007140 007141 007U2 

BANK 5 PAGE 239 

... , . ,· . .. . 

066223 
066237 
066253 
066267 
066303 
066317 
066333 

. H .•..••••••••••••••• > •• 
WRKOUT04 •••••••.••••• •,. 

>:-: : : : : : : : : : : : : : : : : : 8: :·: 
..••.••••. Aa .m .. m .• m .. m. 
.m •• m .• rn .. m .. m .. m •. m .. m. 

070313 .m •• 111 •• 111. ·"'· .m .. rn.BO ..•. 
070327 ........ A0.111 .. m .. m .. 1111 •• ra 
070343 •. m .. m .. m .. m .. m .. m .. 111 •• m 

072337 
072353 
072367 
072403 
072417 

012423 
072437 
072453 
072467 
072503 
072517 
072533 
072547 
072563 
072577 
072613 
072627 
072643 
072657 
072673 
012707 
072723 
072737 
072753 
072767 
073003 
073017 
073033 
073047 
073063 
073077 

TO CONTINUE•, IBP*,•.2. 
.. BP*.2 ... *.S .•. *.S ... ". 
S.J. C ..... . 
.... u ... f .•...•. <h.c .... 

• D·. c .........•......• > •• 
. 8 .. SSTDIN ............. . ( ...................... 
.... @I .......••.. ? ..... 0 
· •••• Y .. a ...... b •••••••• 
............... 1 ••. H .•.• 
•. :RUN WORKOUT2 .•. H .... 
.. 5 ... H ......... H ....•• 
•.• H ........• H •.•...••• H 
.••...... H ..•... YES •.• H 
....•. NO ... H ...... 200 ... 
.H •...•. :EOJ •.. E ... •. ll 

.b.c.d.h.o.y.j ... 1.0: .. T 

. g .....•......... k .QI ... 

..... p ..... p .. 4 ...... .... ! .... ' ...... ~I .... :: 

.·!(6 ~); 1 ... (8 .. 4 ......... 

.k.Q ...•.... x ...•.. & ••. 

............. 0 ..... I .. . 1 

... 1 .............. 
• • .... ?w .........• •::::: 
....... A . .'.a.b.c.d.h.o 
.y.J ... t.O ... T.e.: ...... 
.....•. k. QI .•....•. P., .. 
• p •. 4 ...... . . 1w ........ 
... b ..•. : ....•... 

. 
. ll. b 



+-----------------+ WAIT 
+------------~--~-+ f v 

+-----------------------------+ NO t Does THE CALLER WANT ro ' +---------! HAVE THE PCB EVENT MASK I 
II ti CHECKED TO SEE IF THE EVENT ff 

FOR WHICH THE PROCESS IS ~O 

t l-~~~~-~~~-~~~=~~:-~~~~=~=~~--l 
r 1 YES 
I V 
I 
I 
i 
I 
I 
I 
I 
I 

+---------------------~-------+ 
1 CHECK EVENT FLAGS IN PCB. I YES 
I HAS AN EVENT UPON WHICH THE·' ------->RETURN 
t CALLER WANTS TO WAIT ALREADY! 
I HAPPENED? ! 
+-----------------------------+ 

i I NO 
~-------------------> I v 

+-----------------------------+ 
1 Ser WAKE MASK IN PCB WITH I EVENTS PROCESS IS TO AWAKE 
• ON 
+----------·~-----------------+ 

I 

DISP 
I 

V END 



-

AWAKE PDISAELE 

1 ll 

SET EVENTCODE IN PCS OF PROCESS TO 
SE AWAKENED WITH WAKECODE EVENT 

. NO 
l 

l IS THE PROCESS WAmNG FOR THE EVENT'? 
-

~ ' !/ 
.YES 

SET w.NS SET ORIGtN OF ACTIVATION IN PCS .. ;: t 

Ji 
\ CLEAR WAKEMASK FtAG IN PCS 

IS PROCESS ACTIVE 
NO ACCORDING TO EVENT 'TYPES WHICH ,__ 

\ 
YES 

DOES CALLING PROCESS 
WAf.IT TO SE WAITED? 

\ v YES 

WAfT CALLER 

NO 
...... ./ 

7 ~ 

\ i; 

PE:NDABLE 
END 

HAVE OCCURED 

l 
IS PROCESS TO SE AWAKENED IMPEDED'? 

~ NO 

QUEUE THE PROCESS INTO THE DISP Q 

YES 
~. 

°' 
\ II 

CD . 

. 

}-: 



AWAKE (CONTINUED) CD 
JL c 

DOES CALLING PROCESS WANT TO BE WAITED? YES 

~ 
NO 

IS DISPATCHER RUNNING? 

~ YES 
YES IS DISPATCHER PAUSED? r---i 

_w NO 
PUT PRIORITY OF AWAKENED PROCESS 
IN AWAKE TO BE SCHEDULER MESSAGE CALL 

~ .. 
PEN DAB LE 

·~ 

·. PENOABLE 

\ l! 
I 

WAIT 

PEN DAB LE CALLER 

~. 
DISP 

NO 
r---' IS AWAKENED PROCESS INTERACTNE OR LO? /_ 

........ - . 

~ YES 

IS PRIORITY OF AWAKENED PROCESS 
~ PEN DAE LE 

GREATER THAN CURRENT PROCESS PRIORITY 
AND IS CURRENT PROCESS PRE-EMPTABLE - YES 
AND IS AWAK~NED PROCESS NOT IMPEDED? 

\J [/ 7l NO 
DISP 

[ PENDASLE J 



Business Computers SEO Articles 

POISABLE ~ j_ 
NOrl Wu a process running' ] Is the process· proonty F greatertnan SWAPFENCE? 

YES 
NO 

UP<late launch cnt. cpu nrne ] SWAPIN(soft) 

u!Xlate 
SAVE STATE Was SWAPIN successlul' n pause 

ume YES 
_f 

lNO ~ Wu ot a syst~ process' 
more urgent acttvoty? 

J RESCHEDULE NO 
YES 

_!_ 
.,__,_ Was mere a 01sc reao error' r 

YES 
PAOCESSSCHEOMSGS 

f .. ABORT the process 

I I 
Loo~ at 

OISP Q Index = HEAD next 
number r-

ot - "' OISPQ I 
Ale we l)eyond end cf OISP 0' J Yes J Is there a llo more urgent actMty' 

l .memory shortage? . 

I I YES NO 
. JYES n Does process on OISP 0 l Collect garbage J have a pending Pseudo Int' 

}YES 
t 
.I. Is mere a snort waned 

r l Is tnere something Pl 
process on OISP Q whocn 

Is ot a STOP or HYB? wortnwnole ro os greater 1n pnonty than 

Toss 1ves 
dO' rhos orocess? 

process ro outot M Ooes oroc. nave SIA or Cl'llT? YES J NO 
OIS?Q 

ves PENASLE 

+ 

* 
SWAPIN (hard) 

Yes Is process waotong tor PAUSE l someth1r19other than a 
Short Waot at memory' was SWAPlN successtu1 

NO 
at is rnere more urgent 

act1v1ty? 

NO NO J J YES 
Is process wa111ru; tor anytn•ng' 

LOOI< at LAUNCH 
next YES 

member 
of Does process nave soon· NO·.'. Process needs memory OISPO taunc!'lable dose 110 or 

1 segments on tne way 1n' 

YES Is rnere a memory snortage 
and os tne numoer of 

NO snort waoreo crocess aoove ~o O.K. lo SWAP IN process Is ll'!ere a memory shortage' !htS orocess • ll'!e value .. 
ol STATICMPLFENCE' 

YES 
YES Note: STATICMPLFENCE ' STATIC Mu1t1programm1ng FencP. 

AOJUSTlOCALITY ,protect segments! Set equal 10 oacxs of memory 

For Internal Use Only 20 Support Update March 6, 1981 
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I RESCHEDULE.I 
(subroutine of CSP) 

ves Was me process a ,......... 
System Fnxess? 

NO 

. . 
UQdate l'fOC8SS c;lll tnne 

1nPCSX 

~as jCO C:UIOtf been eiu:aectad? 
YES Kill jCO l (sottkilt) 

NO 

' 

r-l Wu procesa in l.inear O? 
NO Is process nold1ng a YES 

SIR or imQec:Jad? 

TNo 

j_ 

was process 1n CS queue? 
NO 

Wu prccesa 1n OS queue' 
NO 

wu i:inx:ess 1n es o:iu-? 

YES YES YES 

Oid Ptec:esa ~iete a uans? YES 
(tenn1na1 read) 

Oid procasa $!00 on .;f!,S Oid groc:ess stC!2 YES 
I-

NO a terminal read? on a terminal read? 

Is me cou bme since last NO NO 
pnonty rl!CIUC!lon greater ll'lan ~o 

a,,.. sllOtt transacnon tnal + 
YU 

Is me c::iu time since Is me cou rune since 
last prionly redu<:U<)ri last ;:nQntY reduCllOn 

Ff1Qtlly .. gnomy • 2 greater !!'Ian 0 SadcgtOUNJ grea111t man e Sadcgrcund 

(but not >.Ctimitl QUantum? quantum? 

NO YES YES 
.. + 

F'n,. CSASC: 
Fl'! .. l"ri -z Fri "'" .. Fl'l -2 8 Avq. sl'IOrt trans • 

(99 ,, Av.SL Tr. e trans.) (butl'IQI ~ (but not 
>01.imll) OSASc ... e wm1ti 

100 
-

] 
+ 

[ Cid process trap on rnemof'/? 
l YES J Fri "' Fin • 1 (Out not greater J J 1 1nantiasel 

NO 1 
r Oueue proces:; ar nead 

+ l ol urgency class 

For Internal Use Only 18 Support Update March 6, 1981 



I UNDEFERSEGSMPDQ 

\ I 
LOOK AT REGION HEADER FOR SEGMENT TO DETERMIND 
FlRST PROCESS QUEUED ON IT 

::s: w z 
LOOK AT SLL .ENTRY FOR THE PROCESS . 
WAITING FOR rrlE SEGMENT 

_SI(_ 
DECREMENT COUNT OF 1/0 READ COMPLETIONS 
UNTlL AWAXE IN SLL. HEADER 

NO ~ 
DID COUNT OF 1/0 COMPLETIONS BECOMEO? 

~YES 
AWAKE PROCESS 

~ ~ L 

IN SLL ENTRY IND PJN OF NEXT PROCESS 
WNTING FOR THE SEGMENT 

~NO 
YES lS THERE A PROCESS WNT1NG? 

~m 
LOOK AT REGION HEADER FOR SEGMENT 

NO ± 
ARE DE'v1CES WAITING FOR SEGMENT? 

_W_ YES 

AWAXE DE\/lCES 

I ~ 
.. 

-\ v 
END 



@ocESSCOMPMSG 

l 
MARK THE REGION ASSIGNED lN THE 
HEADER AND TRAILER 

~ 
MARK SEGMENT PRESENT IN SEGMENT TASLE 

~ 
RESET SEGMENT IN MOTION IN SIT 
IN SEGMENT TABLE 

~ 
SET SEGMENT REFERENCED SIT IN 
SEGMENT TABLE 

NO ~ 
IS SEGMENT A DATA SEGMENT? 

~m 
RESET DISC COPY VALID Fl.AG 

·~ ........ ~ -, 
UNOERSEGSMPDQ 

IS THE SEGMENT A CODE SEGMENT? 

NO DOES CURRENT PROCESS HAVE A 
BREAKPOINT SET AGAINST TiiE SEGMENT? 

SETSECSSKPTS 

NO 
IS SEGMENT A DATA SEGMENT? 

~ ,,,,.. 

CHECK FOR PNDCK!SKIO 

END 

(UNDERF'£R PROCES! 
AND DEVICES 
W.AJTING FOR 
SEGMENT) 

(REQUEUE DEF'ERREI: 
DISC REQUESTS 
ACAJNST SEG~AENT) 



I SEGREADCOMPLETOR 

FROM SIOOM 

I 
.· 1 

RELEASE DISC REQUEST TABLE ENTRY 
(SY CALLING RELSYSTABENTRY) 

\l! 

IS A ~iODIFICATION TO THE SEGMENT 
REQUIRED BEFORE SEGMENT 
IS MARKED PRESENT? 

YES NO 

...... .,,. 

SEND MESSAGE TO SCHEDULER 
TELLING IT THAT MODIFICATION PROCESSCOMPM 
IS REQUIRED. 

. . 
. 

~ , 

' v .. 

SC 



PROCESSINITMSG 

i 
EXAMINE INITIATION MESSAGE WORD 
IN HEADER OR RESERVED REGION 

.. ~ 
./' 

YES IS THE MESSAGE EXTERNALLY DlSASLED? 
...... \DUE TO DISC COP'( NOT YET VALID) END 

~ NO 

END 
.,.,. NO IS THE REGION FREE OF ONGOING 1/0? 
"" 

~ YES 
.,.,. NO IS THE MESSAGE VALID? 
"" 

END 

Jc YES 

IS "QUEUE DISC REQUEST11 FLAG OF 
MESSAGE SET? 

YES L ~ 
NO 

QUEU EDISCREQ 
\ / 

"' CALCULATE NUMBER OF EXCESS PAGES 
IN REGION (TO SE RELEASED) 

' 
_±_ 

FlX UP HEADER AND TRAJLER 

~ 
FIX UP HEADER AND TRAILER OF" 
REGION CONSISTING OF EXCESS PAGES 

1'_ 
RELEASE EXCESS PAGES REGION 

. - I 

END 



SEGWRITECOMPLETER (CONTINUED) 

CHECK DST F LAGS; IS SEGMENT NOW IN 
ANOTHER REGION? 

YES 
MOTION INTO 
(WAITING FOR DCV) 

NO 

WAS THERE AN 1/0 ERROR 
IN WRITING SEGMENT TO DISC? 

YES 

\ 

RELEASE NEW REGION 
AND ABORT THE 
PENDING PROCESSES 

< 
PROCESS!NITMSG 
(IN NEW REGION 
HEADER) 

>~-----

--
NO 

WAS THE REGION F'ROM WHICH THE DATA 
NT WAS WRITTEN SEGME 

PART. OF A CLEANED REGION'? 

YES 
·-
DEC RE. 
IN GLO 

MENT ON-GOING 1/0 COUNT 
BAL REGION HEADER 

DID 0 N-GOING 1/0 COUNT DROP 
TO 07 

NO YES 

NO 

ENABLE READ INTO 
NEW REGION 

END 

(!) 

CD 

\}' 
PROCESSJNITMSG (TO BEGIN 
AC11\11iY FOR WHICH 
REGION WAS CLEAi"JED) 



I SEGWRITECOMPLETOR 

FROM SIODM l 
RELEASE THE DISC REQUEST ENTRY 

-

Jt. 
WIPE OUT WRlTE REQUEST PRINTER 
IN REGION HEADER 

\ l! 
END / YES WAS THE \//RITE CALLED OFF? 

....... 

l NO 

SET D!SCCOPY VALID FLAG IN DST 
(VALID) 

v \ 



~MORY AA'iAGER 
t/O H•T!RFACE 

(l) AFTER DEUTIHG A SEGMENT WHICH HAS NOT BEEH REFERENCED 
(SINCE UST TRI? THROUGH m:MORY} MKEROOM CAU..S l'U:<EOC TO 

~ . 

CONVERT TliE SEG~ENT TO Ali OVERLAY CMDIDATE. iiAKEOC WIL.1.. 

THEN CALI.. STARTSEsPIRITE TO WRITE OUT THE CONTENTS OF THE 

OVERLAY AREA (IF REQUIRED), 

(2) STARTSEGWRITE BUILDS THE DISC REQUEST ENTRY AND THEN CALI.S 

QUEUEDISCREQ TO INSERT THE DISC REQUEST £1jTRY tHTO ITS 
PLACE tH THE DISC REQUEST QUEUE BY URGENCY CUSS (PROCESS 
PRIORITY), 

(3) QUEUEDlSCREQ lffSC:RTS THE REQUEST I.HTC THE DISC QUEUE AND 
cAL.l..S THE I/O MONITOR SIODM. S!ODM SEU:CTS A REQUEST ~D 
CALLS THE DRIVER. 

(4) WHEN THE M.EMORY AAHAGEMENT WRITE REQUEST I'S C:OMPl..-i:"TE 

SIODM WI LL CALL. SEuRRITECOM?LETOR. 
(5) ·· SEG'ftRlTECOMPLETOR RE1..£ASES THE ENTRY IN THE DISC REQU£ST 

QUEUE AND SETS THE DCV FLAG IH THE DST ENTRY. IT THEN 

t>ECREMENTS THE. ONGOING I/0 COl.RiT FOR THE REGION IN THE 

HEADER. JF THIS COUNT (IN THE HEADER!! J) FAU..S TO .ZERO 
TH~N SEG~RITECOMPLETOR WIU. CALL PROCESSINITMSG TO BEGIH 
THE ACTlVtrf FOR WHICH THE REGION WAS RESERV£D, 

(6) PROCESSINITMSG WIW.. REL.EASE ANY UNNEEDED PAGfS IN THE 

REGION AND CALL. QUEUEDISCR.EQ TO QUEUE THE READ REQUEST 

FOR THE SEGMENT DESTINED FOR THE RESERVED REGION. 

(7) QUEUEDISCREQ WILL INSERT THE READ REQUEST IMTO THE DISC 

QUEUE ANO THE CALL. SHIM • SlcIM WI LI. SEU:CT THE REQUEST 

AND CALI. THE DRIV£R. 

(8) AFTER THE XEMORY MANAGEMENT READ REQUEST IS COMPLETE. Sla.:M 
WIJ..l.. CALL. SEGREADCOMPLETOR. 

(9) SEGRE.ADCOMPLETOR REL.EASES THE DI SC REQUEST ENTRY AHO THEM 

CALL. PROCESSCOMPMSG TO COMPLETE THE ACTIVITY ASSOCIATED . . 

WITH THE SEGMENT READ. 

rf'f- Mi:W\.%T"T 

----------------------------------------------~f.j~ACXAQO 
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.... 
w 
!. 
\I.JI 

1/0 INTERFACE 

MfliORY MANAGER 

c~K~OC: :~ J (i) c=~~~~ © ~ 
@ 

• 

CHfCi<FORPtiCXiDISC 10 

Jf: 

@ 

[~~R~~~~@ PROCESSCOHPHSG ® 
!c_ .... 

~B'ifi'!Wtb:S'ltC?W"'~'llWDt nmz - wr =a::;clW"'tliilit·sfU''liP<" 1 ·=== .. ®'!Kb'?''''""?'.....,,..,.... 

... 

l/O SYSTEH 

CD --

_'.II QUfU£01 SCREQ ,. SIOG; 

0 7f..-

© 
ENITKSG 

-,.,.. 

© 
© .. 

s E Glh1 IT E rotuit. ncm / SI004 I" 

"---···-

® 
S£Gft EA OCOHPLOOR ,,. S IOCJt i' g.. 

ft•@"ftJ"DCC'~ 



STARTSEGWR!TE 

~ -

CHECK DST ENTRY GET 
SIZE OF SEGMENT FOR 

·· TRANSFER COUNT 

. . . \ v 
GET HIGH AND LOW ORDER 
DISC ADDRESSES 
FOR SEGMENT TRANSFER 

-

). GETSY STASENTRY (08TA1N ENTRY 
IN DISC REQUEST TABLE) .. 

"'« 
· PUT ADDRESS OF WRITE REQUEST 

ENTRY INTO SUBREGION HEADER 

~ 
FILL IN DISC REQUEST TABLE ENTRY 
(ADDRESS, COUNT, MMREQ, FLAG, 
SEGIDENTIFIER, URGENCY CLASS 

~ 
SET DISC COPY VALID FLAG 
IN DST (INVAUD) ' .,,,... 

OUEUEDISCREQ 

------~(QUEUE THE 
DISC REQUEST) 

END 



I RESERVEREG I ON 

YES 

\ Lt 

RfGION AiAIL FOR 
EXACT PAGES 

HO . . v \) 

SEARCH !IT MAP FOR 
BEST FIT REG SIZE 

' ~, v 

TAKEOFFARL 

r Cl....EANREG 1 ON 

.1/-------- (FORCE ANY \!tR ITES _ '*'~ P END ING IN THE 

MARK REGION HEADER 
AND TRAILER 

RETURN 

R~GION ANO UPDATE 
I/O COUNT) 

1$-23 U"r1 Ml?WLZ,.,. 

---·---------------------- ~,..~ r.>,11.CJtA</:10 



RELEASEREGION 

\J v 
HO REGION FOLI.OWlHG 

Q, C-. AVAll.ABl..E, 

YES 
' ll 

COl'\!IHE FOLLOWING R!G. .. . WITH NEW O.C • 
. .. 

~ 

~ v . 
, HO REGION BEFORE -

O.C. AVAIL.ABL.£ 

. 
,!; 

co~~TNE PREVIOUS REG. 
WllH NEW O.t:. 

' 
""?"' v 

FIX UP HEADER 
AND. TRA I 1..ER 

' v . 
HEW REGION 

ON AVAIL LIST 

' . 

.J/ 

MAXAVAIL REGION· YES 
~ > REQ SIZE r RETURN 

~ v 
1.0CAL GA~B>.GE COLLECTION ----? nETUiHi 

!S-22 m,~ 1o1:twL-~ 
----~----------------~~----------~---------~i~~lU~O 



~KEOC 

.. 

: 

~'-' 

MARK SEG A:SSE.NT 
FLAG AS R', 0, C, 

.v-

NO DATA SEGMENT? 

YES .. 
QUEUE REQUEST TO 
BACKGROUND QUEUE 

... 
~, 

• v 

RELEASE. REG l ON 

__________________________ 1_s_-_z1_ [la ~!~VK~:6 



MAKEROOM 

. .. -
,!I 

., IS nit TlJllE SllllCt UST 
CTCl.t Cl cm.ATIOll! or UST .. CYCU: ;u.ATtl 'nlAll Mt~ 
ca ts. nus A KiUD l!c-Jtm 

rts 
..... 

<tV 
. . -~!I 

IS Tl« l! SO"l:'Tl4 I i=; 
., tS lmlt!T!D ~T Sltt 

~. ~'-tlO' TQ CI07 -if\ s;ai:.nu NJC Mxtl'Ut 
AYllt..W.! Siz.t7 

J1EJ =a 
~··4 

j,Tts 0 • Sl.'Cl:tlSTl.11. T FtU<O S1 

w I Tt.S I All( wt IW'T· T'O &Iyt Uf'? 
1 • ~. nu vm w:o 
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1 S I! C'Jt STttl liQji() ~ T 
SI?t LtsS ™" J.a P"tJQUc• ACTIY m 
1¥.IIJllPI AYAI~t 
11'lOM! lO IS Jll£l()RT 1£Gl0fe AT 

7 • S'l'tl1l'CO lllt TO M!S 

I""'- SCA>ePOilCT .USl~CO U!2 l 

~ SIQ tC!V-'!1.£7 
i 

M~•O J1ts 
..., - Cl.£).R ltFtRt"Ct ltT t~ 

.UC ~TIC.. OF UST St~XT T..UL.t ~ S.E&"OT JO .... 

C'TCl.t AKO ilPll! Sl "Ct 
Illl R!GIOft. ~S l!ro.tXCt JIT 

-., 

• UST CTCl.£ L!SS ™4H PR(YlOUSl.T sm ,,. MXIOC 

T'rll(~l.O AJcO IS nus 1 Tts ' 1:JT A lil.U.ll 1.!CIJtST? .... ~ 

rtii~ rC) 'J,' 

1¥.~•1 ~ P'IU:tll o::;,. • l AT txO Of ~TI TtS, u:srr Til'O: SlXCt . -,, UST Clat AJO 
. C"fat ~"UTI~ 

i:; JIO _J, .~ 
srr SCAA PO 1 lCT T'O ~IT ts usT crar ~ 
l!GI~ I• TMIS LUC Qa ClJJJ. TI~ T>« o;G.0 ! 
tllSi lt,IO. 11 l!IT JAJCt. J_H.l 

s.ti 'l'(tt;I • TltlJt 

.. 
w L 

' 
·. 
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• 
REQ SEG PRESENT? 

YES _ ... RETURN 1 

' HO 
~'t 

SEGMENT R.o.c.? 
YES 

~ RECOVER I cc 
HO 

' I YES· 
SEGJ1ENT IMI? 1. 

~v NO 
HO I SIZE )MAXAVAIL 

YES 
1= MAKEROOM 

II!~ ( IUKEROOM ~IND SPACE J HO 

YES 
? 

~ =~ RESERVE 
~ REGION 

MEMORY ADDR IN SEGTAB 

~ 

I BUILD DISC RE.AD REQUEST 

' v 
UPDATE REG I ON HEADER 

FROM 
RECOVEROC 

. 
_},, 

;v 

~~ lfficrl)~ ,tL__..., AWAKEN 
WAITING ~ 

:L( I ~ ;' ;' 

DEVICE 
RETURN 

l 8- l 9 W'J~ >l@:W\..t.:'T T 
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SWA?IN 

.\ 

7 

YES 

YES 

YES 

NO 

. 

------...). ADJUSTLOCALITY 
( VE ALL ENTR!ES _\] 

·'11 

FINO SLL ENTRY 
OF NEXT SEG 

\!/ 

SEGMENT IN MEMORY 

NO 
,II 

SEGMENT IN 
MOTION IN 

NO 

.. ~ 

FOUND SPACE 
FOR SEGMENT 

-" YES 
~ v 

ANY SEGMENTS 
Wl THOUT ME.MORY 

. 

REMO 
FROM 
EXCEP 

~ 

SLL FOR PROCESS 
T .~ I N LOCAL I TY ) 

7 FE TCHSEGMENT 

NO (UNS UCCESSFUL SWA 

NO (SUCCESSFUL· 
J/ SWAP IN) 

ALL SEGMEHT · 
l/O READS COMPLETE 

VYES 
' 

AWAKE ?ROCESS 

' 
,,.. ,, !"' 
{' . . 



SUBROUTINE SAVESTATE 

1) SA\IE S RE:-G VALUE: 
2) CO MEASUREMENT 

STA11STICS 
J) Cl.EAR EVENTFt.AG 

IN PCS 
4) c:.L\R ST ACK 

OVERFLOW err 

>DD LAST REF"ERENCE 

SAVESTATE 

'SNAP CODE TO MINMUM LOCALJT'( 

IF XDS EXISTS, 
ADO rr, TOO 

SET' SARFtAG 
ANO ME).( 

YES~ 
7 WAIT Ft.AG 

. ' . 

YE:S > SET SHORTWA!T 
FtAG ON _____ __.. 

SET LONG"NAIT 

Yt:S > Ft.AG ON . 

SET T'Eru-..l INAL 

'tC:S > _R_EAD __ FtA_o_o_N_' 



(.,,,.------------------HEWLETT ftt PACKARD 

VIRTUAL MEMORY 

) 

v 1 



.------------------ HEWLETT 'PACKARD 

. · VIRTUAL MEl~ORY 

/'1A IN 
DISK 

ncnoF<.Y rr E. r; o R.. 1 =:.s 
I 

DAT.~ SEGME1HS 

1. SWAPPED ·our TO SYSTEM DISC ONLY (VIRTUAL MEMORY). 

2. VIRTUAL MEMORY IS A SPECIALLY RESERVED AREA ON THE 

SYSTEM DISC FOR DATA SEGMENT SWAPPING, IT IS USED 

EXCLUSIVELY FOR THIS PURPOSE. 

·~ CODE· SEGriE1~TS 
l. PROGRAM FILES THFM~ELVES ACT AS VTRTllAL MFMORY FOR 

CODE. SINCE THE cone IS NON-MODIFIABLE IT NEED O~LY 

BE READ INTO MEMORY NOT OUT, 

2. BECAUSE THEY ARE FILES THEY MAY RESIDE ON ANY RANDO,'·i 

ACCESS DISC. 



.-------------------- HEWLETTS PACKARD ----

LI BRAR I ES 

* SYSTEM LIBRARY (SL) RESIDES ON THE SYSTEM DISC 

* US~R SL'S RESIDE ON ANY DISC ~ W~TCH EVER DISC 

THE LIBRARY RESIDES ON IS WHERE THE CODE SEGMENTS 

ARE LOADED FROM, 

v 3 



_,.------------------ HEWLETT 'PACKARD 

O!SC 

SYSTE.!'1 AR~A 

ViRiUA.L M£.MORY 

A DATA STACK JN VIRTL!AL ME/'1.0R'f 

____ --i 
s 

liAX J)A TA 

v 4 



_,,,.... _____________ HEWLETT/I PACKARD ----

VIRTUAL MEMORY 

o FOR DATA SEGMENTS ONLY 

o CAN EXIST ON ANY AND AL~- SYSTEM DOMAIN DISCS 

o SIZE lS CONFIGURABLE 

o SIZE OF VIRTUAL MEMORY CAN VARY BETWEEN VOLUMES 
CMINIMUM TOTAL VIRTUAL MEMORY IS 0) 

o SPREADING VIRTUAL MEMORY OVER SEVERAL DISCS: 

1) REDUCES DELAYS ON DISC REQUESTS DIRECTED 
TOWARD LDEV l. 

2) ELIMINATES CONSTRAINTS ON VMEM SIZE. 

3) BALANCES DISC REQUEST QUEUE LENGTHS 
AMONG VOLUMES) THUS MAXIMIZING THE 
EFFECTIVENESS OF OVERLAPPED SEEKS. 

~--------------------
VS 



HEWLETTSPACKARD ~ 

ASSIGNING VIRTUAL MEMORY 

o USE THE BOOT DIALOGUE FOR COOLSTARTSJ COLDSTARTSJ , . 

AND UPDATES. 

o USE SYSDUMP DIALOGUE FOR RELOAD. THE BOOT 
DIALOGUE CAN OVERRIDE VALUES ON TAPE OR SERIAL 
DISC. 

o EXAMPLE DIALOGUE: 

VIRTUAL MEMORY CHANGES? 

y 

LIST VIRTUAL MEMORY DEVICE ALLOCATION? 

y 

VOLUME NAME LDEV # VM ALLOCATION 

FHD0001 

MUTHA 

1 
2 

5 
0 

ENTER VOLUME NAMEJ SIZE IN KILOSECTORS 

MUTHAJ 7 

LIST VIRTUAL MEMORY DEVICE ALLOCATION? 

N 

v 6 



.---------------. HEWLETT' PACKARD --

AFTER VIRTUAL MEMORY HAS BEEN ASSIGNED: 

, . 

1) THE DIRECTORY AND RECOVERABLE DATA SEGMENTS 
<IDDJODDJJMATJ AND WELCOME MESSAGE) REMAIN ON 

LDEV 1. 

2) VIRTUAL MEMORY SPACE FOR DATA SEGMENTS IS 
ASSIGNED CYCLICALLY AS THE SEGMENTS ARE CREATED) 
STARTING WITH LDEY 1. 

RESTRICTIONS AND CAUTIO~S: 

1) VMEM SPACE ON LDEYl CAN ONLY BE ALTERED ON A RELOAD. 

2) DEFAULT VIRTUAL MEMORY SIZES AREJ 
A) FOR LDEVlJ THE VALUE STORED IN THE COLD LOAD INFO 
· TABLE. 
B) FOR ALL OTHER VMS DEVICES) 0. 

· 3) MAXIMUM VIRTUAL MEMORY SIZES AREJ 
A) FOR LDEV lJ 64K SECTORS 

\... _________ B_)_F_oR_·_AL_L_o_TH_E_R_n_1s_cs_J_2_B_I_LL_1_0N_s_E_cr_o_Rs_. _______ ~~ 

v 7 



.,,,.-.-------------- HEWL.ETT,PACXARD-.. --...... 

INTERNALS OF VIRTUAL MEMORY MANAGEMENT 

CODE: 

o "EIGHT PROCEDURES SPECIFICALLY FOR VIRTUAL MEMORY 
MANAGEMENT. 

o PARTS OF MAINSEGl IN INITIAL. 

DATA 

o VIRTUAL DISC SPACE MANAGEMENT TABLE. ONE 
OVERHEAD ENTRY AND ONE ENTRY FOR EACH DISC WHICH 

HAS CONFIGURED VIRTUAL MEMORY. 

o VOLUME Tft]LE INDICATES WHICH VOLUMES HAVE VIRTUAL 
· MEMORY> SECTOR ADDRESS OF WHERE.VIRTUAL MEMORY 

BEGINS> AND THE NUMBER OF SECTORS RESERVED FOR 
VIRTUAL MEMORY ON EACH DISC. 

y 8_ 

·I 



-------------- HEWLETT!!! PACKARD --

THE VOLUME TABLE 
""* iuDic.A-Tt"~ WthC..H vou .. H-At s. \-H\\J G: \J \ R"Tof.\.L ME¥\Oe..~ 

o DESCRIBED BY DST %35. 

o ALL ENTRIES ARE %16 WORDS LONG . 

o FOR EACH VIRTUAL M8~0RY SUPPORTING VOLUME: 

0 WORD %14 I (12:1) IS THE VMS FLAG 
o WORDS %10 AND %11 CONTAIN SECTOR ADDRESS OF WHERE 

VIRTUAL MEMORY STARTS ON THIS VOLUME. IF 0 THEN 
NO VIRTUAL MEMORY HAS BEEN ASSIGNED TO THIS VOLUME. 

o WORDS %12 AND %13 CONTAIN THE NUMBER OF SECTORS RE­
SERVED FOR VIRTUAL MEMORY ON THIS VOLUME. IF 0 THEN 
NO VIRTUAL MEMORY AREA HAS BEEN ASSIGNED. 

v 9 



HEWLETTS PACKARD 
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'- 7 

VIRTUAL DISC SPACE MANAGEMENT TABLE 

o TABLE IS CORE RESIDENT. 

o DESCRIBED BY DST %47. 

o' EACH ENTRY IS %20 WORDS LONG. 

o ONE OVERHEAD ENTRY, AND ONE ENTRY FOR EACH VMS 
DEVICE. 

o TYPICAL ENTRY HAS LDEV NUMBER FOR DEVICE.1 BITMAP OF 
VIRTUAL MEMORY ON THE DEVICL AND A LINK TO THE NEXT 
ENTRY. 

o IS USED WHEN VIRTUAL MEMORY IS BEING SELECTED FROM, 
OR RETURNED TO A VMS DISC. 

v ll 



ftO~O 0 

1110wv 1 

ittOkO 2 

t1tO~O .\ 

,.Q;(O ~ 

"0"0 :, 

1tl,)lod) c 

l't(J..tu 7 

HEWL.ETTS PACKARD 

0 1 s 7 ' 10 11 12 13 l" 15 
\••\••\••'\••\••\••\••\••\••\••\••\••\••\••\••\••\ 
\ lNUtl OF N~iT lNTRT l~ ClRCU(A~ LIST \ hEXTl~LlST 

\--~------------------~------····---------···--·\ \ LOE:.V• \ LDE.v 

\••·········--··-----------·······--------------\ \ STARTING SlCTOR OF O~VlCl'S \ HOSTARTSECTO~ 

\••····-······················-··----··-····--··\ 
\ \ LOSTAIHStCTO~ 

\•··----·--·-----·----·----··--------~----------\ \ ~ SECTOWS I~ OE.~lCE.'S \ TOTAL SECTCJ~ 
\ ................... , ............. ·······-·-·····-·····-··\ 
\ \ COU,..T 
\•••·····-----·--···--······-·-··-···---------·-\ 
\ \ TOTA\. ?At;~Cio..T 

\ .. --... ---........ ,. -.. --... ---.... --.. -... -. --. ----\ 
\ 

\••···-·------------------------·-··-···-·-·····\ ~ uF ·vALIO ~oRos I~ o~v1ct•s atr MAP 

\•••··-···---·--·-···---·-··------------------·-\ SllE.. (JF SMAL.L..l:.ST RtCtNT ~lSS 
, _______________________________________________ , 

\ 

UNASSl!.itNl:.0 \ 

\•·-----------------·-····-··-----------------·-\ \ . \ 

\·-·-·-·--·----------------·------------------~·\ \ \ \ \ ' \ 
\ \ ' \ \ \ \ \ \ \ \ 

\•••···-····-·········-···-··--·········-·······\ 
\ \ \ \ \ ' ' \ ' \. \ \ \ \ \ \ 

\••··---------·······---------------~--~--·--·--\ 
A ~11 Oh IN A 01:.v1cE·s vMBIT MAP 
a:> cu~R~S~uNOlNG v~ PAGt IS ~Rlt. 

·---------------------------------------------------./~ 
v.12. 



----------------[hp] ~!~K~~~ 
MPE VM 

.='~ --=J4 ... -;?~'!'~ ~ .... ~ . . . , .. . .. -.· . ... . . 

:ero entry 
0 2 J 4 ~ ~ 7 s 9 10 11 12 13 14 l~ 

~ordt--1--1--1--1--1--1--1--1--1--1--•--1--1--1--1--1 
a CJF' £NTlo!lE.S 

(NOT CCUMTI~G ~~~OJ 
I 
IO 

t-----------·-····---·---···-·-·---------------·I 
1 I I l 

1-----------------------------------------------1. 21 5YSVOt.nuv 
I • •• --- -··-- --- -·---·- • ·--·- - -- -- ·-·--· • - • - -- ·- • 1· • 

3 I 

1-----------~-----------------------------------1 
• • 
• • 

1-----------------------------------------·-----1 

..... ---

!51///////////////////////////////////////////////113 

1-----------------------------------------------1 

,;..+,, .... ·IJ 

1·A· ,·"' 
.... _ """' 

rJs,/. ,. ""'4,... '4•:-1 
'.) 

;:.,_ µ !~ iJZ' ~ 

... ./ ~k- I.. #t'~ ;z. A u"' ..... r d.-t. f... t r 
VIA dl\o\ I- b S v l 

).4 re. N . ( Prac .,J <J,~ 
,, .. 1, ,. ...,t.~ .. ~' .;..,., ... :"":J 
VEPI F'/ VM) 

v 13 





¥ ?u+ \:tE'~ c::- ?.J ~ M Pe :nr f\ \J \:> us e:l:',) w ttct t-J 

~t~(r F.eor-4 Mf>f.IQ:. To M~:m:- A-Ub cj\C,j::..) 

~\t-J) \() MP~ur. 



~----------------- H£WL.£TiE PACKARD ---~ 

INT£R.RUPT 
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SE 335 INTERRUPT SECTION 

OBJECTIVE: 

- KNGl 1HE 3 lYPES OF INTERRUPTS .~ND HCW TuEY 

A~ HM-IDLED BY MICROCODE. . . . 

- BE ABLE TO TRACE 11-lROUGH STACK~ ON TIE 

res AND DETERMINE 11-lE STA11JS OR THE SYSTEM. 

- UNIIRSTMID HGW THE DISPATCHER INTERACTS WITH 

AND USES THE INTERRUPT SYSTEM. 
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.. 

·EXTERNAL INTERRUPTS 

- A SIGNAL SENT TO THE CPU 
".~·· \ ·. ~ . ' 

THAT REPRESENTS A SPECIFIC 

PHYSICAL CONDITION 
F 

EXAM PLE: .._ 

DISC SWITCHED ON-LINE 



INTERNAL INTERRUPTS 

- TYPICALLY ABNORMAL CONDITIONS 

RESULTING FROM PROGRAM EXECUTION. 

DETECTED BY THE CPU HARDWARE OR 

MICROCODE. 



TRAPS 

TRAPS ARE A SPECIAL TYPE OF INTERNAL 

INTERRUPT THAT ARE DETECTED BY THE 

CPU MICROCODE. THEY ARE HANDLED ON 

THE USER 1 S STACK •. 

EXAMPLE1 

ARITHMETIC DIVIDE BY ZERO 
,-, '.. . 
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INTtRAUPT 
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E'igure s-2. 
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Interru-pt System Overview 
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WHEN A~J INTERNAL IlVTERRUPT 
0 <:.. c:.. \A u ': 

- IF INTCF(.IVAI_ /A11"~~l.'-'f'T 1 MtC./lcc.cD£ ~u .. r... 

Cl-/ECK.. Cf>X 1 /<.€'' 1.rre-~ "'f"O s~~ WHA-r 

1''ire OF IAJTC"R.i.UPT OCC.'-'"eS'"b. 

CPXl REGISTER. The CPXl register provides 16 bits that are used to monitor th~ 
~·:item run mode interrupt status. When a run mode interrupt is exper;anced. the CPt' read:: th~ 
CPX l rE"i:1,;ter and checki the content for the cau~e of the interrupt. The S-b1u field code CPX l read.• 
th~ CPXl rei;:i::ter and the special field code CCPX affects the CPXl register as. descri~d in the field 
code definitions. The following is a li:-;t of the CPX 1 rt'~ister contents with the significance of each bit· 

Bit 0. Integer o\·erflow Bit 8: External interrupt 

Bit 1: . Bound:: \"iola ti on Bit 9: Power fail interrupt 

Bit 2: Ille~al addres;; Bit 10: 0 

Bit 3 CPl' timer Bit 11: res t1ai? 

Bit 4: System parity error Bit 12: DISP flag 

Bit 5: .A.ddress parity error Bit 13: Emulator 

Bit 6: Data parity error Bit 14: LO timer 

Bit 7: ~odule interrupt Bit 15: Option present 

- Jf TR.AP 
) 

wl-/Ai TYPE ( IY D~ ""··" T /Q"" 0 F 



----------------------------------------------H!Wl.E1'1',PACKARD --------~ 

# ,. 

- M 1 a.ccoOE J>oEJ. AIJ 1MP1.1c.1; pc...,L 70 7"'fF 14-p,-&ofR.1A:r£' 

11-JTEJ:.~t.A f"T tJt.oCEO wQ.E o~ IN IN • 

&XT.~ ITT IX&CUTING 
LABEt. (') NO~('%) ltlf'T'PRUPT T"t'Pe: • . PARAMETER"' STACK" 

100401 1 Bounds Violation 
101001 2 Illegal Memory Address 
101401 3 Non·Responding Module 
102001 4 System Parity error • ICS 
102401 s Address Parity error ICS 
103001 6 Cata Parity Error - ICS 
103401 7 Module Interrupt Module No. ICS 
104001 10 (Unused) 
104401 11 Power Fail ICS 
105001 12 (Unused) 
105401 13 (Unused) 
106001 14 (Unused) 
106401 15 {UnUSed) 
107001 16 (Unused) 
107401 17 (Unused) 
110001 20 UnimQlemented lnstructiOn 

.110401 21 STT VIOlatiOn 
1i 1001 22 CST VIOiation 



HEWLETT @ei PACKARD 

DT.PflOG. ITT EXECUTING 
I.A.BEL(%) NO. (%) INTERRUPT TYPE PARAMETER• STACK-

111401 23 OST Violation 
112001 24 Stack Underflow 
112401 25 Privileged Mode Violation 
113001 26 (Unused) 
113401 27 (Unused) 
114001 30 Stack Overflow ICS 
114401 31 User Traps 

a. Integer Overflow %000001 
b. Floating-Point Over. . %000002 
c. Floating-Point Under. %000003 
d. Integer Divide by O %000004 
e. Floating-Point Divide by O %000005 
f. Ext. Pree. Floating-Point Overflow %000010 
g. Ext Pree. Ftoat1ng-Po1nt Underflow %000011 
h. Ext. Pree. Floating-Point Divide by O %000012 
i. Decimal Overflow %000013 
j. Invalid ASCII digit %000014 
k. Invalid Dec. digit %000015 
I. Invalid Source Word Count %000016 
m. Result Word Count Overflow %000017 
n. Decimal Divide by O %000020 

115001 32 (Unused) 
115401 33 (Unused) 
116001 34 (Unused) 
116401 35 (Unused) 
117001 36 (Unused) 
117401 37 Absent Code Segment 

a. On PCAL P·Label 
b. On EXIT N 
c. OnlX!T 0 

120001 40 Trace 
a. On PCAL P-Label 
b. On EXIT N 
c. On IXIT 0 

120401 41 STT Entry Uncallable P-Label 
121001 42 Absent Data Segment DST No. 
121401 43 Power On ICS 
122001 44 Cold Load · ICS 

a. System 110 (SIO) 0 
b. Direct 110 (010) Label 

•unless noted. the parameter is the External Program Label. 
••l.Jness noted. lnterrUQts are serviced on the User Stack. 

AH Usef Traps (STT No. ""31) are enabled by the User Traps bit in the Status register. 

STATIAJ J!.C~ /J/c~ /J .IE:1" TO Z l Oooo I , 

WH IC.H I J WHY INl/l.J 

7 
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• ININ <MD.JLE 10) 
i,,I 

'-• 
• f'\JsT BE 1-W'([)LSJ S?eCIAJ! NID E<ACT~Y BECAUSE THE MICitco:IlE 1'tJST BE 

ABLE' TO FINO 'THE PRocmJRES. 

•To ~LE n;1s, INmAL carrAzNs sPECIAL ca:JE. 

• THE f'4.CD.JL.! IS 'fl!RITTCN TI£ ~. AS OTr!S SYSTEM f1:DJL.!S SXCE?T FCR 

'THE 1-'AIN CR CUi'ER BLCCl<. 

• THE INTERNAi.. SIT 1..ASEJ..S AAE OEFINEO IN 1M£ a.rrax BLCCK SO T'r!AT 

INITIAL CAA· sPEctAL BUtUl THE srr. 

• THE A'-1#' OF 1M£ CC?-4P ! LE) f"ODULE DOES NOT REFLECT: THE STi I 

l _____ · ______ j 
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WHY 

Fo !(. 
AR.~ Tl-IE 

/NIN 

PMAP Alo.JD STT. 

PI F PER.EA/I FitoM '"iH C. t. IS T //.J' ? 

r 1-1 ~ 0 l..A T~ R.. 8. L 0 c..x. 0 F IN I N IS ,..,; or ~ e;; t. '-1 

CODE: • tr IS A TA& Le U.S!' D lo CON~'-IC./ 

11-1= OJ!Pct IN Wl-/IC.H Irle /Nlc~f!Jf{ t.01w1r1A.Je! 

Ae.c c~P£<:..IE.1' ( 1AJC.1..t.ADrAJ' CA1..1..s 1c..> G>-1os1 

FO R... t .. uv ~ s e- 0 I AJ ;-e" t<. ' (.A f T ! ) . 

OF /N/N , 

\ . . 

'·· - DUR'~' ...I N~TIAL , 
A . r~ ~ ot.. o s T r r:-o R.. 1 A.J 1 AJ 1 s No r 

~l'rOIED A,..;~ 4 Ne 'N ONE: I .S C.R. e" ITT c I:> ro 

M 4TCH IH- JE"Q <.JG A.IC.€ ex PE'C. le j) a y 

T J.I ~ C Pl.A /wf I C..R.. 0 CO p E". 

fl. iH£ QU(c1' 151.C(." OP /NIN IS /Ht..o.wA) AWA)", 

TH£R.E F=OR~> 
t. T J../E' Le /\JG Tl-I ot= AN ·ex Ec.u; 11\.J, /N 1 AJ 1.s 

J#-io~TeR... THA,.J /He L€N'-iJ.f OF r"fe SAM~ 

C.0""1PIL-EP /NIN • 
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LASING THC' AC.C.OMPAAJYIN' PMAP !=OR.. /NIN) 

r~A/\.J.SL.AiE' TH€ FO<...r...owuv~ A p's : 
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•ROGRAM Fil.E PlOP033C.HP3Z033.SUPPORT 

;EG' 0 
NAME S'TT cooe: ENTl'tY SEG 
HUN l 0 0 
TERMINATE' 47 1 
CAl.1.HEl.P 2 111 111 
HE 1.P . so .. 1 
?O'W~ROH 3 141 141 
Ge:T'OSOEVICE Sl ? 
oe:cue:ue: 52 ? 
AWAKE 53 ? 
MASTERCl.EARHPIS 54 ? 
CHECK I.DEV SS 1· 
AWAKE IO 56 1· 
OATAASSENCE 4 450 450 
SUDOENOEATH 57 1 
ASQRT so· ? 
RECQV!ROC 61 ? 
QUEUEONSEGMENT n ? 
STTUNCA 1.1.ASl.! s S83 SS3 
TRACE s 672 672 
CY' 63 ? 
COO!ABSENCE 7 1034 1034. 
SUil.OSEGIO 84 ? 
CONVSEGIOTOSiIN SS 1 
USU TRAP 10 1532 1532 
PRIV!l.EGEOMOOEV u 1610 1610 
STACKUNDERFt.OW lZ 16l.7 1617 
STUNS IM 66 ? 
STACKOVERFl.OW 13 1730 1730 
MMSTAT 67 ? 
GETOATASEGCHANG 70 ? 
GENSPECREQ 71 ? 
SE NO MSG 72 ? 
OSTVIOl.A TION 14 2674 287' 
CSTVIOL.A TION .!.5 2577 2677 
STTVIOl.A TION l6 2706 2708 
UNIMPl.EMENTEDIN 17 2715 2731 
EAOD 73 ? 
ESUS 74 ? 
EMPY 75 1 
EOIV 76 1 
ENEG 77 1 
ECMP 100 1 
QAOO 101 1 
osus 102 ? 
QMPY 103 1 
OOIV 104 ? 
QNEG 105 ? 
OCMP 108 ? 
QASR 107 ? 
OASI. 110 ? 
OIDIV 111 ? 
OIMPY lU ? 
OMUI. 113 ? 
CVAO 114 .7 
CVOA 115 ? 
~vi:tn 11 s ? 



CVDB 117 ? 
SLD 120 ? 
NSLO 121 ? 
SRO 122 ? 
ADDO 123 ? 
CMPO 124 ? 
SUBO 125 ? 
MP YO SIM 126 ? 
SEG'IO'TYPE 127 ? 
TEST STOP 130 1 
DEBUG 131 1 
BREAKPOINT 20 3223 3223 
SYSTEMCLOCK 21 3225 3225 
iICK 132 1 
PQl.IERFAI!. 22 3246 3246 
EXTGHOST 23 3344 3344 
GHOST 24 3347 3347 
GHOST36 25 3347 3416 
GHOST30 26 3347 3414 
GHOST29 27 3347 3412 
GHOST28 30 3347 3410 
GHOSi27 31 3347 3406 
GHOST26 32 3347 3404 
GHOST23 33 3347 3402 
GHOST22 34 3347 3400 
GHOSTl5 35 3347 3376 
GHOSTl4 36 3347 3374 
GHOSTlO 37 3347 3372 
GHOST7 40 3347 3370 
GHOSTS 41 3347 3366 
GHOST4 42 3347 3364 
DATAPARITY 43 3421 3436 
OCONVERT 133 
SCONVERT 134 
WRITE2 135 
I!.LEGALAODRESS 44 3517 3517 
SOUNOSVIOLATION_ 45 3531 3531 
TESTCRUNCH 46 3543 3543 
SEGMENT LENGTH 4134 

PRIMARY OS 0 INITIAL STACK 2260 CAPABILITY 600 
SECONDARY DB 0 INITIAL OL 0 TOTAL CODE 4134 
TOTAL DB o MAXIMUM DATA 1 TOTAL RECORDS 26 
ELAPSED TIME 00:00:06.552 PROCESSOR TIME 00: Ol.182 



i * It IS T-iE ONLY MEMORY RESIDENT DATA STACK FOR Mt. 

* Ir' S LOCATICN lS DEFINED BY FIXED Lew MEMORY LOCATIONS: 

Ql=aS 

-ZI=a6 

• Ir IS M&OR¥ RESIDENT BY VIRil.JE OF n!E FAcr T!-IAT IT RESIDes IN 

UNL.INl<CJ MEMORY. 

* IT IS Ct41..Y USED 'r'IHEN THE MICROCODE POSITIONS M STACK DELIMIT 

REGISTERS TO IT. 

* IT IS USED TO HANDLE SCME I NTERNAJ. ! N I Er(RUPTS J AU.. ~r·-iP.t.. ! NT::P?-'. 1J!'."T~ 

N~ ::.v ;r;c: DISPATCHER. 
.( 

10~ 
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. 

QI 
-18 
-v 
-16 
-15 
-14 
-13 
-12 
-11 
-10 
-9 
-8 
-7 
-6 

DI SAP 
xxxx 
SDST 
PSTA 
PADDR 
TRACE FLAG 
PFAIL 
JCUT 
XP 
PCBX 
z 
DL 
s 

I C S ~ 0 P M A 1 

PSEB,PSDB COUNTER 

UNUSED 

PROCESS STACK DST 
PSEUDO-INTERRUPT ST A T'.JS 
PSEUDO-INTERRUPT .A:>DRr:·~~~ 

FLAG SET NON-ZERO IN lXH I;~(}:! Ji S 
POINTER TO PFAIL PCB 
ABSOLUTE JCUT ADDRESS 
POINTER TO EXECUTING PROCESS PCB 
ABSOLUTE EXECUTING STACK ADDRESS 
STACK DB RELATIVE Z(REL TO Ql-it) 
STACK RELATIVE DL (REL TO Q!-4) 
STACK DB RELATIVE S (REL TO Ql-q) 

-5 
-4 
-3 

S~K 

Sl'DB 
x 

(NOT NECESSARILY EQUAL TO RETURN OB BANK) 
ABL STACK OB (NOT NECESSARILY EQUAL TO 
!DISPATCHER RETURN DB) 

-2 DELTA P 
-1 STATUS 
QI DELTA Q 

+l DB BANK 
+2 DB 
+3 PARM 

!STARTING 
!STACK 
!MARKER 
DISPATCHER RFTJR~ OE BANK 
DISPATCHER RETURN DB 
DEVNO IF EXT INT) ELSE PARM 

*INITIAL. SETS THE FOLLOWING AS DESCRIBED! 

CPCB - .AEL. AODR 4 IS .AN ABSOLUTE VERSION OF XP, IF CPCB IS ZERO) 

THEN THE Af:CJVE CELLS ARE It-NALID. THIS WILL NEVER BE THE 
CASE·WHEN A PROCESS IS RUNNING, 

SDST - DST NLMBER FOR THE RUNNING PROCESS STACK. 
JOJr - THE BANK ZERO ABSOLUTE ADDRESS OF THE JCUT TABLE. 
PADDR - PB RELATIVE ADDRESS FOR THE PROCEDURE PSEUDOINT. 
PSIA - STATUS VALUE FCR PSEUDOINT = %14GOX + csT#. 
DlSAP - PSDB CaJNTER, INITIALLY ZERO. 

I 0 b 
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HANDLE'D OJJ TH€ /NTcR.l(tAPT Co1JTR..01_ .sr11 c..1<... 

(1c.s). fF so, Pr ,_ woi?..r> MA~K.~f!... ts 

WI LL Bt: Fou1'.J D OflJ THC' I C.5 '4 T G + 3 . 

•· • 

•· . 
• • 

x 01.S? _ x 
AP 01SP. ~p 

STAIU5 C> ISP. sr l'ITIAS 

4Q Ot SP. GQ 

C.VR. 08 841'/K Di Sr. OB BA...i( Q 1'" I 

c.u 12.. OB OJ.JP. PB 

PA '-M 

USE"K 

S" T' A<:..-K... !CS 

ID 
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' . ...·· .... 

·:~'.-. WHEN AN INTERNAL INTERRUPT OCCURS • • • 

- ALL EXTERNAL INTERRUPTS ARE 

INITIALLY DISABLED1 IE: 

INTERNAL INTERRUPTS HAVE 

HIGHER PRIORITY •. 

-· ANY INTERNAL INTERRUPT MAY 

INTERRUPT THE PROCESSING OF 

ANOTHER. 

-· AFTER PROCESSING IS COMPLETED 

RETURN TO THE INTERRUPTED 

PROCESS VIA THE .. IXIT" 

INSTRUCT ION. 



Interrupt System 
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,,,,...------------------ HEWl.ETTS PACJ<ARO ---..... 

• ExreRNA1.. INTERRUPTS ~.BE CAUSED BY: 

1. HARGIAPf - THE DEVICE CCNT'Rou..ER DETECTS A OJICQITICN THAT WAS 

DESIGNED INTO THE CCNT'ROLJ..ER WHICH CAUSES THE t-lA.RtWAAE TO ISSUE 

~ INTERRUPT. THIS IS USUAU.Y #4 ERRCR CCNOITICN, BUT NOT ALWAYS 

(CCJflJNICATICNS CCNTROL.1.ERS .4ND ~INAL.S). f'cST OF THE TIME fiiN 

INTERRUPT OCOJRS '1fo£N .Al-4 t/O DEVICE GOES RE.ADY. 

2. SIO O=mER PAIRS 

A. INTERRUPT ~ER PAIR - USED 11:)$11.Y BY CCM1UNICATICNS CCNTROLI..ERS. 

B. END· WIT'rt INTERRUPT - THE O'.DER PAIR PRCG?..AMS OEVELOPEO SY ri'E. 
AL.WAYS ENO WITH INTERRUPT. 

3. CPU lNSTRUCTlCN SIN - u.seo t=ol!. rr.-~c ov~t!=C.Qw ~ ,.,.,.., 

I 5' 
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.. . 

· · WHEN AN EXTERNAL INTERRUPT OCCURS • • • 

- ONLY A HIGHER PRIORITY 

INTERRUPT· CAN SUSPEND THE 

EXTERNAL INTERRUPT., 
. . . -.. • .... "'·:. -·#. 

- AFTER PROCESSING IS COMPLETED. 

RETURN IS VIA THE "IXIT" 

INSTRUCTION <TO THE INTERRUPTED 

PROCESS) OR VIA "DI SP" 

I.NSTRUCTION <TO THE DISPATCHER). 
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llEWLETTSPAGKARD -----...... 

r1 
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DRT 1-ror 
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(, o l>E ILTP 
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,,,,,,---------------------------------- HEWLETTj>e:PACKARD 

IEVICE fffi~CE TABLE CDRT) 

* locATED IN FIXED l.CW MEMCRY STAATING AT ADDRESS %14 . 

• EACH ENTRY AT L.OCATI~ 4*DRiNUM. 

• Ct-lE EACH 4 ~ ENTRY IS INITIATED FCR EACH ORT NU-1.BER LISTED IN 
THE l/0 CooFIGURATl~ TABLE • 

• Th:: SIZE OF THE TABLE rs C~FlGURED BY THE QUESTIOO "HIGHEST DRT#" 
IN SYSD'J·? ANrJ INITIAL 

• IF AU.. OF THE AAEA rriAT Ca.Jl.D BE usE:J Fa< THE DRT CuP To ~:JREss rT!7) 
IS NOT USED THEN Ti-'AT AAE.A IS USED FCR OTHER SYSTEM TAE:...ES. 

• W~ 1 - PlABEL FCR THE INTERRUPT ~. FCR THIS DEVICE. lNITIAL!..Y 

SET BY INITIAL 

• Wc;:w 2 - ILTP - THE ABSOUJTE ADDRESS OF ~~E THE ILT FCR THIS CONi­
ROLLER RESIDES. THE VAUJE FR<l'I Tr!IS LCCAT!ON IS PUT 
IN DB BY THE MICROCODE HAADL!NG /lN OOERNAL INTE.~RUPT I 

• WJ.'.!J 3 - LNuss:!) BY frft. USED BY INITIAL ... (0:8)= NtnER INTE.~R.UPT 

KANDL..E.~S THIS DEVICE; , (8:8)= NLMEER UNITS THIS CONT~OU.:R, 

I °I 



.-------------------- HtWLEiTSPACXARI:i ---..... 

lNT'EAALPT LINKA.GE T.ABLE 

• TrERE IS CNE !LT FCR EACH CCNT'ROLI..ER CCNFlGURED IN THE SYSTEM. 

• ~'TAlNS A lJNIT Exi'RACT lNSTRUCTICN TO BE USED TO OO'RACT THE 
UNIT Nl1'1.BER FRC::M THE STATUS RE'Tl.JRNED BY THE CCNTROLI..ER AS THE 
RESULT OF A Tl Q· 1 NSTRUCTI CN, THE CCNTENTS OF THIS MSMCRY LCC:_ 

ATICN IS Pl.ACED CN TOS #in E<ECtJ'!"ED, 

• CcNTAINS CNE DIT POINTER FCR EACH UNIT CCNFIGURED IN 11-iE SYSW., 

• Co:rAINS A:; SIQ AAEA WHS! THE CROER PAIRS RES ID~ W.·Ht • .:'. THEY AA~ 
ACTUAW..Y BEING E<Eo.m:c BY THE CHANr~::L. 

• POINTE:J TO BY WJ?.J 2 OF TH:: DRT ENTRY FCR Tri.:..T CONT'ROw...ER A.~ 
W~~ 5 OF THE D IT ENTRY Fet\ EACH UN IT CN THAT CCNT'ROU..S.~. 



~----------------- HE.Wl.E'T'T' PACKA.RO ---...._ 

IIVI CE INFOft1ATI CN TABLE CD IT) 

• ONE ENTRY FOR EACH UNIT CetlFIGURED IN THE SY~. 

• FCRMAT NID LENGTH IS DEVI Cf DE?ENDlHT AFTER ~ t 

• GENERAL.L.Y DESIGNED TO CCM'AIN INFCR'\ATI<l'4 THAT IS LtUa.JE TO THAT 

TYPE OF UNIT (ESPECI4LJ.Y FCR ~LTIUNIT CCMROLJ..ERS) AND INFCRMO.TlOrl 
REGUNmING THE OJRRENi' STATE OF THAT UNIT. 

• CctfrAINS A POINTER (WJRD 2) TO THE STRING CR IOO's L.INKED TO THAT UNIT • 

• DIT ENTRIES THe1SEL.VES ARE L.INKEO TO FC1(M REQUEST QUEUES F~ I/O 
RESMCES (wcPJj 1) I 

• Potrrim TO BY WJRD(1'1c+vN1i ~) · IN THE ILT, ~ l OF THE LPDT 
ENTRY A'O 100(2) , C8:8) OF NN IOO ENT'RY L.INKm To mr DIT (T~ooo:..i 
THE. LOJT) I 

2.1 



.,,.----------------- Hi:wu:rrfpJ PACKM • ---
LCGI cat TO Ai'YS I CAL r:EVI CE T.AELE <LFDT) 

• THE TABL.E IS POINT!C TO BY CST %l.SN4J EACH ENTRY IS POINTEtl TO 
'P/f· Ml..CGICAI.. OEVtC£ Nl.MBER· FR01 M l/Q CCNFlaJAATICN TABL.£. 

•£Aoi ENTRY IS 00 'GI'JS t..Ct-G. 

•THE ~Ess CF T'rE ~ emv rs TABLE ADDPESS + < 2 • N ) • 
' . . 

·THSE AA£ 00 mes CF emIES: 
- ~ENTRIES <BIT 0 a= 'GD 0 a Q) - TrHS ENTRY IS CNE Tr'AT REFL :rs 

1NFO't4ATICN ASO.IT A DEVICE mT IS L.lSTCD IN TI-£. I/0 CCNFIGt.JRATI ~ 
TABL.E. 

- VIR'I\JAL. ENTRIES <BIT a CF ~ 0 a l) - THIS ENT'RY IS CN! TkAT e tSTS 

TC ~ T'r£ APOI!' L.ISTED FCR1.Jl.A VAL.ID wrl1-DJ'T 1-'AVU~ TO Pl.ACE 1 -

RE~.J Ii\e1S'tT CN THE USER rr-AT THSE CANNOT SE NN LiNUS£0 Ll:EV Nl1" :.~s. 
THESE ENTRIES ME US!:C BY SFOJLER TO l-01.0 OISC~ESSC:S CF AC'iI : 
INPUT STRE.AMEO JOBS, 

• CAO! REA1. ENT'RY CCNTAINS A PO INnR TO THE DIT FCR TrtI S· UN IT Nm 

SYST'a'\ USAGE INFCPJ"ATICN FR01 M !/0 cCNFlGURATICN TAil.E SUCH AS 
J, A, L AND D P.wME'i"ERS • 

• Ir IS N.AMfC THE Ll'DT BECAUSE IT ~s A L.CGIC.AL. DEVICE 1NTO A 
PlifSICAl.. DEVICE n-RMH THE DIT FCR TH; DEVICE. 

23 



,,..-----------------HEWl.E'T'TE PACl\AlfO ---....... 
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THE' 
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~--------------- Htwu:rrS PACX.A.lf~ ---

DIS PATCHER.. 

WHE'N ND fR.c:Jc.css 1..s RuA..JNtN~, YOv AR..e 

clTHER.. EXec.1.Jr11 . .,)~ Aw l/•,J're:eR.LAl'T HANf)(.e! OR._ 
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r------------------ HEWLETTS PACKARD --...., 

- Tl-I R.ou G H DI.SP ttJJ'reu C7 ION. 
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W H Ar DI.SP ttJsr. Doe-..r AJoR.M A,_ '-Y 

( v.,.,; ,_~~ J P.seuoo Dt.!A-B r..er> o.e a,.; r1-1 ~ I c.s) 

- LAY J 00 W N A '· wo.t..o M Pr rt.~~ ON 
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1/0 
SYSTEM 

INTERRUPT 
HANDLEhS 

MEMORY 
MANAGER 

II EW/.ETT s PACKARD 

SCHEOUUNQ 
DISPATCHER 

USER 
PROCESS 

(C.I. OR PROGRAM) 



. 

1/\8 
. . 

USING THE FOLLOWING PAGES FROM A 
MFMORY DUMP, ANSWER THESE QUESTIONS: 

1. WAS THE SYSTEM CURRENTLY ON THE ICS ? 
HOW CAN YOU TELL ? 

· 2. UST ALL OF THE. STACK' MARKERS THAT YOU CAN FIND 

ON THIS STACK. MOST RECENT TO LEAST RECENT., 

3. NEXT TO EACH OF THE ABOVE STACK MARKERS, 

WRJTE THE NAME OF THE CODE SEG}vjENT AND PROCEDURE NAME. 

4. IN THE DUMP, CIRCLE THE PARAMETER P.6..SSED 

TO SUDDENDEATH. 

5. V/HAT ORT NO. INTERRUPTED ? 

6. \VHP..T ORT NO. CAUSED THE FAJLURE ? 



lt'"\Olh1 Ill Mti<llHV l'"'''t'f 0 il11.ull flt :.Y:. 11ht I.. llt'flAlt P~Gt. 

'L) tltl'llt 11-PA(l\AHO (IJ. l'>AU 

........ 1~1 GJ S lfttS .... * * • 

• • • * * 
I.lit OANI\ ;;; u ,. Pu ; ull\lboll • " = l\i.IO Ull':> • 1'1ll11f = Pl• I 'I .. Hlhv/llAI.. I "' t<Ul'f £)(£( !illl = UH ,. 

• • • * on .. llul OOo • p :; utdOu \ • t: 11! = IHOHI • •"'It kflUP I S = Otf .. !i y :> UIJtlP = ON INC Au OH = Otf • 
• • * • • 

:. I> Ahl< = \) ,. PL :: Uh'lllc:.1 * 1..Px I = lluOU4>l llJAt'!i = Otf • l llL I) l-UAU = uft Ol:( AIJOU = Utf * • * • * 
1)1. i' 117171 •PoflAtll\: 0 • :if' I = i1u11u H • :ilACA UP = l-lf l • LOAO R[G = uft I •vii lit i I ,. 

* * • AUIU Hf !i = Otf * • • • • • 
0 :;; 1111':.hb •I t'-t'IH = u?d a 1 • :iPl = llUllUOO uvtRHu!'I = OH * LllAO At>OH = uft * 

A • .. * ... 
!i " 1117':>70 * • • ( AtUl f = ON A L0AO Mt.M " Oft- * • * • • • 
' :;; Ollli!llb • • * t:llNO root. = ccr. " u I :>t> HUI = Oft • 

* • * .. .. 
I. 041~1\ - II • • • :.f t;Ht h I II .. .H .. !iNlil. lfvS I :;; uft .. 

~··••••A•A•A•A•A•A******••IA*A'**.A**AAAA•AAA•••••AAA*****·~······~•AAA•A•A*A*****•*••AAAAAAAA•~··•aaAA*A***A~A·-·········~*********** 

••••••••• HAl-1 Ii 

•••••• *A A A II Al 

:uot :>l'liMtNI IAtllt t'lllNlfH UI01':>0 

~~ltN~fU LOUf St.GMfNl lAULf PUlhlt.R 

)AJA :;fi.;Hr..NI IAUl..t t'lllNlfll 

>uOLf~S fUNIRUL BLOCK fiASl 

u•lolluo 

INJtRNUl:'J SIAlK LiMll 

INTt.Rt1llt'I MASI\ 1111111100 



1wsu11,, 111 ,y 111,1·•1·1' .n11.u11 llt ::iv.:. vfn 1.. llt-flAlt •lu ft• ou lltJMt 
(ll 11tWLf IT- .. 11'\Ahfl f.l•. t'lllu .... , .. ....... 

:ifAlt. 
lJA I A 

-SftiMtNIS-- -fAHllW IUtf-- -----------~AKLMAS~------------ ----------fvfwfftAG::i----------- -P~fUUU lNlfHRUPIS-- --MISC---

0 
v 

A A 
() l Hhl~ 

P!N >COS R Siii r t' J ... - --- -
I lot> 
?. A 1'> 
1 A 1t. 
4 17 
'i I Oil 
b I U I 
1 11 tu? 

10 1111 
I t I ull 
12 I u'\ t 
l 11 A l l1 I 
l'l I I 4 1 

----- s c H f 0 II 

0 

' s 
p 

PlN t.llP IN PUPlN I} 

-
I 
? 
"\ ,, 
'i 

" 1 
Io 
ll 
I? 
111 
I'> fl 

111 <! t1HHY:i 

SUN fl HO 0 
PIN PIN A 

;> 5 

11 
I\ f 
to f 
1 f 

l'i 10 f 

ll 
I? 
l 4 

s 
f 

k H ,4 
M b L A - - - -

•••••• 

L J N G N f 0 

r H 
N 0 I 
T R p 

l r 0 f f f fl 
fl n n () R R PHI I - - - - - - --- -
l ol 
l o? 
I. I / 'i 
l ();> 

I ll'l 
l 1 / 'i 
l I /'i 
t l ;> 

I t 'i 
i'I'-
?.HI 

f ;>q;> 

.. 
tJ J A M 

b l u ,. flj :i I s u 
1 u N t. s ti 11 ,., l u 
u u ... I\ H lJ •• I( t' H I 
- - - - -

J 
J 
J 
J 

J 
J 
J 
J 
J 

ti 

PttOLf :OS f.UNIRUL RLO&:li 

R "' A f I 0 N 

II J H 
s p s 
f l f f> s s 
0 R s l M p )( R A {I 

I) w w w p r p I R II - - - - -

s 
,, s 

l f T R p 
II J I A '4 I I c t1 

... R c IJ M H s J s 0 M ' 0 H s 
l R R M I I 0 N f s 0 ti M I lJ E H 5 s ti c fj 0 v I I 
,.,. M G l A 0 0 p II R G N R p R I M t'SIM II I( 1 tt y K K R t' JYPt: I H - --- - - - - ... --- - - - - - -

f\IOWM SY:H 
NOHM SYSl 
NOHM :iY!H 
NORM sv:n· 
NOHM sv:n c 

"NOkM SYSl 
NOkM SY STU 
N0t04 SYSJ 
NOkM svsr 

... i-..OttM SYSJ 
f\IOHM SYSl c 

fll NOHM UMAll~ 

f~NlJ ttALf) ****"'"' 

•••hf :;OuRU s--- Lltf / 
______ .,. _______ 

HI ~CHLA1-.fUUS ---------------OE A Th 

r H l I) 

R s PkfV hf A f l t I' SYSlfH 

' I b1t'U IMPO s v A A itPl PRuC 
1 R PIN PIN c l: u c !\MS Pt'C t'CSl Pbl<Plit SLLPIR LNK NAME ---· - ----------- ------ ------

L Sl~f NUL Cl• 10.0Ul t (I 2bbl1 PH OGEN 
L SNf f>IUL lbllb5 SYSlO 
l S1~F fllJl f::i J i7 2b4/7 IOMlS!i 
l Stif Nul l 2t>'i I l LOG 

( L SNf Uul f I)( 2.ou1 t! 2b'>t!3 MtHLOG 
L So~f tluL fl~ 3.0ul i 2b'i l'i 
l SNf tlul C 1 ll 4.oot q ?t>S47 U(OP 
L S1·1f NuL '> lt>5b I Pt AJL 
l :i••f Nul CIX b.llul b 2o'>ll OlllHH 
L SNf NUL I lobo5 LUAU 

f L Si.f tiul c:.. r '>'I 213'>0 
s L St1f NUl c::. f l '> 21'>/b 



1-h'"\011.1 111 ~1f1·1U11'1' 1>u'Al'f.Au.110 llt :1V;) .ru L lll'flidL Ou flJC llo l>l•Mt' llr•f lll'll"l• tu:tt.AH 
(L) ltUH .. f I T-fi,f!\.Ai.I\ ft... l'illlu 

OJ7Ulu: luouou U0ill41l Ou\ooo uttuhull nuouou uttuOuO OuRuOu uuuttuO 
01 Ju'>u: I uoullu UO}Uoll Ou \0;>11 unu11u11 Ou1lu0•1 11il111lull 011nu11u ununuo 
017070: tuooou uou?oll ou"\oou ulluOull llullullu uououu OUOullu ollulluO 

s:i.uut .. IJ!ll 1 111~ltR1<llt'I fllll!IRUI SI-Li() :uu:u:i.1 
011110: Aoouo~ oououo ounuou oououo ououllu 0110000 ouooou ulluOull 
01J1\11: nuooot uounuo ououou &ououn OulJ~u 0011~n OolllOJ uOul~ll 
0111~0: ouoJIO 000000 000000 0000110 ounoou 000000 onounu uoonoo 
01J1Ju:LOun1111 1nuO/h 01101\I 111111 ouoooo o1o11o lloo~lu uoo?~\ 
'ol7~1.;:<l\ouooo11 011111100 ou111ou 011.1110\ n1·b\t1 olio111l null.:'4l 00111150 
011~\o: 11111\UOu OOUllul 1'14hc?i u0u4/0 Uol'l4hu uOuhqll llUOuttQ ullu6u0 
017.:'~u: ll/lc7•1 uOlllJ'i 1111<'7•1 11111101111 l\ollih,. vnu;>1,;> l1c11t)411 ulluC11d 
OJ1l1u: 1100011 OOuOll\ Oulch~ ullchlh l4iu7~ llluOu'i OuOutlu UOIOUO 

017Jlli: 11uooou 'oounu7 nct1•1h~ p11.us1 11011111/ 
Ol7i1u: ounollu oounu1 IJ?Q?i ullunuo 111171 
017.S'>u: 1qou\J\111•ull.:''i oullllllu l'>">'lc\ 11 11 h 

017 .n": lfo) )II~-! u I U1'".>•I Ill ?·11.) 111~·11 /II llu•\u?) 
Ol7'11u: lul\117-.®filjlluOullU u\ .. \th t\ulluOtl 
017•1S11: [11uou1jJ ullJ'>ll) Ou"\".:> lo oOollob Oo\".:>10 
Ol74'iu: tuo•d)~llul)lbl o1&'~1 111111 
OtJqJ~; ouoy11u ooc?~o 000001. otlbq\ 001~10 

17/1/11 
u? S \oil 
Ollc"\'111 
11110 H 
uououo 
UllOlluO 
U2)i>.i:'\ 
0001100 

0011000 Oll~l~O 

OulluOu 0110000 
0000110 0110(100 
OtiOulq OlltJO~I) 

I '.>'lql)o ullllOoO 
111.»·1 •114?/.'l 
lttlulq ulluOI\ 
ll?Jllu u}•1?17 

Oll~lu; 

017'>\u: 
OJ7'l'iul 
Ol 7':>7o: 
Otlolu: 
Ol 7tdu; 
Ot 7o"lo: 
Ol7t.7u: 

ouoo-00 oooll".>1 1111111 111111 111.'itll 00000? 110110110 oouooo 
11111'.)t. I~ 00111100 uouOO? ouoo \') 11110000 'hi'\':11.1 011u111 h 
000000~ Ouhlu ,1?11?u1 01.?c\.: l'luO.i\ 10,101111 u1tu11111> 
001000 00<>•112 00000~ o?cll'> 10>1,H· 1111ollu7 ll•·t.11 c ollJOu'i 
OOllUll O?~~/.O loOOl~ OllOOll t11ttull oOOOll lulq\j llllUOll 
O~Ol41 000001 OO?IOO 111111 OuOuO'I uOuOli"\ OUOull ulloOUI 
OO?J4~ &411'.>5 1100011 u?J\oO 001100• 01100011 Olll'lllo 0001100 
00110111 OOOOoO 001000 llll1114 OJOOOO oOOOOll 000000 0001100 

011110: ouooou onuno11 0000011 0011000 ooouoo 000000 00110011 oouooo 
LINtS 1117/10 - O?Olo7 SAMt AS AdOvf 

11co1lu: oootioo 0110000 11000110 oooouo ooouoo onooon ou11000 01111000 

\ ~ l ~ 1· • i • v S I I l II /II Ouf uf l ~ 1 i 1 1 \ :i. ~ 

OiU.:lu~ osou~t unuo11 Outt41iu unuli.cD n1u4111 uounuo 11unu11u 01111110~ 

l'ltttc\o: ouoc?u 00001.10 oonuo1 001000 ounu•u u011lluh nuo1nu 100111 
O(Ut~u: ououllu 11nu1u11 1uo11i ullclli\ U11lluUI· uOuU~? ouu~OI oounun 
Otlltlu: nuoK~' oou?u! nuouao ullullul ttn1ollJ ullull/7 duOuuo ouuluO 
II.~ 0 ) I ,j : II u II TI .:' 0 II u 0 ,, h 0 ti fl I nu I II •I I I \ ti u) 11 '' '' 0 n 0 ti u I II u •I II ., I 11110"" I 
0.clli\u: ilhl'lllOI IJllUll',7 flullt:lll ,,1l,1iluU llunulll u1110ull ilulll'l•I uOullUI> 
0.:11~"·•= lltlluOu 110ui:>\ llutluOu 011.,11.,n 1.,011 > l1llJll11ll 11uou•H uOu011l1 
ncttllu: ounuOt onoout ououo1 oouuun nuounu ullqUul uu711ttu uou"'" 

11.·0 .. 111: lluh 010I ull/llull llvll•'''':> u•1ul•,-•1 lll>iluO., 1uu1111 Oo•~ .. \.S utl•10ol 
II c" '' \ .. : I u II II •I u 'II II 0 II 0 II I)'"' I I 1 I i .. ( o., •• "fl" u .1,, fl''" 11 U IH!ll! .. " / ll.141 
OL"0'-1~i.,: 0JOu',.........._i\o 1tJ1 Ou 7u!\u U3~u?t, t i\u•au;i., 01\uo,. \ t .••• , l ·• 11h~t04j a 

u1111 4 o: ulluOoll oonuoo ooubull ouoouo 0001100 0~11000 000000 111111 
1111000; 0110000 ooouDo oouooo 000000 uooooo oooouo oooouo l11111 
011100: oooouo OulluOo uooooo 1100000 oooouo 000000 000000 111171 

Ol/ltd: 0000011 ouoooo 0000011 000000 000000 ooouou 0110000 00001~ 
011140: OOuJll7 11001154 000000 dUOJbo 000112 OOOllU 00ui75 Ou015b 
olllbO: 000000 ooooou oooouo 0001100 oooouo ouoooo 000002 000000 
OllluOa 0017~• OuOUOO OOllhbl 000001 U4bbb7 000000 u015t7 lu0u7~ 
011210: 011150 OoOdOU Ol)1JO lotOl) oOoOul Ooooll Jl~SI• 000000 
ul/240: uoull'lli Oll51o 011001s 110011po uooouo uuooto 111111 00101~ 
Ot12bO: 01100011 OulllS/ uooooo 055uJJ 000000 O~Stl~ uooSlb 10041) 
ol)\oO: unooo• toouoo 0000~0 02l1bU 0211100 0021.so 000004 002250 

01711.11; 00ullllll llUOOlll 
Ul}\qO; O?JOcO llullu?u 
otJ\uO; oooouo 0~1000 
111,•011: oouooo 155405 
1..i 10;..ll; uo11ouo ,.-.,~<LIL..,.o. 

Id I 4•111; I 000] 11 ~---,,.-...~ 
I• I /llu•I; ullullull 
td J5o•); ooull t 4> 

ot/510: o05'iao·ououou 
ot75qO; UOOOull OUOUlb 
ot75bo: ooo~oo 0111000 
011•00: o?l4t? loloJi 
ollb20: 000000 ouoooo 
01/1>46; oooouo 01100110 
ollbt.11: 0001104 ouooo1 
Ol77oll: 0000110 000000 

11..>tocl 
0 \tl~U J 
0110000 
oouooo 
000001> 
17 /i'lll 
u.?<1?011 
01111111 

IHli'>lll 
ouuOub 
UOul&l 
oouou'> 
000)01 
02 J loo 
u2&?JO 
0000011 

1411'1\i u11uo10 ooouo1 011c2011 0000?0 
ouooou 0110000 0~1020 000000 llulj\2 
IS'i40~ 0040011 000000 1'>".:>lilS 011011>1 
IS542J 040lol OuOoou ulObS4 01202/ 
oqn&bl uoooao Ol2Jlu 01•112 101074 
000000 uOJ510 OulluOu u11oou1 02lu2l 
oullullu 00000? Ollb4J 000000 OclJbo 
l4tl•dJ ~ OOOOIH 000?01 000001 

1117041 0001110 111111 uOoO".:>) OU0/4.:' 
uu2co~ l.'llJlot~ oOJSaO ouou1u 
oouo•h 11?.:iltl auO:un~ ouooou 
1101110 011000 ououol uooOol 000001 
000000 oaond tooooo tHt.'21 0202110 
0000110 oOllSO Oll40U 111111 000001 
1uoo1J 0001112 aooo15 000012 ooout2 
000000 000000 ooooou 000000 000000 

011120: 00011011 1100000 0110000 ooouoo ooonoo 000000 000000 000000 

020200: uooooo ooooou ollolluO 0000110 000000 000000 000000 000000 

u?u?tn: 011101111 nuOu?J 0001100 QoO&Ou 100111 ll11loOS 000001 01100110 
020?1111; uocoJ\ 11unu111 0000~;> 000~01 oooouo out.ollt 11111000 ooous1 
o?olu01 uouool uoluou uOull1t4 llollullo uOoluO 1001as ud~OJJ OuO~OI 
ululuO; tOult\ 11112011~ uOullul OuOul\11 ollu?/.11 OoOoOo ollbOlll Ou1110o 
11,>u\~ll; 001111110 llohJOl uo/non ouo1;>s uooOob 1100100 100111 Oololio 
ll?u i110: uou I uO I uO 11 5 uO~O•th OuOull l 110uO ~ 1 iluOut> l uOUOOll uuoOU I 
11?11\oll: ottulluO llullollo lllloOUI du~uO• uoolt1 Oullu2o oOulloO 1001115 
u.?0'1110: ouun~q OuOullu 1ou11~ 11000110 0000111 0000110 0011000 ooooou 

u?u11cR: 111110 lluoullu uoullu4 •)U1>•101 01111.1111 uu0) H uouu~ll iluouou 
ulol1<1ll: uou I ot• •luOui'q unuu., \ I Ill! 11 •I oouuo I OuOullu i.11110u11 0111101) ~ 
"211 11• ·' •.-;;.'c\!."Jllull I I} I I •I uuu 11,, ·~ tlu Ou Ou Jtill•A.o I Ou 1 i.Oo uOoi' /I) OuUu/'I 



Hf'\ooo I IJ ,.,,MOK'( OuMt'f. nu. vll llt ;:,Y:> ~ft< L llt'OA IL Clll f I ( llu 01.>MI-' I I f'•f l/l'l/ttl, tu:cbAM l'AGt. 2 
( (.) HLWLflT•PAfkAt<O ru. ''114 u ... ,. .. f;:, I lAttLf A *A* .. A 

c 
H H s H 

St.GMfl~I ttHEttft~Ct. St.l;Mttd All:>Ot.. II If HAN!(/ 01St. 0 M 0 y f 
NIJMl>f k St.f.l"lfNl NA"'l ""Ullt. Htl IHAft. l.t"lt.lH ADt>Rt. SS /LOt.V AOOHl S:i c I 0 s s ------- ---·-------- --------- ------- -------- -------

l 1NJN PHh ON OH V:. 111 ., lllllbU I.I s c 
l f JU.SWS I ( ll J Pk Iii llf f Otf 10/b'i l lt>IUl ' s 
l f AU:SYS'i (I) Ptdll OH OH '\5'>o ., l':>'ill2l l s 
q f 1U:SYS5 (?.) P1Hv ON OH 'lc?'I 1 lllb2i I s 
5 f H tS1Sb ("\) Pk IV flt f Otf c; 14'1 1 lcbUl II s 
b fHt!hSuA (II) PtUV Off llt. l?lbll t 11121121 l s 
1 fll.E!HS/ (" J Pk IV Ot-1 flf f hc?o 1 Clb\1121 l s 

111 CI ALTOPt. (b) PH Ill OH fltf lflll'I ·1 10c7J s 
ll C ICOl~SY!i (7) Ptt Iv Off llff 'lc?u 1 ilfill] s 
12 ClfHR (l Cl) PHlv ht f (ltf ?'lflll 1 1011111 s 
11 CJfJlt6 (ll) PIHll Off Otf 1111'1 ., lO'i?U s 
I 'I CJFJltM fl?) Pt< 111 Off Off Hll'i 1 l0'1b5 s 
I':> CIJNll (I Jl PIH 11 ON Off Ull'I ., Oc?<;U1 s 
lo CJLISIF (l'I) Plilll ON OH b40'1 1 I 11421 II s 
17 CIMlSC (I':>} Pk Ill llff Off 11':>04 1 30o2b s 
?II ClOWf.MAN (I 0 l Ptc I 11 Otf Off bllU ., .Sllb':>'I s 
2l ClPRff'RuN (17 j Ptc 111 Off ntf '>~7u 1 jO/ll s 
?l Cl SI.IRS ( ;>u l PHlv Off Otf 1/?q l .S014a s 
21 c IS tSMGH t21) PH Ill Off Otf Hlll 1 .i07H s 
?.11 C IUSFWll I ll t?.d P1t111 Off llff 'I 'i 4 'I l ll04U s 
2') CXSIORF:>T (ll) PHlll Off lltf c;nu 1 11 Ub':> s 
?.o RfSIOHf fell) PH I 11 Off OH 'i':> 1 q 1 .SI l/.U s 
n SlOtlf (l<\ I Pk Ill flt:f OH 111.?IO 1 ll 1'5':> s 
lo Pl PC (2ol PH l 11 Of,f OH 7'144 ·1 OS1Ul s 
ll ALLuCA Tl (? /) PHlll Off OH 1>1111 I .s I lb j s 
12 ALlUCUT 11 00) Ptt Iv Off Otf 7ct.u 1 Ol'ib?.i I s 
H HAR ORES Ot) Pk Ill 01• Off ll20'1 1 Oi&Oobll u s c 
14 AliOHTUUMP 'i?) PtO\I Otf Otf l>Sl'l 1 11504 s 
\':> MfS::illif OH PIHi/ OH Off 4li'4 ·1 llSlli s 
1b PHOCSEG '.ill) PHlll Off Off 'iHO ., l')OU2l I) s 
11 NHJO 05) P«lv Off Otf 25411 ' ilb2l s 
110 PCRfllf Old PHlll Otf OH 1on11 1 llC>lo s 
111 MOPGllf t Hl PHlll Off Off 11400 ., ll/04 s 
4l RIPC (110) PUlll Otf lltf H14 I ii 114 s 
41 I Pf t II I ) PkfV otf Otf 1111 .. { i 11'54 s 
'14 Cl1Ht<tR ( 'i?, Ptt I 11 Ill' f Otf I I b •1 1 I ll<;o?. .s u s 
'I') llllLllVI Ill j) Pu I II llt f flt f 11')4'1 1 0 l Olt2i I s 
110 Ill ILi i Ye lil'I) Pttll/ Otf llt f hC>'> II ., .i?.llb'I s 

'" l.UAUftH ' 'I<;) Ptt Iv llt f Nf nli"\O j i?l?c s 
'\u fl 1 N:> (4ol Ptt Iv Otf •It f \o4'1 ., .S?.l'•b s 
'i I .IURIAUlt ('I/) Pt< I 11 Otf lltf ') 11 •1 ., ll'l 17 s 
'>t ouw1; f':> I) > l>Kh OH ilH cO':>•l'I 'f uno s 
') ~ NUR:.Fk'I' l ~I J ro,, 11/ Otf llt f 7 .SI u 1 .S?.Hn s 
') .. Sf'Oul lNL ('\lj) Pt<lv llN Otf l 'rn4 u ' ll7'1?i s 
'>') St'Oul L(IM'l I l 'l':>) Prlfv flj-f flt f h /II 'I -~ .S.?'Jh':> s 
'lo 51-'0ul t:PMSc l "o • Pn 111 'It F •'t f l?tlu ' 3/C>;.>':> :i 
c, I P11fuM:lf u (" /) P,, I~ 'It f flt f ~ 11 'I 1211111 s 
bU · Pv'lrSu l ho) ''"I v 'It f l•t f <;oou t .S?.Jl I s 



IW\1100 111 ~•f l-IOtt y l'u"•rf .nu.1111 tit ::.Y:> v f I< L llt'O>il&; 11 o f P Ou fllJMt• I 1 ... f l/l<l/111, IU:tt>AM PALt. l 
fl) tlL Hf I T-l'Afl\Atdl ru. I •11iU 

aA•AA~ f;:.t 1 AtlLf llA~AA• 

( 

H M s H 

SL f.Mf.1~ l ttfth·h~fl ::;._1;,.,f r.I All~Ol.111 f 1\ANI\ I 111 Sl ll .... 0 v f 
NuMuftt StGtlf NJ NAHL ~·uot I\ l I j It itf t t t NL 111 Allt..Rt:l:i /LOt.11 Alll>Rt. S!:i ( I () s s 
------- ------------ --------- ------- -------- -------

b I PVS'tSM lt.H Ptcl V 111· f lltf 7.t'OtJ l j/./11!> s 
bt! Ill.If (b?) ll:lf I< llff llt f 1oll't .! .iluO!> s 
td ll!:ifH ltd) ll:if If OH llt f Hlu 1 l bftlt2 j 0 s 
b'I lltU'll:ifH tblj) ll:if H Cltf tit f ?lllO Hoi.1 
t>';, OPIUW ( o'\ .I Pti 111 llt f lltf I 'IU?U ., HIOj s 
bo Ol'Mt. fl '111>.I Pit I 11 Cit f llt f ll!>llU ·1 HI 11J s 
bl 01' 11 l tb/) l't< 1 w Off llf f 11 inU ·1 H<!~l s 
1 tJ IAtt:>fl> 170) l'H 111 Otf Otf I \t'\4 ·1 iH24 s 
11 Sul :>C fl I) Pl< IV llt f flt f llln4 I Hll04 s 
1 t! lUG:lft>O ",, t>H ill llH lltf llil .. '/ Bill>!> s 
H I. OG::.f I> I f /II) l'H Ill Otf lit f I \!>llU I il~llt s 
7 lj l<i:RNfLf f I'>) PHIV llN Otf t ·s"11" I 0t>'!ll71J II s ( 

7"1 l<t:RlltfLO ' '") P1tlv Off otf llltb'I ? ouou?l I s 
1b HlSlSl:Gl (7]) P1f IV ON OH I ll?it l lu1J !it II 5 ( 

11 fltf.S1Sl.A (I 01) PU 111 OH Htf lllHq 1 ' i'11157 s 
l llU f II t.SYSc 1111?.) PH 111 OH Otf 7J7q I I 141'17 5 
1 ll I f II t.!HSl lloH PHIV Off flt f llli'i'I ., 

l lll.! 14 5 
Ille OL6UGUTL llllll) Ptl "1 OH l\t f lj ibll 1 l ill.!bll s 
lOi Sf GUT IL llll!>) Pulv OH flt f 11'1?'1 ·1 l j'tiOJ 5 
I Oq l<SAMlll ( 101-..1 PHI V Otf lit f hii'<l 1 l l 1HB s 
I 0"1 1<5AMll.? tl07J Piif!t Otf (Jff 1111t>'i 1 • ill.HU 5 
I Ile. l<SAMlll ( I I II) P1' Ill OH lltf 11?'1 1 l jqql] 5 
I 0 I l<SAMOll ti 111 Pl< f II OH Otf 7u0q ., 

l 14'311 l s 
I Io KSAMll~ ( I l? I PUlll Otf OH \u7u l I ill~H s 
I I I f lllMWAllt.SIMI '.,,n Pt< I w OH tit f 'i II fJ I) 1 I .inn s 
I It f lllMWAlltSI~'.! l '\.H Pt< Iv OH Ot f t.Ho ·1 ' i?.ll l1 s 
IU l<!:i.AMllb l I I "S) ll:if H Off flf f l'llU ' 1 j4';)'>t> s 
11•1 KS4M07 lll'I) II Sf I( OH lit f '>llll'i I I ill!> Jq s 
I I '::> CUMSY:>I f 11 a) Ptlf V Otf ilt f 10~ Ill l illt>'tb s 
I Io c1msv:n ll?Ol P1< IV OH Ot f Jdll l ill lbtl 5 
111 (UMSYS'l (li'll Ptth OH Otf Jo\ll l l'itJ?.t s 
120 (IJM:l y :>'i 'in> PIH11 Otf Otf 7')1\q I i'illb4 s 
I ?. I CSUI IL H (It! 1) l'u 111 OH llH 1?.u 1U l i'il?u s 
I ?. ..! CUH:>YS? '111> Pi• Iv Otf OH 10t1it I _sq 11 j s 
&21 liSf.LOI ll.!llj Pl< 111 Otf flt f 'iilll l lS<!llj s 
1211 6!iC SLCPtJ (l.!'i) ll:if II Off Off liS'I l .i'i2lO s 
I 2 5 llVll:lSLC t I ?o) PH 111 llf f llff aosou l i'>2qo 5 
I ?o O\/RttS l (127) I'll I 11 OH OH 21'5'1 l .i5.illo s 
I?/ OSStfH ll'll) Ptl IV OH Off it~ 7q l lb222 s 
130 llS!ltll2 (I~?) P1j I 11 Otf lltf 112\4 I lb2'>1 s 
I 31 osst.G11 ( I 5•1) Pu I II Otf Off 1Ut>U l jb.i'>'l s 
I"!.! OSMIS( ( I !:Ab .I f>H 111 fltf Off bUOq l !bll11 s 
IB OSIUM. l I'll) f>U 111 OH Otf lolll I ib'll4 s 
11 •i OSSLG.S (I'll) ,. ti I 11 Off {ltf 'i'lllu I .ibl2l s 
11'> ll:i5LG5 tl5'5) f>ttlV Ot f ntf li>'.>lU l jt.q17 s 
I ~o ( L ( 11' 0 I UOll) li:lf" llt f llt f ,,5 7 q I •10.!22 
ll 7 CllU'Ul 'cllo) ll:ift< OH htf ltt.U l qlUll/ 
111 u (l...1!1'011 (,!0/) ll:>fH ht f Oj-f 1>5lu q()_iq] 



ttf'"\OOu ii l MfMOl<V Ou-tt•f .110 .1111 lit ;;,Y;, vt" L llt-0" f L 0 (I I i ~ t•u fllJMI' lh1l: ll l'Utq, lu;.2hA"4 PAGI:. " (C) Ht~LflT-PAf~AHO f~. l'IAll 

" ....... r :i I fAHLt •••••• 
c 

" H :i H 
51:.GMF!'H kft f kh~Ct. St. GM "J AR:illLH If llAN~/ OHil u 11 () y f 
NlJMbf rt St.GNfNT NA1'1L MIJl\t 

'" 1 
1 ll A Ct LtNt.111 AOOl't S:i /LOI: V Alluill S:i c I 0 s s --·---- ------------ --------- ------- -------- -------

I q I fl.. 1u•o'l (tllil ll:if k flt f Ot-f Sll'i'l qOqOq 
l'lt O:iR I fl. All :> lloO) Pith OH flH 7100 .ib':>'lo s 
l'l ~ lolt<JEM!SCI I l h I l Ptt 111 Off OH l 0 /10 ibol.2 s 
t4q MH.llM l SC.;> I lhd U:if t< OH Otf b II q ihobl s 
I ii':> l-lli.Jt.SLft' t loH ll:>f It OH OH ':>7'! ib / 1 ':> s 
l'lo I\ :if tilC pl ll oil) ll::if It OH llt f '.H41 jbfn s 
1'11 loll'MUNl.MI) t I o'l l Pit Ill Off nt f H711 .fon1 s 
I 'i" 11-tiGf u I Ullll PHIV Off Ol·f bj&;q qO':>lt.i .... lMAt>foi.' I 2 I':> l PHIV OH lltf ht:ll'I <16000 
I 'i .! IUMUNlflJRP70 f.2H l Pt< I~ Otf Otf 71l4 Ill <j 0.2 s 
l °'} JrtAt:fO' '"'.2) ll:it H Otf OH t.j\o •I I 'I'll 
l 'i 'I fltALEI' f.i'Hl ll!>f I( OH Otf hllll'I tth 1o 
l '>':> JuMul:JCI PUIV or. OH ?120 1 llbO'lO u s c 
l 'io fl.Ht.PLO Pit Iv ON OH "iu7q 1.20170 0 s c 
I 'i 7 IUT APlO PtdV Off OH 10211 1 'l2/0'l s 
l i> II IOTtRMO Pt< IV OH Off hUi>ll 1 'l2/llj s 
lb I llllf'RJO PH 111 Ot~ OtF ?no l l l'l'itt2j 

. II s 



CHECK· FOR UNDERSTANDING ------------
1. Why is the Segment Transfer Table (ST!') area of mIN different than 

indicated by the PMAP for !NIN? 

ANS: 

2. What is the ICS and what is it used for? 

ANS: 

3. How can you tell if you are on the ICS? 

ANS: 

4. What CPU instruction is used to leave the ICS? 

ANS: 

5. On what stack(s) might an internal interrupt b3 serviced? 

ANS : 1 CS ( l-'€c:v <;;i"ti 

6. On what stack (s) m~ght an external interrupt be serviced? 

ANS: 

7. Where is the "pararreter" placed for the following situations? 

A. Interrupt/Trap handled on the ICS? 

ANS: 

B. Interrupt/Trap handled on the user's stack? 

ANS: 

8. On an external interrupt, what does the value of the PA..'RM represent? 

ANS: 

9. Can you have an interrupt on top of another interrupt? If so, what 
kinds? 

ANS: 



10. If Qit2·11 =I what does this indicate? 

ANS: u•sp;tc#1ev v.'.Ps. ~ 5 ct(scJ;\--eJ, , 

11. If QI (0:1):1, Q:QI and the next CPU instruction to be executed 
is IXIT, what code segment will begin execution (i.e., Interrupt 
handler, interrupted user process, next CPU instruction after 
IXIT, ect.)? Note QI-18j0. 

ANS: R-e;\-wc (\ f-z; ~· r~ . 
. . 
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SYST£'M 
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MOl'JtT01<. 

DR..tvE:"R.. 



SE 335 !/O SECTION 

OBJECTIVES: 

-LEARN THE BASIC 3 ELEMENTS OF THE I/O SYSTEM AND BE 
ABLE TO EXPLAIN HOw EACH PART WORKS TOGETHER TO 
HANDLE AN I/O REQUEST. 

- BE ABI.E TO DESCRIBE THE FLOW OF THE I'/O SYSTEM 
THROUGH THE MPE PROCEDURES, FOR A TERMINAL REQUEST 
AND A S!O DEVICE REQUEST. 

- DETERMINE THE CAUSE OF A SIMPLE I/O PROBLEM SY 
ANALYZING THE DUMP. 
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IIO 

TERMINOLOGY: 

IQQ - l/Q QUEUE ENTRY. THIS TABLE ENTRY REPRESENTS A SINGLE 
NON~DISC I/O REQUEST. 

DISC REQUEST 
QUEUE ENTRY - THIS TABLE ENTRY REPRESENTS A SINGLE DISC I/O 

REQUEST. 

ATTACHIO - THE PROCEDURE WHICH CREATES AND LINKS AN IOQ or DR~ 
ENTRY FOR A FILE SYSTEM I/Q REQUEST, 

DRIVER - A PROGRAM WHICH DOES THE LOGICAL I/O. 

DRIVER INITIATOR - SECTION OF THE DRIVER WHICH STARTS THE 
PHYSICAL l/0, 

DRIVER COMPLETOR - SECTION OF THE DRIVER WHICH IS ACTIVATED 
BY THE INTERRUPT AT THE END OF THE PHYSICAL 
I/O. 

INTERRUPT PR0.CEDURE - I/O COMP LET I ON l NTERRUPT ''. i-: . i I~;-

.A!.ilAl<EIQ - THE PROCEDURE THAT DETERMINES WHICH r-'ONITOR TO CALL FOR THE 
PARTICULAR DEVICE AND TI-!EN CALLS TI-IE CORRECT r-'ONITOR PROCEDURE. 

IIO MJNITOR - A PROGRAM THAT SELECTS \'a-IICH ICO OR DRO WILL EXECUTE (ANALOGOUS 
TO DISPATCHER SELECTING WHICH PROCESS WILL EXECUTE), 

~~ ··=-.. --

IO 2 
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HE:WLE:TTS PACKA~!J 

CEVI CE REh:.P.ENCE TABLE CDRD 

• LOCATED IN FIXED LCW MEMORY STARTING AT ADDRESS %14. 

•· E.~CH ENTRY AT LOCAT!CN 4*DR11-IUM. 

-
• CNe EACH 4 wcruJ· ENTRY IS INITIATED FOR EACH ORT NU"1..BE.~ LISTED IN 

11-iE I/O CcNFIGURATtON TABLE. 

+ THE SIZE OF THE TABLE rs CONFIGURED 3Y i"HE QUESTION "HIGi!.!EST DRT#'' 
IN SYSDllf' At-ID· INITIAL 

* IF ALL OF THE AREA T'rlAT CCULD SE USED FCR THE DRT (up TO .ADDRESS r777) 
IS NOT USED THEN ~AT AREA IS USE!) FCR CTriER SYSTE-1 TA.SL.ES, 

• WORD 0 - SlOP 

* Wa:m l - PIJ.Ba FOR THE INTE.~qupr n .. >:.;;:.. FOR THIS DEVICE. INITIALLY 

SET SY INITIAL 

*'WORD 2 -· ILTP - THE ABSOLUTE ADDRESS OF WHE.~E THE ILT FOR THIS CONT-
ROLI..ER RESIDES. THE VALUE FRC1w1 THIS LOCAT!ON IS PUT 

IN DB BY THE MI~OCODE i"JM-IDL.ING AN EXTERNAL INTE.~RU?T I 

* WORD 3 - L'Nusa:l BY M=t. Usen sv INITIAL • . C0:8)= NLMBER INTE.~RuPT 
l-IANDWS rrns DEVICE; I (8:8)= NLMBS UNITS .THIS CONTROLLER. 



-------------------··-·..,··---~!':";)•CK•="'----"""""" !"'=.:.• .,..:,., • :ii .. "'\ . .,, .. .,, 

INTEPRUPT UNY.AGE TABLE 

+ THERE IS CNE llT FOR EACH CONTROLLER CONFIGURED IN TH:: SYSTEM. 

+ CcN'TAINSA UNIT Ex"!'RACT INSTRUCTION TO BE USED TO EXTRACT THE 

UNIT Nl.t'rdER FRCl-1 THE STATUS RETURNED BY THE ~OLLER AS THE 

RESULT OF A TIO INSTRUCTION, THE CONTENTS OF THIS MEMORY LOC­

ATION Is PLACED CN TOS ~AND EXECUTED I 

· * Ca-rrAINS ONE DIT POINTER FOR EACl.! UNIT CONFIGURED IN "rriE SYSTEM, 

* CCNTAINS AN SIO AAEA WHERE rr1E ORDER PAIRS RESIDE 1t'IHILE rriEY ARE 

ACTUAU.Y BEING EXEOJTED BY THE CHANNEL. 

* POINTED TO BY ~RD 2 OF THE ORT ENTRY FOR Trl.A.T CON~OLLER AND 

WORD 5 OF THE DIT ENTRY FOR EACH UN IT ON THAT CONTROLLER I 



··-···· __ l;;J ~•f"'V' ~"' ----­
-------------------- .~:.»;,...;. •. ~. ·"··'"'·"-

( CEVICE INFOR".~TICN TFBI ~ rnm 

• ONE ENTRY FCR EACH UNIT CCNFIGURED IN THE SYST&-1. 

• ~AT .A/'ID LENGTH IS DEVICE DE?EN!JU(i AF 1:.~ WORD %.- "!-

• GENERAL!..Y DESIGNED TO CONTAIN INFOPJ"l.ATICN T'r\AT rs UNIGUE TO TI-'AT 

TYPE OF UNIT (ESPECIALLY FCR MULT!UNIT CCN"i"KOLLERS) #ID INFCPJ-IAT!ON 
REGUA~ING THE C!.JRRENT STATE OF r~AT UNIT. 

• WITAINS A POINTER ('n08D 2) TO THE STKrNG a= ICQ's LINKED TO Tl..IAT UNIT. 

+ DIT ENTRIES T.'"i5"1Saves AAE LINKED TO FCM"I REC~UEST QUEUES FCR I/O 
RESCURCES (WORD 1) . 

• POINTED TO BY 'NORD Qt:~UNIT Nl.J'1ES) IN THE ILT J 'r'ICRO l OF THE LPDi 
ENTRY #ID ICQC2) I (8:8) OF ANY ICQ ENTRY LINKED TO Tl..IAT Dii (TJ-.ROUGH 
THE LPDT). 



- I IB . H.::.t'\LETT~ PACK ..... RD ----

l_CG!CA!_ TO PHYSICAL I:EVICE TABLE <Lf'DT) 

* THE TABLE IS POINTED TO BY DST %15 AND. EACH ENTRY IS POINTED TO 

BY THE LCGICAL DEVICE NLMBER FRCM THE I/Q CONFIGURATION TABLE • 

• EACH ENTRY IS ma wams LONG • 

• THE ADDRESS OF THE Nlli ENTRY IS TABLE ADDRESS + ( 2 • N ) I 

* THERE ARE iWO n'PES OF ENTRIES: 

- REAL OOIES <BIT 0 oF WORD 0 = Q) - THIS Ei"fiRY rs ONE THAT REFLECTS 
INFOPJ-1ATICN ASO.JT A DEVICE THAT IS LISTED IN THE I/Q CONF!GtJAATION 

TABLE. 

- VIRTUAL fafrRIES <BIT 0 OF WCRD Q = 1) - THIS ENTRY IS ONE THAT EXISTS 

TO KEE? THE AN.NE LISTED FOP!-1ULA. VALID WlTi-OUT HAVING TO P~CE THE 

REG:.U IREMENT ON THE USE..~ TI-lAT THERE CANNOT BE P-NY UNUSED LDEV N!.J.4,BERS I 

THESE ENTRIES .ARE USED BY SFQ)l£R TO HOLD DISC.ADDRESSES OF ACTIVE 
INPUT STRE.AMED JOBS, 

*EACH REAL ENTRY CONTAINS A POINTER TO THE D!T FCR THIS UNIT AND 
SYSTEM USAGE INFOPJ-1ATION FRCM THE I/Q CONFIGURATION TABLE SUCH AS 
J, A, I, AND D P.AR.Al"IETE.~S. 

* !T IS NPMED THE lPDT BECAUSE IT KAPS A LCGICAL DEVICE INTO A 
PHYSICAL DEVICE ~OLK3H rrie DIT FOR THE; DEVICE. 



-------------------- H£WL£TT 9 PACKARD 

DRIVER LINKAGE TABLE CDLD 

• POINTED TO SY DST %17. 

• ~ ENTRY IS POINTED TO BY DlT(4) FCR Tf-IAT UNIT, 

* ~ ENTRY CCNTA!NS: 

- i'bNITOR PlPSEL 
... !:RIVER !NtT!ATCR PLABEL 
- CR IVER CcMPl.EiCR PL~ 
- INT~~up-, 1·,; , . . . " c1 "?'=a W'1"\ I .... -·~ ~,.,..•.,..-..._ l '-'~ 

- DIT Srzc 
- DEVICE n'PE FRCM I/0 CONFIGUP-ATION T.Aal.E 

* CNE ENTRY PE.q !JRIVER CONFIGURED tN TiiE SYSTC-\, 

* !F MORE TH.c.N CNE UNIT USES THE S-*'E DRIVER rrlE OIT FOR E.~Oi UNIT 
USING 11-IAT CNE DRIVER WIU.. POINT TO THE 5#1E DLT ENTRY, 

* IF OIFFE?.°ENT UNITS CN THE S-'*1E CCNTROU...S USE DIFFERENT DRIVERS 
TiiE RES?ECTIVE DIT' s WILL POINT TO DIFFERENT DLT ENTRIES TO USE 
rnE CCRRECT r'oo I TOR J DR IVER AND INTERRUPT ~#ml..ER. 



I/O RE~UEST QUEUE <IOQ) 

* THE TABLE IS POINTED TO BY DST %13 AND THE ENTRY TO ONE 
QUEUE LIST IS POINTED TO BY WORD 2 OF A D!T ENTRY, 

* ALL ENTRIES ARE·%13 WORDS LONG, 

* THERE IS ONE !QQ TABLE IN THE SYSTEM. ONE ENTRY IS DYNAMICALLY 
ALLOCATED FOR EACH NON-DISC I/Q REQUEST POSTED FOR THE FILE 
SYSTEM. THAT ENTRY IS THEN LINKED TO ALL OTHER REQUESTS FOR 
THAT UNIT. THE START OF A REQUEST L!ST, I.E., THE HIGHEST 
PRIORITY REQUEST, IS LINKED TO BY WORD 2 OF THE D!T OF THE 
UNIT THE REQUEST WAS POSTED FOR, ALL OTHER REQUESTS FOR 
THAT UNIT ARE THEN LINKED BY PRIORITY BY WORD 1 OF THE 
HIGHER PRIORITY !OQ ENTRY, THE END OF THE LIST IS FOUND 
BY HAVING A ZERO IN WORD 1 OF THE LOWEST PRIORITY IQQ ENTRY, 

* EACH JQQ ENTRY CONTAINS ALL OF THE PARAMETERS NEEDED TO 
PERFORM THE l/Q FOR THAT REQUEST AND INFORMATION DEFINING 
THE CURRENT STATE OF THAT REQUEST. 

IO 6 
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DISC REQUEST QUEUE 

• TIE· TAB.£ IS POINTED TO BY DST X7L THE aRmfT 

REllBT IS POINTED TO BY WORD 2 OF THE DlT Nil 

nE 1£AD· Nil TAIL CF nE CIEE ME POINTEJ TO 

BY ._, 18 AND 11. OF l1£ DIT .. . 

CIEJIE. 

• PRIGRITY CF' DISC REGDTS NE SET TO nE 

PRIORITY CF TI£ RSiUESTDG PR£JaSS. 

• PRIQRITY r6 SACCRl1llJ WRITE RSI ESTS lt1E. SET 

VERY UlV CZ!e> llrrIL 11£ MS.A IN MEMQRY IS 

nE PRIORITY SEm ES 'nE PRIORITY OF TJ£ 
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t: 111.f,_, 

ATTACH IO 

iri-s•.-t ,.,~.,,1t 

,·.,,. h cQ vtv( 

QUEUE C>I5(~cq 

;11u .. t l''b"' 1/-

,·"'"" ~ .. cvl 

l/O 

I./ 0 
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SIART OF L.OGrC.AL r/o 

ATTAC..H 10 

1 
Aw~+<..e10 

1 
1--1 r:> N I T' 0 K.. 

T 
DR'"' er<. 
JN I ii AIOI<. 



ATT-Aut/0~ PR1tn~P-'i FUAJGT!O/J l.S TO 
L-1 Nk AN lO(t OR.. DR-q TO Tff€ D1T 
FDR. € AC-H I/O REQ. Uc6T 

~ 

- It= T1t6 eoQ UC:ST IS Tff6 F1!26T E:lEffJE/.JT 
TD 6E U'IJ/t!.c[) lo Ttt6 DtT lt7TJrCrl10 WILL 

CAU,, A-W~KE lO wtto WILL Fl JJ.D TH~ 
Co££6GT r<l01'1 !TOR.· 

L p DT I----"" D I -r ~roG oe. 
De.G 
t 

-:rt= THE" fG6G. U6E>T l~ A- PR.5emPTJt/5 IOQ 
oe Pr J-Hbtt5R.. Pe101G1TY c{)l2..G( LT JS LJJJ.K..€.D 
Al 11t8" B6blJ.-J~Jllb Of= -nte CQlJC-U6. ATTACH/O 
tPr~S AWAKG l 0 U>J+O r:;1J.J.DS TffS /YlD'IJ tT0/2_ 

TOQ IOQ 
i---_.,. oe.. . ,___---. oe. 

D£.Q* DR.Q. 

OJT 
LPDT' 

-r1== O&J 6' OF rtt€ 1\-&JU/5 C.O~DlTl06.J.S l~ 
N OI M e:-r, AtTTPrCff I 0 u J.JK. s nre IOQ ce. DR-Q 
AT Ttt€ fi'"N.l:J OP 77te US/ ltJJD C-A-u;:; WA-IT 

DIT 
L.PD-r ID:we~. I ffoQ J 

"< . "[QRq* 
* NfUJ ReQ0£Sl 
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------------------ H' -:oi•'r =--"!" ~c ", r., . :: ,...., - - ,, __ J. ti:::, .. "'1-/\ • .,, •• _ 

~TT A c H I ci) (fa< 3~0Cl<Ell REQUESTS) 

:i: 
~I lCQ OR ORQ ELiMENT ! . 

. Se:r PAAA1fERS IN 100 OR JRQ 

Q.Jeue ICQ OR ORQ ELEMt:NT . l . 
FIRST OR p~~PTIVE RE~U~ST? 

NO YES CAw_ Muo"!-011;. (AW.~IQ) 

-----REaJEJ CcMl>t.:"iED? 
YES l NO 

WAIT 
. L NO 

REGUEST CcMPL.ETED?--
YES 

RErl.JRN RESULT 

l 
RE'ruRN ICQ OR ORQ 

§ 



+ DET~e..rn11'.lES we cogee-c..,T mo~rroe 
Foe. TH£ Dev lc..6 

* e cT TH£ MO~ tTDe.. PLftBcL 

:r:oQ 
DIT 

a...TP 



,,----------------------------------- HZWW."TT/,f PACXARD 

MON I TOR 

I. re L E'C. I I AJGt TJ-f €:. NE x. T I Q Q 01!. DR..Q .. . 

I 0 Q.? ~ ,, 

I OQ 

. 

D IT 

2. FIN PING; IHF! COR.J<..S: c. T D t<.. IV€!<. IN Ji I A 101<.. 

PrND PC. A L ING rr. 

t"jN"iTiA"t'Q:.t" 
1---P .. I.:~ G.°'1,· .. 

-. . 

D L.. r 



_,,,,,---------------- HEWLETT s PACKARD ---

DR\VER INITIATOR. 

FOR.. I IV I T I A L. / 2. I N Gt At.JD S TA R:r I/\)~ I H !!! 

PH Y.!/CA L 

FOR. S/rII. 11-/1.! IN VO'- ve s 

STARTIO wH1C..H .Doe.s A,.J SIO 

C:..?t.A 1tJ.Slr<..1.A C.. r I ON. 



----------------- Jot!Wt.rr"!'s.~ACXAJf:; ---..._ 

DR.lV~P- )NJTIAi"OR. 

F'OR. s/m-

RIO 
J 

W10, CIO, TIO 

----------------- JolEWU:r-:"E ~ .... cx ... .'l.O ----.... 

Df'2..1vs-R.. tN1"i1A10~ 

F01<. S/J 3 

F !LL;,J<; /,.J TH€ CH.41\/t.JeL PROt; t<.Al1, 

THe.rJ CA1-L.1Ai~ STAR-1 (Q wH1c..1-1 ooES AAJ 



,.-------------------------,;,....--------- HEWLETT~PACKARD 

COM Pt_<;lt o,.J 

OF 

L 0" I CA'- r./o 

/A.I T cftll.1.J ff 

p 140 <:.'fl" tt4 

_\k_ 

AWRIC:€'10 

I 
M01'JJiO.E! 

I 
OR.1\/cll 

Co"'1 Pt.CTO~ 



.------------------- HE:WLE:TT~ PACKARD 

I N T ~ R_R. ~ f T 

S 1 o DE v 1 c..c .s 

THIS CA lA.f€5 THc 

CPu 1-11c1<..oc..ooe- TO F-~!c..H 1;..;c- DR.I eAjTR.y 

IA.Ji"S Rlt.1A t"i'" 

n. 0 C.~01.Jll.£ 

Pl 

·osi 

G I f s t o o;; "' c_c-J 

TI p : T~1...JA1..S 

/LT 

) 



.---------------------------------- HEWLETT~PACKARD -----.... 

IF TH€" €AJT 1 Re I.lo 1s DoAJE T>-11£" 

THE 1'-10t..J tTOR.. 

017... Tl-1€" 

TH~ MONITOR. TYrE. 

IJVr~u~rr 

P 12. o <:.. e """' IZ4 

__ J, 



----------------- !oi&wr.r:-:-S~Acx;.;ro ---

MONtTOR. 

u p 0 ,.J r/ 0 c..o M r '-~ T I 0 N } Tl-I€ M Q;..J t 10 R -

Mt..-4!1 F 11\JO Tl-ic C..01'-1?<-EIO;!... Sc<:./10......; 

PC.AL . lT. 

0 I.. I P 

Dtl 
Dt.. T 

"' .----------------- H~Wl.E71' ~ ~.l\CXJ.RO 

DR.1v~r<... 



~--------------------------------- HEWLETT~PACKARD -----

MON/TOR 

THE" MOAJ110R... R.ut...Js A-~A1tJ 1 TH1S T1t-te- ro: 

t. A WA KE IH€' wA1l11'...J' P~oc.er.s (11= A1ec.e::r.1,.q~y). 

2. R..E.1...e.ITSl: THE IOQ FR.OM TH/£ D IT. 

Tl-JIS 15' Pr R..JFfl_ING_ C"Ff=E"C.:r FOi<. 10.Q'r. 

4. l!.eTU~J..J lo ATTAC..H JO. 

0 IT PIT 



------------------- Htwz.zn£.Q·"·cx . .u:ro ----

ATTAC..HIO 

TH~· LASE"~ PR..OC..e" SS AWA:<.es IN 

ATTAC..HIO ANO V\/IL!_:· 

I .. R..€" i'Ute.AJ TlfE- ~~ lo rH€ FR.E£ '-'ST. 

Z. It~ TL.A ~N C..O I~ R.E" C.T' Si AT v ·! IO C.A '-'-.;R... 



FUK SIU Ut:V l Ct:.S 

USl:J{ STACK: 
l· THE USEK PKUGRAM CALLS A FILE SYSTEM INTKINSIC WHICH 

TKANSFEHS CUNTKUL TU THE FlLt SYSTEM· 

2· THI:: FILE SYSTEM SETS UP THE ENVlHUMENT FUK THE IO 

SYSTt:M ANU CALLS ATTACH1Q •. ~ 

S· ATTACHIO FILLS IN THE lUQ UK UKQ ENTRY FUR THIS REQUEST, 

USlNG THE PAKAMEltKS PASSEU FKUM THI:: FlLt SYSTl::M, ANU 

LINKS lf INTU THE IUW UK URQ LIST FUK THE APPRUPRlATE 

UlT· lF .THt MUNlTUK 1S BUSY ATTACHlU CALLS WAIT .. 

UTHt:KWlSE IT CALLS AWAKEIU· 

4. AWAKtlU FlNUS THE CUKKECT MUNlTUK FUK THE UKiVtK ANU 

THEN CALLS IT· IN THIS CASI:: THE MUNITUK IS SlUUM· 

:>. S 1U1JM CHtCKS l F THC: ·u·imL·U.t:d S HUSL IF NUT lT CALLS THE 

URlVt:K INlTlATUR· UTHEKWlSE IT RETUKNS TU ATTACHlU· 

b· THE UKlVER lNlTlATUR FlLLS IN THt CHANNEL PKUGRAM 

SKELETON IN THE lLT ANU CALLS STAKTIU, TU STAKT THE 

l/U REQUEST· THt UKIVEK lN!TiATUK THEN KETUKNS TU 

ATTACHIU· 

· 7. ATTACHlU CALLS WAlT 

AT THIS PUINT THE CHANNEL P~UGKAM EXECUTES ANU INTEKKUPTS UPUN 

CUMPLtTlUN· 

- ----------------------- FJ~ 1-1e:w1..S:TT ..:/'....I s:>AC><AJ:IO 



lCS: 

FUK SlU UEVlCt:S 

8· GlP SAVES THE HAHUWAKE INTEHRU~T STATUS, ANU CALLS 

AWAKElU· 

9. A~AK~lU FlNUS THE PLAHEL FUK SIOUM ANU THEN CALLS 

S lUUM • 

lU· SlUUM CALLS THE UKlVEH CUMPLETUK~ 

ll· THE UKlV~K CDMPL~TUK CHECKS ~UK EKKUK CUNUlTLUNS ANU 

UPUATES THE 1UQ UK UKQ ENTKY WlTH THE CUMPLETlUN 

STATUS ANU KETUHNS TU SlUUM· 

l~· SlUUM UNFKtELt:S THE UATA BUFFEK ANU CALLS AWAKE FUK 

THE ust:H WHU'S l/U HAS CUM~L~TtU· 

!j· AWAKt SETS THE USEH ACTlVE, CLEAKS THE WAIT CONU1TlUNS, 

ANU KETUKNS TU SlOUM· 

14· SlUUM MANAGES THE CUNTKULLEK QUEUE ANU STAKTS ANOTHER 

KtQUEST IF UNE lS KEAUY ~y CALLlNG AWAKt:lU, lF A 

KEt4Ut:ST IS NUT AVAlLA~LE SlOUM RETlJKNS TU AWAKEIU 

WHU KETUKNS TU GlP· 

lS· GLP EXECUTES AN I iXlT' WHlCH t:XlTS UFFTHE ICS ANU 
-

KETUKNS CUtHKUL TU THt l NTEKKUl-'TtJJ PKUCESS UK lHE 
' 

UlSPATCHt.K· 

-----------------~----- [hl] ~!~l(i.:;~ 



USEHS STACK: 

lb· THE USC.K PROCESS IS LAUNCHEU HY THC. UISPATCHEH WHEN . 

IT IS THE HIGHEST PRIORITY PROCESS· 

17· ATTACH!U UELlNKS THE IOQ UH URQ ANU RETURNS TU THI: 
FlLE SYSTEM, PASSING T~t l/U KtWUC.ST STATUS· 

18· THI: Fllt SYSTE~ SETS THE CUNUlTiUN CUUES KEFLECT1NG 

lHt l/U ·sTATUS ANU t.:UNTIWL l S TKANSrt:J<Hl:U !:SACK TU THI: 

USC.K PHUGKAf1 • 

- ---------------------___;.- rh~ 1-tEWl..ETT IL;U ~ACKA~O 



WHAT 

(...( 5€0 

TA Pe' 

10 . 

JS 

WHAi 

SIO 
rr 

PRo~R M 
Do? 

<: o ,.JI te..o '-

0 1 1 3 • S S 7 8 9 10 II 11 tl t• 1 

COUNT IOCW locjoR OEF!j 

IOAW 

--------------------------~ 
•oau Address for WRIT 

RU 

• J1111tp Ac:ldress for JUPl' 

•Control lmormatto,, for CONT RC 

•C...1cir Scat1.1s for SENS 
EN 

•Residue Cou,,I tor RETURN RESIOU 

•sank Address for SET SAN 

•unused for INTERRUP 

cc " Cata Cha•" 
OROElll • fl.O commancs C:od• 
COUNT • Wo•CI CouM 

OAOEA CODES 
0 ' 1 l ' 
Qf o 0 0 o= JUMP. COftdmon• 1f 10CWl41 • 1 

ooo 1 ol 
oio1o , 1l 

olo 1 ol 
0 011jIf1 I 
0 0 11110: 

0 I oio 
0 1 oh 
0 I 1 0 

0 , 1 1 

Unc0tld1t10Ni 1f IOCWC41 • O 

RETURN RESlOUE 
SET BANK 
INTERRUPT 

iNO, wtttl 1n1er,.,pt if IOCWIAI • 1 
wi'dlout 1ntw'"'C1' 1f 1ocw1.i • o 

CONTRO\.. 

SENSE 

WRITE 

RE.t.0 

~17 l I/0 Propm Word Format 
..___ ___ _ 

( 01.sc 



HEWLE;TTa PACKARD 

l90!i/l910 Ohc Or Ives 1'0Vl920 Dhc Or Ins 

• •• 15 ISIOI 

•H· ·i· •i•IH ols ci1 
"' 

ISIOI 

• • E 0 COLOlOAOflfAO 

• • • HI •. , 1~1~ _ _!_1 • • • 1 • I I-!. ·!· •HHHN I ·i ol RfOUUf SVNORO°"I 
.. I • • N RfCALllRA Jf • 

• • Ii • J • II 

.., H· • ·!· • 1 t•H 0 iN ·i .. of SEEK• • 11 l•l• • ·!· 1 i•l"HN ·I N of READ MTH Of fSU 

• J • " • 11IJ14 ti 

.. , I•!• • ·i· • .j.~u!11 1i N ol RfOUUf SfAfUS IU H· • ·i· .; I 1~:~~ ~sl%1:1 SEfflll-SK 

• J • Ill 

f.I • ·!· •i!l?Ju!N ·! ol • ' • IS ... • I N AEOUESJ SECTOR '2tE'·. ·'· ·i·l lulN ·I ol AOOAfSSU • N CUAR UNlf ausv 
.!__..t . 

• 1 • ., 
.. lei· •I• •!•~ujtf ·i ol • . J • IS 

• I I N Rf AO H· ·!· ·i ·I lulN ·I 0., 4'11 • • N "EOUUl UNlf 

-. • " 
AllOCAJIOH ... ,.j. • ·i· I !•IHIUIN I 1! .. o) READ fUll SEClOR • I) IS 

111 Ei· • ·!· • I j •I .. , uj N 1( .. o.f Rf AO WlfttOUT VERlf V 

• J • " .. , H· • ·!· I •!•1 .. H .. I ,; H oj VfftlfV • 
I• i· • Ii· I • II " 

4Jll • .:. • lOAO 110 REGISUfl 
I 

••• I ·l • • ·!· • •!•Hui .. I ·i H of WAllf • 
• • " 4'14 Ei· •. :. , •!•I REOUUT DISC AOORHI 

H· t f I •H .. I+· l! 0.1 
.. ___ _. ... • • I .. WIUU FULL SfCIOA 

• 
• 11i FT;-;--;:. I ·i ·I i=i POU. DISCONNECP 

llJ l·i. ·I·~~~ • CLEAR 
.. l - _, _____._ 

• • •• 
I I 1 l 1 t ., 

116 El· • ii· I ii·I JuiN ·i ol mMPloH• ·i·l .. I+· ·i ol I .. WAKEUP 

• I .. INllJALIH 
_. ___ _j_,.....__L-

•IJOJJA Will Pitconnect Aller hecullon. 

• 1 

... 1.1. • ·i· I ·!·~ AOOllESS Afr.ORO 

H 
•uol1A Will D1oconnec1 .Ah11 fuc:u1ion. S10 cotJTt..OL "'-IOlt. I>}. 

0 /:-O fl.. 7 ttos-/o,/ :i.o/z.r 
j\.I -



~----------------------------------HEWLETT~· PACKARD -----

· T~;- Pr<.1v-R.. tN 11tATc.<. 6t...{t c...PJ rH~ S'10 Pi..aGIZAM 

(>..} T~( {LT (ME'HOR.Y ~Eftc)~1>.rrJ.. AJOT~ rJ..IAI 

IHC?tE" IS OAJ'-1 01-J~ IL I p~ c.,o....Jlt'~~r..e-:(!.; 

TH \.As J oi.J '-Y ONe u NII PCR.. C..o>J+n..01_ C...E .e 
/-f A Y <l.~ AC:. TI v €. • 

TH'° DRJv~ ,,...; 111ATO"'- Doi=-1 /AfN 's10' c:.P~ 
1NJlr<..1..Acr10N Th rl-f~ DE"vt'-f ~c:-'7"72..Qt..(..~~, rl-(t=A.J 

ex , r.r /J ~ Tt:> J" / o. o M . 

rH c;' s ( 0 IN S'T Q.. '-' c..r I ~N A- l-J c IN I i l l't 1...1-Z..E .I It-(~ 

f)/41v1£~ 

}~lilAroi. 

DR.r 

IL. T 



----------------- H!WLETis PACKARD ---..... 

TH~ s10 tAJ.rr12uc.110AJ 1+c..r:11.:rs nrc 10? 10 

Te- L.. L rl-4 ££ De v 1 c..c C.o/\J r R.. o t...'- e- rt ro fr-J:4 n..1 

EXe-<:..u11A.Jt;. THe- PR..06R.AM. 

FR.OM n-u .s po INT ) TH~ Hlt'K.:DvvA/Lc eJH:cures 

IH<: S 10 P i<..OG e.A!-1. 

----------------- HEWI.ETTE PACKARD ----

WHEN . IHE: SI 0 PR..OG R.AH IS Ft NI SHED 

THE""' LA51 ORC>cl~.: ?Air<. IS" (.,(.J''-'<A1-t...Y AAJ 

.. E!VD w rrH //\.l/€1<.K..'-'f PT,. 

GIP 
J 

wHO C..4L<...S 



.---------------------- 1-IEWI.Err' PACKARD-----... 

LOOK•AHEAO SEEKS 

·-·-·-----------
• AVAILABLE ONLY ON SERIES !I/III SYSTEMS 

•SEEKS FOR RtQUtSTS ON NEXT THREE DISC UNITS' WRITTEN 

INTO SIO PROG~AM FOR CONTROLL£R#S CURRENT REQUEST 

CIF THE SEEKS HAVt NOT ALREADY BEEN ISSUEO) 

• ALLOWS THPEE UNITS TO SE ~SEEKING~ WHIL~ ONt IS 

TRANSFERRING OATA 

· IO 2 2..... 



------------------- HEWI..-r-tf]P..4.CXARD ----

Co J....JT R...CJ LL e: R. 

TH~<= is OAJc..Y O/.JE" IL T feR.. CJ::.,...//R_~,_r_e-'t. .. 
) 

H~A..J<:-E, o~<..y o /.../~ D IT ('-'"" ,..,,) feR. 

Co ,..rrr<..01_c...~ 12- l-1A y ~c AC.:T i vf£" Fu.C.. I /CJ. 

So 1-10.w oo WE C-J-{oos~ v-..1!-( 1 CH Dir 

G:c.>E'.J J../E-r::-;-? 



F f RS T , E v ;:- ~ Y ,...., I..( r... 1 / t..( N t T ·cc ,..,J .,.. R.O t.. '- € ~ / J G / v c A..) 

AN r lo I(.~ so~R..C( ,._;uM a~J<. I l<E"/PT IN 11-1~ IL. T. 

N Ex.TI I;..{ E:. ~E At<.;' Tl-I R.E! 1-J JI s ' 
B ~ j y I HEAD AN p TA IL I_/ SIJ > 

po t"-'lc D i'O ~/" srs,1...os. 
S YSG £.01,S 1::. SS ~ .) YSG L.Cd R.£ '-· A'~,(,. IC c~ sy LIST 

s-' ,, " H;;A~ I• 

-= 

S7 :. •• .. • • TA IL 

EACH /...!ST C.01J:r1.STS OF otJ~ ...,..;eR.J) eNIR.tcS /AJf)ex€D 

gy Ilo R.~.SOt.Af<.C:.~ ,..; 1 ... U·-t~€'R. C-ONT;:,.c,-..Ju..J(,. /I-ff° A(J.f"Ot_'-17~ , 
AOOR.~rs 0 ;::. ,A. DJI !J~t..c.-J:.tAJC, ro R..;J'ov~c.s- n. 

(J.J~E::.~ lrfE:. J:O tcM?L~Tts, ~!Obt'Ji IJ..)\lL ~alA\t T"rit, 

~\( 1) rT iO TH'C \~\\..., A:~'h M0'4'c.. \r\t. ~'c.Ab u\\ TO tAl~\'. 



HEWLETT s PACKARD 

T8'u .. OUT'PuT WA\r ,-- FLA&I waaia 

8\.0CK Hoo• ~•UT t.1a><T lhTP' ( • .) ttU•tt•ST R£Qu .. ST LO .... liST 
~ 

X#o ••out•S IJA4., ... Cy 

ouu: AiQ 01\CQ<i• DllCA&<p 

Cu••a>"'l A•• HA4S .-- ., .. ,. .. s I''-"'" I--
IJ•IOllNC y UAlia .. cy Ulllili .. CY .....--
W&"T (."" ""'' ... ... 
.. ,..,, (•) ,, PfliiV 

N •vt1>8 ••'- .,,..,,. ••• •uCUi" 1111111> 

••'t •uau£ TAu .. 

l 
ttl:.1\0 ......... l.p.-v 4l O•T 1...oe v 'i D•T 

.----1 ,. ... ,.,. ........ p f'lA41i WORD 

..,.a&T D1TP t.lliMT DtTP . 
l>tlCIU9 1>•SCAli:~ 

snc.i..oa 
(UAllaHT llff;> (<•-}-

llusy 
....... ,... CUR'ltO\>T l't&~ .· ~ ... Ll\COS 

UA65.NCV tuu.awc:v 
".-... o . 

r-1 !-- .. U•T ...... T (,.) 

T"''- i.-" ......... (•) 
N 'Y'&P• fli•t. 1)tTP 

·········~·fit 
llli• •uliUli 11£Ap _i 

A&9 <;>ucuc """· ..- D•IC'le<;> 11•• ... au..- Tfttt.. ~· 

PLAr.S 

"•"li"C II 
Ill 

TAIL TA8t..• LPliV $' OIT PAliV --1 1--J 

,----..1 F'LM, r. ....... ~ 
....... C.TI' (:1) 

'l>ltC fUl't PISCAlf~ DllClli"c;> 

c ... aa•tiT A•'i> ·- -----i .,. ........ s ---~ PLAliS FLl'41 1----i 
UAG..Ea..tc.r-

~ 
lllllitl .. C:V ua4a .. cy 

WC"T .. ~ Mt.KT r °' .. ~ rAi;v r- PA«V 

.., 
JY60t •I\. l>tTt' e-1-- 115~ 4u<u• tt'Al> 

l '-------' Ai$ ·~i.b£ TAU ... .. 



DIFFERENCES BETWEEN HP-IB AND SERIES III I/O 

1. THE DRT STARTING VALUES IN F.L.M. ARE DIFFERENT FOR EACH 
SYSTEM. 

- SERIES III, FIRST AVAILABLE ENTRY AT 320. 

- SERIES 30/33/40/44, FIRST AVAILABLE ENTRY AT.340. 

- SERIES 64, FIRST AVAILABLE ENTRY AT %40. THE DRT 
CAN START IN ANY AVAILABLE LOCATION AS SPECIFIED BY 
WORD 310 AND %11 IN F.L.M. 

2. THE DRT ENTRY FORMAT IS DIFFERENT. 

- SERIES III: WORD 0 = SIOP 
WORD 1 = PI 
WORD 2 = DBI 
WORD 3 = RESERVED 

- HP-IB: WORD 0 = SIOP 
WORD 1 = DBI 
WORD 2 = PI 
WORD 3 = CHANNEL FLAGS 

3. THE DITS HAVE DIFFERENT FORMATS AND LENGTHS DEPENDING ON 
WHICH KIND OF SYSTEM. LOOK IN THE TABLES MANUAL FOR 
SPECIFIC CASES. 

4. SERIES III USES A SIO PROGRAM TO HANDLE PROGRAMMED I/O, 
WHILE THE HP-IB SYSTEMS USE A CHANNEL PROGRAM. THE MAIN 
DIFFERENCE BETWEEN A SIO PROGRAM AND A CHANNEL PROGRAM IS 
THE LENGTH OF THE INSTRUCTION. A SIO PROGRAM INSTRUCTION 
IS 2 WORDS LONG WHILE A CHANNEL PROGRAM INSTRUCTION IS 
VARIABLE IN LENGTH, UP TO 5 WORDS. 

5. THE DRIVERS FOR THE SERIES III AND THE HP-IB ARE 
DIFFERENT. THE SERIES III DRIVERS BUILD SIO PROGRAMS, 
WHILE THE HP~IB DRIVERS BUILD CHANNEL PROGRAMS. 

6. SERIES III HAS LOOK AHEAD SEEKS TO DISC, SERIES 30/33 CAN 
ONLY PERFORM SERIAL DATA TRANSFERS TO DISC, AND THE 
SERIES 40/44/64 HAS OVERLAPPING SEEKS WHEN THERE IS MORE 
THAN ONE MASTER ON A GIC. 



-------------------------------------- HEWLETTIZPACKARD 

IOC.DPl\JO 

" IOC..Dr/\J!ZS l.S AJJ u,.JsutPose.n:D Hf' u r 1 c.. 1 ry /, 

Dl/.T6N0Sit<:.. 11s pu~Post; 1.r 10 CALL AllAC..H 10. 

F 
c -
L-
L.I. -

A 
.. '• -

g " 

04-

0 13 

PA 

?3 

E -
x 

EX 

FUNC.TION: Q:R.EA-D, /':.WRIT€, E'TC. 

C.0 V""-'T >O:. WORD C~UNT' <0:. llYi(' C.O!JN/ 
I 

Jr S c. I I - F I I.. L P-A-T A- 'iJ t.I F F ~ ~ 

fll ,,Jl,rll. Y • FI'- t... 0Pr TPi 13 l..f Ft= tt 
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SE 335 TERMINAL I/O SECTION 

OBJECTIVES: 

TO BECOME ACQUAINTED WITH THE METHOD THE I/O SYSTEM 
USES TO HANDLE REQUESTS FOR TERMINALS. 

TO RECOGNIZE THE DIFFERENCES BETWEEN TE·RMINAL I/O 
AND NON-TERMINAL I/O (I.E. DISC). 

TO LEARN THE SPECIAL MEMORY STRUCTURES AND PROCESSES 
NECESSARY FOR TERMINAL I/O. 

TIOZ.. 



TERMINAL SOFTWARE 

- DRIVER MOVES DATA TO/FROM TBUFS. 

- READS/WRITES LOGICALLY DONE WHEN DATA IS MOVED TO/FROM THE 
USER STACK. . 

- INTERRUPT PROCESSOR (TIP) DOES THE PHYSICAL I/O. 

- THE WRITE DATA IS CONCATENATED TO A MAX OF 270 BYTES. 
WHEN ABOUT 30 CHARACTERS ARE LEFT, MORE DATA IS MOVED TO 
THE TBUFS TO MAKE THE TERMINAL LOOK AS IF IT !S RUNNING 
CONTINUOUSLY. 

- READ DATA IS FIRST PUT ON THE res, THEN IT IS MOVED TO THE 
TBUF. 

TI03 
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TERMINAL READ 

USER STACK: 

1. A'.I'l'ACHIO FILLS IN AN IOQ ENTRY AND LINKS IT TO THE APPROPRIATE 
DIT. IF THIS IS THE FIRST OR A PREEMPl'IVE REQUEST, A'.I'l'ACHIO 
CALLS AWAKEIO. IF NOT, A'.I'l'ACHIO CALLS WAIT. 

2. AWAKEIO FINDS THE TERMINAL MONITOR PLABEL AND THEN CALLS 
TERMIOM. 

3. 'l'ERMIOM DETERMINES IF THERE MAY BE A PREEMPl'IVE REQUEST (DIT 
WORD ~10(13:3)), 'l'ERMIOM SCANS THE LIST OF IOQ'S FOR THE 
HIGHEST PREEMPl'IVE PRIORITY REQUEST (COMPARING IOQ "RPLEVEL" 
WORD 0 (13':3) ·AND DIT "LPLEVEL" WORD %10 ( 0: 1) , IF THE CURRENT 
REQUEST IS OF LOWER PRIORITY THAN THE NEW PREEMPl'IVE REQUEST, 
TERMIOM UPDATES THE LAS'l' PREEMPl'IVE LEVEL FIELD IN THE DIT TO 
THE NEW PREEMPl'IVE LEVEL. 'l'ERMIOM THEN SETS THE DIT TO 
REFLECT A READ. 'l'ERMIOM CALLS THE PROCEDURE SENDSYNC, WHICH 
CAUSES THE ATC TO GENERATE AN IN'l'ERRUPl'. TERMIOM THEN EXITS 
BACl( TO A'l"l'ACHIO. 

4. A'.I'l'ACHIO CALLS WAIT FOR A BLOCKED REQUEST. 



TERMINAL READ 

ICS: 

5. TIP IS STARTED, ON BEHALF OF THIS REQUEST, BY THE INTERRUPT 
GENERATED BY THE ATC. TIP CHECKS THE STATE OF THE DEVICE 
(DSTATE OF THE DIT), INITIALIZES THE DEVICE FOR THIS READ 
REQUEST AND SENDS A DCl TO THE TERMINAL, TO LET IT KNOW THAT 
THE ATC IS READY TO RECEIVE DATA. TIP THEN IXI'l'S FROM THE 
ICS. 

6. WHEN A CHARACTER IS TYPED ON THE TERMINAL, THE ATC GENERATES 
AN INTERRUPr. 

1. TIP FETCHS THE CHARACTER FROM THE ATC USING AN RIO DIRECT I/O 
COMMAND. TIP THEN SENDS A CIO TO THE ATC WHICH ACKNOWLEDGES 
THE INTERRUPr. TIP NEXT DETERMINES IF THE CHARACTER JUST 
FETCHED IS A SPECIAL CHARACTER, IF IT IS TIP PERFORMS SOME 
SPECIAL PROCESSING. TIP NOW PLACES THE CHARACTER INTO THE 
TBUF (IF REQUIRED TIP WILL GET A TBUF) . FINALLY TIP IXITS 
FROM THE ICS UNLESS THE CONDITIONS OUTLINED BELOW ARE MET. 

8. IF THE READ IS COMPLETED (I.E. , THE BYTE COUNT IS REACHED OR A 
TERMINATION CHARACTER, "CR", IS TYPED) , TIP MODIFIES THE IOQ 
TO REFLECT THE COMPLETION AND THEN CHECKS IF TERMIOM IS 
CURRENTLY ACTIVE. IF IT IS, TIP SETS THE REQUEST BIT IN THE 
DIT WORD 0(3:1) OTHERWISE, TIP CALLS AWAKETERMINAL, WHO 
AWAKENS A PROCESS TO RUN TERMIOM ON BEHALF 0F THE REQUESTING 
PROCESS. TIP THEN IXITS FROM THE ICS. 

EACH SUCCESSIVE CHARACTER CAUSES ANOTHER INTERRUPr. REPEAT AT 
STEP 6. 



TE:RMINAL READ 

SOME PROCESS' STACK: 

9, ATI'ACHIO CALLS AWA.KEIO, WHO CALLS TE:RMIOM. 

10.TE:RMIOM SETS THE ACTIVE BIT IN THE DIT. TE:RMIOM DETE:RMINES 
WHICH REQUEST TO HANDLE BY LOOKING IN THE "COMMUNICATIONS TO 
MONITOR FROM TIP" CELL (DRQST, WORD 6 OF THE DIT). SOME 
CHECKING IS PERFORMED IN THE IOQ "REQUEST STATE" FIELD. AND 
TE:RMIOM SEES THAT A READ HAS COMPLETED. THE IOQ CONTAINS THE 
ADDRESS OF THE DATA SEGMENT WHERE THE DATA IS TO BE PLACED. 
TE:RMIOM THEN TRANSFERS THE DATA FROM THE TBUFS TO THE USER'S 
STACK OR AN XDS. IF THERE WERE NOT ANY READ ERRORS, TE:RMIOM 
UPDATES THE IOQ COMPLETION BIT AND EXITS BACK TO ATI'ACHIO. 

11.ATTACHIO RETURNS THE IOQ AND PASSES THE COMPLETION STATUS TO 
THE FILE SYSTEM, WHO DELIVERS IT TO THE USER. 



TERMINAL WRITE 

USER STACK: 

l. ATTACHIO FILLS IN AND LINKS THE IOQ ENTRY TO THE DIT. IF THIS 
IS THE FIRST/PREEMP.rIVE REQUEST, ATTACHIO CALLS AWAKEIO. 
OTHERWISE, ATTACHIO CALLS WAIT FOR A BOCKED I/O REQUEST. 

2. AWAKEIO FINDS THE MONITOR PLABEL IN THE DLT AND CALLS TERMIOM 
. (THE MONITOR/DRIVER IN THE MODULE IOTERMO FOR SERIES III OR 

HIOTERMO FOR HP-IB}. 

3. TERMIOM GETS THE TBUFS (UP TO 9 A'! A TIME, 30 CHARACTERS 
EACH), FILLS THEM WITH CHARACTERS AND LINKS THEM TO THE DIT. 
WHEN THE TBUFS ARE FULL, TERMIOM UPDATES THE STATE FIELD OF 
THE DIT AND CALLS THE PROCEDURE SENDSYNC, WHICH SENDS A SYNC 
CHARACTER AND A CIO COMMAND TO THE ATC, ALLOWING IT TO 
GENERATE AN INTERRUPT TO START TIP AND TO GENERATE AN 
INTERRUPT AFTER WRITING EACH CHARACTER TO THE TERMINAL. 

4. IF ALL OF THE CHARACTERS TO BE WRITTEN ARE PLACED INTO THE 
TBUFS, TERMIOM SETS THE IOQ FLAGS TO REFLECT THE COMPLETION 
AND EXITS TO ATTACHIO, WHO RETURNS THE IOQ AND EXITS. IF 
THERE ARE STILL MORE CHARACTERS TO BE PLACED INTO THE TBUFS, 
TERMIOM EXITS TO ATTACHIO, WHO CALLS WAIT. 



TERMINAL WRITE 

ICS: 

5. TIP RECEIVES THE INTERRUPr AND TADS ONE CHARACTER FROM THE 
TBUF, TIP CHECKS IF IT IS A SPECIAL CHARACTER, IF HOT TIP 
SENDS IT TO THE ATC (USING A WIO COMMAND) AND IXI'l'S (UH'rIL 
CONDITIONS OCCUR THAT :ARE OUTLINED BELOW). 

6. THE ATC INTERRUP?S 'l'BE CPU FOR THE NEXT CHARACTER. REPEAT AT 
S'l'EP 5. ) 

7. TIP RELEASES THE 'l'BOFS AS THEY ARE EXHAUSTED. WHEN THERE ARE 
ONLY 2 'l'BOFS LEFT, 'l'IP CHECKS IF THERE IS ANY MORE DATA TO BE 
PU'l' INTO 'l'BE 'l'BOFS BY THE MONITOR. IF 'l'BERE IS SOME HORE 
DATA, TIP CALLS AWAXETERMINAL. IF NOT, REPEAT AT STEP 5. 

8. TO COMPLETE THIS REQUEST, AWAKETERMINAL FINDS THE APPROPRIATE 
PROCESS TO RUN TERMIOM. AWAKETERMINAL REQUESTS 'l'BE AWAKENING 
OF THE WAITING PROCESS AND RETURNS TO TIP. 

9. TIP CONTINUES TO TRANSFER.THE REMAINING CHARACTERS TO THE ATC. 
REPEAT AT STEP 5. 

10. WHEN THE BYTE COUNT REACHES ZERO, TIP CHECKS IP' THERE ARE ANY 
PENDING REQUESTS.FOR THIS PoRT. IF THERE ARE, TIP CALLS 
AWAKETERMINAL, WHO REQUESTS THE. AWAKENING OF THE PROCESS TO 
HANDLE THE NEXT REQUEST. IF THERE ARE NOT ANY PENDING 
REQUESTS, TIP IXITS FROM 'l'BE !CS. 



TERMINAL WRITE 

SOME PROCESS STACX: 

11.IF THERE ARE AHY REMAINING CHARACTERS 'l'O BE TRAN'SFERED, 
A1"?ACHIO CALLS CALLS AWAKEIO, WHO IN TURN CALLS THE '?ERMilfAL 
MONITOR, '?ERMIOM. 

12.TERMIOM INSERTS THE REMAINING CHARACTERS INTO THE TBUFS , SETS 
THE IOQ FLAGS 1'0 REFLECT THE COMPLETION or -THE REQUEST AHO 
EXITS BACK 1'0 il'TACHIO. 

13.M"l'ACHIO RETtmNS THE IOQ TO THE FREE LIST AND EXITS BACK 1'0 
THE FILE SYSTEM, WITH COMPLETION STATUS RETURNED. 
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ARE BLOCK MODES REALLY DIFFERENT? 

NO. 

- THE TRANSMISSION OF CHARACTERS DOES NOT BEGIN 

UNTIL THE "ENTER" KEY IS DEPRESSED. 

- EACH CHARACTER STILL INTERRUPTS THE CPU. 

- THE NUMBER OF TERMINALS RUNNING IN BLOCK MOOE 

CONCURRENTLY IS LIMITED BY THE BANDWIDTH OF THE 

CHARACTER BY CHARACTER INTERRUPT PROCESSING. 

TlO ll l 
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SYSTEMS WITH ADCC'S 

THERE ARE A FEW MINOR DIFFERENCES TO THE SEQUENCE DESCRIBED 
PREVIOUSLY FOR THE SERIES III. 

l. TERMIOM IS LOCATED IN THE MODULE HIOTERMO. 

2. THE TBUFS HOLD 60 CHARACTERS INSTEAD OF 30, FOR THE 
SERIES 30/33 AND 40/44. 

3. THE EXECUTION OF THE TRANSFER ON A SERIES III IS DONE 
BY DIRECT I/O COMMANDS ("CIO", "WIO" AND "RIO"). IN 
A SYSTEM WITH ADCC'S, THE TRANSFER OF CHARACTERS IS 
DONE BY THE MICRO-CODE IN THE CHANNEL PROGRAM PROCESSOR 
ON THE CPU, BY EXECUTING A CHANNEL PROGRAM. THE CHANNEL 
PROGRAM WILL TRANSFER ONE CHARACTER PER EXECUTION. 

SYSTEMS WITH ATP'S 

THERE fi,,. MAJOR DIFFERENCES BETWEEN TERMINAL I/O ON 
SYSTEMS WITH ATC'S OR ADCC'S VERSUS SYSTEMS WITH ATP'S (44 
OR 64) . 

l. THE TERMINAL I/O IS DONE IN GENERAL BY OMA TRANSFER, 
WITHOUT INTERRUPTING THE CPU AFTER EACH CHARACTER. THE 
CPU IS ONLY INTERRUPTED WHEN THE TBUF IS FILLED, OR AT 
THE END OF A TRANS/iCTI')~i. 

2. THE TERMINAL MONITOR, TERMMON, IS A STAND-ALONE MODULE. 
IT PERFORMS SIMILAR FUNCTIONS AS TERMIOM. THERE ARE TWO 
NEW SOFTWARE PROCEDURES TO HANDLE TERMINAL I/O FOR ATP 
SYSTEMS: PDMANAGER, WHO SETS THE PHYSICAL TABLES UP; 
AND ATPDRIVER, WHO BUILDS THE CONTROL PROGRAMS, EXECUTES 
A START CONTROL PROGRAM AND HANDLES THE COMPLETION. TIP 
IS NO LONGER USED. 

3. THERE ARE A MAXIMUM OF 5 TBUFS AVAILABLE FOR EACH 
TERMINAL WRITE, WITH 134 CHARACTERS PER TBUF. 

Tio 2..0 
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I/O SYSTEM 

CHECK FOR UNDERSTANDING 

1. WHAT IS THE SOFTWARE LINKAGE BETWEEN THE FILE SYSTEM AND THE I/O 
SYSTEM? 

2. IN GENERAL TERMS, WHAT IS THE MAIN WORK DONE BY ATTACHIO? 

3. WHAT KIND OF REQUEST QUEUE WILL THE FOLLOWING RESOURCE REQUESTS 
BELONG TO (DRQ OR IOQ)? 

. '-- ~ . 

4. WHAT IS THE MAJOR FUNCTION OF THE MONITOR? 

5. WHAT ARE THE MAJOR FUNCTIONS OF THE DRIVER? 

ll cn1t>lS i'CV k. 

6. WHAT ARE THE TWO PARTS OF THE DRIVER CALLED? 

~:'! ,koJ01) CO.f 
l 

7. WHAT IS THE NAME OF THE INTERRUPT PROCEDURES FOR TERMINALS AND SIO 
DEVICES? ·"-

~ \;1~- I)'> ,,,.. '1 

"'""'\J\(rl c.:r-7 

8. WHAT IS AN SIC/CHANNEL PROGRAM? 

9. HOW MANY COPIES OF EACH TABLE DO YOU GET ON A SYSTEM? IF THERE IS 
ONLY 1 COPY PER SYSTEM? HOW MANY ENTRIES PER SYSTEM? 

' 'f"\,, . " ORT Q'lQ. ~) 

ILT 
DIT 
I OQ O"\~ ·~ Jv-1'..Je.Jv-
LP DT 
DLT 



. . . 

l 

,· 

10. WHEN THE PHYSICAL I;o· TRANSFER COMPLETES, WHAT IS THE EVENT THAT 
CAUSES THE INTERRUPT FROM THE DEVICE. 

11. HOW CAN YOU TELL IF A PROCESS IS WAITING FOR I/O? 
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TERMINAL 1/0 OVERVIEW 

INITlAL AWAKENS PROGENITOR 

PROGEN 
CHECK TERMINAL. DIT TO DETERMINE ONE-TIME INITIALIZATION . ' . 
REQUIRED. CALLS TERMINIT. 

TERMINIT 
ITERATES THROUGH THE D!Ts AND INITIALIZES DEVICES TO: 
- 240 CPS INITIALLY 
- SETS READ STATE AT THE DEVICE 
- Sers DIAGNOS MODE AT CONTROLLER (FOR DEVICE). 
- Sers CONFIGURATION DEFAULTS IN DIT 
- Sers DITTO NULL ACTIVITY STATE AND SETS DIAGNOSE FLAG 

~ - ANY ERRORS WHILE INITIALIZING DEVICE CAUSES AN EVENTUAL 
SUDDEND6I'H 201 

PRQGEN THEN COMPLETES INITIALIZATION OF OTHER DEVICES. 
TERMINAL DEVICES ARE NOW READY FOR use. 

A USER MUST NOW DEPRESS THE "CR" KEY AT A TERMINAL WHICH WILL 
CAUSE AN INTERRUPT, ON INTERRUPT, MICROCODE SETS STACK TO !CS 
AND CODE TO TIP/TIPX. 

E-17 
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Interrupt-Command' Interpreter Overview 
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TERMINAL I/O OVERVIEW <PAGE 2) 

T!P 
Sers DB To SYSDB, REA.cs CHARACTER FROM DEv1ce AND SAVES IT 
IN STACK. Se.TS UP LOCAL. STACK VARIABLES, CHECKS FOR SPECIAL 

. ) 

INTERRUPT PROCESSOR AND CALl..S IT IF REQUIRED. ACKNOWLEDGE 
INTERRUPT TO CONTROLLER (SCANNING ON CONTROLLER MAY ·NOW 
RESUME). CHECKS FOR OUTPUTTING TO DEVICE. !F NOT OUTPUT, 
BRANCHES TO INPUT SECTION WHERE CHECKS ARE MADE FOR NUMEROUS 
SPECIAL CASES INCLUDING "TERMINAL UP", (NOTE: IN THE CASE 
OF THE CONSOLE DEVICE THE "up" FLAG IS ALWAYS SET,) A CHECK 
IS MADE FOR A !'MAIN" UNIT (Q-15), TERMINALS IN DIAGNOSE MODE 
ARE SECONDARY UN ITS (16-20) , A TEST IS THEN MADE AGA: ~ST THE 
INPUT CHARACTER TO DETECT "CR" I IF FAIL THEN IXIT ELSE CONT­
INUE. ON "CR" THE "SPEED" (SECONDARY UNIT CAL.CUl..ATED INDEX) 
NUMBER ts SAVED IN THE DITJ PARITY CHECK FLAG .. IS SETJ AND THE 
"REQUEST" FOR SERVI CE FLAG ts .SET, TIP THEN CALL.S 
AWAKETERMINAL. ON RETURN, AN IXIT IS DONE. 

AWAKETERMINAL 
CHECKS FOR AN !QQ ASSOCIATED WITH THE REQUEST, IF NO 
IQQ, IT ASSUMES THE CALL. IS FOR UNBLOCKED 1/0 REQUEST, 

AWAKEIO 
CHECKS MONITOR iYPE. TERMINA.L MONITOR IS TY?E 2. 
(!T MUST NEVER EXECUTE ON !CS.) AN AWAKE CALL IS 
MADE. CERTAIN CHECKS ARE ALSO MADE TO DETERMINE IF 
MONITOR CALL COULD BE IMPEDED. IN THIS PARTICUl..AR 
CASE, NC IMPEDING IS REQUESTED, 

AWAKE 
Sers PCB ACTIVE BIT FOR SYSIOPROC. PLACES PCB IN 
READY LIST. NOTIFIES DISPATCH IF SYSLOPROC IS HIGHER 
PRIORITY THAN CPCB. RETURNS ARE THEN MADE ALL THE 
WAY BACK TO TIP WHICH WILL IXIT. 

e-sz 
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TERMINAL I/O OVERVIEW CPAGE 3) 

DISPATCH 
LAUNCHES SYSIOPROC IN ITS OWN PROCESS. 

SYSIOPROC 
CALLS AWAKEIO TO START THE MONITOR. 

AWAKEIO 
AGAIN CHECKS MONITOR TYPE. FINDS IT IS ON "USER" 
STACK AND CALLS THE MONITOR, 

IOTERMO/TERMIOM 
CHECKS FOR ANOTHER COPY OF MONITOR RUNNING ON ANOTHER 
STACK, !F THERE IS A COPY ACTIVE ELSEWHERE, SETS 
"REQUEST" FLAG AND EXIT ELSE CONTINUE. CHECKS 1'REQUEST" 
FLAG FOR SO.METHING TO oo. IF NOT 1'REQUEST" THEN EXIT. 
TIP HAS SET "REQUEST" so MONITOR CLEARS IT AND CONTINUES. 
Sers LOCAL STACK VARIABLES, CHECKS FOR IOQ WITH THIS 
REQUEST. IF NO !OQ, SETS TEMPORARY "NULL" STATE AND 
INVALID FUNCTION IN LOCAL VARIABLES. CHECKS FOR DEVICE 
"UP", DEVICE NOT "UP", SO SOME ADDITIONAL HOUSEKEEPING 
OF THE DIT IS PERFORMED. THEN, "SERVICE REQUESTS" ARE 
CHECKED. TIP HAS SET A REQUEST FOR DEVICE TO BE PUT 
"ONLINE". MONITOR EXECUTES THIS REQUEST, TESTS TO 
DETERMINE IF DEVICE IS AL.READY 1'0WNED" BY SYSTEM AND TO 
_ENSURE DEVICE IS JOB/SESSION OR :DATA ACCEPTING, MONITOR 
THEN SETS DEVREC SERVICE REQUEST FLAG IN LPDT, INCREMENTS 
GLOBAL DEVREC REQUEST COUNT, SETS MOOE IN OIT TO "LOGGING_ 
ON". A LON-ON TIMEOUT IS INITIATED FOR THE SYSTEM 
CONFIGURED VALUE. 



-------------------- HEWLETTS PACKARD - ........ 

TERMINAL I/O OVERVIEW <PAGE 4) 

smERMTIPE 
VALIDATES CORRECT TERMINAL TYPE AGAINST THE ACTUAL 
SPEED SAVED IN THE DIT. RETURNS ERROR CONDITION IF THE 
SPEED IS NOT CAPABLE FOR TERM TYPE SPECIFIED, 
MONITOR CHECKS FOR ERROR, !F NONEJ THEN SETS TERMINAL 
"UP" FUG IN DITJ RESETS "SPEED SE:~SING" FUG WHICH 
INDICATES DEVICE IS NOW A "MAIN" UNIT THEN INITIALIZES 
BOTH SEND AND RECEIVE CHANNELS ON THE DEVICE, THIS IS 
NECESSARY IN ORDER TO GET THE DEVICE OUT OF "DIAGNOSE" 
MODE. THE MONITOR THEN IS AL.MOST COMPLETE EXCEPT THAT 
NOW DEVREC MUST NOW RUN. 

AWAKE 
SETS PCB ACTIVE BIT FOR oevRec. Puces PCB IN 
READY LIST. NOTIFIES DISPATCHER IF DEVREC IS 
HIGHER PRIORITY THAN CPCB. RETURNS ARE THEN MADE 
ALL THE WAY BACK TO SYSIOPROC WHICH THEN SUSPENDS. 

DISPATCH 
LAUNCHES DEVREC IN ITS OWN PROCESS. 

DEVREC 
DEVREC CAL.LS ATTACHIO TO OUTPUT THE PROMPT ON THE TERMINAL. 

i . 

ATTACH IO 
SETS SYSDB. VALIDATES LOGICAL DEVICE REQUESTED, ALLOCATES 
IOQ ENTRY. Sers PASSED PAREMETERS FROM USER INTO IOQ. Sers 
PCB OF REQUESTOR IN IOQ. LINKS IOQ TO DIT. 

AWAKEIO 
CHECKS MONITOR TYPE, TERMINAL MONITOR RUNS ON USER 
STACK OR IN OWN PROCESS •. THIS IS A USER STACKJ SO 
PCAL OF MON1TOR IS DONE. 



.---------------------------------- HEWLETTl!!PACKARD ----~ 
TERMINAL I/O OVERVIEW <PAGE 5) 

IOTERMO 
!F ANOTHER COPY OF MONITOR IS RUNNING, THE "REQUEST" 
FLAG IS SET AND THEN EXIT. MONITOR THEN PERFORMS 
HOUSEKEEPING. CHECKS FOR VAL.ID IQQ, CHECKS FOR VALID 
FUNCTION CODE (WRITE IN THIS CASE) IN IQQ, TESTS FOR 
DEVICE "UP" AND ANY "SERVICE REQUESTS" PENDING. Tesrs 
FOR REQUEST TO BE ABORTED, PREEMPT LEVELS IN EFFECT OR 
PREEMPT LEVELS BEING REQUESTED (!QQ PARAMETER), CHECKS 
DIT STATE AND EXECUTES SYNDROME SPECIFIED BY "STATE" 
(NEW OR NULL), FURTHER CHECKS ARE MADE FOR CONSOLE 
DEVICE. CERTAIN SPECIAL. FLAGS ARE CHECKED, IF A NEW 
LINE IS AT THE DEVICE, MONITOR THEN SETS UP APPROPRIATE 
PRE/POST SPACING, A NEW SYNDROME CALLED "NQTNEW" IS SET 
IN STATE AND PERFORMED. THIS CAUSES THE lOQ FUNCTION 
SYNDROME (WRITE) TO BE PERFORMED. A TERMINAL. BUFFER IS 
Al.LOCATED AND THE USER DATA MOVED TO THE TANK (MAX 270 
BYTES). THE BANDWIDTH IS THEN CHECKED TO SEE IF THE 
MAXIMUM CONCURRENT TERMINAL. !iQ HAS BEEN EXCEEDED, ! F 
IT HAS, THE REQUEST IS QUEUED AND THE MONITOR EXITS 
ELSE CONTINUE. AN INTERRUPT IS PROVOKED (BY SENDING A 
"NULL" CHARACTER TO THE TERMINAL) THROUGH MPXCONTROL TO 
GET TIP TO START THE OUTPUT, MONITOR THEN RETURNS ALL 
THE WAY BACK WITH A GOOD COMPLETION. NOTE: ACTUAL 
PHYSI.CAL OUTPUT HAS NOT BEEN ACCOMPLISHED AT THIS TIME, 
BUT IN ALL RESPECTS FOR THE USER OUTPUT IS DONE, 

E.-'11 
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~---------------- HEWLETTS PACKARD --..... 

TERMINAL I/O OVERVIEW CPAGE 6) . 

INTERRUPT 

TIP 
SETS DB TO SYSDB. READS CHARACTER FROM DEVICE AND SAVES 
IN !CS (MAY BE INVALID OR SPECIAL CHARACTER), SETS UP 
LOCAL VARIABLES, CHECKS FOR SPECIAL INTERRUPT PROCESSOR 
AS BErORE, ACKNOWLEDGES INTERRUPT, CHECKS FOR OUTPUTTING 
TO DEVICE. iHEN EXECUTES THE OUTPUT SECTION OF TIP. TESTS 
ARE MADE FOR END-OF-WRITE, END TEUF AND CERTAIN SPECIAL 
FLAGS. THE COUNT IS DECREMENTED FOR # CHARACTERS, THE 
CHARACTER TO BE OUTPUT IS OBTAINED AND LOGICALLY OR'D WITH 
AN OUTPUT CONTROL WORD. THE CHARACTER IS THEN OUTPUT TO 
THE DEVICE AND AN IXIT IS DONE. 

WHEN THE OUTPUT IS COMPLETED, AN INTERRUPT AGAIN OCCURS 
AND TIP IS ENTERED, TIP DOES ALL OF THE CHECKS OUTLINED 
ABOVE AND THEN GOES TO THE OUTPUT SECTION TO OUTPUT ANOTHER 
CHARACTER. EVENTUALLY THE END-OF-WRITE CHECK PROVES TRUE 
(COUNT GOES TO Q) AND DIT STATE IS SET TO "NULL", TERMINAL 
BUFFERS ARE RELEASED AND A CHECK IS MADE TO SEE IF ANY MORE 
R~QUESTS ARE QUEUED FOR THE DEVICE, IF THERE ARE REQUESTS, 
THEN THE NEXT REQUEST IN THE QUEUE IS PULLED UP (BY AN 
EXTERNAL PROCEDURE) I TIP Is THEN RE-·EXECUTED. IF NO MORE 
REQUESTS, THE INTERRUPT PROCESSOR DOES AN IXIT. DISPATCH 
AW~KENS THE REQUESTING PROCESS AND EXITS ARE THEN EXECUTED 
ALL THE WAY BACK TO ATTACHIO. ATTACHIO KNOWS THAT' 
COMPLETION FOR "WRITE" WAS DONE, SO IT GIVES BACK THE 
IOQ AND EXITs ARE DONE SACK To THE usER cooe. 



-------- H£WL£TT$1PACKARD --------....;.._ 

TER.f11AIRL I/o Pl(ocE.SSING 

DRIVER 

l(Eq LIE.ST 
CON 'r It. 0 /..J.E./) 

s r1t-r£: 
/./cw 
STA-R.reD 
~AITIAJG 
C"H'L£T£D 
A8o~rED 

D/T 

TBUFS 

TIP 

DArA TRl'IJ.Js111ss111A1 
c ""' rtt. DJ..L ED 6Y pJ!YI c..E 
..ST'A rE: 

JJLI ).J. 
/fl:ADJN G 

Wlf ITING.. 
ETC; 



----------------~-------FA'f!.::'I HEWLETT ___ _ IL.'.~ PACKARD 

H A R D W A R E 

OVERVIEW 

SERIES 11/111 

SERIES 30/33/'-14 



hypothetical microprogrammed CPU 

-- +1..--

c L ~I 
I i- U i-: addr~ 
A T selector 

.......... _. 
._,'!:. (ROM) [ * 

µjump addr 

'-- from memory 

* denotes latched· 

A 
E , __ from 

which G memory 

from ALU I ____ _. s !....,_ _______ _ 

which 
to ALU 

T 
E 

_ _.Ai- ALU 
s in 

1-- ~ 

instruction which operation A ALU out 
L 1---..-------..110 

ROM 

T 
u 

----1~ MEM 
ALU 

--· E 1---l in 
which 

to ALU 
G 
I 

...__ ___ , s ·------
which 

from ALU 
T 
E 
A ·-- from 1/0 
s 

---------------------------llEWLETTSPACKARD 



N 
I 
A 

* 
MEM 

supercharged CPU 
µ JSB 

control 

save 

* 

JL JMP 
Interrupt 

* denotes latched 

Q denotes named bus 

R ,_._.... ® 
E R 
G ............... _ _., bus 

S REG 

* 
R R A 
0 0 L R -----~---· R 1----·----M 

u fy\ 
1 2 \V 

* 

data out 

* 
1/0 

S R 
H 0 
I T 
F A 
T T 

E 

decimal 
correct 

® 

data out 

MEM 

-......------------- H £WL£TT s PA' j/i!tllljl 



rort 
ConuoUer 

i.t.clOI 

()ttnfloll 
1 

J 

J 
I 

Oita 

' 

Sv1t1m 
Oitc: 

-------- HEWLETT~PACKARD 
HP 3000 SERIES 111 ARCHITECTURE 

~--------------~~---:,.....,..., 

C.ntul 01l1 Dua 

-.. 
MCU ucv MCU 

•• .. kb• I Mb 4• JM Kb• I Mb 
IOP CPU 

Con.o&t U.. '° ti 0,. .. 11 ltfMin1l1 I au':::f• Tet1nlnail1 .llllllll 

ATC 1 ~ .. 4 iotal Alf• r ATC 

IOP Bua 

Utt•• II l• ... 

J Muhlpt1 .. r O.Vioe 0111kle ConuoH111 Device 1-- Devlcltt • • • Channel Conuof.., Conuoller 
CMU><I , -, 

Oi11e 
Multiplexer Channel lua 

Cont10U11 

. 
__, 

..,.. •• 1 ••• Ad•en 
Orivff -

- ------ -------------
SYSTEM TERMINOLOGY: ASYNCHRONOUS TERMINAL CONTROLLER 



.. r 

____ t_lft_K_O f~OOULE 

MEMORY AHR>. Y MOOlJLES 

01234567 

CPU BIC 

SYST£M 
fRONT 
p l[l 

JMA1NTENANC£ 

(~NTERFACE 

-I 
I~~ 
~?~I 

AOCC 

MAIN 

SERIES 30 
SYSTEM BLOCK DIAGRAM 

GIC 

INTER MOOUL£._!lUS (IMB) 

GIC 

AOCC 
E>CTENO 

,----oiSCI (\ SYSTEM 
~DISC 

mu J 0 FHXIOLE 
CONTROLLER -,____ OISC 

UN£ 
PRINrfR 

•·----ii LINE PRINTER 



,.--------

SERIES 33 
SYSTEM BLOCK DIAGRAM 

1/0 
JUNCllON 
PANEL 

~~=-~r===='=N=IT=R7M=O=D=U=~=O=US~(l~M~m~=~-=_~~===.9c==== 

I ~!mil. ---,---:----1----- . l~·iJ . ~I~ 
Li/mm rDCC =i . ADCC ] [ I 1/0 Jl!':"'TION PANEL -__ J: MA. INJ _Xl£!-ID_ ,-c-oN-rnffiirnrOn ~I 

MAINTENANCE _ SYSTEM 

INlERFACE ___ cj l llciir:~Q~_ .. - ·1 DISC 

JQJJ- JU!•~l!Of" . 
I- ···- ·- f AN£L 

COU!;OU: ·-1-------~-_J 
_rnm!tt~!u,_J 

flEXIULE 

OISC 



jDJli-;-----System Consoa 

! 

: .. CMP C?U 

IDJ H MOdom ~~=:~.,, 
( Console 

. gJ ~ 
_Ll 

AOCC AOCC "' ~ 
extender Ma an 

Q • Q 

:e • l J ~ • 
Si • 

..!. ill .s • 
• AOCC AOCC 

Extender Main 

1 J 

• _li_Ll f--: GIC • • AOCC 
Main 

'-... 

Figure G·l HP 3000 Series~ Hardw;ire Organization 

• 9895A t1ex101e disc drive 

• 2680A 1nteH19en1 taser 
pnnters 

• 2608A. 2617A. 2619A 
lane pnnters 

• 7970E. 7976A race drives 

• 7911 P. 7912P. 7920. 7925. 
7935 disc cnves 

• tntethgent Networl< 

Processors 



0 1 

2561<8 SMA'o 

2 3 4 5 

MCL 

ADCC 
MAIN 

6 

0 1 2 J 

7 0 1 

-,, ___ . 

2561-<B SMA'o 

2 3 4 5 

MCL 

6 7 

IMB 

FRONT 
PANEL 

MAG 
TAPE 

c 

GIC 

ALU 

DISC -0 DISC 

CTLR 

LINE 
PRINTER 

HPIB 

JUNCTION 
PANEL 

. GI~ 

CTL PCS 

CMPJ ___ ___._ _ ___.._______. 
Jn n CONSOLE 

__ -__ ·--·--·==-Ef ~v REMOTE 

SEl~IES 11-4 SYSTEfv1 BLOCI< DIAGRAM_ 

.. · 



SER..t Es sy $TE JV\. 

CAUH:'. EJ 
(Ot'IHott 

aus 
l'.N""fLl\fAC.& 

(c. n:\ CAC.lil 
&"\fMOl~Y 

fl A)' 
C.M 

su1r-r s·rnu1G 

ClHTflAL 
rlloC.f.5501~ 

UHlT 

(cru) 

PIAC.Non 
(OttTllOL 

UNIT 

::{> MU)l TO ALL y -
CPU :;f.08 f .------¥--~ Cot•'"'"'' 

(oc.u) 

:t/O 'SHOWN f\lfP.iSUtlS. 
OtU"( Ottf 1.t"\I. lt\6 '!'/.. 
R~GlllllltS. AH ,_Ol>ITIOtlAl 
"l'.:OA. 

c. 6 I. MMC. C.OMl-\ON ••~!:\""' 
c Ac. NC. s I e I.I ~ . (ca a) 
CMA OPllA '.UllfllfAC.t. 
OPT ~ ... i_ I (C.8:C) 

\ 

.· 

':\¥Sl"EM 
:irni:tHM.l 
801\I\() 
s 1:8) 

T../0 
8UfffR 
(~os) 

u 

C(>J"IMOt-1 
bUS 

:rtHl.ftfAC.£ • 
(CPI) . 

t1LHOA'(. 
c.o ll I' c. C.1' l«IH 

f ~ TOft•C..£ 
(. 

t1AIN 

:ll&Tlll-l'IOOVLI 
·aus 

' ~IOA 
t 

./ 

G.UURAL 
:[.10 

(.ON l ll0&.1 .. Ul 
G1c.'1 

,~;;·.<.:• 

C~••<K.~•• 

HAIH 

f1Lt101l1" 

... RRAY f--\ 
MM.A) 6Mb 



----------------· - . llEWL/n'Ts PACKARD. ---
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Series 40 and 40SX I Configuring HP 3000 Systems 

rlP 3000 Series 40 and 40SX 
Minimum System Configuration 

Supplied Hardware: 
• Central Processing Unit. 
• System Clock. 

• Control and Maintenance Processor (CMP). 
• 2 General I/O Channels (GIC's) for S\·stem Disc and 

Backup Tape Drive. · 

• 6 Kb (Series 40SX); 512 Kb (Series 40) Fil ult Control 
Memory with Controller. 

• System Mainframe Cabinet including Card Cage and 
Power Supplies. 

• 13 I/O Card Slots and expansion capability to support 
up to 2 Mb of memory. 

Serie:c; 40SX Only: 
• One (1) 7911P or 7912P (Option 012) Integrated 

Storage Unit with Cartridge Tape Drive. 

Required Hardware Ordered Separately: 
' 1 Svstem Console: Anv HP 262X, 264x, 2382A. or 

26336 terminal. · 

• 1 System Console Cable: if console is terminal type 
262.x,264x,or2382A. 

I/ 
I 

• 1 Asvnchronous Data CommuniciJtions Controller 
(ADCC·.'.vlain) to interface system console: 

• 1 Magnetic Tape Drive for system backup: 7970E or 
7976A required for systems \,vith more than 128 Mb 
disc storage. A 7911P or 7912.P with integrated 
cartridge tape, which is supplied with the Series 40SX. 
may be used for systems having 128 Mb or less disc 
storage. 

Series 40 only: 
• 1 Svstem Disc: 7920M. 7923M, or 7935H Master Disc 

Driver or 7911P or 7912P integrated Storage Unit. 

Supplied Software: 
Standard on each HP 3000 svstem is the Fund;imental 
Operating Software which includes: 

• Multiprogrnmming Executive (~!PE) Operziting 
System. 

• File Copying Utility (FCOPY/3000). 
• Text Editor (EDITi3000). 

• Sort and Merge Package (SORT-~!ERGE:'3000). 

• Data Base Management System (IMAGE/3000). 
• Data Base Inquiry Language (QUERY'3000). 

• Data Entry nnd Forms :-.!anagement Software 
(HP VPLUS/3000). 

• Keyed Sequential Access Method Software 
(KSA..\1/3000). 

• Complete User Manual Set. 

D 262X 
System 
Console 

I l 
;;::._ - ::::= 

[ j 

!~I l 

HP3000 
Series40 

I 

7911P 
Integrated Storage Unit 

HP 3000 Series -10 Minimum System Configuration 

.... 



Expandability 

The HP 3000 Series 40 and 
Series 40SX offer the expandability of 
a mid-sized computer at a small 
system price! 

It is not possible to configure a system to include all these 
maximums simultaneously. For additional information 
and guidelines please refer to the HP JOOO Configuration 
Guide. • 

0 
I 
' 

1 lntegrat•d Storage Unit 
7911 P witl'I Cartndge Taoe Orive 

. 7912P wiln Cartridge Tao• Orive 

4 M•gnetic Tape Drives 
7970E 1600 BPI 

•7975A 6250 8PI 

1 Flexible Oise Orive 
9895A 1.l Mb 

1 C&td Readet 
30106A-333 MP.JS Card Reader 

.. 56 Termln•ls 
2382A Ottli:e Oisotay Station 
262'1 Oisotay Station 
284x Oisotay Station 
307::c Cata Caoture 
2601A Oaisy-Wneel Printer 
26318 Cllarai:ter Printer 
26358 Printing rerminal 

\ 
• i -·= 

tr Ti 
HP 3000 Series 40 

and 
HP 3000 Series 4.0SX 

I 

2 Une Printers 
2608A 4oOO tcm 
2e11A eoo 1om 
2619A 1000 tc:im 

'See tile Series 40 Addendum for maiumum soeeilii:ations of tnis =erionerat • 

3 Oatacomrn Lines (INPs> 

~: 
..:::.... 

' -1 

2 Page Printers 
26aOA wer Printer 

a Oise Orivas 
7925MIS 120 Mb 
7920MIS 50 Mb 

'7935 404 MC 
'7912·140 64 Mb 
'7911-140 27 MC 

·== I i 
i 
! 

.. lnt:luding c:ioint·to-Qoint. muttiooint. OSNIOS vrrtua1 term1na1s. ano system console (maximum p.J1nt-to-001nt terminals = J2). 



HP 3000 Series 44 
iYlinimum System ConfigiJ.ration~ 

Supplied Hardware: 
2 <..:1.:ntr.11 Proct:ssin~ t.: nit. 
:a S\',.tl.!m Clllck. 

• l:litltmi ,1nd \!clinten.:tnce Processor(C\!P). 

'5 2C1.:nt!r.ll l 0 01<innds lGIC:;): forS\·stem Dbc and 
· B.1ct-.ui:i fape Drive. · 

11 l \k\!.tbvtc F,1ult Cvntrol \lemury with Controller. 

ll ~\'"tl.!m \1,1intr.:tmc CJbinet indudin~ Card C.1~1.:s .10d 
[\1\\'t.:r ~ui:ipiit!S. 

:a .:ii 1/0 ~luts .rnd i::xNn~ion c.:ii:-.:tcitv ior ..j. \k~.1bvtl:!s t1t 
\lcmlirv. · · · ' · 

• Buiit·in bl1l.ltiun Tr.1nsformer. 

Required Hardware Ordered Separately: 
lll l ::,·stt:m C.insole: :\nv I H' :::.62:<. 26.+x, 238::\. or 

:ri35i3 t1:rmin..1L · 
• I :,.;\'-.tt:m C1.1nsole C..1l,lc: it console is termincll type 

::.t12~. l6.+x. or 13S2A. 

:r 
I 

" 
:I I 

----

!-!?3000 
Series 44 

264X 
System 
Conso1e 

JI 'j 

... -,..-

C1.inti~urin~ HP 3000 Systems , Series .+4 

• l S\'stem Disc 79:.0:\l. 7923:\l tir7935H \l.:ister Disc 
Dri,·t:. 

• l Asvnchronous Delta Communic•1tions Cuntrullt:r 
(ADCC-\!,1in1 tu interface system console. 

11 l \ l.:i~nt:tic T.1 pe Drive for system b.1cku p: 79iOE ur 
i9i6A. 

Supplied Software: 
St•md.:ird on euch HP 3000 svstem is the Fund..tmt?ntal 
Operatin~ Sortwclre which includes: 

• Multipro~rllmming Executive (\1PE) Operatin~ 
S~·stcm. 

• Tt:xt Editor l EDIT.'3000). 
• File C.>pying Utility (FCOPYJOOQ). 

• ::iort ,10d \tcr~e P,Kk.:i~e (50RT·\1ERGE:3000). 
• IJ.1t.1 B.1~e \l,1n.l1.;t?ment System (l\!AGE.'3000). 

• IJ.1to:i B.1~e ln~luiry Lcln~u.:tge (QL'ERY/3000). 
• l.),1t.1 Entrv .lnd Forms M;.ma~t:ment Software 

(HP \'!'LCS·JUOO). .. 

• Kcvcd Sc~n.1cnti..tl Access Method Software 
(KSA\t.Juum. 

• Complete L'scr M.mual Set. 

/ o o 
I 
I 

7970E 
TapeOrive 

7920M 
OiscOnve 

HP 3000 Series 4~ Minimum Sy-;tem Configur.ltion 

._, 
I I 
I [ 



HP 3000 Series 64 
Minimum System Configuration 
S&.ipplied Hardware: 

C.:ntnil Processing Unit. 
S.-stem Cock. 
Di.ignostic Control Unit (00,J). 
'l(.;cneral VO Channels (GIC's): for System Disc and 
6.1ckup Tape Drive. 
2 ~.te~abytes Fault Control Memory with Controller. 
S Kb C.Jche Memory. 
System Mainframe Cabinet including Card Cage and 
P11wer Supplies. 
Z.4 L 0 Slots and expansion capacity for 8 Mbytes of 
iV\ttmorv. 

40 Kb of Writeable Control Store (WCS). 
Built·in Isolation Transformers. 

Required Hardware Ordered Separately: 
1 ~...-stem Console: HP 2642A Terminal with Option 
~M (includes cable). 
t Svstem Disc: i920M, i92SM. or i93SH Master Disc 
Ori\'e. 

HP3000 
Senes64 

Configuring HP 3000 Systems I Series 64 

• 1 DSN/AJvanced Terminal Processor ( 1 System 
Interface Board AND 1 Port Controller) to interface 
·the system console. 

• 1 Magnetic Tape Drive for system backup: i970E or 
i976A. 

Supplied Software: 
Standard on each HP 3000 system is the Fundamental 
Operating Soitware which includes: 
• Multiprogramming Executive (MPE) Operating 

System. 
• Text Editor ( EDI1i'3000). 
• File Copying Utility (FCOPY/3000). 
• Sort and Merge Package (SORT-~'lERGE/3000). 
• Data Base Management System (IMAGE/3000). 
• Data Base inquiry Language (QUERY/3000). 
• Data Entrv <ind Forms Management Software (HP 

VPLUS/3000). 
• Keyed Sequential Access Method Software (I<SA.'vf/ 

3000). 
• Complete User Manual Set. 

7970E 
TapeOrive 

7920M Oise Orive 

264X 
System 
Conseie 

HP 3000 Series 64 Minimum System Configuration 

I~ . '-· 



Expandability 

The Series 64 offers the best overall 
expandability of any HP 3000. Shown below 
are the individual maximums for each system 
feature. 

It was not possible to include the individual device 
maximums at press time because of ongoing system 
characterization testing. These maximums can be found 
in the Series 64 Field Training Manual Addendum. 

Oatacomm Lines {INPs) 

144 Point·to-Point Terminals 
... including up to 144 direct-connect or 
uc to 84 mOdem-eonneet terminals. 
262x Oisolay Station 
254x Oisctay Station 
307x Data Capture 
2601A Oa1sy-Whee1 Printer 
2631 a· Cnaracter Printer 
26358 Printing Terminal 

Card Readers 
30106A·333 HP-19 Card Reader 

ll 

il!ES 

I . 
Line Printers 

2619A 1000 LPM 
2617A 600 LPM 
260SA 400 I.PM 

l 

! 

. 

I 
Oise Drives 
7935A 404 Mb 
7925MIS 120 Mb 
7920M/S 50 Mb 
7912? 64 Mb witn Tace Bacl<uc 
7911P 27 Mb w1tn Tace Backup 

L _j_ 

1 
l""'"*'i 
=! 

l @] : 

ii.Uv 
!J I 

11 
I 
I 

I 
: 

" 
""" 

Page Printers 
2680A Laser Printer 

__ Magnetlc Tape Drives 
7976A 5250 BPI 
7970e 1600 BPI 

~ 
I 
I 

i 
_J 



ELECTRICJ\L 
LOADS PER 

DEVICE DEVICE --- -~-

ilAX II Ifill SPEED GICS *** 
tV\X G ICS 

# 7911/12 DISC**** 11 
It H3511 1 
7920/25M 1 
792Q/25S 
Ml\X DISC 

LI tlUS l? 

7970£-11 1 
J'l70E-S 
7916A 1-4 
1-V\X TAPES 

2617/\/19A l 
2603/\ 1 
MJ\X LPS 

9~195.1\ 1 
26HOA 3 
INP 1 
301%/\ 1 

263113 
fl f ft[ CT COtltiECT HRtll Nl\LS 
flODEf.I DI Rf CT COMHECT TEPJ1S 
illlLT I PO I NT TH:fllllALS 
DS PS H!OO TEIUH NALS 
~1!\X TEIUII NALS 

)J 

0 

S/30 S/31 

l l 
3 4 

0 0 
1 1 
1 l 
7 7 
8 8 

a 0 
-

1 1 
1 1 
1 1 
4811 II 4tlall 

1 1 
1 . 1 
2 ') ... 

1 1 
UUN!I 111 II UN 
2 7 
1 1 

S UPPORHO CONf I f\llRJ\ TJONS 

S/40 S/44 S/§1_ STARFISH GIC 

2 2 4***** l 6 DEVICES EAat MAX 
4 5 10 l 

4 l l 0 lllGH SPEED ONLY 
8 3 16 l 111 Gii SPEED OtlLY 
2 2 16 H/A HIGll SPEED ONLY 
7 14 14 N/A 
8 16 16 1 

1 1 1 0 DEOICJ\TEO 

1 2 6 H/A DEDICATED 
3 6 6 N/A 
1 1 2 l lllQI SPEED ONLY 
4 8 8 1 

2 4 4 H/A ANY 
2 2 4 N/A tlOT iOtl 111 SPEED GIC 
2 4 8 H/A 

1 1 1 0 l\tf{ 
2 2 2 2 111 flll SPEED OULY 
3 7 16** tt/A J\tl'{ 
1 1 1 ti/A DEDICATED 

4 4 16 
32* 60 144 (incl. 2()31 Bs) 
31* 59 84. 
951111 95 143 
95#:1 95 143 
961111 96 144 



#~#8 dedicated slow speed GIG 
lff;J 1 master max 

? currently specified as 1, but may increase to 2 due to Et1C changes 
U not tested 

f.'11 not tested on 256Kb memory sys terns 
* less on 256Kb memory systems 

** 10 @ 7000 CPS; 16 @ 2400 CPS 
*** a hi~h speed GIC is a GIC \~i th high speed devices on H - no more than six devices (not loads) may be on a 

**** if ordered with Linus, see Linus specification high speed GIC 
***** max of t\-JO per mn 

N/A ?eripherials available via selector channel or NUX, and not supported via HPIB. 



HP 3000. Family 
Hardware Capabilities ... 

The chart below shows how the Series 64 
hc:irciware features compare to those of the other 
HP 3000 family members. 

AnaJPeaiure 530 I SUI· 
. 

General 

Periormance Index 0.7-1 1.5-2 

Tecluiology Silicon ITt 
On 
Sap hire 

· CPU and Diagnostic: 4 9 
Boards 

Number of ALUs 1 l 

Microcode Cycle Time 450 ns 175 ns 

Writeable Control Storage - -
32-bit Operations Microcode Microcode 

loop loop 

Cache Memory Size - -
Memory/Central Bus 

. 

:VUNIMAX Memory 2S6Kb I L\1b 2S6Kb I ~'vtb 

Effective Memory 640 ns 700 ns 
Cycle Time 

Memory Bandwidth 3 Mb/Sec 3 Mb/Sec 

Address length 20 Bits 20 Bits 

Central Bus Bandwidth 3.8 MbiSec 2.8 Mbl.Sec 

IIO -
IIO . IMB Sel. Chan. 

Single Bus Bandwidth 3.0 Mb/Sec 2.3 Mb/Sec 

Total I/O Bandwidth 3.0 MbtSec 2.3 MbtSec 

Peripheral Protocol HP-IB Parallel 
Differential 

Max Direct Connect Terminals 32 64 

Total Terminals Supported 48 96 
(Direct connect plus multipoint) 

·, 

540 S44 564 

I 
2 • .S-3 2.5·3.S 7.9 

Schottky Schottky Emitter 
ITt rrt Coupled 

Logic 

4 4 14 

1 l 2 

105 ns 105 ns 7S ns 

- - 40 Kb 

Microcode Microcode Single 
loop loop Operation 

- - 8 Kb 

2S6Kb i 2Mb !Mb I 4.Mb 2.~b I SMb 

465 ns 465 ns 1.34 ns 

4.3 MbtSec 4.3 MbtSec 19 Mb/Sec 

24 Bits 24 Bits 32 Bits 

3.8 Mb/Sec 3.8 Mb/Sec 56 Mb/Sec 

u'vtB I.MB 1-2 IMB 

3.0 Mb/Sec 3.0 MbtSec 3.0 Mb/Sec 

3.0 MbtSec 3.0 Mb/Sec 2x.3.0 Mb/Sec 

HP·IB HP-IB HP·lB 

32 60 144 

56 96 144 

I 



PRONTO MEMORY SUBSYSTEM FUR SERIES 40/44 
••+•++•++•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

PRODUCT # UESCR I PT ION PRICE 

30094A MEMORY CONTROLLER ?? .. 

30171A 256Ka MEMORY MODULE ')? .. 
30092A 512Ka MEMORY MODULE ?? .. 

30161A !Ma MEMORY MUUULE 

CARD CAGE SPACE AVAILABLE: 

SERIES 44 

lST CARD CAGE 

(~ 
SM~'s 

CONTROLLER SLOT 

2ND CARD CAGE 

( ~.FOR 
sr"A' s 

COITTROLl.ER SLOT 

NOTES 

CONSISTS OF ONE 
1/4 fits SMA 

CONSISTS OF TWO 
1/4 Ma SMA'S 

CONSISTS OF ONE 
1fle SMAi 

SERIES 40 

( ~ 4 SLOTS FOR 
· sr·lfA' s 

. CONTROUiR SLOT 

16K RAMS 

64K RAMS 



CONFIGURATION LIMITATIONS 

SERIES 44 

- 4MB MAXIMUM MEMORY 

· !Ms AND l/4Ms SMA'S MAY BE COMBINED IN ANY MANNER THAT RESULTS IN ONE 
OF THE FOLLOWING TOTAL MEMORY SIZE~: . 
1.0, i.s, 2.0, 2·51 3.0, 3.5, 4.0 <Ms> 

- IF ANY l/4Ms ARRAYS ARE USED IN THE SYSTEM, ONLY 2·0 Ms'S UF MEMORY 
CAN BE INSTALLED PER CONTROLLER· 

- If ONLY !Ms SMA'S ARE USED, UP TO 4Ms OF MEMORY CAN BE INSTALLED ON A 
SINGLE CONTIWLLER. SECOND CONTROLLER IS NOT TO BE USED. 

SERIES 40 

- 2Ma MAXIMUM MEMORY 

- lMa ANO l/4Ms SMA'S MAY BE COMBINED TO OBTAIN SUPPORTED MEMORY 
SIZES OF * 

768Ka, lMBi 

• ONLY 4 MEMORY SLOTS ARE AVAILABLE - CAREFUL! 

..... 



ME tv10 l~Y C~ 0 M f) J\J< I~; 0 NS 

____ ,----·-wor~ns 
·----

SMA'S BANl<S ----- -
SYSTEM ~ PC MCI TOTAL MCL/ PC/\;'MCL/ 
MODEL TYPE J/\ J - TOTAL . TOTAL 

. 
-· ' 

111 161< 1281< 5121< 1M 4/8 2 I a /16 I . 
- ~-- --. -

30/33 161< 641< 5121< 5121< 8/8 1/8/B 
----

161< 128f< 1M lM 1/t 2 /B /8 
-- -···- ----

40 
64K 5121< lM lM 2/L 4 /8 /8 
161< 1281< 1M 2M 81116 2 /16 /32 

. 4-4-. 
_ ... _ . ----

641< 5121< 2M 2M 1/t 4 /37 .. /3L 



' • r-"', I -
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~-------------- HEWL£1'1',PACKARD ----..... 

SERIES I I/ I II HARDWARE 

• MEMORY 

° CPU 

0 IOP 

0 SELECTOR CHANNEL 

0 MULTIPLEXER CHANNEL 

0 DEVICE CONTROLLER 

. ' 



.·J . ·--· ·~ - .... ......... ..i. 

IOP BUS 

TDI 

TCI r 

CARD ..... __ .._,. 
READER/ PUNCl- " 

I.it_ 
['. 

~ 

TAPE 
READER 

--" 

~ 

LP 

MAG ~ 

TAPE '1 

HEWLETTSPACKARD ---­
CENTRAL 

DATA BUS 

CPU 

IOP 

M81 

BANKS 0-7 

MEM 

,--

IMCU -.. 

MCL. ""'". 

· MCL~~;.-.------~~ BANKS 8-15 . 7 

D C s c p c .. 

E 0 E H 0 0 
V N 

~ L A ~ R N ~ ~ 

I T ' 
, 

E N T T c I C N I 

E T I 

1fTfT 

DEVICES ....__ 

1£ ~ SS.LC _,, 
HP 3000 $IMPLIFIED BLOCK 

, 

I...--- DIAGRAM 

,. 



SELECTOR CHAtlHEL 

1 DISC COHTROLLER 

{ 7920} . 
1-8 7925 DISC DRIVES 

~-- Hf;WLETTIIPACKARD ---

HP 3000 SERIES 111 

ARCHITECTURE 

t1UL TI PLEXER . CHAHHEl 

LIHE PRINTER COHTROLLER-----•1 LP 

MAG TAPE CONTROLLER •l TO q TAPES 

DATA C'1Y1Uff I CAT IONS 1 

. HSI <ttAIIDWIRED SERIAL INTERFACE> 
. SSLC <SYNCftROHOUS SIHGLE LIHE CONTROLLER> 

-I NP-~< I tHELLI GENT . NETWORK. PROCESSOR> 
CARD., PAPER TAPE DEVICES 

ASYHCHRotlOUS TERMIHAL CONTROLLERCS) 

CRT TERMINALS• PLOTTERS., PRINTERS ATTACHED 

PRIHTJHG TERMINALS 



( 
----------------------------------- HEWLETTINPACKARD 

MEMORY 

• MEMORY PCA'S (PRINTED CIRCUIT ASSEMELY) CONSIST OF: 

I 
I 
I 
I 
I 
I 
I 

. I 
I 

• 

- SEMICONDUCTOR MEMORY ARRAY (SMA) 

SER I ES !I: 4K RAM, 64 KS/BOARD.1 256 KS-512 KB.1 4 BANKS 

SERIES !l!: 16K RAM, 25b KS/BOARD. 2~6 KE-2 MB. 16 BANKS, 

r- > l EACH M~'10RY CONTROL AND LOGGING (MCLj----• 

FAULT CORRECTION ARRAY (FCA) PER~ SMA'S 

- FAULT L.OGGtNG INTERFACE (FLI) ]f.-----~7"1 ?ER SYSTEM 

- I 
I 
f 

eanli:: I 
No. ' I 

I 
0 I 
1 I 
1 I 
2 I 
2 I 
3 I 
3 I 

I 

SPECS: 

I I 
l i'C 1o.' s ~ec;uired I 
I - I 

Syste,, I I 
word CacaettY I \I-CL S>'4A F'C'- rt.I Total I 

I I 
I I 

641": l ' 2 1 t s I 
9" )C I 1 3 1 1 6 I 
12 s r. I t 4 1 1 7 I 
160!o: I 2 5 2 1 10 I 
1c;21< 2 ~ ~ t 11 I 
224l( 2 7 2 1 12 I 
256io: 2 9 2 1 I t 3 I _, , __ , , __ t 

WRITE - 700 NSEC MINIMUM CYCLE TIME 

READ - 350 NSEC ACCESS) 70U NSEC CYCLE TIME 

READ/WRITE l's (Rwl) - 350 NSEC ACCESS) 1050 CYCLE 
TIME 

·:If 

.'-

NO OPERATION (NOP) - 700 NSEC CYCLE TIME ( 

l~----~---------~) 
3 



.I . 

MEMORY (CONT.). 

0 SERIES !I/Ill MEMORY WORD L.ENGTH IS ACTUALLY 21/22 BITS 

(le DATA + 5/6 CHECK BITS FOR FAULT DETECTION AND SINGL.E­

FAUL.T CORRECTION), 

0 ACCESS TO MEMORY IS VIA ~HE CENTRAL PATA BUS (CTL BUS) AND 

CONTROLLED BY MOQULS CONTROL UNIT (MCU). 



.------------- HEWLETT i PACKARD --

MC U 

MODULE CONTROL UNIT 

CONTROLS ACCESS TO CTL BUS 
ONE PER MODULE 

o MEMORY - MO.DULES 0 ;.. 3 

o SELECTOR CHANNEL - MODULE'4 

o CPU - MODULE 5 



----------------------------------- HEWLETTZ§PACKARD 

CPU 

- MICROCODED CPU 
- 175 NSEC CYCLE TIME 

- HARDWARE - IMPLEMENTED STACK ARCHITECTURE 

- DECODES MACHINE INSTRUCTION SET INTO MICROCODE 

INSTRUCTIONS To ExEcurE 

SPL PROGRAM RPG FORTRAN COBOL BASIC 
PROGRAM PROGRAM PROGRAM PROGRAM 

::::-- I ~ 

MACHINE COMPILATION INSTRUCTION 
SET 

i PREP 
SEGMENTED 
PROGRAM 
(w/sTT) 

T RUN 
MACHINE INSTRUCTION~ 
FOR 
MICROCODE 
EXECUTION 

(SEE SYSTEM REF. MANUALJ PG.3-36 FOR MICROCODE INSTRUCTIONS) 

-CPU LOGIC CAN BE DIVIDED INTO! 

- MICROCODE PIPELINE 

- DATA PIPELINE 

l...__ _______ j 
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s......., ...-J' ' 

t( ' -~ ' "' d 
ti. ' ..__! '--

r-- ..--

A s .. 
t-- L • 

u f 
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jfA(I( ....... -. 

U-BUS 
.U.. (ro 1or) 

To 
CJL 
BUS 



,,,,..---------------- HEWLETT' PACKARD --... '\ 

MICROCODE PIPELINE 

1. NIR IS FETCHED FROM MEMORY CONCURRENT TO CURRENT 

INSTRUCTION EXECUTION. 

2. CIR IS LOADED FROM NIR. (l CLOCK CYCLE) 

3. LUT RETURNS THE MICROPROGRAM STARTING ADDRESS FOR THE 

c IR INSTRUCTION I 

4. THE V-BUS MUX OUTPUTS A 16-BIT ADDRESS TO THE ROM AND 

INC. 

5, THE RuM OUTPUT (32-BIT INSTRUCTION) IS CLOCKED INTO 

RQR-1. AT THE SAME TIME1 THE ADDRESS IS INCREMENTED 

AND SENT TO RAR. (1 CtOCK CYCLE) 

6. THE OUTPUT OF THE RAR IS SENT BACK TO THE V-BUS MUX 
AND 10N THE NEXT CLOCK, THE INCREMENTED ADDRESS IS SENT 

BACK TO THE ROM. 

7. IF THE MICROPROGRAM JUMPS TO A SUBROUTINE, RAR IS STORED 

IN SAVE. 



------------------ 1UWLET1's PACKARD ---

RQR1/ROR2 FIELDS: 
S - (0:4) SELECTS ONE OF 31 REGISTERS TO BE LOADED INTO 

THE S-BUS. 
STORE - (5:9) SELECTS ONE OF 29 REGISTERS TO STORE THE U-BUS 

DATA, 

FCN - (10:14) SPECIFIES THE FUNCTION TO BE PERFORMED SY THE . ' . 
ALU. 

SKIP - (15:19) DETERMINES WHAT CONDITION SHALL BE TESTED FOR 

A POSSIBLE SKIP. ALSO CONTROLS NEXT CIR . 
. SHIFT - (20:22) SPECIFIES HOW THE DATA WILL BE SHI~TED. 

SP/MCU - (23:27) CONTROLS SPECIAL FUNCTIONS AND MEMORY/CTL REQUESTS. 

R - (28:31) SELECTS ONE OF 15 REGISTERS TO BE LOADED INTO 

THE R-BUS. 



.,,.,,,,..---------------- HEWLErrs PACKARD ---..., 

DATA PIPELINE 

1. ON THE FIRST CLOCK CYCLE, THE ROM INSTRUCTION C32-BIT) 
IS LOADED INTO RORl .. 

2. RORl DECODES THE S AND R FIELDS TO LOAD THE S-BUS REGISTERS 

IN ADVANCE OF THE OPERATION, 

3. ON THE SECOND CLOCK CYCLE, THE REST OF RQRl IS LOADED 

INTO ROR2, THE R-BUS AND S~BUS REGISTERS ARE LOADED 

(AS PER THE R AND S FIELDS) AND RORl RECEIVES THE NEXT 

MICRO-INSTRUCTION, 

4, RQR2 DECODES THE REST OF -THE FIELDS TO DETERMINE WHAT 

OPERATIONS ARE TO BE PERFORMED AND WHERE THE RESULT 

IS TO BE STORED (IF ANYWHERE), 

5. ON THE THIRD CLOCK CYCLE, THE RESULT IS STORED FROM 

THE U-BUS, AS THE NEXT ROR2 IS LOADED. 

10 



------------------ HEwt.rrrS PACXARD ---

DATA PIPELINE (coNT.) 

· 6. IF A NEW NIR OR MEMORY OPERAND IS REQUIRED, THE MEMORY 

ADDRESS IS PLACED IN ACOR AND THE APPROPRIATE SP/MCU 
INSTRUCTION IS ISSUED, THE VALUE IS RETURNED (VIA CTL 
BUS) T~ ·THE OPND REGISTER OR NIR. 

7.. !F A WRITE TO MEMORY IS REQUIRED, THE ADDRESS IS PLACED 

IN DCOR AND THE APPROPRIATE SP/MCU INSTRUCTION IS ISSUED, 

II 



,--------------- H£WL£TTR PACKARD ---..... 

I 0 P 
INPUT I OIJiPUT PROCESSOR 

. o CONTROLS ALL I 10 

- DIRECT I/O 
- PROGRAMi1ED I/O CSIO> 

o CONCURRENT CPU I IIO OPE~~TIONS 

o DEDICATED BUS 

Iv 



.I 

.• 

1/0 
iaroe1111or 

110 
PToiyam Oau 

Wcrds 

llO Cata 
Procvam 

Wcrds 

~ DIRECT 1/0 

i 
4 
n:: IOP Sus O..ia 

I ~~ I 
1ii~.i:W:JW..i~t:"l'iW::liri.1%:~~~K~:m~rn"t:~~~;r~~'!'E£7~~r.~~;~1r:w~ : 
i PROGRAMMED 1/0 I 
~;~ Ni MUL TIPUXER. CHANNEL ·l , 
m . 
l!\ IOP Sus 

Onica 
Controller 

![!~~:;;~,~~!;;~=~t;;~gf,Wi~:tt:~:i&;:~~=mm;~:t~i~::s~nw.~:;~.;;;;~~#.':;;g:~-;;;:..:;ii:=f.::~~f.::-;..:::f.?.:::::~w:::: 

j~~j~: 'ria SELECTOR CHAN~~; Sus 

.~ 



----------------- HE:WLETTH PACKARD --, 

DIRECT I/O CDIQ) 

- DIRECT I/O USED FOR: 
TERMINALS 

SYSTEM CLOCK 

. , . CARD READER I PUNCH 

PAPER TAPE READER 

- MPE USES 4 CPU INSTRUCTIONS TO TELL THE IOP TO PERFORM 
DIRECT I/O: 

- RIO (READ I/0) 
- WIO (WRITE I/0) 
- TIO (TEST I/0) 

- CIO (CONTROL I/0) 
_TRANSFERS ONLY Q.iiE WO~ PER INSTRUCTION. 

M 
c 
u 

System 
C:oek 

r--- -1~1.!:!_c~ ~~ O~A 
1 01rect 1 

1/0 
I Device I 
I Device I 
I Cont. I 

roP aus 

I OIRC:CT 1/0 O~VICE I 
I L c::_N.!_R::.1.~_:~ ___ _; j 
'-......__ _____ ___.. 



·' 

.----------------- HEWLETT$ PACKARD --~ 

PROGRAMMSD I/O 

- p·ROGRAMMED l/Q 1 S USED FOR AU. DEV ICES HOOKED ONTO 

MUt..Tl?LEXER OR SELECTOR CHANNELS. (I.E. DISCJ TA?EJ LP, ETC,) 

- SIO (START I/0) CPU INSTRUCTION TELLS THE !OP TO INITIATE 

!/Q FOR A PARTICULAR DEVICE. 

- !/0 IS ACCOMPLISHED THROUriH AN SIO PROGRAM IN MEMORY, AN 
SIQ INSTRUCTION CONSISTS OF AN 10.Qd. AND AN lO~J REFERRED 

TO AS AN SIO ORDER PAIR. 

~ 

~~~----------------) 
/( 

.. ·•· 



HEWLETT fl PACKARD 

MULTIPLEXtR CHANNEL-
THE MULTIPLEXER CHANNEL ACTS AS A SWITCH TO 

ENABLE ONE OF ITS ASSOCIATED DEVICE CONTROLLERS TO 
TRANSFER ONE WORD OF DATA TO OR FROM MEMORY VIA 
THE TOP AND THEN ALLOW ANOTHER CONTROLLER) BASED ON 

i~~~'~r PRIORITY) TO PERFORM ITS TRANSFER. AT ALL TIMES; 
THE MULTIPLEXER CHANNEL CONTAINS THE CURRENT r/o 
P.B.OGRAM OOUBLEWORD FOR EACH OF THE POSSIBLE 16 
DEVICE; CONTROLLER. TO ACCOMPLISH THIS; THE 
MULTIPLEXER CHANNEL HAS A 16-LOCATIONJ SOLID-STATE 
MEMORY TO CONTAIN THE 16 I/o PROG~AM WORDS) AND IS 
RES?ONSIBLE FOR FETCHING THE NEXT 1/0 PROGRAM 
DOUBLEWORD WHEN NECESSARY. 

MULTIP!.:XER CHMlNei. 

16.C1n 
Solid·Sutc 
Me1nOfY 

O~T 

1/0 Proq 

D 

MEMORY 

1/0 ?roe; 

D 



( 

_,.-------------------------------------------------- HEWLrrt',PACKARD ~------......_ 
Memory 
Modwle 

CcNTRAl. (CTU CAiA aus 

Systtm 
Clock 

. . 

.IOP SUS 

I MU L. T1Pt.E~~so 
StO CATA 

,---...ir,c·=~ 

MUX 

MUX CHANNEL BUS 

Channel 
Cevica 



~---------------------------------- HEWLETT~PACKARD 
DEVICE CO~TROLLER 

THE HARDWARE LINKAGE BETWEEN THE CPU AND THE I/O DEVICE 

IS CALLED THE DEVICE CONTROLLER. IT TYPICALLY·CONSISTS 

OF ONE OR MORE LOGIC CARDS. IT MAY DRIVE ONLY ONE DEVICE 

SUCH AS A CARD READER OR SEVERAL DEVICES SUCH AS THE DISC 

DRIVE. FOR EACH CONTROLLER THERE IS ONE DRT ENTRY, 

I/Q 

SYSTEM 

DEVtCE 
CONTROLLER 

DEVICE 
CONTFIOLLEFI 

CARD READER 

LINE PRINTER 

DISCS 



.----------------- HE:WLJ:TTa PACKAR!l --..... 

• P-fsot..VES INTEP.Rl.JFT PRICRliY BEneN ctN'TROt.J..ERS, 

- Ccr-n:lGtJRED 'SY n£ SEQJENa'. W!RSD UP CN T'r!E ~ES CF T'r£ 

- Tre FIRST CXNTROt..l.!R M POu.wtR:::s PHVStCAU.Y GO iC FRCM M ICP . . 
HAS TH£ HlGH:ST PRICRiiY. Tre I.AST CO'mOLI...ER PHYSICAU..Y WtRS 

HAS 1/£ L.,Oi.EST PRICRiiY. 

30J32.B 
3C031~ 
301~ 
3C59:A 
3Ql29A 
3al.03A 
301.lCA 
3'JJ.02A 
30J32B-cm., -oJ2 
303ECA 
3al2EA 
303Ql/lA 
30l.15A 
LINE PRINTERS 
301C'.6/7A 
30119A 
3Qll24 
3'JJ.CEA 

rf30lJ INTERFJ.PT PJUJNG SEO.ENCE 

T EF:1 INA!.. DAT A lNTERF ACE 

SvmM U..CCx 
PAPER TAPE RE.AD~ 
Smc. SrNGu: LrnE Ccr-rr'Ror' ~ (AU.. us::s) 
7gj5)79'2Q Disc 
26&l DISC 
79lJ Dtsc 
2838 Disc 
TEF:1INAL. Cc:NmOL INTERFACE 
HAAtwtREO SERIAL INTERFACE 
P1...01iER 
PRCG~ WmCl..!....ER 
~NETH: TAPE 
kJ.. 
W-!J ~ER 
CAAD READ~CH 
~~01 
PmR TAPE Pu-101 



------------------------------------ H~WZ.,.'7~?ACKAP.~ 
HP 3000 SERVICE REQUEST PRIORITY 

~ROOUCT iRANSM!SS!CN -P1ANSF'=R 
TE CRiUs::d UMBER Mcne 

7905/7920 DISC 
2888 Disc 
7900 Dtsc 
2660 Drsc (2) 
7970 MAG TA?;: 
HARDWIRED SERIAL INTERFACE 
CArtD REA:i ER 
SYN~. S!NGL! L!NE CONTR. 
P!..OT'iER· 

PA?ER lA?E PUNCH 
PROGRAMM~ELE CONTROLLER 
LINE PRINTER 
CAR!) PUNCH. 

P ~~== i!o= R=~~=~ ,...._ ... 1,-,,._ ~--· .. 

CARD REAlJE ?/PUNCH 
ATC 
TRANSM!SS!ON MODE 
S - s-1 ---oR CHA"N~l :._..:\.. 1 • ,,, _.., 

30129A 
30102A 
30110.A. 
30103A 
30ll5A 
30360 
30106/?A 
30055A 
30126A 
30105A 
30300/lA 
ALL 
30112A 
30l04A 
30ll9A 
30032B 

MS - MuLTI?LE:XOR CHANNEL CSYNCHRONous) 
MA - MULTl?LEXOR CHANNEL (ASYNCHRONOUS) 
D - USED IN Dr~ECT r/o MOOE ONLY 

(1) lHESE DEVICES ~AY EE USED ON 
MULTIPLEXOR CHANNELS. 

,....,-... --- _,,flll8 
c:..1.1:1:1\ li"1C:. 

(2) lH!S INTERFACE IS DOUBLE-SUFFERED. 

s 480 
MS,S (1) 157 
MS 157 
MS,S (l) 250 
MS 36/18 
MS 125/62.5 
MS 0.8/0.4 
MS L2 
MS 0.13 
MA 0.04 
MA 252 
MA 250(3) 
MA 0.25 
0 0.3 
0 

0 1 O'? -· ..,, .. 

MU~ OUT 0.952 
!N 1.038 

SEL£CTOR CHANNEL 
2..3 MSYTES 

SE:L::C70R OR 

MSYTES 

(3) THIS ACTUAL DEVICE S?EE!l IS MODEL DE?:'.NDENT, ONLY THE H!GH::ST 
S?EE:D !S SHOWN, 
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--------------------------------------- HEWLETT~PACKARD 

SELECTOR CHANNEL-
THE SELECTOR CHANNEL ACTS AS A SWITCH) BUT IN 

A MANNER DIFFERENT FROM A MULTIPLEXER CHANNEL. THE 
MULTIPLEXER CHANNEL SWITCHES BETWEEN DEVICE CONTROLLERS 
ON DEMAND) BASED ON HARDWARE PRIORITY) WHERAS THE 
SELECTOR CHANNEL MAINTAINS THE CONNECTION FOR ONE 
DEVICE CONTROLLER UNTIL IT HAS COMPLETED THE I/O PRO­
GRAM. THEREFORE) ONLY ONE I/O PROGRAM IS CURRENT 
AT A GIVEN TIME FOR ONE CHANNEL. ANOTHER MAJOR DIF­
FERENCE IS THAT THE SELECTOR CHANNEL ACCESSES MEMORY 
DIRECTLY FOR DATA AND I/O PROGRAM WORD TRANSFERS) 
RATHER THAN INDIRECTLY THROUGH THE lOP. THESE 
FEATURES PERMIT A VERY HIGH-SPEED DATA TRANSFER RATE. 

~ ---
------$. 

- -- -'--.....:...'-----J..1 
Oaca 

$£1.!CTOR CHANNEi. 

.----- _8@ __ 
Prcq Counter 

·+· 

MEMORY 

Of:IT 

-EB 
1/0 Proo; 

D 
1/0 Proq 

D 
------1-- ----, 

tJ lG tg 
?-1 
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------------------------------------------------HEWLETT, PACKARD 

M 
c 
u 

Memory 
Module 

Memory· 
Module 

C!NTRAL. (CTT.l CATA BUS 

·so;nem 
Qoclc 

Memo:y 
Module 

HIGH S?E50 SlO CATA 

Select. 
Chan. 

Mcmor,• 
Module 

Set.ECTOR CHANN!l.. BUS 

IOP BUS 

Hi'l!h S~ff<I 
Oevica Cont. 

High Speed 
Oevice 



_,,,.-------------------------------------- HEWLETT~PACKARD 

PORT COi~TROLLER 

THE PORT 'coNTROLLER PROVIDES FOR PORTS TO THE CENTRAL 

DATA BUS FOR I/O PROGRAMS AND DATA TRANSFERS BET~EEN 

SELECTOR CHANNELS AND MEMORY MODULES. EVEN THOUGH THERE 

ARE HOOKUPS FOR MORE THAN ONE SELECTOR CHANNEL ONLY TWO 

CAN BE INSTALLED ON A SYSTEM. ONE REASON FOR THIS IS THE 

BAND WIDTH OF THE CENTRAL DATA BUS. 

1 HIGH SPEEO SIO OAT A 

Memory 
Module 

Set.ECTOR CHANNE!. aus 

Hiqn Siie.O .___.....J""\ Hi9n Soe•d 
On•c• C.:int. On1ce 

I'\ ... 

~1 



HEWLETT s PACKARD 

REVIEW OF 1/0 DATA ROUTES 

CENTRAL tCTLl CATA SUS 

J System I 
Clock . 

I DIRECT liO DATA ,..----1-------, 
I j Oitec:t 1 
I 110 

Oev .. :e I 
l l 
I Cont. I 
I OIF\:'.CT 110 DEVICE 
LCONTROLLER I ----------l 

1. DIRECT I/O 

Memory 
0 Module 

• 

l l-llGH SPEED SIO DATA 

Pon 
Cont. 

Select. 
Chan. 

•POR.T 2 NOT AVAILABLE i=·~i=l 
use WITH SHileS Ill 

, 12· 3' 4 
·---·-~ 

11· 

10? SUS 

SELECTOR CHANNH 3i...!S 

• 
I • 

Hrgh Sottd 
Oev1c:t Cont. 

l-1191'! SoHc 

Oev•c:~ 

• 

MUL Tl?!..EXE:J 
SIO DA,. A 

~~ 
~-: 

• MullllJ•"• 
I 

MUX CHANNEi.. SUS 

JJ PROGRAMMED r/o (MULTIPLEXER CHANNEL) 
, .. 

3. PROGRAMMED r/o (SELECTOR CHANNEL) 
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Series 33 
OPERATIONAL OVERVIEW 

) J 



SERIES 33 HARDWARE 

AMIGu HARDWARE (HP 300) WITH MPE. 

Nu SEPARATE IOP. 

I1frt.R-MuDULE Bus < H•U:D REPLAcEs CTL Bus/ IOP Bus. 

GENERAL r/o CHANNELS REPLACE SELECTOR/MULTIPLEXER 

CHANNELS. 

ANYNCHRONOUS DATA COMMUNICATIONS CONTROLLER (ADCC) 

REPLACES ATC FOR TERMI·NAL r/o. 
... 

C?l.J Prccassor CPU 
Sus 

(Microorcx:essor lnterlac:a 
& Mii:roc:oc:e1 C¢nuouer 

' t 

MEMORY 
MOOULS 1024Kl:> 

I 
uo 10 "'711 7'SI06 1'920. Cl 
7'92501$C::rM!S 

INTER 

lnleracl- Tem'lnalS (UO to • ger ..i.occ1 

MOOUl.! 

uo•o,..., 
-Clf•nf..S 
Wlll'I 
;,::nrQQerS 

I _...~1-11...._........_~I~! _ 

BUS 

uo to• 
1600 CCI 
~gnenc 

iaoe cnves ' 
c=nso1e 

I ..i.oc:: 
~llt"'!llf 

,,, •• ra.::. •• i"r,"""9"!3-, 

(UC t~ "' C11t ~.:C: 

ACCC • Asv~""O"C'-'S 
c=ira e:mm....,1c:.auQr.1 
i:="t•OIH!f 

HP 3X(I sc.::ues J3 HAFIOWARe ORGANIZATION (MAXIMUM CONFIGURA -:"ION! 

... "' •. ' .. -



.------------------ HEWLETT i PACKARD--\ 

WHY IS SERIES 33 
SLOWER THAN SERIES II/III? 

VERY BASIC MICROCODE PIPELINE CONCEPT ON SERIES 33, 

ALTHOUGH CPU CYCLE TIME IS ONLY 90 NSECSJ IT CAN TAKE 

3 TO 7 CLOCK CYCLES PER MICROINSTRUCTIONJ OR 270-630 NSECS. 

(COMPARE THAT TO 175 NSECS FOR SERIES II/III,) 

SERIES 33 HAS ONLY 2 HARDWARE TQS REGISTERS} COMPARED 

TO 4 ON SERIES II/III. 

ONLY ONE MAJOR DATA Bus I THE Ii·iBJ ON SER I ES 33 I 

SERIES II/III HAS CTL BUS AND !OP BUS. 

I/O ON SERIES 33 AFFECTS THE SYSTEM BECAUSE THERE IS 

NO !OP. THE CPU MUST INTERLEAVE r/o TRANSFERS 

BETWEEN NORMAL OPERATIONS, UPON REQUEST FROM DEVICE 

CONTROLLERS, 
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-------------------- HE:Wr..E1'1'S P.A.CXARD ----

GEJ~ERAL I/O CHAJ~i~EL CG IC) 

TRANSLATES I/O COMMANDS FROM THE C?U INTO HP - IB 

PROTOCOL. 

HP~ is TRANSFER RATE: APPROX, l MB/SEC, 

GIC CONTAINS DIRECT MEMORY ACCESS HARDWARE {DMA) TO 

TRANSFER DATA DIRECTLY TO/FROM MEMORY VIA !MB. 

DMA AL.LOWS 11 0VERL.APPING 11 C?U AND I/O OPERATIONS. 



!MB CHARACTERISTICS 
5f'KIES 30/33 

• aiClR:::TICNAL THRE=:-STATE TRANSCEiVERS ON OPERATION 

• 8US TERMINATJON SY 330 OHM NETWORK FCR 3.0 VOLT STEADY-STATE 

• CNE (1) ME·:;AeYiE/SECONC TRANSF::R RATE 

• 2 MEGABYTE MAJN MEMORY ACCRSSS!E!UTY 

(32 MEGAEYiE FU1URE USE) 

• MAXIMUM OF 1 S l/O CHANNELS 

• FULLY 1--'"YNCHRONCUS OPERATION 

• INTERLEAVED ADDRESS/DATA HANOSHAKJNG 

• DIRECT lNTER-MOOUL:: COMMUNICATION (IN~ERENT OMA) 



J OPERATION 

24 ADDRESS r MEMORY [];EH l PlY 

17 DATA 

CPU/BIC I 78 IMB _,_ 
7 I IANDSHAt<E ---

7 

9 CONTROL 

12 rmonnY I 1/0 I I 1/0 

6 POWER 

Cl-IARACTERISTICS OF INTE·RMODlJLE BUS 

SERIES 30)33 

I 



~-----------------------------------·HEWLETTZ:PACKARD 

"OVER~PP ING" CPU A1iD I/O OPERATIOi~S 

MEMORY 
MQCtJL!. 102CIQI 

M..n:r,Cavo• 

CPU Pn:l::asscr CPU I 
aus 

IMierc~ Interface 
& Mic:rcc:cce1 C::lntrouer 

a-11110 

l. GIC MUST REQUEST Accc:ss ·To THE !MB FROM THE CPU. 

2. IF THIS IS THE FIRST REQUEST FOR THE CURRENT I/O 

OPERATION., THE CPU 1iqITIAL.IZES THE GIC' S Di'lA HARDWARE 

THROUGH A MICROCODE CHANNEL PROGRAM, 

3. CPU THEN RELINQUISHES CONTROL OF THE IMB TO THE GIC. 

4. G!C TRANSFERS ONE WORD OF DATA DIRECTLY TO/FROM MEMORY, 

INDEPENDENT OF THE CPU. CPU IS FREE FOR OTHER ACTIONS. 

5. WHEN DONE, THE !MB IS RETURNED TO CPU CONTROL.. 

6. GIC WILL RE-REQUEST FOR THE IMB AND TRANSFER ANOTHER 

WORD UNTIL THE- I/O OPERATION IS COMPLETE. 
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CONFIGURATION 
HP3000SERIES44~~~~~--~~~~~~--~--~--~--~~--~-------

Optional Hardware: 

UO EXPANSION 
• 3001 SA--044 Asynchronous Oat a 

Communications Controller-Main 

• 30019A-044 Asyncnrcnous Data 
Communications Controller-Extender 

• 30079A.Q44 General 110 Channel 

• 30020A Intelligent Network Processor 

• 30092A 512 Kb fault control memory module. 
Memory sizes supported are: 1 Mb, 1.S Mb, 
2 Mb, 2.5 Mb, 3 Mb, 3.S Mb, and 4 Mb 

• 30094A Add-on memory controller for more than 
2 Mb of main memory 

• 30087 A Expansion kit including second card 
cage, cooling unit, and power supply 

• 2e069A·344 Une printer interface for existing 
2613AJ17AJ19A line printers to upgrade to HFl·IB. 
Order 261x·344 for new printers. 

DISC DRIVES 
• 9895A-010.333 1.2 Mb Flexible disc drive 

• 7906M·102 or 79065 ~O Mb Disc drive 

• 7920M·102 or 7920S 50 Mb Oise drive 

• 792SM·102 or 79255 120 Mb Oise drive 

• 792ST 240 Mb Disc storage system 

MAGNETIC TAPE DRIVES 
• 7970E-426 or 7970E-421 Magnetic tape drive 

PRINTERS 
• 2601 A 40 cps daisy-wheel printer 

• 2608A·344 400 lpm line printer 

• 2613A·344 300 lpm line printer 

• 2617A·344 600 lpm line printer 

• 2619A·344 1000 lpm line printer 

• 2531s.;331 160 cps printer 

• 26SOA page printer 

TERMINALS 
• 2621AJP, 2624A, 2626A. 26409, 2642A, 264SA, 

2647A, 2648A, 26358, 2675A Terminals 

• 3075A, 3076A, 30n A Data capture terminals 

PLOTTERS 
• Multi-pen plotters as terminal devices 

MODEMS 
• 37210T 4800 bps modem 

• 372.20T 9600 bps modem 

• 37230T Short Haul modem 

• 1326SA 300 baud modem for 262x terminals 

CARO READERS 
• SO-Column card card reader (3081) 

• 7260A Optical mark reader as -a terminal device 

Optional Software: 

INFORMATION SYSTEMS 
• Decision Support Grapnics/:3000 

• Text and Document Processor/3000 

MANUFACTURING APPLICATIONS 

• Materials Management/:3000 

LASER FRINTER 

• Interactive Design System/3000 

• Interactive Formatting System/3000 

FLEXIBLE OISC 
• Flexible Oisccopy/3000 

COMPILERS 
• C060L JU3000. COSOU3000 

• RPG/3000 

• BASlC/3000 

• FORTRANi:3000 

• SPU3000 

DATA COMMUNICATIONS 

• Distributed SystemSJ3COO 

• Remote Job Entry/3000 

• Multileaving Remote Job Entry/JCOO 

• Interactive Mainframe LinkJ:3000 

• Multipoint Terminal ScttwaretJOOO 

EDUCATIONAL 
• Student Information System/~OCO 

• College Information System/3000 



·' . . . 

ICF 34 'JAGUAR' PROCESSOR 

. JAGUAR COM1'IUNICATES 1VITH MEMORY 
OY'ER !MB.IDENTICAL TO SERIES 3:x: CPU 

cor,,fMUNICATES" WITH I/O OVER IlviB. 
IDENTICAL TO SERIES 3x CPU. 

I1v1PLE1'IENTS 25A CHANNEL. PROGRMi 
AND 11ACRO I/O INSTRUCTIONS. 

DIAGNOSTICS. 

REQUIRES 1'fORE POYVER. 



GENERAL CPU OPERATIONS 
FOR S LJ Y 

1. MACRO COMES IN FROM MEMORY OYER IMS 

2. LOADED INTO NIR (ALU). 

3. AT EXECUTION LOADED INTO ClR (ALU). 

4. LUT (CTL) TRANSLATES CIR INTO A ~ !CROCOOE STAR Tl NG 
ADDRESS FOR THE MICROPROGRAM TO IMPLE~ENT 1-JACRO. 

5. ADDRESS IS SU?PUEO TO CTL STORE ADDRESS SUS. 

6. CTL STORE. PRESENTS 48 SIT MICRO INSTRUCTION 
TO CTL SOARD INSTRUCTJCN DECODING CIRCUITRY. 

7. DECODED INFORMATION lS THEN PASSED TO ALU BOARD. 

8. ALU SOARD F:'.:TCHES ANO THEN EXECUTES THE GlVEN FCN 

9. RESULTS STORED INTO REGISTERS SPECIFIED eY CTL ao. 

1C. ONCE c:MPLETED THE CTL 80 THEN EXECUT::s NEXT MlCRG 
IN LJNE CR PERFORMS NECESSARY PROGRAM JUMPS. 

11. LAST MICRO INSTRUCTJCN WILL SE "NEXT" INSTR. 
THIS INFORMS CTL 80 THAT IT IS READY TO LOAD 
NEXT MACRO FROM NIR TO CIR. 
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'1"/J~ HEWLETT 
~~ PACKA~O 

HP 3000 Performance Guide 
For Installed Systems 

This guide is designed to provide existing HP 3000 users 
with the system performance information thev need to 
help plan for future growth through memory expansion or 
svstem u;igrades. The data shown are intended to serve as 
guidelines of HP 3000 performance in a general.purpose 
EDP environmem. including on·line transaction processing, 
batch processing. and program devetc;iment. 

Performance in this guide is measured in terms of trans· 
action throughput (total number of on-line uansactions per 
hour handled by the system), and response time (averaged 
for all on-line terminals) in seconds. The guide compares 
the performance of the most common models of the HP 
3000 computer family -the Series 30, Series 33, Series II, 
and Series 111 - to that of the Series 44, which serves as 
an uQgrade for all other HP 3000 systems. Performance of 
the different systems is also measured with varying amounts 
of main memory. and with MPE·I 11 and MPE·I V versions of 
the MuitiProgramming Executive (MPEl operating system. 
All tests use a standard application load - detailed at the 
end of the Performance Guide - unless it is s'tated that the 
standard load plus heavy additional on·line and batch pro· 
cessing has been used. 

Actual HP 3000 system performance will vary, depending 
upon your system configuration and apotication load. 
Configuration factors affecting performance include the 
Svstem Processor Unit series. the amount of main memory, 
the system discisl configuration, and term,inal and data 
communications usage. Actual performance in any parti· 
cular configuration will depend uoon the aoplication load 
and its mix of such factors as data entry. inquiry, program 
compilations, file sorts. batch processing, and data 
communications. 

MPE·IV PROVIDES 
IMPROVED PERFORMANCE OVER MPE·lll 

Most HP 3000 Series 30. 33, 11, and 111 systems will 
experience a significant improvement in transaction through· 
put and response time simoly by converting from MPE·ltl 
to MPE·IV. The software compatibilitY of MPE·l 11 and 
MPE-IV means that converted programs rarely, if ever, 
require modification or even recompilation. There is no 
additional charge to supi:ioned HP 3000 systems for the use 
of MPE·IV. Enhancements in MPE·IV that contribute to 
its improved transaction through;Jut are an improved 
memory manager, a more efficient file system, and greater 
system tuning capabilities through the disoatcher/scneduler. 

HP 3000 Series 11 and I l 1 

The graohs below com9are transaction throughput and 
response times of the Series 11 and Series 111, using MPE·l 11 
and MPE·IV. Performance of the Series 11 with its maximum 
memory of 512 Kbytes is nearly identical to that of the 
Series 111 with the same amount of memory. 

-

• 

• 

SERIES Iii TRANSACTION RATES 

SE:RIES Ill RES?ONSE TIMES 
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C:mclusion: Using the test application, MPE·IV showed a 
substantial improvement in borh transaction throughput 
and resoonse time over MPE-IV, especially when running 
32 to 56 terminals, and when using small memory sizes. 

(continued) 



HP 3000 Series 30 and 33 

The graphs below compare transaction throughput and 
response time of the Series 30 with one megabyte of 
memory using MPE-111 and MPE-IV. The number of 
terminals was varied from eight to 32. Performance of the 
Series 33 1s identical to that of the Series 30 with the same 
amount of main memory. 
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Conclusion: Series 30 and 33 systems with a large number 
of on-line terminals - over 24 in the test application -
experience the greatest performance improvement with 
MPE-IV over MPE-111. . 

"' 

UPGRADING FROM 
SERIES II OR SERIES Ill TO SERIES 44 

The HP 3000 Series 44 is the highest performance member 
of the HP 3000 family. The Series 44 provides a CPU with 
60% more performance in raw processing power than that 
of the Series 111, and supports up to four megabytes of 
main memory - twice as much as the Series f 11. The graohs 
below show the improved performance that can be achieved 
by upgrading from a Series 11 or 111 to a Series 44. Perter· 
mance of the Series II with its maximum memory of 512 
Kbytes is nearly identical to that of the Series 111 with 512 
Kbytes. All tests were run using MPE-IV. The fi~t two 
graphs (below I use the standard application load; the next 
two graphs (following page) use the standard application 
load plus heavy additional on·line and batch processsing. 
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Canclusion: For the test applications, the Series 44 contin­
ued to provide transaction throughput and response time. 
improvements at and beyond the terminal load where the 
Series 11 I had achieved its maximum throughput. The Series 
44 also provides extensive growth capability through the 
addition of main memory. 

UPGRADING FROM 
SERIES 30 OR SERIES 33 TO SERIES 44 

Upgrades from the Series 30 or 33 to the Series 44 are fully 
peripheral compatible as well as software comoat1ble. 
Consei:iuently. these upgrades offer very favorable orice/ 
performance, and can be implemented with a m1n1mum of 
disruption to your operating routine. Series 44 upgrades 
from the Series 30 or 33 typically require only a iew hOurs 
for on-site inStallation . 

The graphs below show the improved performance resulting 
from upgrade ot a Series 30 or 33 to a Series 44. Perfor­
mance of the Series 33 is identical to that of the Series 30. 
All tests were run using MPE-IV. 
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Canclusion: The Series 44 provided significant transaction 
throughput and response time improvements over the Series 
30 and 33 atessentially all terminal loads. The improvement 
in transa~ion throughput and resoonse time provide~ by 
the Series 44 over the Series 30 or 33 increases with the 
load ot the application. 

(continued) 



SERIES 44 THROUGHPUT 
GAINS OVER SERIES 30/33 AND SERIES Ill 

The following chan:s extract data from the preceding graphs 
and reduce it to· a set of gain factors comparing expected 
throughput of the Series 44 to that of the Series 30/33 
and the Series 111. These gain factors. based on the test 
applications in this guide, are intended as guidelines only 
for gauging approximate Series 44 throughput with different 
amounts of memory. Actual throughput gains achieved in 
practice will vary. depending upon your application. 

How Gain Factors Were Derived 
There are two sets of gain factors: one comparing Series 44 
throughput with that of a 1 Mb Series 3013:3; the other 
comparing Series 44 throughput with that of a 2 Mb Series 
111. MPE-IV was used throughout. so the gain factors show 
the improvement in throughput of the Series 44 with MPE-IV 
over and above that of the Series 30/33 or Series 111 with 
MPE-IV. The twO sets of throughput factors were derived 
by dividing: 

• the throughput (transactions per hour) of the Series 44 
with the amount of memory indicated below, at the 
number of terminals for which maximum throughput 
was achieved, by 

• the throughput of the Series 30/33 with 1 Mb memory 
(for the first set of factors). and of the Series 111 with 
2 Mb memory (for the second set of factors). at the 
number of terminals for which maximum throughput 
was achieved on those systems. 

This method was used to calculate all gain factors for 1 Mb. 
2 Mb. and 4 Mb of Series 44 memory. The standard appli­
cation load was used at 1 Mb and 2 Mb; the heavy workload 
was used at 4 Mb. Extrapolation from these data points was 
used to derive gain factors for the Series 44 with 1.5 Mb. 
These data points are the larger values in the ranges shown 
below. 

The number of terminals in use when maximum through­
put was achieved. as well as the average response time of 
those terminals, varied according to the system and its 
memory size, as can be seen on the preceding graphs in 
this guide. 

Amount of 
Series 44 Memory 

1.0 Mb 
1.5 Mb 
2.0Mb 

Amount of 
Series 44 Memory 

2Mb 
4Mb 

HEWLETT 
PACKAt=IO 

Expected Series 44 
Throughput Gains 

over 1 Mb Series 30/33 

1.0 -1.3 
1.5-1.8 
2.0-2.3 

Expected Series 44 
Throughput Gains 

over 2 Mb Series Ill 

1.3 - 1.5 
1.5 - 1,8 

TEST ENVIRONMENTS 

The standard application workload which was used for these 
tests was chosen to rep~esent a general·puroose EDP envi· 
ronment. A mix of the following activities was used. 

• Program Development: 1200 line COBOL programs: 
compilation and preparation. 

• V/3000 and IMAGE/3000: COBOL program verified 
and entered data against an IMAGE data base. then 
updated that data base. The data base consisted of 
50.000 records organized into ten detail and 18 master 
data sets; V /3000 data entry activity consisted of a 
series of three screens. 

• Data Inquiry: QUERY/3000 was used for on-line data 
base inquiry and reporting; the data base used was the 
same as described above; the inquiries were FINO's 
and REPORT's. 

• MPE Commands: Commands such as LISTF. HELP. 
and SHOWJOS were executed. 

• Batch: A COBOL program read 10,000 records from a 
file and sorted them on two keys; a COBOL report 
program produced a sorted report from the data base. 
printing summary totals for each sort field; the file 
was sorted twice and two reports generated. 

Some tests used the standard workload plus additiOtlal 
on-line.and batch processing. The additional processing 
workload consisted of: 

• Two COBOL compiles of 1200 lines each with a 
maximum stack size of 25.000 words 

• Two batch jobs as described in the standard application 
workload above. The jobs ran concurrently at all times; 
upon a job completion. a new job was initiated. 

• The V /3000 application described above was modified 
tor larger memory utilization. 

As the number of terminals varied •. the mix of terminals 
was held fixed. The following mix of on-line terminals 
was used in the rest environment: COBOL program develop· 
ment. 10% of terminals. V /3000 and IMAG E/3000 updating. 
75% of terminals; QUERY/3000. 12% of terminals: MPE 
commands. 3% of the terminals. Series 44 configurations 
used dual master disc drives attached to the same General 
1/0 Channel (GICl at 1 Mb and 2 Mb. 

Note. All tests were conducted using 2400 bps terminals. 
Data entry with V/3000 was done in block mode. Perfor· 
mance results shown here apply to the test application mix 
only. which is intended to be indicative of a general-purpose 
EDP environment. Transaction throughput and response 
times on HP 3000 systems will depend upon your specific 
configuration and application. 

The indicated throughput gains were derived using the 
application workloads descrived in this guide only. 
HEWLETT-PACKARD DOES NOT WARRANT OR 
REPRESENT THAT THE INO!t;ATEO THROUGHPUT 
GAINS WILL BE ACHIEVED FOR ANY PARTICULAR 
CUSTOMER APPLICATION. 

Printed in U.S.A. :S/81 



SYSTEM SUMMARY OBJECTIVES 

o SE 335 Course Overview 

o Tie All Subjects Together 

o Aid in System Troubleshooting 

LENGTH 1/2 Day 
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SUMMARY WILL ENCOMPASS THE FOLLOWING: 

0 System Startup 

0 Logon 

0 Dispatcher 

0 Memory Man.ager 

0 Logof i' 
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SYSTEM SUMMARY SCENARIO 

I. Bootstrap System 

II. Logon to OPERATOR.SYS 

III.enter :SHOWJOB 

IV. enter :RUN MYPROG 

A. Read from buffer - record not there. 

B. Program peals internal procedure - utilize STT. 

C. Program peals an absent segment. 

V. enter :BYE 
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I. Bootstrap System 

<INITIAL'S STACK> 
INITIAL - System Process that boots system. 

-INITIAL'$ environment set up by microcode. 

-Speed sense console; automatic for SII/III/40/44/64 
; hit carriage return for S30/33 

-If RELOAD; Disc Cold Load Info Table {on ldev 1) built 
to point to directory, virtual memory, MPE, free space 
table - loads from tape. 

-If-not RELOAD; uses existing Disc Cold Load Info Table to 
!'ind above info. 

-Initializes MPE tables in memory 

-Create system processes, some awakened and put into junk 
wait - others not awakened until PROGEN, ie., DEVREC, 
PFAIL, etc. 

-Awakens PROGEN - puts on DISPQ 

-ASMB(Disp) 

PROGEN EXECUTES <PROGEN'S STACK> 

-Requests date and time 

-Initializes system clock 

-Awakens system processes not already awake 

-System now up 

-PROGEN junk waited 



rr. Logon to OPERATOR.SYS 

-walk up to unowned terminal 

-Hit carriage return on terminal, terminal interrupts 

-TIP executes; haDdles interrupt <ICS> 

-Wake up SYSIOPROC 

SYSIOPROC EXECUTES <SYSIOPROC'S STACK> 

-Peals terminal monitor; process interrupt 

-Wake up DEVREC 

DEVREC EXECUTES <DEVREC'S STACK> 

-Output prompt 

-Read JOB, HELLO, DATA command 

-Build JMAT entry; state=introduced 

-Check passwords 

-Wake up UCOP 

-DEVREC waits 

UCOP EXECUTES <UCOP'S STACK> 

-Get PCB, STACK, JIT, JDT, JPCNT 

-Allocate $STDIN/LIST 

-Build PCBX, MORGUE stack markers 

-Wake up Command Interpreter (CI) 

CI EXECUTES <CI'S STACK> 

-Calls procedure INITJSMP (module NURSERY) to finish 
CI's initialization 

-Issues prompt 

-Reads command 

5 



III. Enter :SHOWJOB 

As each character is read an .interrupt is generated and TIP 
is activated. Tip places the character into a TBUf; the 
carriage return (c/r) causes the command string to be passed 
from the TBUF to CI's stack. 

-Command passed to command image in CI's stack 

-CI parses conunand and uses a routine tq hash into the MPE 
command dictionary. 

-CI finds the SHOWJOB command and the corresponding FLABEL 
for the command executor 

-Executor code examines JMAT entry 

-Outputs info to $STDLIST 

-Exits back to CI code 

-CI outputs prompt 

-CI reads command 
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JV. Enter :RUN MYPROG 

-CI parses RUN command 

-CI creates MYPROG process, loads it and awakens i~ 

-CI junk waits 

MYPROG EXECUTES <MYPROG'S STACK> 

Assume MYPROG has: 
o $STDIN/$STDLIST open 
o 2 LACB's in PXFILE area 
o PACB (buffered) in XDS 

-MYPROG Fopens existing disc file (old file) called MYFILE 
as first opener 

-Creates PACB in XDS, FCB placed in shared FCB XDS 

A. PROGRAM EXECUTION 

FREAD one record (on first read the whole buffer is filled) 

ATTACHIO gets DRQE 

AWAKEIO chooses monitor 

SIODM chooses driver 

DRIVER-INITIATOR starts physical I/O 

SIODM 

DRIVER-INITIATOR starts another physical I/O 

SIODM 

AWAKE IO 

ATTA CHIO 

if there is one on that device 
(Ripple effect) 

WAIT BIO bit set on in MYPROG's PCB entry. 
ASMB(Disp) is then issued. A 6-word stack 
marker is placed on MYPROG's stack. 

Microcode now goes to Dispatcher's stack marker on ICS and 
begins execution. 
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DISP EXECUTES <ICS> 

SAVESTATE places MYPROG's S, Z, Q register values in 
PXFIXED 

RESCHEDULE MYPROG' s priority ==· 154. 

DISPATCHER 

Check CPU time since last priority changed. 
Finds CPU time exeeded AST. 
Add 2 to priority. 
Places process in correct spot on DISPQ. 

-Chooses next process on DISPQ (Process B) 

-Puts its register values from PXFIXED onto ICS 

-IXIT 

-Process 8 is now launched 

PROCESS B EXECUTES <PROCESS B'S STACK> 

-HOWEVER, MYPROG's I/O now completes 

-External interrupt occurs 

-6-word stack marker placed on Process B's stack, save 
process' S, Z, Q on ICS 

GIP 

<ICS> 

AWAKEIO 
SIODM 

DRIVER-COMPLETOR 
SIODM 

. . 

AWAKE checks priority of MYPROG versus Process B. 

SIODM 
AWAKEIO 

MYPROG more urgent so Awake issues 
ASMB(Disp) which doesn't take effect yet 
because currently executing on ICS. 

GIP ·issues IXIT - the pending DISP request will now take 
effect. 
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<ICS> 

SAVESTATE 

RESCHEDULE 

Dispatcher now looks at head of DISPQ where we find MYPROG. 

-Places MYPROG's S, Q, Z registers on ICS and IXITS 

-6-word stack marker is popped from stack 

-Set up WAIT code environment 

MYPROG EXECUTES <MYPROG'S STACK> 

WAIT 

ATTACHIO returns DRQE 

FREAD scans buffers for desired record and transfers data 
to stack. 

B. MYPROG makes internal Peal, utilizing STT. 

C. MYPROG makes external Peal to segment #166 

-CST 166 absent 

-Internal interrupt occurs 

-Microcode checks "A" bit in CST entry; it is on 

-Traps to ININ to service 

ININ internal interrupt handler 

QUEUEONSEG 

ADDTOLOCALITY add CST 166 to SLL 

WAIT 6-word· sta~k marker placed on stack. Set 
MEM, SAR, SW bits on in PCB entry. Issue 
ASMB(Disp) 
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DISP < ICS > 

SAVESTATE 

RESCHEDULE decrease MYPROG's priority by one, 154 t9 155, 
because MEM waited. 

DISP 

-Dispatcher looks at head of DISPQ, still MYPROG 

-Finds SAR, MEM bits set 

SWAPIN chooses SLL entry for CST 166 to swapin. 

FETCHSEGMENT checks maxavail region cell, no avail 
region large enough 

MAKEROOM scan pointer looks for segment not 
referenced recently. 

MAKEOC found a segment to make into OC -
background write set up (1 write). 

RELEASEREGION combine and fix up new area just 
found, combining with another 
previously made avail region (1 
write more) 

*** 
*** 

MAKEOC 

MAKEROOM 

THERE ARE NOW 2 WRITES TOTAL TO CLEAN OUT AREA 
IOCOUNT = 2 

FETCHSEGMENT now an area large enough? YES 

RESERVEREGION 

CLEANREGION force the 2 writes 

RESERVEREGION 

*** 
*** 

FETCHSEGMENT build segment read request - it is unqueued 
at this time. 

SWAP IN 

-Dispatcher picks next process which is Process B 

-Puts S, Q, Z registers from PXFIXED on ICS, issues IXIT 

10 



~ROCESS B EXECUTES <PROCESS B1 S STACK> 

Process B runs -- in the meantime in hardware land --

-External interrupt 

IOCOUNT=2 
\ 
I 2 writes are set 
\ up to write data­
/ segments out of 
\ selected region 
I for CST 166. 
\ 
I 
V 1 write completes 

which causes: 

WAIT 6-word stack marker placed on Process B 1 s ·stack. 

GIP 

Places S, Q, Z on ICS. 

AWAKEIO 
SIODM 

<ICS> 

SEGWRITECOMPLETOR release DRQE - decrement 
IOCOUNT=l 

SIODM 
AWAKEIO 

GIP issues IXIT 

PROCESS B CONTINUES EXECUTION <PROCESS B'S STACK> 

-- In the meantime in hardware land --

... 

-External interrupt 

IOCOUNT=l 
\ 
I second write 
\ continues 
I 
\ 
V 2nd write 

completes which 
causes: 

WAIT 6-word stack marker placed on Process B's stack. 
s, Q, z placed on res. 

<ICS> 
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GIP 
AWAKEIO 

SIODM 
SEGWRITECOMPLETOR 

PROCESSINITMSG 
QUEUEDISQUEQ 

PROCESSINITMSG 
SEGWRITECOMPLETOR 

SIODM 
AWAKEIO 

iocount=O. 
release unneeded pages. 

queue CST 166 read now. 

GIP issues IXIT 

.PROCESS B CONTINUES EXECUTION <PROCESS B'S STACK> 

-- In the meantime in hardware land --

\ 
I read of CST 166 
\ .takes place 
I 
\ 
V and completes 

causing : 
-External interrupt 

WAIT 6-word stack marker placed on Process B's stack. 

<ICS> 
GIP 

AWAKEIO 
SIODM 

SEGREADCOMPLETOR release DRQE. 
PROCESSCOMPMSG flag region as assigned. 

UNDEFERSEGSIMPQ undef er any processes 
waiting for CST 166. 

AWAKE want to awaken MYPROG. Check its 
priority. It is greater than 
Process B's, therefore awake issues 
ASMB(Disp) which sets Dispatcher 
pending flag on ICS - cannot 
execute DISP at this time. 

UNDEFERSEGSIMPQ 
PROCESSCOMPMSG 

SEGREADCOMPLETOR 
SIODM 

AWAKEIO 
GIP issues IXIT - DISP pending bit set, DISP occurs now. 

<ICS> 
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DISP 
SAVESTATE 
RESCHEDULE 

-Dispatcher ~hooses from top of DISPQ 

-MYPROG is chosen 

-Sets up S, Q, Z values from PXFIXED to ICS 

-issues IXIT 

MYPROG EXECUTES <MYPROG~S STACK> 

MYPROG ENDS 

r:I EXECUTES <CI'S STACK> 

-Returns MYPROG 1 s PCB, stack entries 

-Issue prompt 

-Read command 

13 



V. Enter :BYE 

-Turn off CI's alive bit in PCB 

-Close all files 

-Must kill off all sons before CI can terminate 

-Set mourning wait bit in PCB 

-Set JMAT entry to terminating 

-Delete all TEMP files 

-Print time messages to $STDLIST 

-Update directory entries 

-Close $STDIN/LIST 

-Release JCUT/JMAT entries 

-Make a UCOP request entry 

-Wake up UCOP 

UCOP EXECUTES <UCOP'S STACK> 

-Chooses next entry on UCOP's queue 

-Detects te~inating PCB 

-Returns XDS, Stack entries 

END OF SUMMARY 
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.---------------HEWLETT' PACKARD ---

INITIAL (00) 
Resides in PUB. SYS. 
On 1 y used at SYSTEM ~:ff-,qg·n.t..'P, 

.- . 

When t'he tape ls 1 oadedj) an 

executable copy is made on disc 
to be loaded into memory. 

19500 Lines of code. 
117744 CPU instructions. 
15 Segments. 

A-14 



--------------------- HEWLE'!"T' PACKARD ----. 

. SYSDUMP (01) 

* 0,P, (SYSTEM SUPERVISOR) CAPABILITY REQUIRED. 

* Nor A SYSTEM PROCESS. 

* USED TO CREATE VARIOUS VERSIONS OF THE SYSTEM ON MAG TAPE. 

* :SYSDUMP $NULL CAN BE USED TO INTERROGATE THE SYSTEM ON-LINE. 

**WARNING -- ANSWERING "Y" TO "SYSTEM SL CHANGES?"· WILL 
LOCK UP THE SYSTEM BY LOCKING UP THE SL. ** 

~~ WARNING -- SYSTEM DIRECTORY LOCM-UP WILL OCCUR FOR SHORT 
PERIOD OF TtME GIVING IMPRESSION SYSTEM IS HUNG. ** 

A-15 



.,.-------------- HE:Wl.rn'SPACK.HfD --

(32050) · SEGDVR (03) 
Creote SEGPROC ca o son process. 
Ueer interf oce to SEGMENTER. 
Checks the commond. 
SeMda MAIL to SEGPROC to perform 

the comm10nd. 
Need to ollocote SEGDVR to help 

ollocote SEGMENTER. 

------------ HE:Wl.ET1'SPACKARD --

(32050) SEGPROC C02) 
Runs os o eeporote process. 
Hoa the code to octuolly execute 

the SEGMENTER commend. 
Is o eon to y~ur process _vio SEGOYR. 
Need t·o o l l ocote SEGPROC to he 1 p 

ollocote SEGMENTER. 

A-16 



.----------------- HEWLETTSPACKARD ---

(32050) SE GUT IL C71) 
Segment livES ;,., SYS SL. 
Performs numerous utility 

for the SEGMENTER. 
. . 

,~-17 
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,,---------------- HEWt..E'TT s PACKARD """ 

LOAD (05) 
Loads program files to get them 

ready to run. 

Resolves all externals of the 

program and group libraries. 

Outputs the LMAP. 

Runs as a System Process. 

/\-18 
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------------------ HEWLETT,PACKARD ----.. 

USER CONTROLLER PROGRAM 
<UCOP) (07) 

Rune as a system process. 
Information passed thru the UCOP Re~ueet 

Cueue. 
Builds the UMAIN (Command Interpreter) 

process data stack. 
Makes the UMAIN entry in the PCB. 
Allocates $STDIN & $STDLIST devices. 

f 1 LL. '5 NJ entry in Job Master Table (JMA T) • 
Gets Job Process Count Table (JPCNT) 

entry & fills it in. 
Activates the CI process for the 

tiew JOB/SESSION. 
Dispatcher runs C. I. 

A-13 



~-------------- HEWLETTS PACKARD ---.... 

DEVICE RECOGNITION 
<DEV REC) 

H=ndlee Device c-eco9nition when =n 
unexpected interrupt occurs. 

DEVREC is then awokened by the 
device driver-. . . 

Reods the HELLO. JOB or DATA 
comm~nd into a System Buff er & 
checks for spellin9. 

UCOP then h~ndlee eettin9 up the 
JOS/SESS I ON. 

CQlls Auto Volume Reco9nition 
(A YREC) upon tc:pe c-eody int. 

Awokee PYPROC upon PY or SOISC 
u.po~ oi'J'-IAJ ~ interrupt. 

Rune oa a System Pc-ocees. 

A-2:.J 
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.----------------HEWLETT, PACKARD ---

(09) 
It is a system process. 

It is called the father of MPE 

It is always PCB i. 

It is created and first run by 
INITI;\L. 

Handles all console operator 

commands executable after 

Contra 1 / A / . 
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------------------------------------ HEWLETTZZPACKARD 

INTERNAL INTERRUPT HANDLER 
CININ) Cl0) 

Always Code Segmen~ 1. 

The microcode must be able to 

map t6 the different in~errupt 

handler routines: 

-An internal interrupt is on 

error condition detected by 
CPU hardware. 

-A trap is en error condition 

detected by microcode. 

The outer block becomes the STT. 

If Power Feil finishes then 

Ho 1 t 7~ 

IX1'. ""°~ I ST!' !Xl!CUTING 
t..ASJ!S. I"•) HO. ('°el IHTElllllUPT 1"'1111! PARAMET'!R' ST..1.C:X-

ICO<I01 1 ScunCIS VioWlCl'I 
101001 z 1114qa1 M-ry ~ 
101401 3 ~~ClCtlait!q Meau• 
i02QQ1 -4 - Sv:11eni Pailiy e.'ler iCS 
102401 5· ~ ?1tl!'f etrot ICS 
1o:ioo1 s Cara ll1tl!'f !nor ICS 
1~401 7 Modul• ln!etrUQC Mcdlli• Ne. ICS 
104001 10 (~I 
TC4401 11 '"oww i=ait :cs 
10$001 l:Z (UnusecJ 
IQ!.&01 13 tUlttJMCIJ 
tQl!001 14 (~) 

fQS401 15 (Un-I 
tQ7COl 115 (Unus.tel 
t07<1(Jl 11 {UnlJISIKIJ 
11CQ01 20 Un..,c1etnen!9C lnstruc::icn 
M04Ql 21 STi Vio1a11Cn 
t~tCOT ;z:z t;s;" Vi<.la!ICln 
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HEWLETT :w PACKARD 

ININ CCONT) 
EXT. PROG. STT EXECUTING 
LABEL. (%) NO.(%) INTI::RRUPT TYPE PARAMETER• STACK" 

111401 23 OST Violation 
112001 24 Stack Underflow 
112401 25 Privileged Mode Violation 
113001 26 (Unused) 
113401 27 (Unused) 
114001 30 Stack Overflow ICS 
114401 31 User Traps 

a. Integer Overflow %000001 
b. Floating-POim Over. %000002 
c. Floating-Point Under. %000003 
d. Integer Divide by 0 %000004 

ll e. i=loating.Point Divide by 0 %000005 
f. Ext. Pree. Floating-Point Overflow %000010 
g. Ext Pree. Floating.Point Underflow %000011 
h. Ext. Pree. Floating.Point Divide by 0 %000012 
i. Decimal Overflow %000013 

t j. Invalid ASCII digit 
. 

%000014 
i 

k. Invalid Dec. digit %000015 
I. Invalid Source Word Count %000016 

.. m . Result Word Count Overflow %000017 
n. Decimal Divide by O 'o/0000020 

115001 32 {Unused) 
115401 33 (Unused) 
116001 34 (Unused) 
116401 35 (Unused) 
117001 36 (Unused) 
117401 37 Absent Code Segment 

a. On PCAL P-Label 
b. On EXIT N 
c. On IXIT o 

120001 40 Trace 
a. On PCAL P-Label 
b. On EXIT N i 
c. On IXIT 0 ; 

' 120401 41 STI Entry Uncallable P-Labet 
' 121001 42 Absent Data Segment OST No. I 

121401 43 Power On ICS 
122001 44 Cold Load !CS 

a. System 110 (SIO) 0 
b . Direct 110 (010) Label 

. 'Unless noted. the parameter is the External Program Label. 
··unless noted. Interrupts are serviced on the User Stack. 

AU User Traps (STT No. %31) are enabled by the User Traps bit in the Status register. 
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---------------- HEWLETTS PACKARD ---....... 

MEMLOGP ( 1 1) 
This is o system process. 

Created by INITIAL. 
Activo~ed by PROGEN. · 

*PROGEN wo its for MEMLOGP to· 

open the data file. 

*MEMLOGP then awakens PROGEN. 
If =SHUTDOWN then MEMLOGP is 

awakened by PROGEN and closes the 

data file. 

MEMLOGP then· awakens PROGEN; 
Most of the time MEMLOGP is 

suspended waiting for c timer 

request to time out. 
I 

This is the large ~ntry usually 

found in the TRL of system d~mps. 

! 
• 



~------------- HEWI..ETT,PACKARD ---. 

S\(STEr1t LOGGING PROCESS 
CLOG) < 12) 

It is a system process. 

It is created by INITIAL. 

Initially awakened by PROGEN to 

open the LOG file. 

Puts itself to sleep until some· 

other system process wants to 

have an event lo99~d. 

C. I. executing :SWITCHLOG causes 

opening a new LOG file. 
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---------------------":'I MEWUTT ____ ...._ 
- ~~ l=IAC><A~C 

I/O DRIVERS Cl3-27) 

DRIVERS DO NOT RUN AS SYSTEM PROCESSES, 

THEY ARE CALLED .USING THE PLABEL FROM THE DLT ENTRY FOR THAT 

DRIVER. 

THEY GENERALLY HAVE TWO MAIN SECTIONS: 

*INITIATOR - STARTS THE I/0 BY CODING UP THE CHANNEL INSTRUCTIONS 

AND STARTING THEM TO EXECUTE. 

* COMPLETOR - CALLED BY THE INTERRUPT HANDLER AFTER RECOGNIZING 

THE INTERRUPT CHANNEL PROGRAM. 

*NOTE - ALL MODULES ARE UNIQUE TO SERIES II/III EXCEPT 

26J WHICH IS UNIQUE TO SERIES 33 . 

• 
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---------------- HEWLETT@& PACKARD --...._ 

PF AIL (30) 
Runs cs o system process. 
It is not memory resident. 
Created by INITIAL. 
INITIAL sets JUNKWAIT in PCB. 
POWERON of ININ: 

*Initiates: ~. 

#The ~ota re9isters of the CPU. 
#The system console (send 

**POWERFAIL** message). 
#Restart all disc I/O. 
Restart the system clock. 

*Awakens PFAIL process. 
PF AIL: 

*Coll the Initialization section 
of the driver for each device using 
the Initialization PLABEL from DLT(7). 
·This happens for any phys.ical device 
controller except Mag Tope because 
the tape unloads on PF .. 

*Abort the I/O on ony non-disc SIO device 
*Write PF LOG record. 
*Send· 11 **POWERF A IL** •i to o 11 1099ed 

on terminals .. 
*Allow unstarted I/O re9uests to complete. 
*Set SYSTEMUP. 
*JUNKWAIT the PFAIL orocess. 
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-------------------- HEWLETTS PACKARD ---

PVPROC (31) 
Rune aa a system prcceee. 
Appec:rs in c: dump aa •• SYST". 
Contci~e the diec autoreco9nition code. 
Init.ic:il ly ~a..t.e.l"l~ by PROGEN which 
~eoords mounted non-system volumea 
th~n awc:kee PROGEN. 

Rec:woken by DEYREC when a disc ia 
ia physically mounted or dismounted. 

Cells SDISC code if a ee~ial disc 
ie mounted inatec:d of a PY. 

Modifies the Mounted Volume Set 
Table to ~efleot current on-line 
discs. 
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.,,,,,.---------------- HEWLETTM PACKARD --.... 

VINIT (32) 
Contains 4 SeQments: 

"""' *VINITCI Handles command porsin9 

*NEWPACX 

for the VINIT Subsystem. 
Contains o number of 

general purpose procedures 
needed by the subsystem. 
Contoins the routines for 
the COPY & SCRATCH commands. 
Contoins the code needed to 
imolement the INIT ond DTRACK 

I . 

• commands. 

Contains the code for Defective 

Track T ob le <DTD hondl in9 
*PYSTATUS Hondles most of the 

listing commends. 

*CONDENSE Handles the COND commend. 
The message 11 *-*0UTPUT FILE OPEr··l 

ERROR** 0 means FOPEN to $STDLIST 
foiled. 

Executed by typing :VINIT_ but 
Kept os PVINIT.PUS~SYS • 
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_,..----------------r';iJ' l-IEW\...ETT ___ __ 
~za l=ACXA~C 

HP IB DRIVERS C35 - 39) 

* ARE ALL HP IB INTERFACES FOR SERIES II/III 
AND HP IB DEVICES . 

.. 

A-30 



~--------------- HEWLETT& PACKARD --.... 

MAKECl\ T (40) 
Runs ·as a uti 1 ity pr_o9ram to 

install the Messo9e & Help 
catalogs. 

Also invoked by SYSDUMP for 
"MESSAGE CATALOG CHANGES? 11

• 

Contains 3 segments: 
*PRIV - Has four entry points: 

#MAIN Specify run with 
no entry point. 
Creates o user 

rnessa9e cotalo9. 
#BUILD - Creates and installs 

a new system messose 

*USER 

#DIR 

#HELP -

catc:al~s· 
Installs an old sys-
tem message 
Creates ond 
o new HELP 

cotoloo. ....,, 

installs 
cotaloct. -Contains 9ener~l procedures 

for MAKECA T. 
*PRIVl - Contains one procedure 

for error handling. 
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,_.--------------------------------~ll~~~~-------

FILEACC (50) 

CONTAINS CODE FOR THE FILE SYSTEJ'1 INTRINSICS. 

19J641 LlNES OF CODE 

TOTAL CODE ~ %44620 

A-32 



~ .. 

_,_--------------- HEWLETTi PACKARD .--...... 

COMMAND INTERPRETER 
COMM'INIT (51) 

*Contains the code needed to 
execute most uaer commands. 

*Contoina ihe code executed by 
all UMAIN processes. 

*This module currently adds 
%102550 (31384 decimal) 
i netruct i one. 

*Adda 13 segments to the sy~tem SL: 

#CIINIT - Command Interrogator. Thia 
is the block of code that executes 
as the UMAIN code segment. 

#CIERR - Command execuotors for error 
handling and mi~c. CI routines 
such aa WELCOME measo9e handling. 

#CIALTORG - Executes organizational mono9e­
ment commands [sLIST~-(except :LISTYS) 
1ALT--. :RESETACCT, :NEWVSETJ. 
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----------------- HEWLETTS PACKARD --

. c 0 MM I I ~~ I T (CONT) 
#CIORGMAN - Executes or9onizotioncl mcnc9e­

ment. commends C:NEW-- (except. :NEWVSET). 
: PURGE--J 

#CIMISC - Executors for : COMMl;N.T. : SHOWJCW. 
:SETJCW. : IF. :~LSE. :ENDIF. :DSTAT. 
: VSUSER. · : MOUNT. : 0 I SMOUNT. 

#CIUSERUTIL - Executors for :DEBUG. :HELP 
:TELL. :TELLOP. :WARN. :FREERIN. :GETRIN 
:SHOWTIME.:CONTINUE. :RESUME. :ABORT. 
:SPEED. :SHOWME. :PTAPE. 

#CISUBS - Subsystem executors. 
#CIPREPRUN - Executors for :PREP 

ond :RUN os well os :SETDUMP. 
:RESETDUMP. :SETMSG. :MRJE. :APL. 

#CISYSMGR - Executes system supervisor 
(for tne most pert) commends C:SHOWQ. 
:REPORT. :JOSPRI. :SHOWLOG. :SWITCHLOG. 
:RESUMELOG. :QUANTUM. :ALLOCATE. 
:DEALLOCATE. :SYSDUMPJ. 
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--------------- HEWLETT,PACKARD----

COMM' INT CC ONT) 
#CIFILEM - CI File Mono9er. Executors 

for 1SECURE. a RELEASE. 1SAVE. :PURGE 
1RENAME. :RESET. 1CRESET. 

#CICOMSYS - CI Communications Systems. 
Executor for :CLINE. :OSLINE. :RFA. 
: REMOTE commands. 
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. 
~--------------- HEWLETTS PACKARD---

STORE/RESTORE 
This is the system code for 

: STORE ond : RESTORE. 
Colled by CI upon reco5nition 

of these commoMds. 

(52) 

Results in 3 se9ments in the SL: 
#CXSTOREST - Main code for STORE. 
#STORE·- Procedures for store. 

#RESTORE - Main code for RESTORE. 
Con run the P-file which eolls STORE 

followed by o RESTORE. 

.. 

A-36 



.,,,,,...-----------------~OW HEWLETT ___ _ 
~ZI! ?ACKARO 

<DIRC) DIRECTORY <53) 

* Anos ONE SEGMENT TO THE SL. 
* HANDLES DIRECTORY MANAGEMENT AND ALL DIRECTORY SEARCH 

ROUTINf;S, 
* CONTAINS THE CODE TO BIND GROUPS TO PRIVATE VOLUMES, 
* EXTERNAL CALLABLE PROCEDURES: 

#DIRECLOGON - CALLED BY NURSERY ONLY. 
#DIRECLOGOFF - CALLED BY MORGUE ONLY. 
#DI RECSCAi~ 
#DIRECADJUST 
#DIRECPURGE 
#D IRECPURGEF I LE 
#DIRECINSERTFILE 
#DIRECFINDFILE 
#DIRECFIND 
#DI REC INSERT 
#ACCCHECK 
#DIRECBIND _. CALLED BY PVSYSM ONLY I 

#DI RECUNB I i~D - CALLED By PVSYSD ON Ly I 
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.----------------- HEWLETTS PACKARD ---

ALLOCATE (54) 
*Handles device ollocotion/deollocotion. 
*Adds 2 segments to the SL. 

ALLOCATE Se9me~t: 
*ALLOCATE - Real ond virtual device 

al location for' non-disc devices. 
*FORMSALIGN - Writes out the forms 

oli9nment header to spooled device 
ol igned. 
and osks operator if they ore 

*ASKOP - Issues I/O re9u~sts to con­
so 1 e. ond checks responses. 

*PRIMEDEVICE - Does ATTACHIO setup to 
ollocote the device <FILEOPEN)_ 
prints header ond calls FORMSALIGN 
if forms ore specified. 
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~-------------- HEWLETT& PACKARD --

ALLOCATE CCONT) 
ALLOCUTIL Segment: 
*SROOSTER ~ Called by PROGEN and 

spooler to woken output 
spooling processes. 

*ALLOCENTRY - Expands the Extended 
Device Directory <XDD). 

*DEALLOCENTRY - Returns space from 
the XDD. 

*SLINKXDD - Links XDD entries. 
*DELINKENTRY - Delinks JMAT/XDD 

entries. 
*SRELINKODD - Relinks entries in 

Output Device Directory <ODO). 
*SPUTXDD - Puts entries in XOO. 
*SREMOVEXDD - Removes entries in XDO. 
*SFINDOOD - Finds ODD entries by 

device file IO. 
*SFINDIDO - Finds IDD entries by 

device f i 1 e I 0. 
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~--------------- HEWLETTS PACKARD ---..... 

CCONT) 
ALLOCUTIL <CONT): 
*XDOSPOOLINFO - Updotes XDD entries 

for spooled devices. 
*SPOOLEDDEY - Checks if o device 

is spooled. 
*DISKDEALLOC - Oeollocotes disc devices 

ond spoce in virtuol memory. 
*DSPSEUOOT~RM - Oetermins if o given 

LDEY is o OS Pseudo Terminol~ 
*DISCALLOC - Allocotes disc devices 

ond spoce in virtuol memory. 
*FREEDEYICE - If terminol or spooled 

then device close the ~evice. 
*DOUBLETIME - Returns current dote/ . 

time in double word f ormot of 
1/0: 7/yeor; 9/doy; 5/hour; 
6/minute; 4/9uod sec. 

*DEALLOCATE - Logicolly releases 
the device from the user. 
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~-------------- HEWLETT@¢ PACKARD ---... 

ALLOCATE CCONT) 
ALLOCUTIL <CONT): 

*GETCLASS - Returns oll of the 
LDEV numbers listed for o 
9iven closs nome. 

*PUTOEV/GETOEV -.Puts/gets on 
LPDT /LOT entry. 

*GETDEVINFO -
#If closs nome possed then return: 

=>Index into Device Closs Toble (OCT). 
=>Device Type. 
=>LPOT entry of first device in 

thot closs. 
#If -LDEV possed then return: 
=>LDEV number. 
=>Device Type. 
=>LPDT entry <2 words). 
=>LOT entry (5 words): 
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~----------------H'E:W!.ETT' PACKARD---

ALLOCATE CCONT) 
ALLOCUTIL <CONT): 
*DISKSPACE - Performs the monipu­

lotion neoessory to the Oise 
Free Spoce toble to 9et or 
releo~e disc spoce. 

*XDISKSPACE -· Gets NSECT worth of 
disc spoce ot the oddress spec-
ified on the disc specified. This 
procedure colls OISKSPACE to octuolly 
get the spoce. 
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------------------ HEWLETT IP PACKARD --. 

HARDRES (55) 
*Adds one segment to the SL. 
*It is one of the 2 memory resident SL se9s. 
*5970 Lines if code (1918 Version). 
*%16454 (7468 Decimal) Instructions. 
*Contains routines to hondle System 

Clock board <ORT 3): 
=>Interrupt Handler <TICK). 
=>HELP Terminal Handler. 

Async Terminal Inter~upt Handlers: 
=>Terminal Interrupt Proce~sor <TIP). 
=>Full-Duplex Modem Int. HandlerCOSETl). 
=>Half-Duplex Modem Int. HandlerCDSET2)~ 

Paper Tepe Reeder Int. Processor CPTRIP). 
*General SIO Int. Processor (GIP). 
*SIO Device Monitor <SIODM). 
*SYSIOPROC - Becomes the system process SYSIO. 
*PROCEDURE ATTACHIO. 
*PROCEDURE SUDDENDEATH. 
*Procedures IOIMPEDE/IOUNIMPEDE. 
*Procedures to handle 1 8reak 1

. from 
terminals. 

*Procedures to write priority mes­
sages to the system console. 

*Procedures to get/return TBUF's.SBUF's. IOQ's, 
1*Procedures to implement I/O 

Resource Queuino. 
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~-------------- HEWLETT~PACKARD ---...... 

ABORTDUMP (58) 
*Adds one se9ment to the SL. 
*Contoins code for user error 

~ondlin9 with the procedures: 
=>ABORT ~ Hahdle~. ~11 pro9rom 

aborts and f ormots/prints 
the abort messo9e. 

=>ININRETURN - Hondles return to 
ININ from FIRMWARESIM routine~. 

=>INTRINSIC QUIT 
=>INTRINSIC QUITPROG 
=>INTRINSIC ARITRAP 
=>INTRINSIC XARITRAP 
=>INTRINSIC XSYSTRAP 
=>INTRINSIC XCONTRAP 
=>INTRINSIC RESETCONTROL 
=>INTRINSIC STACKOUMP 
=>PROCEDURE OEC'SIM'TRAP - Simulates 

trops for deoimol f irmwaresim 
routines. 

=>PROCEDURE OEC'SIM'TRAP' - Inter­
f~ces trops from OVID. MPYO & EDIT 
with the regular trop mechanism. . 
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~--------------- HEWLETT& PACKARD --...... 

MESSAGE (59) 
*Adds one segment to the SL. 
*Contains Reply Information Table 

<RIT) handling procedures. 
*Contains the procedures: 

=> INITMSG: 
#Called ot system startup by PROGEN. 
#Copies message directory from user 

labels of CATALOG.PUB.SYS into 
o doto segment. 

#Puts disc address of CATALOG.PUB.SYS 
into SYSGLOB 7.371/372. 

#Puts ~essog~ directory OST# 
into SYSGLOB7.373. 

=>GENMSG: 
#Called by oll of MPE to 

generate messages. 
#Con direct the message to $STOLIST, 

console (to PROGEN vio RIT), or file. 
#Con insert up to 5 porms/msg. 

=>FINOMSG: 
#Fetches one line of message from 

the file CATALOG.PUB.SYS. 
#If message is not found then does 

o bi nory search. 
=>FORMSG: · 
*Pree messaae for routina. 
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~--------------- HEWLETTS PACKARD ---...... 

PROCSEG · C60) 
*Adds one se9ment to the SL. 
*Contains routines that control and 

get informatibn about p~ocesses. 
*Contains rountines to implement the 

intrinsics: 
=>GETORIGIN 
=>GETPROCINFO 
=>SUSPEND 
=>FATHER 
=> C ,; L E ;.J D A R 

=>CAUSEBREAK. 
=>ACTIVATE 
=>CLOCK 
=>PAUSE 

*Contains the procedures: 
=>ABORTPROG - Used for :ABORT or 

break followed by :RUN or sub­
system coll or :BYE. 

=>BREAKSS - Entry point to BREAKJOB 
used for hand 1 i ng Contra 1 11 Y 11

• 

=>SHOWPROC - Gets process inf ormotion 
for : SHOWQ. 
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~--------------- HEWLETT ffeel PACKARD ---....... 

PROCSEG (60) CCONT) 
*Contains oll of the routines needed 

to handle process-to-process 
communications within the 
some CPU. 

*This is called the MAIL system ond 
includes the intrinsics: 
=>MAIL - Return status of moil. 
=>SENOMAIL 
=>RECEIVEMAIL 

*Contains the MAil utility procedures: 
=>ABORTMAIL - Called from EXPIRE. 
=>ABORTMAILINFO - Clear mail & return 

mo i 1 box XOS. 
=>SENDMAILINFO - Set moil info in 

P-P Communicotion toble. 
=>GETMAILINFO - Get moil info from 

,P-P Commu~icotions Toble. 
=>SETMAILSTATUS - Set moil status 

in PCBN (9). <3: 2). 
=>GETMAILSTATUS - Gets moil stotus 

in PCBN (9). <3: 2). 
=>CHECKMAILPCB - Checks validity 

of PIN passed to mail intrinsic. 
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..----------------- HEWLETTS PACKARD -----

NON-RESIDENT I/O 
CNR I 0) 

*Adds one segment to the SL. 

(62) 

*Contoins miscelloneou~ swopoble I/O routines 
=>IOCONTROL - Cells ATTACHIO to gen-

erote o·blocked control re9uest. 
=>DEV I CEST A TUS - Returns the 'device 

hordwor~ inte~rupt stotu~ from the 
DIT for devices other thon terminols. 
If Progromoble Controll~r then olso 
put the stotus in the DIT. 

=>RESETBREAKBITS - Resets breck ond 
· Control 11 Y11 bits in the LPDT. 

=>SETTERMTYPE - Checks for volid term 
type ond checks thot the speeds ore 
volid for the type specified 
<FCONTROL (38) & HELLO--: TERM=). 

=>INITCHANNEL - Initializes the TD.I/ 
TC I bocrds (except Di 09. . chonne 1) . 

=>TERMINIT - Celled by PROGEN to 
initialize Oia9 chonnels on TOI 
then calls INITCHANNEL. 

=>GETSYSBUF - gets o System Buff er. 
=>ABORTPROCIO - Aborts all non-disc 

I/O re9uests related to o given 
orocess. 
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..--.-------------- HEWLETTJJI PACKARD ---.... 

NRIO CC ONT) 
=>ABORTIO - Aborts I/O requests on 

oll devices except Disc. ATC. 
SSLC OR HSI. <NOTE: Oise requests 
ore never oborted. HSI & SSLC ore 
oborted by CS.) 

=>ABORTIOX - Aborts I/O requests_ on 
oll devices except Oise & CS. 
Colled by FS upon certoin errors. 

=>IOMESSPROC - IOMS system process 
code-Interfoces between ~OGERROR 
ond LOG process. 

=>INITIO - Celled by PROGEN to 
initiote all I/O devices. 
Initiolizotion is occomplished 
from the highest LDEVN to lowest. 

=>VALIDDEVTYPE - Checks for LDEV & 
function code validity for 
ATTACHIO col ls. 

=>IOTABLEINFO - Interfoces "MEASIO" 
to Series III & Series 33 I/O 
tables. 
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.---------------------------------- HEWLETT~PACKARD 

PROCESS CREATION (63) 

PCREATE 
*Adds one segment to the SL. 
*Cqntains routines to create processes: 

=>SUBQUEUE - Returns characters of 
the specified sub9ueue,. i. e ... 
AS .. as .. cs .. OS .. ES. 

=>GETPRIORITY - Gets a new priority 
for a specified process which is 
the caller or the caller's son. 

=>PROCREATE - Sets up a process 
given one instruction and a data 
segment. 

=>CHECKPRIORITY - Checks the validity 
of the priority closs specified for 
the specified process. Classes ore: 

A Absolute priority number. 
M - Main 9ueue CAS,BS). 
S - Sub9ueue CCS .. DS .. ES). 

=>CREATE - Called to set up son 
processes. Handles the :RUN 
command parameters then calls 
PROCREATE. (I NTR I NS IC). 
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------------------HEWLETT' PACKARD----. 

PCREATE CCONT) 
=>LOG - Checks if lo99in9 is re9uired 

for the specified type of record. 
f ormots the LOG record. outputs 
the record to the 109 buffer end 
owokens the LOG process i~ the 
buffer is ful 1. 
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----------------- HEWLETT a PACKARD --...... 

MORGUE (64) 
*Adds one segment to the SL. 
*Contains routines to clean up 

end get rid 9f processes. 
=>CLEANUPFILES - Cleans ~p 1,,; files. 
=>CLEANUPVOLUMES - Oisassocietes the 

process from eny mounted volume sets. 
=>ABORTRIN - Unlocks ell RIN's that a 

process may have left locked when 
term i net i ng. 

=>GETPROCIO(Y) - Returns the PIN of 
the Yth son of the caller <INTRINSIC). 

=>BURRYPROC - Oelet~~ a son pro6~ss from 
the system when the father is being 
term i noted. 
&Remove it from the scheduling 9ueue. 
&Remove it from process tables CPCB, 

DST, XCST, etc.).· 
&Activates its father if re9uired. 

=>KI LL- - Set.s KILL bit in PCB and ca 11 s 
BURRYPROC. Aborts any active I/O 
re 1 ated to the process. (I NTR I NS I[). 

=>CLEANUPJOB - Called by EXPIRE when 
the UMA IN process is ·term i net i ng. 
Writes logoff message, gets rid of all 
job table entries and legs the event. 
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----------------- HEWLETT,PACKARD---

MORGUE CCONT) 
=>EXPIRE - Celled from TERMINATE for ony 

process terminoton. If UMAIN then coll 
CLEANUPJOB else owoke fother. Cells 
BURRYPROC to kill octive sons if UMAIN. 

=>TERMINATE/TERMINATE' - Does some cleanup 
then cells EXPIRE. 
&TERMINATE is on INTRINSIC. 
&TERMINATE' is on entry point used 

II END II construct . by SPL. The SPL 
9enerotes o PCAL to TERMINATE'. 
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BIPCS 65 

* PROCEDURES THAT PROVIDE WAIT/WAKEUP MECHANISM 
FOR INTERPROCESS COMMUNICATION 

* CREATION AND DELETION OF PORT DATA SEGMENTS 
AND MESSAGE QUEUE ENTRIES 

* TIMEOUT PROCEDURES 

* MAINTAINS BUFFERING 
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,..,,..----------------------------------------F.;iJIHEWLEiT _______ _ 
~ZI PACKARD 

CACS 66 

* HEART OF MESSAGE FILE IMPLEMENTATION 

* PROCEDURES TO IMPLEMENT MESSAGE FILE I/Q 
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~----------------- H£WLETT S PACKARD-----

CHECKER (69) 
*Adds one segment to the SL. 

*Contains routines to handle error 

enabling and checking on what the 

- user is doing including call~ to 

intrinsics by the user. 

*Contains code for the intrinsics: 

=>PROCTIME 

=>GETPRIVMODE 
=>GETUSERMODE 

*Contains some IMAGE internal 9ueue 

procedures . 

.. 
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_,..----------- HEWLETT41 PACKARD --. 

UTILITY C7fZJ) 
*Adds two segme~ts to the SL. 
*Contains code for miscellaneous 

utility intrinsics: 
@ UTILITY! 

=>BINARY 
=>ASCII 
=>DASCII 
=>PRINT 
=>PRINTOP 
=>DBI NARY 

@ UTILITY2 
=>FCARD 
=>PT APE 

=>SEARCH 
=>WHO 
=>MYCOMMAND 
=>READX 
=>READ 
=>PRINTOPREPLY 

=>CTRANSLATE <ASCII/EBCDIC 
conversion) 

[\_r:,.7 



------------------ H£W1..£TTS PACKARD----

SEGUTIL C71) 
SEGMENTER UTILITY 

*Adds one segment to the SL. 
*Contains the code initially called 

by C .. I~ when : SEGMENTER or : PREP 
commands ore issued. 

*Contains the code for the intrinsic 
CLEANUSL. 
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~-------------- HEWLETT,PACKARD---. 

LOADERl (72) 
*Adds one segment to the SL. 

Contains routines needed to get 

a program loaded and ready to 

execute. 

*Includes the code for the 

i ntr ins i cs: 

=>LOADPROC 
=>UNLOADPROC 
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------------------ HEW!..E:TTS PACKARD---

RINS· C73) 
*Adds one segment to the SL. 
*Contains routines needed to 

manage local ond global RINS. 
*Contains the code for the intrinsics: 

=>LOCKGLORIN 
=>UNLOCKGLORIN 
=>FREELOCRIN 
=>LOCKLOCRIN 
=>GETLOCRIN 
=>UNLOCKLOCRIN 
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----------------- HEWLETT,PACKARD---

JOBTABLE (7 4) 
*Adds one segment to the SL. 
*Contoins routines to hondle th~ Job 

Moster Toble (JMAT). Job Informotion 
Table (J!T) ond Job Directory Toble (JOT). 

*Contains the routines to link #S & #J 
information to the correct devices 
for all user ond console operator 
commands using this format. 

*Handles the intrinsics: 
=>GETJCW 
=>PUTJCW 
=>FINDJCW 
=>SETJCW 
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,,,------------------!f1:;'!) He:WL.ETT ___ _ ~~ PACX.APO 

DEBUG 75 

* CREATION OF BREAKPOINT TABLE 

* ALL PROCEDURES NEEDED TO IMPLEMENT DEBUG 

EXCLUDING DE COMP FACILITY 
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----------------- HEWLETT~r§ PACKARD --. 

NURSERY (76) 
*Adds one segment to the SL. 
*Contoins the routines needed to give 

birth to processes <INITJSMP~etc.). 

=>Completes JMAT entry. 
=>Initiolizes the JCUT entry. 
=>Initiolizes the JIT entry. 
=>Checks the logon messoge ogoinst 

the system directory including 
posswords if furnished in the logon. 

=>Completes IOO & ODD entr~es. 
=>Schedules the job for DISPATCHER. 
=>Open the $STDIN & $STDLIST devices. 
=>Prints the logon messoge to $STDLIST 

ond conso 1 e. 
=>Checks the :HELLO commend keywords 

< TN PRI: HI PR I: TERM=: etc.). 
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,,,-.-------------------------------- HEWLETT~PACKARD -----~ 

FIRMWARESIM (78) 
*Adds 3 segments to the SL: 

· =>FIRMWARESIMl thru FIRMWARESIM3. 

*Contains the routines needed to simulate 

all of the decimal and double precision 

arithmetic CPU instructions normally 

executed on the _upper ROM board. 

*The procedures are called by ININ 
after the microcode detects an 

unimolemented instruction internal 
I 

interrupt. 
*The segments .z:nust be in the SL 

or INITIAL will not be able to 

handle ININ correctly to bring up 

the system. 
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.--------------------------------- HEWLETTJ',£PACKARD ----~ 

SPOOL I NG . C79) 
*Adds one segment to the SL. 
*Contains miscellaneous routines 

·for SPOOLING: 
=>Handles forms messages for spooling. 
=>Handles headers and trailers. 
=>Generates spooler LOG ~ntries. 
=>Allocates and deallocates devices 

for the spoo 1 er. 
=>Contains the code!to read and 

write the spool er files .. 
=>Contains the code that becomes the 

spooler system processes (marked 
11 SPOOL" in the PCB table of dumps). 
=>PROCEDURE SPOOLOUT 
=>PROCEDURE SPOOLIN 
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~-----~ ----- HEWLETTS PACKARD. --........ 

SPODLCDMS (80) 
*Adds two segments to the SL. 
*Contains routines to handle consol 

operator/user commands: 
@ SPOOLC'OMS 1 

=>:STARTSPOOL 
=>ALTSPOOLFILE 
=>ALT JOB 
=>OELETESPOOLFILE 
=>ABORT JOB C11 = 11 & 11

: II FORM) 
=>STREAM 

@ SPOOLCOMS2 
=>SHOW IN . 
=>SHOW OUT 
=>SHOWOEV 
=>SHOW JOB 
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---------------- HEWLETT,PACKARD --

PVSYS (81) 
*Adds 3 segments to the SL. 

=>PVCOMSEG 
& Contains code for :OSTAT 

: VSUSER commands. 
=>PVSYSM 

& Contains code to :MOUNT 
vo 1 ume sets. 

=>PVSYSO 
& Contains code to~ *DISMOUNT 

vo 1 ume sets. 
& Contains MVTAB & PVUSER table 

handlers. 
& Contain~ code to bind user's 

JIT for logon PV groups. 
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.------------------ HEWLETT Ii P.~CKARD 
UDC C82) 

• Anos 1 SEGMENT ro SL. 

* CQNT~INS ALL CODE FOR USER DEFINED COMMANDS INCLUDING. 

PROCEDURES 

- UDC 
- INITUDC 
- SEARCHUDC 
- FEEDCI 
- ETC. 

* SETS UDC DST# IN DB+250 IN UMAIN STACK, 

* No SPECIAL CAPABILITY REQUIRED FOR USE, 

* FILE COMMAND, PUB, Sys CONTAINS ENTRY FOR EVERY USER 

ON SYSTEM WITH ACTIVE UDC's 

J 
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.----------------HEWLETT' PACKARD---

USER (83) 
*Adds one segment to the SL. 
*Hondles GENMESSAGE intrinsic for 

user messoge cotolo9s. 
*To use GENMESSAGE. user must: 

=>Creote o user cotolog by 
running MAKECAT.PUB.SYS. 

=>FOPEN the catolog with 
FOPTIONS=5, AOPTIONS=7.420. 

*Also canto.ins code for intrinsics: 
=>FMTDATE 
=> FMTCALENDAR 
=>FMTCLOCK 
=>DATELINE 
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---------------- HEWL.ETTS PACKARD ----

HELPUSER (84) 
*Adds one segment to the SL. 
*For· SYS DUMP 11 SL CHANGES? 11

, HELPUSER 
must be Perman~nt segme.r:-1~· i. e. 
HELPUSER,U84U0028, P 

*Contains the code to execute the 
HELP Subsystem. 

*searches the file CICAT.PUB.SYS to 
'find the HELP text ~o print. 

*Contains the code to print the 
caret (~) for error messages. 
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~------------------ HEWLETT' PACKARD ----

OPCOMMAND C85) 

HANDLES ALL THE OPERATOR COMMANDS AND THE DISTRIBUTED 

CONSOLE I 

lT IS ARRANGED IN THREE SEGMENTS BASED ON FREQUENCY OF 

USE I 
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,_.,------------------ ;.:z:wL:.-rrS PACKARD ~ 
LABSEG C86) 

• ADDS 2 SEGMENTS TO SL. 
* TOTAL CODE ABOUT 5260 WORDS, 

• ENTERED VIA PROCEDURE AVREC FROM DEVREC 
- DEVREC CALLS AVREC WHEN INTERRUPT OCCURS. 

FROM AN UNOWNEDJ NON-JOB/DATA ACCEPT!NG 

DEVICE, 

* CONTAINS CODE FOR FOLLOWING: 

- LABEL OR NoLABEL 

- ANSI OR IBM 
- VOLUME ID VERIFICATION 

- ExPIRATION CHECK ON WRITES 

. - REEL SWITCHING 

- WRITES TAPE LABELS NOT USER LABELS 
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.------------------HEWLETT' PA.CK.ARD ----

SDISC C87) 

* ADDS 2 SEGMENTS TO SL. 
* GENERALLY SELF-CONTAINED 

- ONLY PROCEDURES CALLED FROM OUTSIDE SDISC ARE: 

* SDISCIO - CALLED BY ATTACHIO 
* FINDSDISCGAP - CALLED BY SYSDUMP FOR 

CONTIGUOUS BLOCKS. 

* SDI SCI Q·. rs ATTACH IO COUNTERPART 

* PERMITS 2 TYPES OF RECORD FORMAT: 

- DATA RecoRD <UseR Mooe) 
- CoNTIGuous BLOCK (PRIVILEGE Mooe) 
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-------------------- HEWL£TTS PACK."'.RD -----

MEASIO (88) 

CONTAINS ALL THE PROCEDURES NEEDED FOR MONITORING A SYSTEM, 

USED MOSTLY FOR PERFORMANCE ANALYSIS 

\ 
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.------------------HEWLETT, PACKARD----. 

LOGSEGl C90) LOGSEG2 (91) 

(ONTA I NS ALL THE PROCEDURES RELEVANT TO USER LOGGING, 
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~-----------------HEWLETTsP."iCK.~RD----. 

KER~iELC 92 

*DISP~TCHER ~ND M~M PROCEDURES 

*UTILITY PROCEDURES FOR OBT~INING AND 
RELE~SING SYSTEM TABLES 

*PROCEDURES FOR MEMORY RESIDENT MESS~GF 
F~C IL I i''f' 

.. 
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----------------- HEWI.ETTS PACKARD--~ 

KERt·~ELD 9:;: 

*RLLOCRTION/DERLLOCRTION OF CST/CSTX ENTRIES 

*CRERTION/DELETION OF xns~s 

*XDS MRNRGEMENT 

*DRTR SEGMENT CONTRRCTION/EXPRNSION 
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,,,, _____________________ HEWLETT S PACKARD----

MISCSEGC 95 -----------
•PSEUOOINT• SWITCHES PROCESS TO PROPER 

CODE 

+THISCPU• DETEFMINES TYPE OF CPU 

•GETOSOEVICE• TELLS IF DEVICE IS A 
OS DEVICE 

+~MSTAT• MONITOR ANO COLLECT PEPfORMANCE 
MEASUREMENT INFO 



~------------ HEWLE'fTN PACKARD ---..... 

MEASSEG (96) 

CONTAINS MOST OF THE CODE FOR THE INTERNAL MEASUREMENT 
FACILITY: 

o STARTSTATISTICS ~ FOR ENABLING STATISTICS GATHERING, 
INCLUDING SETTING UP THE MEASUREMENT XDS FOR CLASSES 
0 AND IS. 

o FINDDEVICES - USES THE LPDT AND LDT TO FIND ALL LDEV #'s 
CAi~D THE TOTAL # OF DEVICES) OF A GIVEN DEVICE CLASS, 
THE CLASS CAN BE DISCS, TERMINALS, LINE PRINTER, OR MAG 
TAPE. 

FINDDEVICES IS USED ONLY BY STARTSTATISTICS 
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.-----------------!",;~ HEW\...ET'T---~ l..'.'.?-.a >=lACJ<A;:<O 

MEASSEG C96) 
(CONT'D) 

• FORMATSEG - CALLED BY STARTSTATISTICS. USED TO 
OBTAIN AND FORMAT THE XDS FOR CLASSIJ STATISTICS. 

• FORMATPR0CSEG - CALLED BY STARTSTATISTICS. USED 
TO OBTAIN AND FORMAT THE XDS FOR CLASS 15 STATISTICS. 

t ENABLECLF.SS - CALLED BY STARTSTATISTICS TO ENABLE 
STATISTICS GATHERING OF ONE OF FIFTEEN CLASSES. 
SETS THE APPROPRIATE BITS IN SYSGLOB CELL %262 AND 
IN PXFIXED C%}.0,0') OF THE CALLERS STACK (CALLED 
PCLASENftBLEMAST). 

• GETSTATISTICS - USED TO ACCESS THE MEASUREMENT XDS 
FOR CLASSES ff AND 15, 
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~---------------~D" HEWLETT ___ __ 
I.:~ PACKARD 

FILEIO 97 

CONTAINS ALL FILE SYSTEM CODE NOT IN FILEACC. 

%34540 MACHINE INSTRUCTIONS. 

19,714 LINES OF CODE. 
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_,,,,,,,-----------------[hi] ~!~x~;~----._ 

DEBUG U T1 L qs 

* DECGr1P FACILITY ENABLES THE TRANSALTION OF 
OCTAL TO MNEMOMIC CODE 
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I . WHAT rs ~N MPE MGDULE? 

2. HOW ARE MPE DRIVERS INVOKED? 

4. HO~ OFTEN DOES THE SYSTEM C~OCK INTERRUPT THE CPU? 

8. WHICH SYSTEM PROCESS SETS UP THE 2E~SI0N ~NVIRONMENT WHEN 
:H~LLO rs ENTERED GN THE TERMINAL~ 

WHAT ~RE THE TWO MAIN FU~iCTIONS OF A PEFIPHERAL DRIVER? 

10. WHO HANDLES THE LOGICAL ALLOCATION CF A ~~G lAPE DEVICE T8 A 
PROCESS REQUESTING I/O TO IT? 

11. WHAT ARE INTRINSICS? 

12. WHO HANGL5S THE :PREP COMMAND? 

14. WHO HANDLES THE MANIPULATION OF THE BRE~KPOINT TABLE? 

l5. WHAT MPE CODE HANDLES BOOTSTRAPPING? 

HAME T l-lJ:' ··- I NTEF~RUPT:.::: 

17. WHO IS THE FATH~R OF MPE AND WHY? 

18. WHO GETS RID OF USER PROCESSES? 

J9. WHO SETS UP USER PROCESSES? 

20. WHAT MPE COGE RESOLVES PROGRAM F!~E EXTERNAL REFERENCES? 
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PRODUCT NO. 
& VFRSION 

3z2011t 

3ZZl2 A 

32.2/•f 8 

3c2D'7A 

NAME 

EDIT /3000 

FCOPY/3000 

SORT-MERGE/3000 

· V/3000 

IMAGE/3000 

KSAM/3000 

QUERY/3000 

SERIES 30/33/44/II/III 
(Subsystems that are included in FOS) 

FILES in PUB.SYS unless 
otherwise noted. 

EDITOR 

FCOPY 

SORT, MERGE 

FORMSPEC, REFSPEC, 
REFORMAT, ENTRY, FRMSPCFF, 
RFMSPCFF, CONVERT, VERRMSGS 

OBUTIL,OBLOAO, DBUNLOAD, 
OBSTORE, DBRESTOR, OBRECOV, 
DBSCHEMA, OBORIVER, OBOUMP 

OSAMUTIL 

QUERY 

page l of l 

SEGMENTS in SL. PUB. SYS to be deleted 
when this product is deleted and file 
where segments are located. 

SORTLIB,UOOU214A.HP32214.SUPPORT 
MERGELIB, II II 

SMUTILS, " " 

V3000'l,Ul5U209A.HP32209.SUPPORT 
V3000'2, II " 
V3000'3, II " 
V3000'4, II " 
V3000'5, II " 
V3000' 6,. " II 

V3000'7, II II 

V3000'8, " II 

IMAGEOl, .. 
: 

IMAGEll, 

KSAMOl, • .. .. 
·-KSAM07, 



PRODUCT NO. 
& VERSION 

32l05A 

32190A 

32192A 

32193A 

32205B 

32206A 

32213C 

32222A 

NAME 

APL/3000 

OS/3000 

MRJE/3000 

* 
MTS/3000 

* 
SCIENTIFIC LIBRARY/3000 

OEL/3000 

COBOL/3000 

TRACE/3000 (u/11 ro ~f1':1t:~ .. •J 

SERIES II/. 

FILES in PUB.SYS unless 
otherwise noted. 

APL 

OSMON, DSTEST, 
IODSO, IODSTRMO, 
DS2026, DS2026CN, 
OSCOPY, NETCAT 

MRJEMON, MRJELOGR, 
MRJEOUT, MRJE, 
CSDMRJEO, 
ORIVERS=CSSMRJEO 

MPMON, MPTEST, 
MPCONFIG, CSOMTSO, 
DRIVERS=CSSBSCl 

FORMAINT 

COBOL 

(cont.), 

page 2 of 3 

SEGMENTS in SL.PUB.SYS to be deleted 
when this product is deleted and file 
where segments are located. 

RPG 1 CALC2,U01Ul04A.HP32104.SUPPORT 
RPG 1 IMAGE 1 IO,U01Ul04A.HP32104.SUPPORT 
RPG 1 INIT2,U01Ul04A.HP32104.SUPPORT 

APLSEG01,U01U105A.HP32105.SUPPORT 

DSSEGl,UOOUl90A.HP32190.SUPPORT,S 
DSSEG2,UOOU190A.HP32190.SUPPORT,S 
DSSEG3,UOOU190A.HP32190.SUPPORT,S 
DSSEG4,UOOU190A.HP32190.SUPPORT,S 
DSSEG5,UOOU190A.HP32190.SUPPORT,S 
DSMISC,U01Ul90A.HP32l90.SUPPORT,S 
DSIOM ,U01Ul90A.HP32190.SUPPORT,S 
DSRTECALLS,U02Ul90A.HP32190.SUPPORT,S 

MRJEMISCl ,U05Ul92A.HP32192.SUPPORT ,s 
MRJEMISC2 ,U05Ul92A.HP32192.SUPPORT ,s 
MRJESLCP ,Ul3U131A.HP3013l.SUPPORT ,S 

BSCSLCP1,Ul0Ul31A.HP30131.SUPP0RT,S 
MPMONCMD,U03Ul93A.HP32193.SUPPORT,S 

S'LIB'Ol ,UOOU205B.HP32205.SUPPORT 
S1 LIB 1 02,UOOU205B.HP32205.SUPPORT 

DEL 1 TERM 1 I'O,UOlU206A.HP32206.SUPPORT 
OEL 1 FORM 1 I 10,U01U206A.HP32206.SUPPORT 
DEL 1 0PEN 1 CLOSE,U01U206A.HP32206.SUPPORT 
DEL 1 EOITS,UOlU206A.HP32206.SUPPORT 

TRACEO',UOOU222A.HP32222.SUPPORT,P 
TRACEl 1 ,UOOU222A.HP32222.SUPPORT,P 



PRODUCT NO. 
& VERSION 

32223A 

32226A 

32229A 

32233A 

32238/\ 

36578/\ 

· NAME 

CROSS ASSEMBLER-2100 

CROSS LOADER-2100 

IML/3000 

COBOLI 1/3000 

OPT/3000 

TDP/3000 

/ -'-..-,,·\ 

SER TES "" .J _ 

FILES in PUO.SYS unless 
otherwise noted. 

XA2100 

XL2100 

IOM3270, TTSSON, 
TTSUSER, TTSMON, 
CATIML, CSDIMLO 

COBOLII, COBCAT, 
COBEDIT, COBCNY, 
P03P233A, T02T233A 

OPT 

TOP, SCRIBE, DHANDLE, 
EXCEPT, HELPFILE, FILESYS 

page 3 of 3 

SEGMENTS in SL.PUB.SYS to be deleted 
when this product is deleted and file 
where segments are located: 

TTSINTR , U04U229A. llP32229. SUPPORT 
TTSCONFG ,U05U229A.HP32229.SUPPORT 

· IOMONITOR3270 ,U07U229A .11r32z29. suProrn, s 



PRODUCT NO. 
& VERSION 

30126A 

30l30E 

30300B 

3030lB 

32100A 

321 OlB 

32102B 

321030 

32104A 

NAME 

CALCOMP /3000 

RJE/3000 

30361B PROGRAMMABLE 
CONTROLLER/BCS 

3036lB-1 
PROG. CTRLR/RTE-C 

SPL/3000 

BASIC/3000 

FORTRAN/3000 

BASICOMP/3000 

~PG/3000 

SERIES II/SERIES III 

FILES in PUB.SYS unless 
otherwise noted. 

IOPLOTO 

RJE 

XRTCGEN 

SPL 

BASIC 

FORTRAN 

BAS I COMP 

RPG 
U01Ul04A.CREATOR.SYS 

(cont.} 

pa9e · f 3 

-
SEGMENTS in SL.PUB.SYS to be deleted 
when this product ts deleted and file 
where segments are located. 

CALCOMPSEG.UOOU126A.HP30126.SUPPORT 

DNLOSVS,U01U301B.HP30301.SUPPORT 
ONLOUSER,U03U301B.HP3030l.SUPPORT 

B'BASICOUT,U01Ul03B.HP32l03.SUPPORT 
B'BASICIN ,U01Ul03B.HP32103.SUPPORT 
B'FILEIO ,UOlUl03B.HP32l03.SUPPORT 
B'FUNC ,U01U103B.HP32103.SUPPORT 
B'ERROR ,U01U103B.HP32103.SUPPORT 

RPG'CALC,U01U104A.HP32l04.SUPPORT 
RPG 1 IMAGE,U01U104A.HP32104.SUPPORT 
RPG 1 INIT,UOlUl04A.HP32104.SUPPORT 
HPG'ERROR,U01Ul04A.HP32104.SUPPORT 
RPG'DUMP,UOlU104A.HP32104.SUPPORT 
RPG'IO,U01Ul04A.HP32l04.SUPPORT 
RPG 1 ISAM,U01U104A.HP32104.SUPPORT 
RPG'WORKSTN,U01U104A.HP32104.SUPPORT 



PRODUCT NO. 
& VERSION 

30130£ 

32100A 

321018 

321028 

3210313 

32104A 

32l90A 

NAME 

RJE/3000 

SPL/3000 

OASlC/3000 

FORTRAN/3000 

BASICOMP/3000 

RPG/3000 

DS/3000 

SERIES 33/30/1'1 

FILES in PUB.SYS unless 
otherwise noted. 

RJE 

SPL 

BASIC 

FORTRAN 

BAS I COMP 

RPG, 
U01Ul04A.CREATOR.SYS 

OSMON, DSTEST, 
IOOSO, IODSTRMO 

(cont.) 

page l " 2 

SEGMENTS in SL.PUB.SYS to be deleted 
when this product is deleted and file 
where segments are located. ' 

B'B~SICOUT,UOlUl03B.HP32103.SUPPORT 
B1 BASICIN ,UOlU103B.HP32103.SUPPORT 
B1 FILE IO ·.uo1 Ul03B .tlP32103. SUPPORT 
B'FUNC ;U01Ul03B.HP32103.SUPPORT 
B'ERROR ,U01Ul03B.HP32103.SUPPORT 

RPG 1 CALC,U01Ul04A.HP32104.SUPPORT 
RPG 1 IMAGE,U01Ul04A.HP32104.SUPPORT 
RPG 1 1NIT,U01Ul04A.HP32104.SUPPORT 
RPG'ERROR,U01Ul04A.HP32104.SUPPORT 
RPG'DUMP,U01Ul04A.HP32104.SUPPORT 
RPG 1 IO,U01Ul04A.HP32104.SUPPORT 
RPG'ISAM,U01Ul04A.HP32104.SUPPORT 
RPG 1 WORKSTN ,UOlUl 04A .HP32104. SUPPORT 
RPG 1 CALC2,U01Ul04A.HP32104.SUPPORT 
RPG 1 IMAGE 1 10,U01Ul04A.HP32l04.SUPPORT 
RPG 1 INIT2 ,U01U104A.HPJ2104. SUPPORT 

DSSEG1,UOOUl90A.HP32190.SUPPORT,S 
DSSEG2,UOOU190A.HP32190.SUPPORT,S 



PRODUCT NO. 
& VERSION 

32192A 

32193A 

32199A 

322058 . 

32206A 

322l3C 

32229A 

32233A 

32230A 

36578A 

NAME 

MRJE/3000 

MTS/3000 

DISCCOPY/3000 

SC I ENTI FI C LI BRAR.Y /3000 

DEL/3000 

COBOL/3000 

IML/3000 

COBOL! I /3000 

OPT/3000 

TDP/3000 

~ERIES 30/33/ 

FILES in PUB.SYS unless 
otherwise noted. 

052026, OS2026CN, 
DSCOPY, NHCAT 

MRJEMON, MRJELOGR, 
MRJEOUT, MRJE, 
CSOMRJEO 

MPM~N ~. MPTE~T , 

DISCCOPY, DCOPYMSG 

FORMAINT 

COBOL 

IOM3270, TTSSON, 
TTSUSER, TTSMON, 
CATI ML, CSDIMLO 

COBOL!!, COBCAT, 
COBEDIT, COBCNV, 
P03P233A, T02T233A 

OPT 

TOP, SCRIBE. -~ANDLE, 
EXCEPT, HELL .E, FI LESYS 

page 
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SEGMENTS in S[.POB.SYS to be deleted 
when this product is deleted and file 
where segments are located. 

DSSEG3,UOOUl90A.HP32190.SUPPORT,S 
DSSEG4,UOOUl90A.HP32l90.SUPPORT,S 
DSSEG5,UOOU190A.HP32190.SUPPORT,S 
DSMISC,U01Ul90A.HP32190.SUPPORT,S 
DSIOM ,U01Ul90A.HP32190.SUPPORT ,S 
DSRTECALLS,U02Ul90A.HP32190.SUPPORT,S 

MRJEMISCl ,U05Ul92A.HP32192.SUPPORT ,S 
MRJEMISC2_,U05Ul92A.HP32192.SUPPORT ,S 

MPMONCMD,U03Ul93A.HP32193.SUPPORT,S 

S1 LIB 1 01,UOOU205B.HP32205.SUPPORT 
S'LIB'02,UOOU205B.HP32205.SUPPORT 

DEL 1 TERM 1 I 1 0,UOlU206A.HP32206.SUPPORT 
DEL 1 FORM 1 I 1 0,UOlU206A.HP32206.SUPPORT 
DEL 1 0PEN 1 CLOSE,U01U206A.HP32206.SUPPORT 
DEL'EOITS,U01U206A.HP32206.SUPPORT 

TTSINTR ,U04U229A.HPj2229.SUPPORT 
TTSCONFG ,U05U229A.HP32229.SUPPORT 
IOMONITOR3270 ,U07U229A.HP32229.SUPPORT,S 



.----------------------------------HEWLETT:/ PACKARD -----

PROCESS LEVEL REDIRECTION 

OF 

$STDIN and SSTDLIST 

TO 

PROCE:S:S:ES 

Rl 



1. ?k :.JJCT roErHIF CP:G'~ 

A • \ -1 rr. ~= a n d P r o P c t r. u r. '.! e r 
'-'edirP.ctior rif rSTC:\ a.., 

d· ~rocruct Abstrac~ 

This project ~c~r~s~~s th~ issu~s involved in ~xten1inq th~ 

current assi~nr~~t~ ~f t~e syst~~ defined files SSTOIN ano 
>STQLIST to user ~~~ciried file~ at user process creation time. 
ln P6rlicul~r. it c~~crine1 3 n~~ intrin1ic fer creatin1 Yser 
pr·) c ~ ~ s ,,. 5 " i r '- •.:: T r: : \l 7; '.~ 1.) TD L ! .s T s ~ t t c f i 1 es at her th .::in t he 
s y <; t !.! m '! ·~ f a'; 1 t 3 an r: ·3 m '1 d i f i c -3 t i an t a t n e l"P : : RUN c rJ l1" m ind to 
3110 .. SDt>cifica•ior cif :>~T'.::[\l F>n11 !.3TCL:sr t'Jr the oro,;r:Jrr oein_'.:.l 
:: x .. c. u t .. c • 

: 11 ': c t h "'! ,. p 0 r t 1 () r 0 f t h ~ ;:i r ) j e c ' • 'J e a 1 i r; '1 ~ i t h ~ ·~ r c r lj a n j 

'S;"JLI::.~ r~c;r .... i: 1·1,_- -:it t~.:; i·)t':;·~s·;itJn 1':'v ... J i:; still '..JnCer 
i n >J •: s t i ':1 ::.i t i o n • 

~. ~r~jnct ?~r~G0r~l 

•:h,-is 1"0~Jl1~r 

I I • r' : ·~ ..1:.., C: T :; P :~ C IF IC AT I 'J W 
::.. ;,-:; 0 r Cetini~ il)r 

_ v ... r y n r '1 c ; ' .i; s ":: r ~ r. • 1~ .i (1 1 

: ;: ;,i n <.J -3 r r. i n nu t s t r ·~ .j rr .:i r: J 
J '..J <; ~ r rr u s ~ .'id •1 e ·J v : · i 1 .:J b 1 ·~ t o 

s ~ .:in 'j ;_H 1 o u r. p ;; t ::; tr;~ a l'l' f I) r 
rn ~;er•·ra1. a •;:er oroc~:-:: e .. i; t~nc~~. 

i ~ 

~ h ·~ 
"' i I 1 neeJ 

t 1 r P a '"". "! . .:i t : t_ · p /: r • -:: r "" i t > c fl :1 ? u t :1 !:' i o n ; a -: " t h i s f •; n c t i ::; r i s 
h..i I t i I l i' •J t / t .. o1· s • a r rJ-3 r •'! i n ".l t..: t s ~ r P. a T. C f cc 1..: rs~ , the '.J :; ~ r can 
r~uu~st inn~t tro" ~tner file:; th~t he so~cifi~s. A u~~r 
n r '1 c e s s w f I 1 .; 1 <: r, .., ,~ e c t :; ::; ~ n -: r e s u 1 t ::; t o t h !:! -:i u t s i '.J e w '1 r l 1 a n d 
t r. i -::. i ~ r, f ~ ,., ·~ t 'Jn c t i on ; h 1 f i 1 1 e d ':) y t n e s r an "J a r ·l o u t ~' J t 
..,; t. r e a rr, • T h ., IJ l l: €:! r < a n ·J :n J r :: i .,, ': o r t d n t l f • J r: c t i ·:l r o f t h -: s t a n a a r j 

,, '.J t cu ~ s t r <:': ,;; :':'! i s t. 1 :i r •.J" i 1 ~ a 'i l 3 c .~ t ' -:; '~ .., ::; rr es s a 'l ~ > c 0 n c '! r n i r. tJ 
~: r r c r ':. <1 r r. ;1 'J c r " s • t f t h ~ :.J ::; ~ r c r c c e s r. s h o u I c t e r 'l'i i n i '" '.' i n a n 
un~ic~ct~c ~ann~r. th~ ~::;~r ~u~t ~~ inf~,-~:=· 

These :;tar·i,ir.:: ir.r•Jt .v1d 0'..Jtout strl'arn::; arc. c•;rrer:tl i '.)!"()" i 1 lec 
t. ') t ii!' •J s e r i " ~ h .: f a r 'Tl o f -. :; ., s t ~ .~ d ~ f i n ~ -: f i 1 ~ s ·: 3 l 1 ··~ i t -~ T C: I i~ 
d ! ~ , , > ::; T C L t ': i . T !': f' -, ~ f i l ~ > -~ r ~ .;i u r. ~ ·"' a t i c ~ 1 1 i a s .:; i ~., e •1 ~ J ·~ ,,; ~ r y 
u ~ !~ r c r o. c ~ s ~ a:. c r ~ ,-1 t i ·'Jn t i m '! '3 n c t hey ,. em~ i r in e f f ~ c t 'Jn r 11 
t'"l,· ur".lces: is rercrinar.~··.J. Th·: ~~ttin·Js 0f !Src;p-1 an·-J Vif:~l..I3T 

t ., ,.. u s ;.a r r. r r:. cc~."'; :: ,~ s j r ~ a 1 " i I , j ·~ t 1 ("I '! d t -, h ,; t ~ -~ 1. ·.s.,. J r \ } ~ l G 

t>rGLI3T t;f tr;- jc>:'s':'s~icn .;s..,.,..-main :;roc~s~ {l:I>. :-.;,.. 
:; '7 :; :> i on -: , t. h i s i :; r h -~ i n t <> r ~ c t i ·.; ~ ".. e r m i n ':l 1 ; f ~ r j o :i ·> ' i t i ': t h ~ 
s ;J -: : 1 I': i:: i r> p u t ...l r: ,: ·; :.i c a 1 .,1 0 u t o 'J t r:l e .,. i c ~ s • r r e s e ti: i n ·1 > .-:if 

"1 <: T' .""': t r r -
... .... ' ·~, <- • - for us~r ri-dy rct o e r -:: a e f i n e ._; • 
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This project will ~rcvi1e u~ers witl- the ca~ability to define 
SSiCIN anc t~TCll~t for their orccesses to be any file the1 
c.-:sire. 1his i..i11 be d".'lne when specifyinq '3 progr-3m t') be 
execute1 <~hie~ caJ1e~ a crace~s tc be created> and when tne 
u ·; e: r c a I 1 s a n i n t r i n <; i c t o ·! x D 1 i c i t 1 y c r e a t e a n e w o r a c ~ s s a n 
h i s b "" t, a I t • 

8 • J P. +: 61 i l ~ ·1 i-= u n c -t: i o ri a 1 ~a e c i f i c ~ t i on s 
0 r the f o 1 l r, w ; ,.., :: p ·i le s are t I- e des c r i pt i on s far the new n r o c es s 
creati1n intri"$1c ~nd the ~edification to the :RU~ cammand. 
Incl~aa~ ~tt~r ~arh cescri~tion are examoles showin~ the use of 
t 1- +· n e w t a r ~ 1 i • i e: • 
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1.1 :~~!~!TIO~ OF N~W PRCC~3S cq~ATIJN INT~INS[C 

:.. r. •· ... , c;o "X t er. s i b l E.' 1 r: t r 1 rs i c t a c r ~a ti: a p r o c e:; s w i th ~ST 0 IN ..:ind 
: .... T'.:L:ST set to files oth~r than th'? cali inq orocess'S ~STD IN and 
~=r~;..!'.::"." is tJefined a~ follows: 

r I BA IA L .A 
c;..=_·t.r::opoc~ss <error, oir, oroqnair~, ite!'l'nums, item-:;> 

0 j [ 

1 t . ~ •; 

,, r ,. . ,. 

An i "t f: '1 ~ r i n w h i c h t he P IN n f t he new 1 y c r ~ 3 t e <j 

proce~$ is returned to the calling oroce5~. If there 
was an ~rror in creatin~ the new process <i.e. 
oara~et~r error ) G> t a 0 •$ returned. 

A hyte ..:irray containing a strinq, terminated by a 
nor-alphanumeric cn3racter other than per1orl 0r 

slash, specifyi~q the name of the progr~~ file to be 
run by the new orocess. Note that this may be a 
tully cu<.1lifiP.d fil~ n;i11~ ('.lith grouo and account>. 

~n ~rra, cont~ining the item nu~bers <in any order> 
of the Jot ions 3 u-,~,. wishes to be used in cre-.:Jt lng 
thP new orocess. This array must contain a 1 dS its 
1 a s t e 1 e rr. e r. t t o i n d i c a t e t he e n d o f t he o o t i o n 1 i s t rf-. · .. , 

\'·-.:,-_,_~/-/: 
t.<"I 21rra:1 cont-:1i;"Jing the i tens C in the s3111e oroer ao:; j' 

the ite~ numbers in array itemnu~s> to b~ used in 
cre~tirg t~e new orocess. 

~~ ,nte~~r indicatl~q success or failure tyoe: 

,. process createa as reouest~d 

l caller lac~s ?:-i ca!'.lability 

3 oar~~et~r a~~r~ss Cother than •errorNJ out of 
C".:Uf'~S 

'.t o•Jt of syste11 r~$ources <PCes, fJSTo:;, etc.) 

proces~ not Cr 0 dted beCdUSe an inv3lid 
i temnu:nber "as soeci fied 

process rot cr~ated because croqname does not 
exist 
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CCL 

7 process not createc because ~ro~name s~ecifies 
ar. in..,alic oro1ram file 

8 proces'i not c~~ated bec~use entryn~~e does not 
<·xist or is invaltd 

-~ process created with default stacksize from 
pr'.)1fil~ <soecifiec stacksize was< 512> 

-lC process created with d~fault dlsize fr0m 
pro~fil? Csoecifiec dlslze was < O> 

I 

-11 proces~ created with default ~axdat3 from 
orJgfilc <~p~ctf1ed maxdata was <= Q> 

-1~ oroce~g cr~ated with dlsize roundei uo ta ,ext 
12'1 worj multiole 

-1~ nrocess cr~~te1 with ~axdat3 aecre3sed lo 
ccn"iquration maxil!'um 

-lq pr'.J~P'is cr~ate·1 with maxdata increasec to dlsiz~ 
+ ·1 I ab<; i le • st a ck s i z e { q labs i z e is def i n e ,j ta 
b~ ~rim~ry )8 sJace +secondary OJ space> 

i~ pr:Jcess not createc because clsize + ql0bsiz.e +­

st3Ck~ize wdS ) co~figuration maxi~um stack size 

1 pr;Jcess not cr•"'ated becdUSf' a 'hard' Joaj ~rror 
o c c u r e .J C e • ·:J • i / o e r r o r r ~a c i n q o r o q f i l -e , e t c • ) 

1 7 rrocess not crg~ted oecaus~ ar ille1al val~~ was 
~~ecifi~d for "riorityclass 

l~ ~r~cess not cr~atea because spacifiej &STQI~ 

cc~la not oe oaened 

l ·:. ~ r 0 c -; s <.:: n o t c r ·~ 3 t e d be c au s c s ;:: e c i f i I-! d .> .:-. r 'l L r 3 r 
cculc not O!: oc1enec 

Su cc" s s t •.1 I err 1 r < < "; > i s 
Unsuccesstul - error ()QJ 

a 10ar11in·;i '1umber 
i~ Jn error nu~ber 

Pdra-i,.,-t~rs ..-rr0r. ~ir., anc pr'.'.l4na"'~ are r~quired: 1temnuins arl'l ite-:r:; 
;,,. ... o;.;tinnul. 
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ihe irerr. numoers in the .3,-ray it,~mnu:ry::; indic~te the ooti()ns r0 bf" 
dPPI lee lr cre~ti~G tre ~ew oroc~ss. Tn~ correspcrding iteil'.5 in th~ 

array items q]\le thP. infrurrat ion necessary for each o,Jrt icu l 1r op~ ion 
tot:.: usc.~c. 

The following is a list of th~ currently defined item numbP.rs anJ the 
ccrr~~pcnain~ ite~s: 

i. 

l · .. 

l 

t.. oo'nter to '3 b tt e array contain ins; the n'3me 0 f t h •: 
~ntry pc int ; n tne proqr:;m Wh'.:'r~ t re n e,. p r o c ;• s ., ls t ') 
tie q fr, ex~cu ti on. Th:> name is sr..ir.cified Ci <; '3 --; tr i rq 0 f 
char3ctFrs t.,,. min ·3 t e ·.l Dy a blank. 

'r ~~tec~r containinJ a pararn~trr to be o~ss~ l to th~ 

new ~recess Cacce.,seJ through ~-~ of the out~r block!. 

A 1 c G i c a ! c on t a i n i n g t h e 1 o a .j o ::i t i c r · f 1 a y; t ,., o ~ u s e d 
in lcacfnq the progrJIT'e file for tre re~ "roc~ss. 

This oar3'1"et<""r h3'; thl"' J.3me 1efi,.,ition dS th-:' "!lags" 
~ara~~trr cf the C~~AT~ intrinsic. 

~,., i (' t f.' i,, ,~ r ".>:Jl"'Cify in,~ th~ 

A~~ .;rt+"t>:•r s ;J :: c i ' ..,, i.n the 
f I:' r .. he (1 ~ ... orac2.;.-; .. 

t. ,, -; :- ".' ,. ·; 7 r -; :1 _. c i t i n q t :-i ~ 

f~r th~ n~w orocess (i.e. 

initial s Ll c I:. 

in i t ia l els ize 

.'!:'3Xi"'u,. stack 
max d a t .J > .. 

::; i z e ( ~ - z) 

C8L - c rl ) 

( ) l - z ) 

A s~rin<; ~f 2 ASCl! character<: ~o~cifyin1 th~ oriority 
c l a <: :. i r ·.; M i c '; t h ,~ n :~ w p r o c e s > i s t o '.'.l e <: c n e :l • ; 1:.: ,; • 

~ oointPr to a b:rt-=- .3rral' containin<; the definition 
~ f ,=? f 1 , ~ ~ ,1 n e · 1J s ~ 1-:i a s ~ 3 T CJ I ,.,! . t · ~ r t f1 ~ ,., --: .,.. fJ r 'J c ~ ~.; :; 
c ~et.: :jt•scr i;:it ion be Jo,,, l. 

4 ~ointrr ~c d btt~ array contalnins 
c: t a f i 1 ·~ t o ::i ~ u s e <l a 5 i. S T Cl 1_ r 3 T f c r 
(S~f' (~!"scri;:t ion h~l,:i·,d. 

fer tne n~w or~c~ss. 

t h e -j e f l 'l l I" i o.) n 

tre ne-.. Oi:JC~S5. 

t. loc;ica~ .,,aJue indic3tin·1 sus;;ensicn anl antici;),Jt~u 

s o u r r- P c f· r e - z c t i " a t i >J n • 3 o ~ c i f i c a t i 0 n .J f t n i s 
p a r a ~ .:: ~ f r c au s e s t" ri e n e w 1 v c r e a t e d p r o c t! s s t , 1 o '.~ 
e.::rr;~r:,;:: automarical 11 uoon cre3ticn cam:)l'?"iori. Tht: 

m2ar.ings of the i~divicua1 cit fielcs of thi; 
para~eter are the sa~e as those of the ·~uscff 

~;:ira1n:>tf'r of ~he ACTT'oJATE intrinsic. 
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~te" numb~r a inoicates that the corresocndinq item in the it~~ Jrray 
is th~ adcres~ of a tytP arr3y which contains the deflniti~n uf th~ 

f il! to ue USPd ~s iSlCTN for t~e new process. This byt~ lrrJt must 
cont2in an ~~CTI string <~erminat~d by carridge retur~J which is the 
r i ~ h t h an c s i 11 e G f a f i 1 ~ e Q u a t i ::> n s p .,.. c i f y i n q t h ~ f i 1 e t ,1 b e u s e 1 d :> 
!3TC1N <i.e. everything after the ":FIL~ tcrma1designdtor ~ " portion 
ct th~ tile equation}. 

Ite~ number 1 ind:catPS that the correspcndin~ ite" in the ttpm drray 
i~:; th·? acdres!; cf .a oyte arr<ty which contain~ the cefinit ion ,,f th~ 

file to oe used a~ !STCLIST for tn~ lPW oroce~s. lhts arr3Y is 
c~f ined as above tor $STiIN. 

tf it~m numb~rs 8 or ~ ar~ not sn~citied; th~ def3ult ssrar~ ~nd 
!..JT2LIST will oe used 1r. C"eatirq th~ new orocess. Ttiesi:! def)•Jlts ar~ 
tht' curr~~nt :liSfCl~ ar?d l3"'0LI3T fil("; for tht! creat::inq <fith~r> 

crcc ... ~~s. 

~?tP rn~t Process-Hardlinq c3oaDility is required tc call thi~ 
ir'tr1nsic anc tt-at it rr.ay not be c-311~d in solit stack m.>ie. rt it h 
':ill:>'.~ in sutit ~tJck me~.,, the :.alling oroce~s 1o1ill be 1".lort,~J. T>ie 
~~llln~ oroc~ss will alsa c~ abortec if t~e intrinsic is call~d ~ith 
Jr i~wali~ ad~rP~~ fnr t1ra~~rer ·~rrcr" or if it is omitted. 

Tre i·1llcwir. i:xa!!'pi1· il1ustrJt::s tr..• US" of ~he "E1o1 CRC::Ar~P~Jc::~-:; 

intrirsic to crP~tc d pr~cess wit~ $;TOIN and tSfJLI3f s~t t~ file~ 

0tn~r th~~ tnr c•taul• s~rcr~113r1Lr:r ryf the us~r-~din orac··s~. 

A~s~m it is c~sire~ to creat~ a orocess Mith an initial stdck size of 
: . ~ ... 11 r ·i:.; a~ J a f" t a r ~ ,J :i f 2 "5:, ..., ::i rd s. r he or o c es s 1o1 i 11 b ·~ p 1 ; ;. e ,j a 
~Jra~~t~r value cf 1 <r~fe,.~nced throuqh 0-4 ~f the outer clock>. 
· ~T~l\ fer thP croce5s hill be an existing disk file nam~d "[~"· 
:~7-LI:l for the prccPss ~ill he 1 ~dne file na~ej "LIST" with 512 
.:..yt'! rix+"•C: l.,.ngth recorc:'S• 
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t-: < l ('"_ 

~~ orcqram to create a soecial orocess >> 

i n t :! '~ ~ r e r r o r , ;::- i n , o a r am : = 1 , s t a c k s i z e 
1yt~ array testprog<J:BJ := ·T~STPRCG •; 

i 1' t e _,. e r a r r a y c p t i o n s ( a : l 'J > 
l~;ical array items<J:lO>; 

. -·- 10001) i 

~cua~~ er = :15; << carriage return character )) 
;c ••• defi~ition of ne~ process's SSTO[~ *** )) 
nYt~ drr6Y lrf11e<C:~JJ. := '"IN,OLO; ~ULrr•.cri 

'' ••• detir.ition of new process's SSTJLIST ••• >> 
'.~ :r t ,, a r r a ·1 cut f i 1 t'" < c: '1 CJ > • L rs r : RE c = - s 1 2 i c: v =TAP:.: ; " , 

• AC:=our; MULTI",~r; 

intrinsic CR~ATEPROC~SS, ACTIVAT~, SUSPENCi 

s,:-t Ur' arrays 
..:0th-rs<:> A; 
.1...: t : J r $ < l ) • - 9 : 

to soecify soecidl options to be used )) 

,J '.' c i 0 rs t .' l 

;J:..;l iors<.'il 
,1 :J t ; n r s < :. > 
,1;.t iors\"' ,. . 

• - 1..; ' 

1 • ~rror = C thPr 

it-:?msc,:> ilinfile: 
•tem5(l) := a~utf ile; 
ite1Ts<?> ~tacksizei 

it~msC3> 2S6; << dlsize ,, 
items{4) pararfi 
<< terminates option list )) 

:.i "' ~ i n < < · s u c c e s s i u I c r e a t i o n ) > 
ACTI\1 AH. (pfr); 

i :.,; ,, i t ".·.' r r c r < r t !: ~ -i 

h>;>,;ir <<process created, but 1o1ith unexoected res:..11t '>) 

~rin~ <error anc sc~e mes~a~~> 

~CTI,'.:HC <o in l; 

' l $ .~ 

U\' Jin << oracess ~Ci cre3t-""d >>. 
nrint <error and som~ messJQ~>: 

I .. ~ i ~ < ., J . / ,, 1o1dit for sor to activate >> 
~ n .: • 
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s\·· ::!(t.:..,s;or will be rr.ac-• t,, t1ie ~xi;tin':i 1'P:: :~UN comma'ld tv -311ow 
tnt: tJ!•er to ~:;pecit~ tile-; to be us~c dS ·bSTLJil'J and. tSTOLI3T by tht: 
~rc;r1m doout to ~e executdd. This ~•tension wi11 be in the form of 

acditiorial oaraireti··r~ to the :~UN command, as described below: 

:~u\ orcgfile ••• C :s11r~=C•fcr~ald~sigJ 
fileref 

JC ;sTCL!ST=C•forrnaldeslg) J 
filerefC,NE:a) 
!~ULL i~LLL 

T~~ far~a 1 fil~ d~si~n~tor for a fi1e 
pr~viouslt sp~cified in a file equation. 

TM~ na~~ ~f an ol~ oerman~n~ disc file or, •t 
.. ··• -~::: ooticn is specifi<"d• the n,3me to be 
a;~i~n~d ~o a job/ses~ion te~porary disc file 
createa with ~ystem defaults. 

n .. ,. • ~ .,; t t' m d ' f a u l t s t o r ~ h e N =: :, t i! :> w o u 1 d b e f h e c I e n g t !i ~ 3 C I T l .3 2 
:.:yt' ,.::'Cores wHh a ir.axi'T!lf!T file!' ·;ir.': of 1J23 re\'.:oros. 

: t r~ ·J -:- h i n ~ i .; ~ c: ~.· ~ i t i ~' j 
"Jrcr,;" a~d "~l:Lrs:=" 

· 1 :: I .; "' ':> ~ i c n ~ ,, i fl i 3 T ·.~ ! \ 

., n t "! ,. ,. i .1 ht - n an j s id~ o f t h ~ • =" s i ~ n or ; f 
1r~ net ~~ecifie~ ori the ;RLN co~mand, the 

.<Jn ~ i- ; r C '.. r :3 T f i l ,~ c; a r ? a :> s u tr~ ·1 • 

r ri ':' t .; 1 l ) w in .1 t:' x ~ rr t: 1 ~· -; i ! l -.i s t r 3 t .! c; E" v ~ r a l c o s ., i ~ l ~ co mo i n .3 t i '., c; 
·: r ! :. ~: l '; <l :~ ( 't ~ ~ ·:; L 1 :. : t ' l :? 3 •J s -! J 1,. r u ri r i n ,~ d pro gr arr.. 

';·~·. :t .:1arnult• r•;•Vi .;i ~rC~!"')1' .dt:i ~.:TC'IT\ S""t t11 an old disc fil~ 

r~J~~ L~~T J"1 ISTOLr~· q!t ta th~ li~e nrinter. 

:~i~E LPFIL~; ~~V=LP 

:~ :·, T~STP~CG; ~AV"A?A=lOJJ~; iT~!~=I~?T; 3TDLTST=•LPFIL~ 

'~~ n:xt ~~am~l~ rurs a crcqrd~ ~ith rSTC[~ s~t to a tape fi1~ with 
ttxr··:! 1~-1,;ith 12~ ~yt:• r::·~"r,1<:. ~STC!..IST is set to thE" default v.~lu~ 

< ! :.: r ·:· > n d 1 t 11 r -; t>; s i :; :· :; ~ l i n e n r t , t e·r t J r J o o ; ) • 

:r:L.: INTAr::.; C\'.V=-:-AP:; :'1::C:-U·i 
:~~\ ~~STF~1G; ;JACKS!~~=S01J; iTD!~=•£\TA 0 ~ 

Th0 ~~it exam~lc rurs ~ oro~ram with .;ST~[~ s~t to an old diic file 
r . r ,.. -:· : l :\ .-' T c ::i u t r e f e r P ,, c .. .1 t h r o u .l h J t i 1 e e a tJ J t i o n > a n d ~ .) T ': L I S T s e t 
t.· .1 t~:r.ric-rJry disc "il.:' ri.311~.~ R~S·JL'"3 which will be cre.Jte.1 
Ju t o .:i .:1 t i c a t l y by t h I!! : Pl ;\i co~ 111 .:> n .j • 
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:Fil~ [NFILE=IN~r.c~~= J[SC 
:RU~ T~STPROG; CE~UG: STCIN=•INFIL~; STCLIST=R~SULTS~N~~ 

fhe next examo1e rur~ a oroqram ~ith ~ST~IN s~t to an old disc file 
name~ A d~d iSTCLIST set to an ale disc file nam~d a. 

Th'!" n~xf' exar:oie run5 a orc·1rurr. with 3STCLIST set tc SNULL and sSTOIN 
s~t to the defat.:lt v.Jlut> <terll!inal for sessions; s~oolfile for jobs). 

The last examµlt: Giv1•s:? :=iuN com:nan'"ls 1o1hich both run a oroqr_:im with 
.: ·~ T c i r, d ~ d l 3 T 0 L I :~ : 5 (' t t c t h t' c 2 f cl u l t \I a 1 u e s • 

::-it.:.\ ESTP'.:\QG 

srcus·: 
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l. ~3rcware Reauirements and 1~oendencies 
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~. S·ttwar~ Reauirements and lepe~dencies 
~J..., r'f..,. 

c. T~stir~ 0bJectives 
Th~ CRfATEPRCC~SS intrinsic will 1st be tested for correct 
oo~raticr without soectfying files for SSTCI~ and SSTDLIST. 
r~ts t~cludes test 4 n~ to insure th3t all of the error 
cnrditiors ar~ reported correctly to the user through parameter 
"~rrcr". Ther~atter, the intrinsic will be tested soecifying a 
1Jr~~ var~ety nf tSTOI~ and SSTOLIST files. The :quN command 
wt11 Jlsc bP t•st~j in this fash•on. 

Th~ A~/3G:~ proi•ct of the BS? Lab will bP using both the 
irtrinsic a"c thr :RUN command in their beta test site release, 
~hie~ will orovice an additional set of tests • 

.• ?r~Ject Persor~~l 

l ir.an/:ror.th 

~· Co~out~r Eouiom~nt 
.~ !"ours/cay tor th~ durdtion of the oroject 

·· : . .:lledul(• :stirrate~ anc ~ilestones 
~.·p. 2•; ER'S appr~vt>d 

.::ct. LJ - re~in cesiqn & codiri'~ 
~0v. l~ - CR~ATEF~JC€3~ intrinsic cod~d & test~d 
~~v. Lq - ~xt~nsions to :~UN co~mand coded & test~d 

Rll 



1.1 EACKG~OLiNO E:' 

Cu r r,.. n t l y i n /w! PE" , a ~ r o c es s -i1! ·'l y p: s s i n f o rm a t i on t o an o the r pr o c es s a t 
"roc~5s creation ti~e. Thiscinformation is in the rather limited form 
of a ~in~le wore integer whi~h can be accessed through a~~ of th~ 

o.ut~r olocl: of c~de-. A m1.1:~~·-more general approach would be t0 allow a 
oroce:;s to pass an arbitra-1rl!' amount of information to the createj 
process in the form of a ~~rtng of ASCII charact~rs. This would 
provi1~ a very convenie>rt ~evhanism for sending information to a 
oroc~'s on a 1-time hasi~ atccreation ti~e. Yhile this facility could 
b~ us~a at all levels of orocess~s C5yste~ ana u~er> within ~P~, it 
wouLt be most useful at the 1Command Tnterpreteor level. There it would 
provide a simple link from t~e orocess runninq a program oack to the 
C.::l!r. !!'a 'HJ l n t er p r eo t e r l e v e l w here -3 d d i t i ~ n a 1 I n f o r 11: a t t on c <Ju I d o e 
outained <from the :~UN co~mand>. This would be useful not only to 
user1. but also to our su~systems. Subsystem programs could be 
a l t t' r l" d t o rr. a k e us~ o::i f Cl 01a :S s ~ d st r i . ., ~ t c a 1 I ow s i r g 1 e- 1 i 11 e i n v o cat l on 
tor simole operaticns. 

Att~r considerin~ several cptions. the best implementation for this 
ca~ahility appears to be t~~placP the string in the created croc~ss•s 
~tar:k immPC1atel)- after U1e 08 ql Jbal data ar~a anc before the initial 
stdck ~arker to f~R~INAT~. i 0~ relative byte pointer to the string~ 
wi11 be orovided at G-5 a~c J byte count of the length of th~ string~ 
i.:"!11 oe rrovtdec at G-~ Cse~i-:Jia.:;ram on last page>. 

fr criJer to makt' use> of ~he :J'3SS--:>d strin-;s, ,1>1PE must oe chant':'d in 2 
µl~c~s. The lst is ~r t~~ ~ew i1tri~slc CR~ATEPq~cESS. ~dditt~nal 

iterr nwmoers <:1nd t•rror refur:os must be added to implement the ability 
t~ CdiS ~ string to a ne~fr ereated orocess. The ·2nd is on the :Ru~ 

cJm~~rJ itself. A r0w •eywo~d parmet~r ~ust oe added ~hicn wlll allow 
sµecirication ot a strirg to~be oass~d to the crocess created tJ run 
th~ user~s program. The •xternal sp~cifications of these changes are 
~es~ribeu below. 

The 1~tinitian of i~trir~ic C~EAT~PRJC~SS will be changed ta lnelude 2 
m-Jr:: Hc>m.number.::, l.ne.,. error returri. and modifications to~ ot the 
P~istln1 error r~turrs (5ee descriction of CR!AT~PRCCESS>. 

r h e t o l I o w i n g i t e m ,., u m b e r :i ;.-n d i t e rn s w i 1 l b e ad d e d : 

i terr.nt..mher 

l t 

e item 

A pc:ntpr to J byte array containing a strln~ of 
infcrmation to be pa~sea to the new orocess. Th~ 
len~th cf the string is specifieo with itemnu~~er 12. 

Rl2 



~n inte~~r so~cifyin~ the len~th in 'ytes of th~ 
stri~~ sp~citiec wit~ ite~ nu~ber 11. 

l~e~ numbers 11 and 12 indicate that J string is to be o3sseJ to tMe 
n~w urOCPSS. The strin~ will be olaced just ~fter the ~1,bJl 3rea cf 
n~w orocess's stack. A JJ r~Jative ~yt~ oointer tc the strin~ ~n the 
n~w oroc~ss's stack ~ill oe olaced at G-5 of the stack (where 1 is the 
initidl valu~ of the a-r~~ister at activation time> and the tenqth of 
the string in bytPs will be olaced at a-~. If no strinq is soecified 
ta b~ passed to t~e n~w orocPss, ]-5 and G-5 will both contain '· 

rh~ fJ11owin~ error retur"s will oe modified or added to the set of 
~rrcr returns fro~ C?~AT~?~OC~$S: 

-14 price-;s cr~.3t~.l with ir.aicdaL~ focre:3sed to ·Hsize 
+ ~lobsize + stringsize + stdcksize <globsize is 
r.etine~ to be primary QB soace + secondary J8 
s~ac~; string<;i!e is defined too~ fhe ipac~. if 
~ry. occuoi~d ~Y a pas~ed string> 

1~ pr~ceis not credtec becaus~ dlsize + qloosize + 
strin~size • stacksize wa<; > eonfiqu~ation 
~a~imum stack size 

~ prac~s> not cr~ated because strin9 to o~ o3ssed 
ta new oroces<; w~s invdlid <pointer wit~out 
lerqth. lenoth without pointer. or lergth 
t-·:.c~e·os -;tick ;ize of calling oroce;.,;l 

.,. ... '--ti,•iti.1'1 ._,,th"' ,_F- !RUN Cl:!l:lla·"j w?ll be chan;ed t·'> include a 
r " .. ~ · ~ y w o r Cl p .J r a !!' t.' t P r • 

=·-(.j\ prcgfi1e ••• [;p,:-=n:strirqJ 

~string of A3CII characters delimited oy a 
pair of •s or •s. 

:; ~11 .. d1•limitin·~ ch'-iract:~r is d<?sir;."d ;.1ithin the string. it can be 
<::o•.i':l~·<:: dS in mc<lt ._.,.o~r311'rr.inq l::tnguaqes. An eic3mcle a::>;,ear; below. 

I~Fa=•A t~st with '' ~nd • chJracters• 

• !'<~ ~trin--; pd·::$ec to the credted orcces> wculd be 
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FORMAT OF STACK CATA S~GM~NT Ar P~OCESS CR~ATION rr~~ 

_, 

l 
I 
I 

Stack Qdta S~qment 

I I 
1--------------------I\ 
I I \ 
I Primary 08 I \ 
I Ar~a I I 
!- - - - - - I I 
I I ) 
l I I 
I s~condary OB I 1 
! Ar~~ I I 
I l I 

+--~1--------------------1 1 

l I I 
l I Pass~i String I 
I I I 
I l--------------------1 
I I Len1th af ~tring I 
I 1--------------------1 
+---! Ptr t~ Str•n; I 

1--------------------1 
I PAq~ rnt~Qer I 
1--------------------J\ 
I I \ 
!----------------- ---1 \ 
I : I I 
l--------------------1 ) 
l St3tus I I 
.j----------~---------1 I 

4 I I 
1--------------------11 
I l 
! ! 
I I 
I I 
! ! 
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I~TERPROCESS COMMUNICATION ~ND C!PCULAR ftLES 

----------------·-· ------------·-· 

-----------------·- -----·----------·- ·---------- -------

---------------

INTRODUCTION 

Interprocess communication (IPC) is a facility of the file system 
which permits multiple user processes to communicate with each 
other in an easy and efficient ~anner. To accomplish this, IPC 
uses message files as the interface between user processes. 
These message files act as first-in.first-out queues of records, 
with entries made by FWRITEs and deletions made by fREADs: one 
process may submit records to the file with FWRITE instructions 
while another process takes reccrds from the file usinq FREADs. 

occasionally a process may attempt to read a record from an empty 
message file, or write a record to a message file that is full. 
In such situations, the file system will usually cause the pro~ess 
to wait until its request can be serviced~ that is, until another 
process either ~rites a record to the empty file or reads a 
block of records from the full fiie, 

There is a unidirectional flow of information between a given 
process and a messaqe file: a orocess identified as a "reader" 
may only read from the file, anti not write1 a "writer" process 
may only Hrite to the file, and not read. Cif it is ne­
cessary for the same process to r~ad and write, it may open the 
message file twice, once as a reader and once as a writer.) 
More than one message file may be associated with a process, and 
the proc~ss m~y be configured as a reader to some of the files 
and as a writer to others. A given message file typically has 
one reader, though more are a11owed, and one or more writers. 

Applications for IPC exist ~herever it is necessary for processes 
to communicate with one another. In the case of a father process 
with several sons, messaqe files may serve as interfaces between 
the processes: through one file, the father may direct the 
activities of the sons1 through another, the sons may inform the 
father of their progress. Message files may also serve as object 
managers durinq data base operations: several writers may 
send information to a file which serves as the single source from 
wnich the data base actually recelves the information. 

(i) 

I ·--
I 
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OPERATION 

Message files are m~intained and manipulated by several intrinsics. 
The FOPEN, FREAD, FWRITE, fCONTPQT., and FCLOSE intrinsics operate 
ucon the files to yield a unidirectional, first-in-first•out 
message queue. 

FOP EN 

FREAD 

fi'IRITE 

Establishes a connection to a message file, With FOPEN, 
a user process identifies itself as either a reader or 
writer: readers access the nead of the message file and 
writers access th~ tail. Incompatible parameters that 
are specified wi~h f0PEN are changed. For example, since 
messages are read or written to the file one record at a 
time, a multirecord parameter is changed. If FO~EN is 
used to access a new file, a new message file is created. 

i r-- --
1 

Note: There are different AOPTION specifications for . 
slightly different types of writer processes. In one , .. --

.case, it a writer is the first accessor to a message 1 .. __ 

file, the file~s Contents are purged: in another 
case, the writer simply appends records to the tail i<('"-­

of the file. These AOPTIONs are·discussed in a late~ 
section, 

,J -

Reads one record tro~ the head of a message fil~. The 
record is copied to the reader's TARGET area and is 
logically deleted from the message queue; the next record 
is now at the head ot the file. If a process tries to 
read from an em~cy message file, the file system causes 
it to wait until a writer process enters a record to 
the file; if there are no writers associated with the 
message file, an end-of-file indication, CCG, is returned, 

Note: If the message file is empty and there are 
no writers, the process will wait if there is an 
FCONTROL 45 in eff~ct, or if this is the first 
FREAD after the reader's FOPEN. 

Appends one record to the tail ot a message file, If 
a process tries to write to a file that is full, the 
f"i 1 e sys t em c au s e s i t t o w a i t u n t i l a r e ad e r p r o c e s s 
takes a block of recorrls fro~ the tile; if there are 
no readers associaterl With the record file, an end-of• 
file indication, CCG, is returned, 

Note: If the message file is full and there are 
no readers, the process will wait if there is an 
fCONTROL 45 in effect, or if this is the tirst 
f~BITE after the ~riter's FO?EN. 



f'CONTROL 

fCLOSE 

supplies various control functions during a process 
that is using a message file. These control functions 
permit a process to ta~e advantage of the additional 
features of !PC, •hich are discussed in detail in the 
next section. 

Breaks a process' connection with a message file. If 
the process reopens the same file later, it may do so 
as either a reader or a writer; regardless of what it 
was previously. 

-- ·- --·--·-·---------·--· ..... ··-·· ------- --,-- ---------------------- ----· 

----- - ··----·- --.. ---· ----··-·· ---·- ----·-----·-·---------- .. ·-· ·-- ·--

ADDITIOHAL fE:ATURES 

Besides the reqular attributes of IPC and message files, several 
features are available for use With these facilities. Writer ro-s 
and nondestructive reads are spec1fically intended for use with 
I~C: time-outs, copy access, the Olobal multiaccess option and the 
ability to append to variab1e~1ength files are general enhancements 
to the file system. 

Writer ID's. When a writer process opens a message file, the file 
system assigns a un1qui-l6•bit to number to the writer, Each 
record the process writes to the message file is prefixed with 
this number by FWRITE. When the writer closes the file, the 
ID number is no longer associated with the process and may be 
reused. Whenever a writer opens or closes a message file, records 
are written to the file indicatino these actions. Record prefixes 
and open/close records are usually transparent to the readers of 
the message file, but by issuing an fCONTROL 46, the reader 
process may see them. The interested reader may use the writer 
ID's to determine the source of the records it is receiving. 

Time-outs. A reader or a ~riter orocess may limit the length of 
time it will wait to be serviced. BY issuing an FCONTROL 4, a 
reader may specify the maximum number of seconds it ~ill permit 
the file system to keep it wait1no tor a record to be written 
to an e~pty message file: a writer may also use FCONTROL 4 
to specify tne maximum number of seconds it will wait for a record 
to be read fro~ a full tile. 

- .- -- - ,P'1\ 
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Copy access. When records are re~d from a message file, FREAD 
loqically deletes them ~s it reads. In order to copy a file 
without destroying it, the messaqe file must be opened with 
the file copy option specified in the AOPTIONs of the FOPEN, 
or the COPY keyword may be specified in a FILE equation. 
When this option is selected, the messaqe file is treated as a 
standard sequential file ratner than as a message queue, and may 
be copied safely. The file may then be read by logical record 
or by block, and information maY be written to it by block, 

Nondestructive read, . By issuin9 an fCONTRCL 47, a reader may 
avoid deleting the next record it reads; the record will remain 
at the head of the message queue. This feature differs from the 
copy access feature in that it is a temporary condition: the 
second fPSAD following the FCONTROL 47 will reread the record 
and delete it in the usual man~er. 

Global multiaccess. When the global multiaccess option is 
requested, processes located in different jobs or sessions may 
open the same file. The file must be accessible; qlobal multi• 
access is only unavailable to message files when they have been 
ooenea in exclusive copy mode. The global multiac~ess 
option may be requested in the A0°TIONs of the fOPE~ to the 
file, or by using the GMULTI keyword in a fILE command to 
create the file. 

A9pendinq to variable-length files, Variable-length files may 
no~ be opened with append access. It is not necessary to have 
records ot the ~axirnu~ possible size, so space is conserved. 

------ - - ------·- ------



USING IPC 

~essage files can be created in several ways. When a user process 
opens a new file and indicates in the AOPTIONs that it will be a 
message file, the FOPEN tntrinsic creates the new message file. 
In order to create a message. file with the BUILD command, use 
the MSG keyword; for example, to build a message file named SARA, 
enter: 

:BUILD SARA; ~SG 

A new ~essaqe file may also be created with a FILE command. Use 
the MSG keyword for a new file: 

:fILE LISBETH, NEW; MSG 

A message file named LISBETH is created. 

When you perfor~ a LISTF,2 command, message files will be identified 
by an "MK in the TYP field; SAR~ is identified here: 

------------ --------------. - ·----------------·---------

FILENAME CODE -----------·LOGTCAL RECORD----------- ----SPACE----
SIZE TYP EOf LIMIT R/8 SECTORS #X MX 

SARA 128'..i VBH 0 103 1 1 258 1 8 

- -·--·---- ----- -- -·--------- ----··---··------·- . ~----- --·------·---------

Other types of files are similarlY indicated by a token in the TYP 
field: 

K 
R 
0 

identifies a KsAM file 
identifies a Relnt1ve I/O file 
identifies a Circular file .. 

A blank in this column indicates a standard sequential file. Cir• 
cular files ~re discussed in a later section. 



Occasionally, you might create a message file and specify a certain 
number of records for the file to contain, only to discover that 
the file system has allocated more records for the file than you 
requested. The reason for this is that the file system is main• 
taining the necessary internal structure for the message file. 
The tile system has four basic rules for establishing this structure 
when the message tile is created: 

1 Since records are written to the message file every time a 
~riter process opens or clr.ses the file, the file system 
adds' twq records to the reauested numb~r to allow for a 
mir.imum of one open and one close operation, 

2 The requesterl number of rerords is rounded up to fill an 
even number of blocks. 

3 The fil~ system adds an extra block to the message file for 
the file label to occupy. (This block is transparent to you.) 

4 ~acM extent is the same si7e: that is, the file system assigns 
the sa~e num~er of blocks to each extent. 

for example, suppose you want to create a message file named ODDSIZE: 

:eUILD ODDSIZE: ~SG; FEC=,3: QISC=Sl,8 

You nave specified a message file with fifty-one records, three 
records per block, that occuoies eight extents. The file system 
~ill ddjust the number of records to conform to the rules tor 
messd9e file structure: 

Tne file syste~ adds two re~ords to allow for one open and 
one close indication: the numoer of records goes from 51 to 53. 

The nu~ber of records is rounoed up to 54 to provide an even 
nu~ber of blocks~ With three re~ords per block, 54 records 
•ill fill 18 bloc~s. 

~n additional block is addeA to the tile to accommodate the 
file label. Now the file contains 19 blocks. 

The ei9h~ extents must all ee the same size, so the number of 
blnc~s is increased from 19 to 24. Each extent now contains 
tnree blocks, 

Of t~e 24 blocks.in ODDSIZE, 23 are data blocks.and one contains 
tne file label, ~hich is invisi~·1e t~ you. With three records per 
bloc~,· 23 blocks contain a total Of 69 data records! 
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FEATURES OF INTRINSICS FOR MESS~G~ FILES 

There are a few features of several intrinsics which apply spe­
cifically to message files, Most of these features are found in 
FOPEN and FCONTPOL, but several other intrinsics are also affected, 

Parameters that are omitted in the following descriptions retain 
their normal range of values and their normal default values. 

FOP EN 

FOPTIONS: (2:3) • file type. Determines the type of file to 
create for a new file, If the file is old, 
this field is ignored. 

O - Ordinary t11e 

1 - KSAM tile 

2 - RelatiVP. TIO file 

4 Circular file; "discussed in the next chapter 

6 - Message file 

Note: A Default Designator, FOPTION (10:3), of any value 
other than ~filename~ •ill override this field. Excep­
tion: KSAM will refuse to open the file. 

(8:2) - Record form?.t. Messaqe files are always intern­
ally formatted as variable-length records. 
However, a ~essage file can aooear as a fixed 
file to an opener. There is n~ difference for 
a writer, but a reader will have the portion of 
his target area which exceeds the record filled 
with blanks or zeroes. 

O - Fixed 

1 - Variable 

2 - Undefined: chanoed to variable 

l ·- . 
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AOPTIONS: (3:1) - File copy. This feature permits a message file 
to be treated as a standard sequential file, so 
it can be either copied (logical record read) or 
replicated CbtocK read and write) to another file. 

0 .. 

1 -

The file ~111 be accessed in its native mode: 
that is1 a message tile will be treated as a 
message file. 

The file ls to be treated as a standard, 
seque~~i~l file with variable-length records. 
This allo~s nondestructive reading of an 
old messaqe file at either the logical 
record or physical blocK level. Only block 
level access is permitted if the file is 
opened With write access. These blocKs are 
~hecked for proper message file format to 
prevent incorrectly formatted data from 
being written to the message file while 
it is vulnerable, 

Setting this bit on causes all the remaining. 
file parameters to have their normal default: 
Exception: Exclusive field -- read = semi, 
write = exclusive. 

C5:2) - Multiaccess mode. This feature permits processes 
·located in different jobs or sessions to open 
the same file, 

o - No multiaccess. This value is changed to 
2 to allow global multiaccess. 

1 - Only intra•job multi-access allowed. 

2 • Inter-job m~lti-access allowed; this is the 
same as sPecifying the GMULTI option in a 
FILE command. 

3 - Undefined. If this is ~~ecified, the fOPEN 
will be rejected with an error code of 40: 
ACCESS VIOLATION. 

(7:1) • Inhibit buffering. For message files, this bit 
is set oft. 

Note: Readers may open a messaqe file with 
N08UF if they are in copy mode: this deter­
~ines whether they will be reading the file 
record by record or block by block. 



DEVICE: 

( 6: 2) Exclusive. 

O - Default: set to 1 to allow one reader and 
one writer. 

1 • Exclusive: allow one reader and one writer. 

2 - Semi: allOw one reader and multiple writers. 

3 Share: allo~ multiple readers and writers. 

(11:1) - Multirecord. For message files, this bit is 
setto.o. 

(12:4) • Access type. These bits specify whether the 
user will be a reader or a writer process. 

0000 - READ access only. The FWRITE, FWRITEDIR, 
FUPOIT~, FPOINT, FSPACE, FREADDIR, and 
FREADSEEK intrinsic calls cannot refer­
ence this file. This access type requires 
both read and write access capability to 
the file. A process that has opened a 
file with this access type is a "reader." 

0001 - WRITF access only. If this is the first 
accessor to the file and the process has 
~r1te access capability, then the flle#s 
contents are purged. If this is not the 
first accessor to the file, the access 
type is set to APPEND. The FWRITEOIR1 
FUPDAT~, FPOINT, FSPACE, FREADDIR, and 
FREAQSEEK intrinsics cannot reference 
this file. A process that nas opened a 
file with this access type is a "writer." 

0010 • WRITf SAVE access. Set to APPEND access. 

0011 - APPEND access only. The FREAD, FREADOIR, 
. FUPDAT~, fPO!NT, FSPACE, FWRITEDIR, and 

fREADSEEK intrinsics cannot reference 
this file. This access type requires 
append capabilitY to the tile. A process 
that has opened a file with this access 
type ts a "writer." 

' 
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This field is rel~vant only if this is a new file. The 
DEVICE field must either be omitted or specify a disc: 
specification of any device other than a disc causes 
the device to be opened, 

- ----·------ ------



NUMBUfFERS: 

fILESIZE: 

(0:11) - Ignored. 

(11:5) - Value bet~een 2 and 31; default is 2. This 
parameter must not exceed the physical record 
capacity of the file. 

Must equal or exceed two physical records and;or 
three logical records; the default is 64 logical 
records. The number of records is rounded up to 
completely fill the last bloc~ and to make the last 
extent the same size as th~ ~ther extents. 

--- --------·-- -- - -------·- --·-·----------- ------·----- ---·-··--

------------------

FCONT?OL 

A few controlcodes deal soecificallv ~ith IPC. Those not mentioned 
here are in11alid when IF'C- ts beincr ~sed. 

CONTROLCODE ........... . . . . . 
2 

4 integer 

b 

DESCRIPTION 
• •••••••• t • 

Complete all I/O; ignored in the case of 
message fi.les. 

Set ti~e-out interval. This applies to both 
FREADs and FWRITEs. The time-out will be 
armed at the beginning of the I/O request and 
cleared wnen tne I/O completes. rARAM speci­
fies the lenqth of the time-out in seconds. 
A value of zero disables time-outs on the 
file. 

Write enrl-Of-file. Used only to checKpoint 
the state Of the file by ~ritinq out the file 
label an~ huefer area to disc; this ensures 
that the rn~ssaqe file cAn span system crashes. 
No ~OF is written. 



45 TRUE 

fALSE 

46 TRUE 

FALSE 

47 TRUE 

FALSE 

Enable extended wait. Permits a reader 
to wait on an empty file that is not 
associated with any writer, or a writer to 
wait on ?. tu11 file that has no reader. This 
FCONTROt will remain in effect until another 
FCONTROL 45 is issued with a PARAH value Of 
FALSE. 

Disable extended wait. Specifies that when an 
FREAD encounters an empty file that has no 
w r i t e r , o r an f w RI TE enc o u n t er s a f u 11 f i l e L __ 
that has no reader, it will return an end-of- l 
file condition. (Default.) 1 

Enable reading the writer•s ID. Each record 
read will have a t~o-word header, The first 
word will indicate the type of record: 

O - data 
1 - open 
2 - close 

The second word will contain the writer's ID 
number, If the record is a data record, one 
or more words of data will follow the header: 
open and close records contain no more infor­
mation. 

Disable reading the writer's ID. Only data is 
read to thP. reader•s TARGET area. The open 
and close records ~re skipped and deleted by 
the file sYstem when they come to the head of 
the message queue, and the two-word header is 
transparP.nt to the reader. (Default.) 

Nondestructive read. The next fREAD by this 
reader will not delete the record. Subsequent 
FREADs wjll be unaffected. 

The next FPEAD by this reader will delete the 
record. (Default.) 

t-~ 

----------------



fCHECK 

There is one error message that is returned only wnen using !PC: 

151 CURRENT RECORD WAS LAST PECORD WRITTEN BEFORE SYSTEM CRASHED. 

This message· is returned ~hen this record is read following system 
startup. 

·---·--· ----·--------·---------
fGETHiFO 

The value returned in RECSIZE will indicate the user's data record 
size, and the value returned in EDF will indicate the number of 
data records, unless an FCONTROL 46 is in effect, when an FCONTROL 
46 is in effect, the value· returned in RECSIZE will be the size of 
the user's data records, including the two-word header: the number 
of records returned in EOF will include open, close and data records, 

The value returned in BLKS!ZE r~fiects the actual blocksize of the 
file. When the tile is created, the blocKsize is computed by the 
following al9orithm: 

BLOCKSIZE := (( RECORDS!ZE + 2 ) *BLOCKING FACTOR ) t 2 

where RECORDSIZE and BLOCKSIZE are in words. For example, with 
a recordsize of 100 words anrl a blocking factor of 10, the block-
size would be 1022 words. 

fFILEINFO 

rwo values for ITEMVALUE are speclfically for use with IPC: 

Item II Type Description ..... ' ....... • •••••••••• 

34 integer The current number of writers. 

35 integer The current nu~ber of readers, 

When you are usinq !PC, certain intrir.sLcs are not allowed. These 
intrinsics are FPOUlT, FRE~ODIR1 rRE:.oSF.EK, FSPACE, FUPDATE, and 
fwRrTEDIR. The FSETHODE intri~SiC is ignored. 



CIRCULAR fILES. 

Circular files are wrap-around structures which behave as standard 
sequential files until they are full. As records are written to 
a circular file, they are appenderl to the tail of the file: when the 
file is filled, the next record arlded causes the block at tne nead of 
the file to be deleted and all Other blocks to be logically shifted 
toward the head of the file, ctrcu1ar files may not be simulta• 
neously accessed by both readers and writers. When the file has 
been closed by all writers, it may be read: a reader takes records 
from the circular file one at a time, starting at the head of the 
file. 

Circular files are particularly useful as history files, when a user 
is interested in the information recently written to the file and 
is less concerned about earlier material that has been deleXed. 
These history files are frequentlY used as debugging tools: diag­
nostic information may be written to the file, and the most recent 
and relevant ~aterial can be saved and studied. 

Creating a circular file is similar to creating a message file. 
When a user process opens a new file and indicates in the AOPTIONs 
that it will be a circular file, the FOPEN intrinsic creates the 
new circular file. In order to create a circular file with the 
BUILD command, use the CIR keywor~; for example, to build a circular 
file named CIRCLE, enter: 

:BUILD CIRCLE; CIR 

A new circular file may also be created with a FILE command. Use 
the CIR keyword for a new file: 

:fILE ROUND, NEW: CIR 

A circular file named ROUND is created. 

When you perform a LISTF,2 command, circu1ar files •ill be identified 
by an "O" in the TYP field; CIRCLE ls identified here: 

--------- .. -- ------· ·-- ------ ·--·-----
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FEATURES Of tNTRINSICS fOR CIRCVLAR FILES 

MOst intrinsics treat circular files the same way they treat regular 
disc files, but some have sp~cial features which apply specifically 
to circular tiles: most of these featur~s are found in fOPEN, but 
a few other intrinsics are also atfected, 

Parameters that are omitted in the following descriptions retain 
their normal range of values anrl their normal default values. 

·---· ··----·----·· ·-'---

----·--·-··-·- -·----·------ ----·---·------- ---
FOPEN 

fOPTIONS: C2:3) - file type. Determines the type of fil~ to 
create for a new file. If the file is old, 
this field is ignored. 

o - OrdinarY file 

1 • KSAM file 

2 - Relative I/O file 

4 - Circular file 

6 .. Message file 

- .... - ... -.. ·-- --···- ·----------·------------·--·--.---- -·· --------··-- -- -

AOPTIONS: (5:2) - Multiaccess mode. This feature permits processes 
located in different jobs or sessions to open the 
same file. 

o - No mult1access, For a writer, this value 
is chanqed to a 2 for global multiaccess, 

1 - Only intra-job multiaccess allo~ed. 

2 - Inter-job multiaccess allowed; this is the 
same as snecitying the GMULTI option in a 
FILE command. 

3 - Undefined. If this is specified, the fOPEN 
~ill be rejected ~ith an error code ot 40: 
ACCESS vrnLATION, 



(7:1) - Inhibit buffering. for write access to cir­
cutar files, this bit is a1ways set off, 
Readers may oPen a circular file with NOBUF 
if they are in copy mode~ this determines 
whether theY ~111 be re~ding the file record 
by record or block by block, 

(8:2) - Exclusive. The values for this field are the 
same as for any disc file, but they have dif• 
ferent meaninqs for the read~rs and writers of 
a circular file: " · 

USEP Changed to: 
VALUE READER WRITER 
• • • • • • • • • • •••••••••• • ••••••••• 

EXCLUSIVE EXCLUSIVE EXCLUSIVE 

SEMI SHARE EXCLUSIVE 

SHAPE SHARE SHARE 

Default SHARE EXCLUSIVE 

For readers, 0 HARE means "allow other readers;" 
for writers' ~HARE means "allow other writers." 

(11:1) - Multirecord. When a read~r specifies this 
option, the file will be accessed NOBUf; for 
writers, this bit is set to zero. 

(12:4) - Access type. These bits specify whether the 
user will be a reader or a writer process. 

0000 • READ access only. The fWRITE, fWRITEDIR, 
and FUPDATE intrinsic calls cannot ref­
erence this file. 

0001 - WRITF access only. It this is the first 
accessor to the file, then the file•s con­
tents are purqed. If this is not the 
first acces~or to the tile, the access 
type is set to APPEND. 

0010 • WRITF SAVE access. Set to APPEND access. 

! 
)-



. . 
FILESIZE: 

0011 - APPE~D access only. The fREAD, FREADDIR, 
fUPDA!~, FPOINT, FSPACE, fWRITEDIR, and 
FREAr.SEEK intrinsics cannot reference this 
file. 

Note: Circular files allow variable­
length records with append ac~ess. 

Any other access types are invalid. 

The nu~ber of recorC.s is rounded up to completely fill 
the last block.· 

f- -
i 

------------ ------

------ ------·---------- - --------·--·--·---·----

f't!RITE 

This intrinsic logically appends the user's record to the end of 
the file •. It. the file is full, the first bloc>:: is deleted, the 
rematntna blocks are logtcallY Shifted to the file's head, and the 
new record iS appended to the end of the file. 

FCLOSE 

for circular files, deletion of disc space beyond the end-of-file 
is not allo·,l(ed. 

several intrinsics are not allowed ~hen circular files are used. 
The fUPDATE, fWPITEDIR, and FOELETE intrinsics are not permitted, 
and will return a CCL condition if they are used. fPOINT and 
FSPACE are allo~ed only for read ~ccess • 

. ···--·@ 



EXAl-IPLES 

The fOllowinq programs illustrate the use· of IPC via message files. 
Intrinsics called within the programs manipulate the message 
files to produce a un1d1rection~l flow of information, 

In these two programs, the first is sendinq information to the 
second through a message file: it reads data from a data file and 
writes it to ~SGFILE2; the second program can then read this data 
from HSGFILE2, 

scmJTROL USL IN IT 

<< Purpose: >> 
<< Read data from a data tile ard send to another process, >> 

BEGIN 
LOGICAL EDF := FALSE: 
INTEGER OATA'FILE, LEN, PIN, JN'FILE, OUT'FILE: 
BYTE ARRAY ·IN'FILE'NM-IE (0:8) := HMSGF1LE1 "; 
BYTE ARRAY OUT'FILE'NAME {0:81 :: "MSGFILE2 ": 
BYTE ARRAY DATAdFILE'NAME co:a) := "DATA "; 
BYTE ARRAY PRINTPROC (0:8) := "PRNTPROC "; 
ARRAY MESSAGE (0;39): 

INTHINSIC ACTIVATE, CREATE, FCLUs~, FOPEN, FREAD, FWRITE, 
QUITPROG, PRINT, READ: 

<< Create entries for the message files in the directory: >> 

IN'FILE := FOPEN CIN'FILE'NAME, %30104, %1300): 
IF < THEN GUITPROG (1): 
fCLOSE CIN'FILE, 2, 0)~ << Save file as session temporary. >> 
IF< THEN QUITPROG (2): 
OUT~FILE := FOPEN COUT'FILE'NAM~, %30104, %1l01): 
IF< THEN QUITPROG CJ): 
FCLOSE (OUT'FILE, 2, 0): <<save file as session temporary. >> 
IF< THEN QUITPROG (4); 

<< Create and activate the print process: >> 

C~EATE CPRINT'PROC,,PIN); 
IF< THEN QUITPROG (5); 
ACTIVATE (PIN): 
IF <> THEN QUITPROG (6)·: 

--------@ 

' ---· 



<< Open messaqe file for traffic from print process: >> 

IN'fILE :: FOPEN CIN'FILE'NAMF, %30106, %1300); 
IF < THEN OUI!PROG (7): 

<< Open messaq~ file for traffic to print process: >> 

OUT'f!LE := FOPEN COUT'FILE'NAH~, %301061'%1301); 
IF < THEN QUITPROG (8): 

<< Open data input file: >> 

DATA'F!LE :: FOPEN COATA'FILE'NAME, %7, OJ; 
IF<> THEN QUITPROG (9); 

WHILE NOT EDF DO BEGIN 
LEN := FREAD (DATA'fILE, MESSAGE, ·80); 
IF< THEN QUITPROG (10); 
If > THEN EOf := TRUE 
ELSE BEGHI 

FWR!TE COUT'FILE, MESSAGE, -LEN, 0); 
IF<> THEN QUITPROG (11); 

END: 
END << WHILE >>; 

• .. 

FCLOSE (OUT'FTLE, 4, 0); 
IF< THEN QUITPROG Cl2l; 

<< No mor~ data to send: EDF >> 

FREAO (!N'FILE, MESSAGE, 1); 
If< THEN QUITPROG (13); 

FCLOSE CTN'FILE, 4, 0); 
IF< THEN QUITPROG (14); 

END • 

. --··------·------- -------

rr=;;\ 
- .... V' 

<< wait for print to finish. >> 



SC Gr! TR 0 L US L IN I T 

<< Purpose; >> 
<< Receive data from other process and print it. >> 

·BEGIN 
LOGICAL EOf := FALSE: 
INTEGER LEN, 1N.FILE, OUT'FILr; 

BYTE APRAY IN'FILE'NAME (0;8) := "MSGFILE2 "; 
BYTE ARRAY OUT'FILE'NAME (0:8) :: "MSGFILEl "; 
ARRAY MESSAGE (0:39): 

INTRINSIC FCLOSE, FOPEN, FREAD, FWRITE, QUITPROG, PRINT; 

<< Open message file for traffic from other process: >> 

IN'FILE := FOl?EN (IN'fILE'NAMF, %30106 1 %1300); 
IF < THEN QUITPROG (13); 

<< Open message file for traffic to other process: >> 

OUT'FIL~ := FOPEN COUT'FILE"NAM~, %30106, %1301); 
IF< THEN OUITPROG C14); 

WHILE NOT EDF DO BEGIN 
LEN :: FREAD CIN'FILE, MESSAG~, -80); 
IF< THEN QUITPROG (15); 
If > THEN EDF :: TRUE 
ELSE PRINT (MESSAGE, -LEN, O): 

END << WHILE >>; 

<< Now signal other process; we are done. >> 

FCLOSE COUT"fILE1 4, O); 
IF < THEN OUITPROG (16); 

FCLUSE CIN'FILE, 4, 0)~ 
IF< THEN QUITPROG (17): 

Errn. 

- ----· - - - . @) - -- --

i-

l 
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Fig1J.re 3-2. Data paths among processes and message files. 

SCONTROL USLINIT 
IDENTIFICATION DIVISION. 
PROGRAM-ID. FATHERPROC. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. HP3000. 
OBJECT-COMPUTER. HP3000. 
SPECIAL-NAMES. 
CONDITION-CODE IS CC. 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
01 DATA-FILE PIC S9(4) 
01 LEN PIC S9(4) 
0 1 PIN PIC S9(4) 
01 IN-FILE PIC $9(4) 
01 OUT-FILE PIC S9(4) 
01 IN-FILE-NAME Pre X(9) 
01 OUT-FILE-NAME PIC x ( 9) 
01 DATA-FILE-NAME PIC XCS) 
01 PRINTPROC PIC x ( 9) 

COMP. 
COMP. 
COMP. 
COMP. 
COMP. 

'iALUE 
VALUE 
VALUE 
VALUE 

01 MESSAGE-BUF PIC XC80). 
01 EOF-VAR PIC x. 

88 .EO F VALUE "Et• .. 

* ERROR VARIABLES 
01 ERROR-SUFFER. 

OS FILLER PIC x OCCURS 1 

"MSGFILE1 " 
"MSGFILE2 " 
"DATA " . 
"PRNTPROC " 

TO 80 TIMES 
DEPENDING ON LEN. 

0 1 ERR-NUM PIC S9(4) COMP. 
01 FILE-NUM PIC s 9 ( 4) COMP. 
01 QUIT-PARM PIC S9C4) COMP. 
PROCEDURE DIVISION. 
MAIN PROCESSING SECTION. 

3-16 



. : -- SD E FINE i. QUIT PR 0 G = 

* 

MOVE !1 TO QUIT-PARM 
MOVE !2 TO FILE-NUM 
PERFORM PRINT-ERROR# 

DRIVER-PARA. 
PERFORM !NIT-PARA. 
MOVE "F" TO EOF-VAR. 
PERFORM LOAD-PARA UNTIL EOF. 
PERFORM CLOSE-PARA. 
STOP RUN. 

*Create entries for the message files in the directory. 

* 

QUITPROG 
QUITPROG 
QUITPROG 
QUITPROG 

* Note that IN-FILE-NAME ("MSGFILE1") is· opened with FOPTIONs 
* 7.30004: this indicates a new ASCII message file. 

* 

* 

!NIT-PARA. 
CALL INTRINSIC "FOPEN" 

USING IN-FILE-NAME i.30004 
GIVING IN-FILE. 

IF CC NOT = 0 
7.GUITPROG(1#,IN-FILE#). 

CALL INTRINSIC "FCLOSE" USING IN-FILE 7.2 i.O. 
IF CC NOT = 0 

7.QUITPROG(2#,IN-FILE#). 

* Note that OUT-FILE-NAME ("MSGFILE2") is opened with FOPTIONs 
* i.30004: this indicates a new ASCII message file~ 

* 

* 

CALL INTRINSIC .. FOPEN" 
USING OUT-FILE-NAME i.30004 
GIVING OUT-FILE. 

IF CC NOT = 0 
i.QUITPROG(3#,0UT-FILE#). 

CALL INTRINSIC "FCLOSE" USING OUT-FILE i.2 i.O. 
IF CC NOT = 0 

i.QUITPROG(4#,0UT-FILE#). 

* Create and activate the print process. 

* 

* 

CALL INTRINSIC "CREATEPROCESS" USING \ PIN PRINTPROC. 
IF CC NOT = 0 

Y.QUITPROG(S#,-1#). 

*Open message file for traffic from print process. 

* * Note that IN-FILE-NAME ("MSGFILE1 ") is opened i.Ji th FOPTIONs 
* 7.106 and AOPTIONs 7.1100: i.106 indicates an old temporary 
*ASCII file and 7.1100 indicates a reader process with exclu-
* s~ve access and multiaccess capability. MSGF!LE1 has already 
*been designated as· a message file. Since only one re-ader and 
* one writer process will be accessing the message file, 
* exclusive access mode is specified. 
* 

-----·- ·------

I 

' ' 
I : 
i 
I. 

--·--·---------- 3-17 



CALL INTRINSIC "FOPEN" 
USING IN-FILE-NAME i.106 i.1100 
GIVING IN-FILE. 

IF CC NOT = 0 1 
i %QUITPROG (7#,IN-FILE#). i . 

*;pen message file for traffic to print process. l: 
: Note that OUT-FILE:-NAME ("MSGFILE2") is opened with FOPTIONs ~ 
* i.106 and AOPTIONs i.1101: i.106 indicates an old temporary , .' 
*ASCII file and %1101 indicates a writer process with exclu- I 
* sive access and multiaccess capability. MSGFILE2 has already i 
*been dksignated as a message file. Since only·one reader and i 
*one writer process will be accessing the message file, 
* exclusive access mode is specified. 

* 

* 

CALL INTRINSIC "FOPEN" 
USI~G OUT-FILE-NAME i.106 7.1101 
GIVING OUT-FILE. 

IF CC NOT = 0 
i.QUITPROG(8# OUT-FILE#). 

*Open data input file. 

* 
* Note that DATA-FILE-NAME ("DATA") is opened with FOPTIONs i.3 
* and AOPTIONs 0: 7.3 indicates an old permanent or temporary 
*file and 0 indicates read only access. The file system will 
* change the FOPTIO~~ to specify an ASCII file. 
* 

* 

CALL INTRINSIC "FOPEN" 
USING DATA-FILE-NAME i.3 i.0 
GIVING DATA-FILE. 

IF CC NOT = 0 
i.QUITPROGC9#,DATA-FILE#). 

*Load input to message file. 

* 
LOAD-PARA. 

CALL INTRINSIC "FREAD" 
USING DATA-FILE MESSAGE-BUF -80 
GIVING LEN • 

. IF CC NOT= 0 
IF CC LESS THAN 0 THEN 

i.QUITPROGC10#,DATA-FILE#) 
- ELSE 

MOVE "E" TO EOF-VAR 
ELSE 

COMPUTE LEN = - LEN 
CALL INTRINSIC "FWRITE" 

USING OUT-FILE MESSAGE-BUF LEN 7.0 
IF CC NOT = 0 

7.QUITPROG(11#,0UT-FILE#). 
CLOSE-PARA. 

CALL INTRINSIC "FCLOSE" USING OUT-FILE 7.4 7.0. 
IF CC NOT = 0 . 

i.QUITPROGC12#,0UT-FILE#). 
3-18 
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*Wait for print to finish. 

* 
CALL INTRINSIC "FREAD" USING IN-FILE MESSAGE-SUF 7.1. 
IF CC < 0 

* 

7.QUITPROG(13#/IN-FILE#). 
CALL INTRINSIC "FCLOSE" USING IN-FILE 7.4 7.0. 
IF CC NOT = 0 

7.QUITPROG(14#/IN-FILE#). 

* General error routine. 

* 
PRINT-ERROR SECTION. 
WHAT-TYPE. 

IF FILE-NUM IS NOT NEGATIVE THEN 
CALL INTRINSIC "FCHECK" USING FILE-NUM ERR-NUM 
MOVE 80 TO LEN 
CALL INTRINSIC "FERRMSG" USING ERR-NUM ERROR-SUFFER LEN 
DISPLAY ERROR-SUFFER. 

IF QUIT-PARM IS NOT NEGATIVE THEN 
CALL INTRINSIC "QUITPROG" USING QUIT-PARM. 

SCONTROL USLINIT 
IDENTIFICATION DIVISION. 
PROGRAM-ID. SONPROC. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. HP3000. 
OBJECT-COMPUTER. HP3000. 
SPEctAL-NAMES. 
CONDITION-CODE IS CC. 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
01 LEN P!C S9(4) 
01 IN-FILE PIC S9(4) 
01 OUT-FILE PIC S9(4) 
01 IN-FILE-NAME PIC XC9) 
01 OUT-FILE-NA1"1E PIC X(9) 

COMP. 
COMP. 
COMP. 

VALUE 
VALUE 

01 MESSAGE-SUF PIC X(80). 
0 1 EOF-VAR 

88 EOF 
* Error variables. 

01 ERROR-BUFFER. 

PIC x • 
VALUE • ' r- " I: • 

"MSGFILE2 " 
"MSGFILE1 II 

05 FILLER P!C X OCCURS 1 TO 80 TIMES 
DEPENDING ON LEN. 

01 ERR-NUM PIC S9(4) COMP. 
01 FILE-NUM PIC S9(4) COMP. 
01 QUIT-PARM PIC S9(4) COMP. 
PROCEDURE DIVISION. 
MAIN-PROCESSING SECTION. 

SDEFINE /.QUITPROG= 
MOVE !1 TO QUIT-PARM 
MOVE !2 TO FILE-NUM 
PERFORM PRINT-ERROR# 

0- ----· 4--. ------------

QUnPROG 
QUIT?ROG 
QUITPROG 
QUITPROG 
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DRIVER-PARA. 
PERFORM OPEN-PARA. 
MOVE "F" TO EOF-VAR. 
PERFORM READ-PARA UNTIL EOF. 
PERFORM CLOSE-PARA. 
STOP RUN. 

*Open message file for traffic from other process. 

* 
* Note that IN-FILE-NAME ("MSGFILE2") is opened with FOPTIONs 
* %106 and AOPTIONs ?.1100: ?.106 indicates an old temporary 
*ASCII file and %1100 indicates a reader process with. 
* exclusive access and multiaccess capability. MSGFILE2 has 
*already been designated as a message fjle. Since only one 
*reader and one writer process will be accessing the message 
* file, exclusive access mode ·is specified. 

* 

* 

OPEN-PARA. 
CALL INTRINSIC "FOPEN" 

USING IN-FILE-NAME Z106 Z1100 
GIVING IN-FILE. 

IF CC NOT = 0 
XQUITPROGC15#,IN-FILE#). 

*Open message file for traffic to other process. 

* 
* Note that OUT-FILE-NAME C"MSGFILE1tt) is opened with FOPTIONs 
* %106 and AOPTIONs Z1101: %106 indica~es an old temporary 
*ASCII file and %1101 indicates a writer process with exclu-
* sive access and multiaccess capability. MSGFILE1 has already 
*been designated as a message file. Since only one reader and 
*one writer process will be accessing the message file, 
* exclusive access mode is specified. 

* 

* 

CALL INTRINSIC "FOPEN" 
USING OUT-FILE-NAME ?.106 %1101 
GIVING OUT-FILE. 

IF CC NOT= 0 
ZQUITPROG(16#,0UT-FILE#). 

*Read messages from message file. 

* 
RE.AD-PARA. 

* 

C~LL INTRINSIC "FREAO" 
USING IN-FILE MESSAGE-BUF -80 
GIVING LEN. 

IF CC NOT = 0 
IF CC LESS THAN 0 THEN 

%QUITPROGC17#,IN-FILE#) 
ELSE 

MOVE "E" TO EOF-VAR 

* Print message out. 

3-20 
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* 

* 

ELSE 
COMPUTE LEN = - L~N 
CALL INTRINSIC "PRINT" 

USING MESSAGE-BUF LEN 7.0 
IF CC NOT = 0 

i.QUITPROG(18#,2#). 

* Now signal the other p~ocess; we are done. 

* 

* 

CLOSE-PARA. 
CALL INTRINSIC "FCLOSE" USING OUT-FILE i.4 i.O. 
IF CC NOT = 0 

/.QUITPROG(19#,0UT-FILE#). 
CALL INTRINSIC "FCLOSE".USING IN-FILE /.4 i.O. 
I~ CC NOT = 0 

/.QUITPROG(20#,IN-FILE#). 

* General error routine. 
* 

PRINT-ERROR SECTlON. 
WHAT-TYPE. 

IF FILE-NUM IS NOT NEGATIVE THEN 
CALL INTRINSIC "FCHECK" USING FILE-NUM ERR-NUM 
MOVE 80 TO LEN 
CALL INTRINSIC "FERRMSG" USING ERR-NUM .ERROR-BUFFER LEN 
DISPLAY ERROR-BUFFER. 

IF QUIT-PARM IS NOT NEGATIVE THEN 
CALL INTRINSIC "QUITPROG" USING QUIT-PARM. 

-------- ·------- ___ .,. ________ -------

' ! : 
1' 
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,,,,_----------------------------------- HEWLETT~PACKARD -----

WHY IPC? 

••A COMPARISON OF MESSAGE FILES .VS. CURRENT MPE 
COMMUNICATION TOOLS 

* SINCE THE BEGINNING~ MPE HAS OFFERED A VARIETY OF 
TOOLS TO ALLOW CUSTOMERS TO PERFORM INTERPROCESS 
COMMUNICATION AND CONTROL. HOWEVER1 THESE MECHANISMS 
ARE TOO RESTRICTIVE TO ALLOW APPLICATIONS TO FULLY 
TAKE ADVANTAGE OF MPE's MULTIPROCESS CAPABILITY. 

•• GENERAL ADVANTAGES OF IPC 

* SIMPLICITY: 

MSG FILES ARE ACCESSED WITH THE SAME STANDARD FILE 
SYSTEM INTRINSICS THAT THE CUSTOMER USES TO ACCESS 
HIS SEQUENTIAL FILES. THE OTHER MECHANISMS EACH 
HAVE THEIR OWN SET OF INTRINSICS. 

A BONUS OF USING THE FILE SYSTEM IS THAT PROGRAMS 
WRITTEN TO USE STANDARD~ SEQUENTIAL FILES MAY HAVE 
THEIR OPENS REDIRECTED TO MESSAGE FILES. THIS PERMITS 
CHAINING TOGETHER OF PROGRAMS IN A MANNER SIMILAR TO 
UNIX. EX: CONNECT THE SPL COMPILER'S NEW FILE 
WITH THE INPUT FILE TO THE CROSS REFERENCE PROGRAM. 

• TIMEOUTS: 

THIS OPTIONAL FEATURE PERMITS DETECTION OF DEADLOCKS. 

TDr ~ 
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WHY IPC? 

• OBITUARY NOTICES: 

WHEN. A WRITER TO A MESSAGE FILE EXPIRES) A CLOSE .. . 
RECORD IS AUTOMATICALLY WRITTEN TO THE FILE. THIS 
CAN OPTIONALLY BE GIVEN TO THE READER) INFORMING 
HIM OF HIS PEER'S DEMISE. 

* CHOIC2 OF NOTIFICATION: 

MESSAGE FILE COMPLETIONS CAN BE HANDLED WITH WAIT OR 
NOWAIT (IOWAIT)I) NEITHER OF WHICH REQUIRE PM, 

• APPLICATIONS MAY SPAN COMPUTERS: 

COMBINING MESSAGE FILES WITH DS ALLOWS PROCESSES 
TO BE REMOTE FROM THEIR FILES AS WELL AS FROM EACH 
OTHER. 

* DEBUGGING: 

PROCESSES CAN BE CERTIFIED BY SUBSTITUTING SCRIPT 
FILES FOR THEIR MESSAGE FILES. 

• FLEXIBILITY: 

MESSAGE FILES' ATTRIBUTES CAN BE CHANGED WITH A 
SIMPLE FILE co~~AND . 

• BROADER SCOPE OF co~~UNICATION: 

ANY PROCESS MAY COMMUNICATE WI.TH ANY OTHER, SUBJECT 
TO THE NORMAL F!LE SECURITY PROVISIONS. 

IPC 9 
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-------------HEWLETT$ PACKARD ---..... 

( 
WHY IPC? 

•• IPC .VS. MAIL 

AITRIBUTE MAIL MSG FILES 
------------ ---------------- --------------------
SCOPE FATHER/SON ANY PROCESS 

CAPACITY ONE MSG FILE SIZE (POTENTIALLY 
THOUSANDS OF MSGS) 

BIDIRECTIONAL YES, HOWEVER, ONE NO, REQUIRES 2 FILES 
MSG CAPACITY FOR 
BOTH DIRECTIONS 

WAIT ONLY ON ONE MAIL- WAIT ON MSG FILES 
BOX PLUS OTHER FILES 

(MUST HAVE PM) 

AUTO OBITUARY 
NOTICES YES YES, IF READER IS 

USING EXTENDED READ 

ICP 10 



-------------- HEWLETTS PACKARD ---

WHY !PC? 

•• PROCESS SIGNALING <ACTIVATE/SUSPEND INTRINSICS) .VS. IPC 

ATIRIBUTE 

SCOPE 

FIND SOURCE OF 
ACTIVATION? 

MULTIPLE 
ACTIVATIONS 
SAVED? 

INFORMATION 
PASSED? 

WAIT? 

ACTIVATE/SUSPEND 

FATHER/SON 

YES 

NO 

NO 

ONLY ON ACTIVATE 
INTRINSIC 

1 0 !"' 1 1 

MSG FILES 

ANY PROCESS 

YES 

.YES 

YES 

WAIT ON MSG FILE 
PLUS OTHER FILES 
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WHY IPC? 

•• RESOURCE ALLOCATION: IPC .VS. RINS 
---------------------------~--------·--

MSG FILES CAN BE USED AS A RESOURCE ALLOCATION MECHANISM 
BY BUILDING A MSG FILE AND THEN PUTTING ONE RECORD INTO IT 
(NOTE THAT N RESOURCES CAN BE MANAGED BY PUTTING N RECORDS 
INTO THE FILE). ALL RELEVANT PROCESSES WOULD THEN OPEN 
THE FILE WITH READ AND WRITE ACCESS, GETTING A RESOURCE 
WOULD THEN CONSIST OF READING FROM THE FILE. WRITING THE 
RECORD BACK TO THE FILE RELEASES THE RESOURCE. 

ATTRIBUTE 

SCOPE 

INFO PASSED? 

GET "IN LINE" 
BEFORE SUSPEND? 

# UNITS MANAGED 

WAIT 

SYSTEM AUTO 
RELEASE OF RINS 
ON TERMINATION? 

RINS 

GLOBAL TO SYSTEM 

NO 

NO 

ONE 

ONLY ON RINS 

YES 

IPC 12 

MSG FILE 

ANY PROCESS 

YES 

YES (NOWAIT 1/0) 

ANY NUMBER 

WAIT ON MSG FILE 
PLUS OTHER FILES 

NO 
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WHY IPC? 

THE PRECEDING METHOD MIMICKS THE MPE RIN CONCEPT. 
MSG FILES ALSO SUPPORT A TOTALLY DIFFERENT APPROACH 
TO RESOURCE.MANAGEMENT. THIS CONSISTS OF ALLOWING 
ONLY ONE nEXPERT PROCESS" (CALLED AN OBJECT MANAGER) 
TO ACTUALLY ACCESS THE RESOURCE. PROCESSES DESIRING 
TO USE THE OBJECT DO SO BY SENDING MESSAGES TO THE 
OBJECT MANAGER. AT THE COMPLETION OF THE COM11AND, 
THE MANAGER MAY ELECT TO SEND A STATUS MESSAGE BACK 
TO THE REQUESTOR. 

Tor 1 ".:\ 



Hessa?.e Files 

Uses th:? file system to allov interprocess corn:rounications bet,.,..een 
any set of processes. 

Basics 

*Hsp, files function as a FIFO que'..ie • 
• msp,s stored in file until read 
.msp,s deleted as they are read 
• unidirectional msg flo.,. through the file 

*ecundary con di t:ions • 
• Em.pty file has w-riter, reader is ;;aited; no w-riter, CCG 
.Full file - has reader, •-riter is ;.;aited; no ...rit:er, CCG 

File characteristics 

*Record fo t'!!la t 
var, fixed 

*1-32 e:x:ten ts 

*Ne_. 

ascii, binary 

1.JSer labels 

job tecpo r ary 

cct.l · 

file code 

permanent 

*Access options (default showu. first) 

blocking factor 

.g;zrnl d./mul d. '-lait/no"W'ait in/out/outkeep/append 
nocopy/copy 

.Exclusive field (R=allo"'1' reader, W=allo"W' \1t'iter) 
exc W/R. se!:li (ear) ws/R shr Tris/Rs 

*Security 
.input requires read/"W't'ite access 
.output requires append access 

Coc..":lands 

:'...s?, files must be created as msg files >l'ith either BUilD or FILE 
cor..mands. 

BUilD JOE;HSG FI lE JOE, NEW ;MSG 

FILE Ca-fr'..l.ND - STD/XSG COPY /NOCOPY HULTI/GXULTI EAR/ SEMI 

LISTF cor.:.man·d - Xs p, fi 1 e has an "M" suffix in th:? type field. 

IPC 114 
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Intrinsics 

*Intrinsics allowed 
FOPEN, FCtDSE, FREAD, FWRITE, FCONTROL, FCHECK, FGET!NFO, 
YF!U:!NFO, FtDCX, FUNtDCX, FREA.DIABEL, FWRITEIABEL, FR.EIATE, 
FSEIMODE. 

*Foptious 
(2: 3) - file type. 0-STD, 1-KSAM, 2-RIO, ~.-MSG> q-CJR. 

*Aoptions 
Mul tirecord, inhibit buf set off 
(5:2) - multiaccess. 

0-set to 2; 1-job local; 2-any process; 3-undefined 
(4: 1) - 0-.iait I/O; 1-oowait I/O 
(3: 1) - 0-oormal access; 1-copy mode 

*Control codes 
code parm description 

2 Complete I/O, ip,nored. 
3 Read hardware status \iOrd. 
4 0 Disable timeout. 

<> 0 Set timeout interval in seconds. 
6 Write EOF, vrites buffers and label to disc. 
43 Abort nowait I/O. 
45 false Read a?,ainst an empty, writerless file returns CCG. 

ttue Read ap,ainst an empty, vriterless file is waited. 
This control also applies to the writer case. 

46 false Read only data portion of writers' data records• 
ttue Read writer open, close, and data records. Prefix: 

word 0 - rec type (0-data, 1-open, 2-close) 
wrd l - writer ID 
vord 2-n - data (only for data records) 

4 7 false Next read vill delete the first record. 
true Next read vill rot delete the record. 

*FF!U:Dff'O returns 
it.em type description 

34 int Current nt.mber of writers 
35 int Current nmber of readers 

I CJ(: JIU- & 
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HE~LETT-PACKARD Prologue. Introduction. 
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Message File Access Procedures 

The IPC code spans three areas, 

1. file System Code, 
Since ms~ tiles have their o~n file type (and, hence, their 
o~n AFT type), lt is necessary to merely add a ne~ statement 
to each of the intrinsics' file-type case statement. For most ot 
the intrinsics this statement is very simpl~,.consistinq ot either a 
call to a msg access procedure (read, Yrite, and control) or 
an error Cpotnt, readsee~, etc). Only the fO?EN intrinsic 
requires substantial modification to support msq tiles. 

2. Access ~rocedures. 
This is implemented by the code of this listing. 

3. B<!sic IPC. 
This code provides the vait/~akeup mechanism, 

............... . . ••••••••••••••• 
: 

File ~yst : : Jccess 

• •••••••••••••• t 

: Basic I?C 
Callable :------>: Procedures 
Intrins.tcs: 

:------->: 

. . .. . . . . . . . . . . : 
: 
: 

1-­
• . 

.......... 41 ••••• 

•••••••••••••••• 

................. 
File Systern 

•>: Uncallable 
?rocedures 

................ f 

The remainder ot this section discusses the access procedures. 

This set of procedures is the equivalent of FREAD 1 s/FWR!TE 1 i IOMOVE 
for messaqe files. !t is the heart ot the ~sq tile implementation, 
The Hsg file acce3S method is more complex than that ot regular 
sequential tiles tor the tollow1ng reasons. 

1. A Yait/~a~eup mechanism is required for the •read fro~ an 
empty tile• and •yrite to a full tile• cases. This 
mecnaniim must support timeouts. 

2. Like circular tiles, th~ disc f!le eot can Yrap around the 
e:xtent map. 

3. Both the reader and the writer(s) roust use buffers in a 
coordinated and etficient manr.er. 

o o o o I PC. I ;_q 
4. Disc s?ace extentl ~ay be throYn away at close time a~ter 

they nave been read providing there are no current writers, 
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Design hiqhlights. 

------·----·--·--
1. File Boundary Conditions 

There are two cases when a process is forced to wait on an 
action from one or more other processes. 

a) A reader accessing an empty file, the process must 
wait until a writer writes a record, 

b) A writer encountering a full tile, the process must wait 
until a reader reads enough records on disc to tree a 
physical blocx:. 

a) Impeded reader 

This has a classic, straightforward solution. The reader 
decrements a counting semaphore (number of records in the 
file). When the semaphore goes to zer.o there are no more 
records left and the reader is placed on the ~ait queue 
c~nich is a disabled port--see basic IPC description). 
Each time a writer writes a record, the writer checx:s the 
wait queue. It it is nonempty, the head entry is taKen 
from the queue and sent to the reader's reply port. 
Otherwise the counting semaphore is incremented. 

This mechanism is gummed up so~ewhat by extended read mode. 
If not in extended read then only data records count in the 
eountinq semaphore. Extended read cause' all records (data, 
open, and close) to be counted. 

b) Impeded vriter 

When the tile is opened the amount of free file space (in 
max•sized records) is calculated. Each write first subtracts 
its record size and record overhe~d from the tree space. If 
there is not enough space the ~riter is placed on the ~rite 
wait queue. 

The reader returns free space & bloc~•, worth at a time. 
The wait queue is then reduced until the treed bytes 
have been filled. The actual write is pertormed bY the 
reader at this time. This is to 1) expedite the no wait 
writers' data and 2) to insure that the released writers 
~ill till the tile in the same order as they were freed 

Both.readers and writers have •reply ports• which receive 
the completed read/write requests Crefer to the basic I?C 
documentation for a description of ports), The current 
limitation of IOWAIT is one request outstanding, so the 
reply ports will only have a maximum queue depth of one 
en try. 

2. Disc Space ~anaqement 
tPC i3c 
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Since the reader logically destroys records as they are 
read, it it desireable to also physically delete them as 
well, The unit of allocation on the disc is the extent. 
Tne spent extents are only deleted at close time vhen there 
are no current writers. To delete extents vh1le there are 
vriters can lead to needless •or~ vhere the reader 1s 
deleting old extents and tne •riter 1s obtaining nev ones. 

3. Buffering 

Both reader and writer buffers are contained in the same 
buffer pool. Reader buffers are the •head• of the queue 
~nereas writer buffers comprise tne •ta11• of the que~e. 
The buffer manag~ment runs in one of t~o modes. 

a) Coupled I-lode. 

All records are eonta1ned in the buffers. A spent 
read buffer is added to the tail of the vrite 
buffer list, ~riters add to tail buffer in the list. 
If this happens to be a read buffer, then no disc I/O 
is initiated. Note that if all the accessors were to 
close then all data would be vritten to the disc. when 
the number of records can no longer be held in the 
buffers, uncoupled mode 1s entered. 

b) Uncoupled ~ode, 

The records eannot be contained in the buffer area. 
In this case the reader and Yriters use their o~n 
buffers independently. Note that if the reader reads 
sufficient records such that the records do tit in 
the but:ers, the buttering mode vill automatically 
revert to coupled mode, 

4. Record formatting. 

Data records are 'Written in standard variable lenqth for~at. 
Records do not span bloc~s. Data record headers and open and 
close records are -written starting from the bottor.1 of tl1e ou:ter 
and Yor~inq up (~hereas data records 1 data are vritten starting 
from the beqlnninq ot the buffer), 

This method ma~es it posstole to use the nor~al file syste~ 

access method ~hen accessing the tile in •copy• ~ode, Wnen 
a ne• record and its header can no longer !it into the 
buffer, the butter's bloc~ is •ritten to disc and the record 
and its header are placed into the next bloc~. 

S, ~iscellaneous 

a) No Yait F~EADs and r~~ITEs are •aited !or disc IIO. To 
do disc !/O Yithou! ~ait brinqs in addition~l co~plexi~Y 
tor v~ry little gain to the user. I~?licit disc I/Os 

I PC !31 
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•1th wait have Probably.already occurred to ma~e present 
the ACS and file system code. 

b) Ant1e1patory reading is done. However a vrite butter is 
not written until the current record will not !it into 
it. Having two or more write butters should Keep the 
writers waiting on disc I/O to a minimum. 

cl A bit map is kept for all currently allocated writer IDs. 
It is managed bY the GETID and REL!D procedures. Currently 
a maximum of 256 concurrent writers is a11oved. 

d) A disc error encountered by a reader prevents any roore reads, 

e) A disc error encountered by a writer prevents any more writes, 

f) Unless otherwise noted, DB is always set to the stack upon 
entry/exit to these procedures. · 

g) There are two wait queues, one for readers and one for ~riters. 
It is possible that they could both be nonempty, Say the 
file has a capacity of n records, N records are ~ritten, the 
n+l write is queued up. Then n nowa1t reads are done ~1th 
no complementary IOWAITs or IODONT~AITs being issued, The next 
read will be queued. 

6. Optimization. 

a. •rmmediate• nowa1t I/O completion. 

When it has been determined at FREAO/FWRITE time that the 
request will not have to wait on a boundary condition, 
reply ports are not us,d. Instead a two word •message 
area• in the LACB is used to house the completion message. 
A special pattern is placed into the AF! reply port ~ord, 
When IOWA!! (or FINDWAITINGIO) sees this pattern it Kno~s 
that the request has completed. 

b. Updating the FC8. 

Everytime that a reader deletes a blocx it updates the 
start•of•f1le field in the FCS. This operation has been 
optimized such thnt vnen the reader Kno~s that the SOf is 
already at zero, the rca update is sxipped. 

Hov does the reader know? The vriter sets a tlaq when it 
enters •uncoupled• buffer mode. This indicates that the writer 
has vritten to the disc wnich vill ultimately cause the sor 
to be incremented (as the blocks are read), Thus ~hen this 
flaq is set, the reader has to update the SOF in the FCS. 

In semi-exclusive mode there ~ay be at most one reader. 
T~e generality of a read •ait queue ls not needed. Instead 
vhen the reader attempts to read from the empty file, the 

1PC 1 sz. 
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·reader's reply port number is placed directly into the ACB, 
It the reader has opened the file 'With Yait, then no reply 
port is used. In this-case the reader's PIH is saved in 
the ACB. 

-
The above short cuts are also applied to 'Writers ~hen the 
file is o~ened exclusively Cie, there may only be one 
'Writer). 

d, Delayed A~ake, 

When a reader or writer liberates a symbiotic process 
'Which •as waiting on a b·o.undary condition, the actual call 
to AWAKE is delayed until after the file's ACB has been 
released. 
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q. An end·ot-t1le is written to checxpoint the tile, 

3. Writing. 

The usual course of a ~rite 1s to 1) insure that there is room 
for the record, 2) ~rite the record (usually just a data move 
to an ACB butter), and 3) if a reader is va1t1nq, to send a 
successful message to the reader's reply port. 

The following exception; may occur: 

a. First •rite. 

The writer's first ~rite after an open consists of ~r1t1nq 
the open record, the data record, and allocating space tor 
the close record. 

b. Stalled writer. 

If the record will not fit into the file then the writer ls 
waited if: 

1) a reader has opened the file, 

2) or this is the writer's first write atter the open, 

3) or the writer has specified extended wait. 

Waiting consists of placinq a message on the wait queue ca 
basic !PC port). Eventually a reader •ill perform the 
transfer and send a successful message to the ~r1ter. 

c:. Block indexing. 

It the record will not fit into the curre~t bloc~ then 

1) if the current buffer is a write buffer, a disc write 
is initiated on behalf of the buffer, 

2) if this current buffer is a t~-b-OU~eL ~c3ug.J.~ JIOill 
the next butter is chosen. ~the t1rst write 
buffer becomes the last (current) write butter. Thus 
vrite buffers contain the last n blocxs of the file. 
This is useful infor~ation to have when interpreting 
dumps. 

The write facility has been divided into two procedures. 

then 

• Decides if there is room to write the record, waits 
the vriter it not, performs user chec~s. 

PUTRECOFD • Actually performs the write, 1neluding indexing to 
the next block, if necessary~ 

PU1RECOPD is also ealled by the liberating read~r on behalf ot a 
waiting "'riter. 

!Pc t 36 
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Note - If the writer's target area is in his stacx, then the 
writer's staex, the reader's staex, and the ACS must all 
be present for the move. If the eode is ehanqed to have 
wait writers perform their own move, they ~ust first checx 
to see if there is room Cafter they wake up). A speedy 
second writer eould have taxen the space away. 

4. Reading, 

~ost read requests read a record and, if the next record is in 
another blocx, issue an anticipato~y read of the block from disc, 

The following exceptions may occur: 

a. Extended read mode. 

If the file is not in extended read mode, then only data 
records are desired. Thus possible open/close records ~ust 
be flushed from the front of the file before the actual read 
to the user 1 s tar~et area. If the reader must wait (due to 
an empty file) then vhen the reader is awakened by the 
writer, the flushinq process must be repeated before the 
actual read can commence. 

b. Empty file. 

The reader is Yaited if: 

1. one or more Yriters has opened the file, 

2. or this is the reader's first read to the tile after 
the open, 

3. or the reader has specified extended Yait. 

Waiting consists of placing a mesage on the vait queue 
Ca basic IPC port). Eventually a •riter will deposit a record 
and send a successful message to the reader 1 s reply port. The 
reader then (or at IOWAIT time) performs the data transfer. 

Waited readers, unlike waited vr1ters, perfor~ their ovn data 
movement upon beinq liberated. They can do this-because they 
are freed Yit~ a claim on any one record in the file - not a 
particular one. Thus it 1s perm1ssable for other readers to 
1ssue r~EAO/IOWA!Ts betYeen another reader 1 s rREAO and IOAAIT. 
The only constraint is that a one record (clai~) be set aside 
for the first reader •hen he 1s liberated !roo the wait queue. 

c. Blocx indexing. 

If the record read 1s the last record in the bloc~ then: 

1. ~ blocx 1 s Yorth of max-si:ed records is added to the file•s 
t:ee space. It is !~mediately applied to any ~aitinq Yriters 
on the •ait queue. 

IPC !~(..; 



ACKARO Proloque. functional Description. 

2. The file's start•Of•file is advanced by one and all block 
numbers are decremented. Exception: if there are no more 
records in the file then the start-of•file •nd end-of•file 
are both reset to zero. 

J. If the file is not empty then the next block is obtained as 
per the buffering description in •oesign Hignliqhts.~ 
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Communications-file Basic !PC Mechanism 

------~--------------------------------

The objective o! this set of uncallable intrinsics is to provide 
a simple mechanism that •111 enable one process to send short 
messages to another process. 

The heart ot this mechanism is the port. A process desiring to 
receive messages ~ould first open (create) a port. This process 
is termed the •port manager.• When the port is created, a port 
nu~ber is returned to the opener. There is no provision to 
rendezvous ·~1th ~no~n •1ogica1• port names so potential senders 
need some method ot obtaining the port number trom the port 
manager. 

Both the ports and the messages are contained in a disc resident 
dat~ segment. There can be a tot~l of over thirY•five hundred 
open ports and outstanding messaqes Thus neither ports nor 
message bloc~s are scarce resources. 

A return port is explicitly passed in FCPORTSEND so that messaqes 
that timeout can be given bac~ to a port belonging to the 
originator. 

~ process desiring some service from another process ~ould use 
this mechanism in the follo~inq ~anner. 

1. An FCPORTSEND, specifying a return port, is is~ued to the 
proper port. The message's parameters specify tne service 
to be p~rformed. This results in an ~QE's Cmessaqe queue 
entry) being obtained, initialized, and queued to the ta11 
of the port. 

2. At some later point ln time the process decides to 
synchronize Yith the request by issuing an fCPORTRECEIVE 
•ith Yait aqainst its own return port. 

3, The port's manager process steps through the messa~es on 
the oort, eventually processinQ the ~CE used in steps l and 
2. !his process a~axens the first process by sendinq a 
return ~essage to the oriqinal process•s return port. 

tPC IS :.S 
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0 
0'1 1 

Communications file Process Awaken Mechanism 

Note that steps 2 and 3 could have occurred in reverse 
order. 

4. When the first process runs, 1t is still in FCPORT~ECEIVE 
•nich places the second MQ£ on the free list and returns to 
the process's c:allinq procedure. 

0 0\ ... .J 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
OODOO 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
00000 1 
a·oooo 1 
noooo 1 
00000 1 

Notes: 

>> 

1) This set of procedures is very closely ~eyed to the needs 
of the MSG file access method. Any other use of this code 
is prohibited since these procedures may be obsoleted by 
future MPE messaqe facilities. 

2l Unless othervise noted, these procedures require CB to be at 
the stack. 

3) Soft~are interrupts are not yet implemented. 
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Abstract 

The MPE IV kernel is· the result of over three years of research and 
development undertaken at Hewlett Packard's RP 3000 R&D lab in 
Cupertino. It provides a new high performance, integrated, extensible 
foundation for the 3000 operating system, MPE. The project's history 
and the kernel's characteristics are described. Project objectives, 
imrestigation approach, implementation methodology, functional charac­
teristics, resource management objectives and strategies, and perform­
ance results are presented. 

l. Introduction 

The evolution of the RP 3000 family towards large main memories, fast 
processors, and large and distributed configurations stressed the 
original MPE kernel design and implementation. It became clear that 
just supporting the evolution in terms of kernel data structure 
extensibility would become a problem. Moreover, the original algorithms 
could not be relied upon to exploit the performance potential offered by 
the larger configurations. 

Project objectives for a new kernel were established. Research into the 
growth and performance limitations of the old kernel and into state of 
the art approaches to resource management policies was undertake~. 

Alternative designs were established, implemented and evaluated. 

This process, culminating in the MPE IV . C-Mit, is presented in the 
following sections. 

2. Kernel Project Objectives 

The primary project objectives for the MPE IV kernel were to provide 

(1). support for the evolution of the HP 3000 family; 

(2). maximum performance across the family members; 

l 
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(3). high reliability and improved fault detection and recovery; 

(4). increased functionality as required by the other system components 
of MPE !V; and 

(5). simple extensibility when unforeseen system requirements surface. 

3. The lrt7estigation 

!he 3000 architecture, work.load, and evolution were to be matched by the 
ne<M kernel. 

The irr.;estigAtio'n would precede by : identifying the characteristics of 
the work.load; detet'!Ilining the growth limitations and performance prob­
le:ns of the existing kernel; researching and consulting to deterllline 
promising approaches to kernel design; and formulating ~lternative 
designs. 

!nst.rux;ientation was placed into the old kernel, and the system was 
measured under reproducible, representative etIVironments. 

Service requirements induced by the work.load on the various system 
servers were determined. Distributions of segment sizes, processing 
requirements, and access requirements to secondary store were observed. 

Reso·urc e util iza ti on "1'as measured. Disc, main memory and processor 
queue leng·ths, ·t"equest. type distributions, and overall utilization were 
determined • 

. Migration among the servers and service delays were characterized. Pro­
cess stop t:ype (eg segment fault, disc I/O, terminal !/O, time sliced, 
etc.) distributions and service delays for each st.op type were measured. 

These measurements were to be used not only in isolating invariant 
work.load characteristics and performance problems but would also be used 
as the base for later comparisons. (The specific growth and performance 
limitations of the old kernel are addressed in later sections). 

The literature was researched and academicians consulted to ensure that 
the lessons of the past and the academic investigations whose results 
offered potential were taken into account. Although extensive litera­
ture was available on resource management policies, very limited litera­
ture was t:o be found which directly related to the segmented architec­
ture of the 3000 family. What was acquired from the research and con­
sulting was a set of principles, measures and ideas which could be 
incorporated into the design and implementation: 

!he investigation 
and limitations 
which eliminated 
satisfying the 

phase resulted in an understanding of the problems 
oE the old kernel, and a set of alternative strategies 

the limitations and problems and offered potential in 
overall obj ec ti·,; es. Rather than coming up with the 
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eventual design, the investigation came up with a commitment to try out 
the alternatives and select the best strategies for the arc hi tee ture and 
enviroanent based on measurement rather than intuition. 

4. Performance Goals and Strategy 

In this paper, a transaction is considered to be a step in an intera­
ctive session which begins when carriage return or enter is hit and 
terminates when the system is ready to accept further input form the 
session. 

The global performance indices for the intended application environment 
are : 

(l). transaction response time; 

(2). transaction throughput; 

(3). fairness; 

(4). batch throughput. 

The desired system behavior is as follows : 

- For a given workload and configuration, the system should provide 
minimum transaction response time with maximum transaction through­
put. Batch performance should be "acceptable." 

- Under increasing load, the system should be stable. As the load 
increases, transacti.on response time should degrade gradually and 
fairly. System throughput should stay high even under very heavy 
loads. · 

- The system should dynamically tune itself to optimize performance 
for the current workload with the given configuration. However, 
explicit control over the relative service between transactions 
and between interactive and batch snould be available to the 
operator and system manager. 

It must be kept in mind that the bottom line performance of the system 
is measured by the global performance indices and not by the factors 
which may influence them. This suggests that the performance strategy 
should be directed towards optimizing the global indices and not towards 
optimizing indices local to each system component. 

The selected overall performance strategy was to achieve maximum system 
performance by having the system components cooperate to opti111ize the 
global performance indices. This approach is fundamentally different 
from having each system component attempt local optimization and hoping 
the result will be good overall performance. 

3 
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Measures and associated instrumentation were defined for the global and 
local performance indices and supported by the measurement interface. 
With these measures, the effects of alterru1:tive strategies could be 
understood and evaluated. !he measurement interface through perform­
ance tools would be made available in the field so that on-site trouble 
shooting and tuning could be performed. 

S. Implementation Methodology 

In order to achieve the desired high reliability and natural extensi­
bility, the implementation would hav~ to be highly strucfured. 

Interfaces bet~een system components would be explicit, ,gen~ral, and 
adhered to. Access-to kernel services and internal information would be 
available only through the use of explic:f:t messages or the invocation of 
kernel interface intrinsics. An adequate set of interface intrinsics 
and a general, efficient internal message system would be required to 
support this structured interfacing. 

Within the karnel, a structured implementation was aasolutely necessary 
so that alternative resource man,.gem.ent policies could easily be incor­
porated, coexist, and eventually be deleted. 

Performance considerations at the instruction level would be of secon­
dary concern in favor of a structured implementation. The sought aft.er 
high level of system performance would be achieved through integrated, 
parallel policies rather than by relying on highly optimized cod2 
sequences. 

The algorithm selection process and the support of MPE IV performance 
tools would require that complete instrumentation and an instrumP.ntation 
interface be carefully designed into the new kernel. 

6. The Internal Message Facility 

A high speed memory resident message facility was defined and imple­
mented. The facility is intended for the tranS111ission of operating 
system status and control messages. This f_acility eliminates the need 
for supporting multiple ad hoc communication mechanisms. 

The message facility associates a message harbor with each process. 
Each message harbor contains 32 message ports. Each message port 
contains a FIFO queue of messages, where a message is up to 5 words in 
length (maximum length is configurable). 

Message intrinsics are provided to send a message to any port of any 
process, to detert!line the status of any or all message ports of a 
process, and to receive in a destructive or non-destructive manner the 
message at the head of a specified message port. 

4 
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Use of the internal message facility is limited to operating system 
code. User level inter-process communication is available through MPE 
IV message files. 

7. The Measurement Interface 

In order to evaluate alternative strategies and tQ support the envi­
sioned and yet to be envisioned MPE performance tools, an extensible 
measurement interface was designed and implemented. 

The existing ?1PE measurement tools were highly dependent on the kernel 
implementation. They were knowledgeable of internal data structures and 
called very low level kernel routines or exerted direct control over 
resource management. Modifying the tools to support the new kernel 
would be an inadequate solution since the tools were inadequate for the 
evaluation task at hand, and future changes. would create the same 
problem over again. The decision was made to attempt to centralize 
support of measurement requirements within the kernel itself, and to 
make the tools independent of the kernel's implementation. 

The basic requirements of the existing and envisioned tools were inves­
tigated. An interface was defined which would provide the mechanisms, 
suppot't st rue tures, and the access and control intrinsics so that the 
information needed would be obtainable through intrinsic calls without 
knowledge of internal structures or policies. 

The key objectives of the interface were service (provide what's 
needed by the current tools); transparency (eliminate dependencies of 
performance tools on system internals); extensibility (meet future 
requirements by natural extension of the initial specification); and low 
overhead (so that use of the interface would minimally effect the per­
formance of the ~ystem under test). 

The resulting measurement interface supports complete system global and 
process local statistics gathering, selective measurement class 
enabling/disabling intrinsics, statistics class delivery intrinsics, and 
complete cleanup upon abnormal termination of a process which had 
enabled statistics gathering. Tools ~sing the measurement interface 
require no privileged code so that system reliability is improved and 
the sought after independency fr0111 the kernel implementation is 
achieved. 

s. MPE IV Kernel Resource Managers 

Each resource manager operates independently through clean inter.faces 
so that strategy or data structure changes of another resource manager 
will not effect him. Each resource manager is built from structured, 
general pieces so that alternative strategies can be easily implemented. 

5 
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The management of the disc, main memory, and processor resources has the 
primary impact on system. performance. The approaches ea ken towards 
resource management for these key resources is sketched in ehe remainder 
of ehis sec: tion. 

S. l Disc Management 

Oise management policies have an extremely significant effect on system 
performance due to the workload characeer1st:1cs. Transaction processing 
applicatio-ns on the· 3000 are characterized by several disc references 
per transaction with short processing requirements between references. 
In such an etr,,r1.roment, good disc management is essential in achieving 
good system performance. 

'!he goal of disc management should be to provide maximum disc subsystem 
throughput while minimizing the sErvice time for the most i!:lportant 
requests. The selec: tion of policies for the management of disc space 
and the scheduling of accesses to secondary store should be based on 
achieving this g·oal. 

The disc management systemi nterfaces with 
memory management system when allocating 
requests to access secondary store. 

'!he major probler.ls identified with the old 
revolved around virtual memory management, 
and serial seeking. 

the file system and the 
disc space and servicing 

disc 
disc 

management policies 
access scheduling, 

Disc space for data segments was restricted to a single volume 
(i.e. virtual memory limited to the system disc). This restriction has 
serious det-rimental effec es on system growth and performance. The effect 
on system growth is the obvious limitaeion on the aaioun: of disc space 
available fo-r data segments by the size of the system disc. The perforo:i­
ance impact of this restriction is due to the long queue length created 
at the system disc when the system is under memory pressure, and ehe 
resuleant service delays for access requests to that volume. 

Disc recess scheduling did not perform requests in the order of 
their urgency. '!he scheduling policy for disc requests direceed at a 
device was preemptive for all memory management requests and FIFO for 
all other requeses. 

The memory management replacement policy selected segments deemed not 
likely to be needed in the near future. In the case of data segments, a 
write to disc of the segment was requested, the motivation being that 
the i.n-iee may complete before the region occupied by the segment was 
required so that the delay in fetching the neY segment would be reduced. 
These "anticipatory writes" were not urgent and often unnecessal:'y, 
yet: the scheduling policy seleceed theQ for service before disc access 
requests required for the.completion of important transactions. Segment 
fetches on behalf. of batch jobs were also serviced befol:'e transaction 
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related service requests under the old scheduling policy. 

The FIFO policy within process initiated disc access requests resulted 
in the accesses of less urgent processes being perfonned before those of 
more urgent processes. This increased the service time for the more 
urgent processes requests and thereby increased the response time for 
the related transactions. 

Disc service was entirely serial for each disc sharing a common con­
troller (i.e. no ovelapping.) Although the controller supports over­
lapped seeks, this feature was not exploited. This resulted in a disc 
throughput limitation per controller to one access per (avg cylinder 
positioning delay+ avg rotational latency + avg transfer time). 

MPE IV disc management solves these problems. Additionally, the general 
approach to disc management gives broad flexibility in scheduling 
policies. 

In MPE IV, disc space for data segments can reside on each system 
volume. This multi-spindle virtual memory eliminates the limitation on 
total virtual disc space, and helps to balance the disc q~eue lengths. 
(Balanced disc queues are required to take advantage of parallelism in 
I/O offered by overlapped seeks or multiple controllers). 

The MPE IV disc queues are priority ordered. The priority of a disc 
request is detet'Tllined by the priority of the process that requires the 
transfer. This holds for segment transfer requests issued by the 

.memory management system on behalf of a process as well as for file 
system initiated transfer requests. Anticipatory writes are given the 
worst priority and sit at the back of the queue so that they are per­
formed as background activity when the device would be otherwise idle. 
This priority queue management integrates the disc management policies 
with the goals of the rest of the kernel, since priority assigtlllents 
reflect the global performance goal of the system. 

The feature of the disc controller which allows a seek command to be 
sent to a unit other than the unit owning the controller is exploited in 
MPE !V. The seeks for units waiting for the controller are issued 
during the execution of the channel program for the unit currently 
owning the controller. This r~sults in the heads being in position over 
the proper cylinder when the next unit gets the controller. The net 
result is a potential maximum disc throughput per controller of 1 access 
per (avg rotational latency+ avg transfer time). Since the disc 1 
access time is dO!!linated by the head positioning delay, this overlapping 
approximately doubles the maximum throughput per controller. (The over­
lapping seek software will only be available for the Series II and III 
on the C-MIT). 

To achieve this maximum throughput, the disc queues for the units on tha 
controller must be kept non-empty and balanced. This requires a sus­
tained high level of multi-programming and a proper spreading of data 
across the velum.es. To make response times short, the more urgent disc 
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requests have to be performed first. It can be seen how the inter­
relations between memory management, processor management and disc 
management impact system performance. 

8.2 Memot"J' Management 

Memory management requirements for the 3000 architecture consist of free 
space allocation, segment replacement, and garbage callee tion. 

Free space allocation is required when a segment fetch is to be 
formed. The free space allocation algorithm selects the hole into 
the segment should be read. Alternative strategies include first 

• best fit, and buddy schemes. 

per­
whic h 
fit, 

Segment replacement must be performed when a segment fetch is required 
but a hole of adequate size is not available. Alternative strategies 
include working set type policies and least recently used type policies. 

Garbage collection is required in a segmented system to c0111bine holes 
into larger holes. A variable sized allocation policy tends to produce 
small, unusable holes scattered throughout memory. This is known as 
external fragmentation. Garbage collection attempts to minimize the 
external fragmentation by combining the small holes into larger usable 
holes. 

The major problems identified with the old memory manager were its 
serial nature, high fault rate caused by the per program working set 
replacement policy, restricted garbage collec r:.ion performed during cri­
tical periods, and an inefficient free space allocation policy. 

The old memory manager was entirely serial. 0nce the memory ~anager was 
started on a process swap-in, he couldn't begin on a second (or more 
important) swap-in until all the disc transfers required to finish the 
first swap-in completed. This serial memory management service forced 
artificial l:i-'t1its on the multiprogramming level. For large main 
memories this limita,tion restricts the system. from achieving its poten­
tial performance. 

Th'e working set per program policy caused. processes to release each 
others localities resulting in a high fault and recovery rate. 

Garbage collection could only be performed ·locally within a bank, and 
performed during allocation time, so that memory management service time 
was further increased. 

MPE !!! free space allocation selected the first fit hole causing large 
holes to be used up before they were needed. This resulted in excess 
invocation of the replacement policy. 

The memory management policies were entwined with the rest of the system 
so that minor strategy changes would require extensive development. 
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MPE IV memory management solves each of these problems and 
presents a general, structured implementation which 
strategy changes with minor development effort. 

in addition 
allows major 

Free space allocation is implemented by a best fit policy using size 
ordered free lists. This scheme is very fast, and saves the big holes 
until they're needed. 

The resulting external fragmentation is eliminated through. background 
garbage collection. Main memory garbage collection is performed as a 
background activity using cpu cycles during which. the processor would 
have otherwise been idle. Garbage collection attempts to move small 
assigned regions located between large holes into small fragmented 
holes. The large holes are combined into even larger holes, and. the 
small holes are eliminated. This skews the distribution of hole sizes 
towards the large holes and eliminates the external fragmentation there­
by reducing.the frequency of application of the replacenient policy. The 
garbage collection code is responsive to the system state, and returns 
to the dispatcher when more urgent activity becOtlles pending. 

The memory replacement policy is a very low overhead il!lplementation of a 
global least recently used (1.llU) policy. When a hole of the required 
size is not available, segments not needed by the current multipro­
grasnming s.et (as determined by a global LllU algorithm) are selected for 
replacement on a memory ordered basis. In the segmented architecture of 
the 3000 family, this replacement policy proved to be superiol:' to the 
working set policies. The memory scanned LRU approach tends to release 
unneeded segments in adjacent regions of memory, thereby creating large 
holes with few replacements. In contrast, the working set policies were 
found to require many more segment replacements to satisfy placement 
requests since they freed up space randomly through memory when re­
leasing a working set of segments. 

Segment fetching is an unblocked parallel operation in which memory 
management code invoked directly by the dispatcher sets up the operation 
and 
the disc management code finishes it off as the required transfers com­
plete. 

8.3 Processor Management 

Processor management consists primarily of selecting the activity to 
which the cpu should be devoted. The major cpu activities include run­
ning system and user processes, swapping in processes, and garbage col­
lection. 

Processor management is implemented by assigning priorities to the 
pending activities and giving the cpu over to the activity with the most 
urgent priority. This function is performed by the dispatcher. 

Priority assig anent in the old kernel had a problem with batch jobs. 
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Batch jobs would migrate up in priority to compete equally with inter­
active processes during busy periods. 

Ac tivi.ty selection was restricted in the old kernel due to the memory 
manager being serial. The consequence of this limitation was that even 
i.f plenty of free space was available, memory inanagement could not be 
performed when needed for a process if a more urgent process was waiting 
for disc !/O to complete. It couldn't be risked to swap-in a less urgent 
process since the more urgent proce·ss might need memory management ser­
vice soon and the memory manager would be busy. The dispatcher was 

· forced to pause ·ehe cpu rather than to work on increasing the multi­
programming level. 

The ~1PE IV processor management scheme is very flexible. Priorit::y 
ass~grments and activity selection are directed towards optimizing the 
system performance and can be euned by ehe .operator. 

Priority assigrmenes are made to reflect the performance goals of ehe 
syst::em. Each scheduling class (C, D, E) has a base priority and a limit:: 
prioriey. ~en a transac l:ion begins or a job is introduced into the 
system, the related process gets its class' best priority, the class 
base prioriey. As the process uses more cpu time than that required for 
an average member of the class, the process is considered to be less 
urgent and its priority drifts towards the class's limie priority. The 
limit priori.ty is the worst priority that a process in the class can get 
assigned to it. · 

The priorities of processes placed in the A or-B scheduling classes are 
kept static over time. The filtering parameeer which determines the 
aiig ration rate for a C, D or E scheduled process from ies class base to 
class limit is dyt:.amically tuned for C scheduled processes only. Bounds 
on the filtering parameters for C, D and E classes are set in the :TUNE 
command. 

This priority assig ttnent scheme enables the dispatcher to apply a 
scheduling policy which approximates a "shortes1: processing time first' 1 

algorithm.. This gives maximum system throughput and best response time 
for short eransactions while slightly delaying ehe longer transaceions. 

The C, D, and E classes can be made to overlap so that the processes in 
the various classes compete with each other, or they can be made dis­
joint. By making chem disjoint, D and E processes r.rill always be pre­
empted for C processes. This tuning causes batch work eo be performed 
as background activity between bursts of interactive eransactions. this 
is the default euning setting. 

The operator or system manager can control the base and limie priorities 
of each class, and the rate at which a process' priority moves from the 
base to the limit ehrough the :TUNE command. · 

CPU activity selec eion precedes by inspecting the priority ordered queue 
of processes requiring cpu ser-.rice·. When a process is encount::ered which 
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is ready to run, the 
memory scheduling, 
patcher. If there's 
lee tion takes place. 

process is launched. If the process requires some 
the swap-in procedure is invoked directly by dis­
nothing better to do, main memory garbage col-

In MPE IV, swapping-in of a process is performed by nested procedures on 
the dispatcher's stack. The fetching of a segment on behalf of a pro­
cess is a low overhead, unblocked operation which allows an unlinlited 
degree of parallelism in memory management. The swap-in code is 
responsive to the system stgce, and returns to the dispatcher when a 
process more urgent than the one that's being worked-on becomes ready or 
requires scheduling attention. 

If the queua of l'eatty processes is empty and there are no processes 
requiring memory scheduling , or increasing the 111Ulti-programming level 
has been determined to be dangerous at this time, the dispatcher invokes 
the background garbage collection code which returns when more urgent 
activity becomes pending. 

9. Performance 

The performance of MPE IV as measut'ed by system transaction throughput 
and mean transaction response time is published in the "HP 3000 Perform­
anc::e Guide for Installed Systems." Performance tests were conducted 
using a standard application workload which represented a general­
purpose EDP enviroment with a mix of on.line data base and program 
development sessions and background batch jobs. 

The measurement results from these tests indicated that under 
light loads relative to system configuration, MPE IV showed slight pet'­
formance inlprovement over MPE III. This was anticipated, since the MPE 
IV kernel seeks its performance inlprovements through the exploitation of 
paralleliS111t and the potential for parallelism is small under light 
loads. As the wrkloads were increased, MPE IV showed substantial 
improvement in both transaction response time and transaction throughput 
over MPE III. The performance improvements were realized across the 
family under the configurations and workloads measured. 

The behavior of the system was exactly that which was sought. The sys­
tem exhibited stability and good performance across the range of work­
loads, processor speeds, memory sizes and system configurations 
examined. 

10. Conclusions 

The approach to kernel design and implementation undertaken by the MPE 
IV kernel project resulted in an operating system foundation 
~hich naturally fits the evolving 3000 computer family to the environ­
ments it supports. The structured approach permitted alternatives to be 
easily implemented, and the measurement interface permitted them to be 
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t:horoughly evaluat:ed. The final implementation consists of integrated 
resource managers who cooperate to provide the best performance with the 
given system configuration under the current workload. !he validity of 
the approach taken to kernel design is demonstrated by the resulting 
kernel's reliability and performance. 
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*** ATTACHIO *** 
SYSTEM INTERNALS PROCEDURE 

~============================= 

DECLARATION: 

DOUDLE PROCEDURE ATTACHIO<LDEV,QMISC,DSTX,ADDR,FUNC,CNT,Pi,P2,FLAGS) 
VALUE LDEV>QMISC,DSTX,ADDR,FUNC,CNT,Pi,P2,FLAGS; 
INTEGER LDt::i), QM I SC, DSTX, ADDR > FUNC, CNT, Pi, P 2 1 FLAGS; 
OPTION UNCALLABLE,PRIVILEGED; 

FUNCTION: 

THIS PROCEDURE CONSTRUCTS AN IOQ ELEMENT AND LINKS IT TO THE 
APPROPRIATE DEVICE QUEUE. IF THIS IS THE FIRST ELEMENT IN THE 
QUEUE OR THE REQUEST SPECIFIES PREEMPTION, THE MONITOR IS CALLED 
TO INITIATE THE OPERATION. FOR DLOCKED REQUEGTS, THE MONITOR MAY 
BE RECALLED BY ATTACHIO AFTER A "WAIT" IF THE REQUEST IS NOT 
COMPLETED WHEN THE CALLER IS AWOKEN. 

IF NO IOQ ELEMENTS ARE AVAILABLE, IMPEDABLE REQUESTS ARE SUSPENDED 
UNTIL AN IOQ ELEMENT BECOMES AVAILABLE. 

REQUESTS WHICH SPECIFY NOT IMPEDABLE ARE NOT •WAITED" FOR ANY 
REASON. 

CALLING PARAMETERS: 

LDEV - LOGICAL DEVICE NUMBER 

QMI'::lC - MISCELLANEOUS PARAMETER SPECIFIED FOR THE DEVICE. 
IF NOT SPECIFIED MUST DE ZERO. 

DSTX - DST NUMBER OF DATA SEGMENT. IF ZERO THEN SPECIFIES THAT 
ADDR IS DB RELATIVE TO THE CALLERS STAC:<. . MUST BE ZERO 
IF SY$TEM BUFFER IS SPECIFIED. 

ADDR - DEPENDING ON FLAGS.<14:1> AND DSTX THIS MAY BE: 

i.) OFFSET TO DATA IN DATA SEGMENT. 
2.> OFFSET TO DATA IN CALLERS STACK. 
3.) INDEX TO A SYSTEM BUFFER. 

FUNC - FUNCTION CODE. DEVICE DEFINED BUI USUALLY: 
0 - READ 
1 - tJR!TE 
2 - OPEN FILE 
3 - CLOSE FILE 
4 - DEVICE CLOSE 

CNT - DATA TRANSFER COUNT: 
POSITIVE FOR WORDS> 
NEGATIVE FOR BYTES. 
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*** ATTACHIO *** 
SYSTEM INTERNALS PROCEDURE 

CALLING PARAMETERS: < CONT. > 

Pi - PARAMETER i; DCVICE DEPENDANT. 

P2 - PARAMETER 2. DEVICE DEPENDANT. 

FLAGG - CONTROL AND SPECIFICATION FLAGS. 

,( O:?> - 0 

.C 7:2> - PREMPTION FLAGS:· 

i - SOFT PREMPTION 
2 ~ HARD PREMPT!ON 

,( 9:1> - 0 

.tiO:i) - SPECIAL REQUEST. DEVICE DEFINED. IF SET THEN 
SPECIAL HANDLING IS TO BE APPLIED TO THIS REQIJES 

.(11:1> - IF SET THEN THIS IS A DIAGNOSTIC REQUEST . 

. (12:1> - SYSTEM BUFFER FL.AG. IF SET THE ADDR IS AN INDEX 

. (13:3) -

RELATIVE TO THC:: SBUF TAE:LE, FOR DCVICES WHICH 
SUPPORT CHAINING, THE DATA IS TRANSFERED TO AND 
A SE:T OF CHAINED BEFFE:RS, UP TO A MAXIMUM OF 102 
WORDS. 

REQUEST TYPE: 

0 - UNBLOCKED NO WAKE ON COMPLETION 
IMPEDE IF NO IOQ ELEMENT A'JAILABL 

i - BLOCKED CALLER IS TO BE WAITED 
UNT!L REQUEST IS COMPLETED 

2 - UNBLOCKED WAKE CALLER ON REQUEST COMPLETION 
IMPEDE IF NO IOQ EL~MENT AVAILABL 

3 - UNBLOCKED NO PROCESS TO BE ASSOCIATED 
IMPEDE ~F NO IOQ ELEMENT AVAILABL 

4 - UNBLOCKED NO WAKE ON COMPLETION 
DO NOT IMPEDE FOR NO IOQ AVAILABL 

s - RESERVED 

0 - UNBLOCl<ED WAKE ON COMPLETION BUT 
DO NOT IMPEDE FOR NO IOQ A\JAILABL 

? - SAME AS 3 BUT DO NOT IMPEDE FOR NO IOQ ELEM 
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*** 1/0 SYSTEM *** 
====•==a===•====•===•== 

WORD OR DYTE COUNT PARAMETER: 

ALL DRIVERS FOLLOW THE CONVENTION -

IF COUNT IS NEGATIVE Tt~N IT IS A DYTE COUNT 
IF COUNT IS POSITIVE THEN IT IS A WORD COUNT 

DRIVER I/O FUNCTION SPECIFICATIONS: . 

THC INPUT AND OUTPUT SPECIFICATIONS OF.ALL THE DRIVERS HAS BEEN 
KEPT AS CONSISTENT AS POSSIBLE IN ORDER TO MAKE THE HOST COMMON 
CAL!..$ TO •ATTACHIO" REASONABLY DElJICE INDEl"l!NDENT. 

THESE SIX FUNCTION CODES HAVE BE!ZN RESER~JED FOR THE FOLLOl.ilING 
PURPOSE FOR ALL DEVICES. 

FUNCTION CODE 

0 
i 
2 
3 
4 

29 

MEANING 

READ 
IJR I TE 
FILE OPEM 
FILE CLOSE 
DE'JICE CLOSE 
GENERAL DEVICC FUNCTION 

ALL OTHER FUNCTION CODE'S ARE SPECIFIC TO THE TYPE OF Dt::V!CE, 
AND THE EXACT DEVICE ACTIVITY CAUSED BY THESE CODES ALGO VARIS:S 
WITH THE DE\JICE. 

FOPEN, FCLOSE, AND DEVICE CLOSE: 

DE\.·' ICE 

DISC 
MAGNETIC TAPE 

LINE PRxNTER 
CARD READER/PUNCH 
PAPER TAPE PUNCH 
PAPER TAPE READER 
PLOTTER 
TERMINAL 

FILE OPEN 

NOP 
NOP 

ISSUE TOP OF 
IF OUT, P ICI< 
PUNCH LEADER 

NOP 
NOP 

CR/LF 
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FILE CLOSE 

NOP 
NOP 

i-ORH IF' NOT THE 
IF' IN, STACK 

PUNCH TRAILER 
NOP 
NOP 

CR/LF 

DCVICE CLOSE 

NOP 
REWIND·~ UNLOAD 
RESO EOF FLAGS 

LAST THING DONE 
RESET EOF FLAGS 

NOP 
RESET EOF' FLAGS 

NO? 
RESET EOF FLAGS 
SET UP TO SPCED 

SENSE ON NEXT 



*** ATTACHIO *** 
SYSTEM INTERNALS PROCEDURE 

============================== 

DOUBLE WORD RETURN: 
o _______________ ,_a _________ 12_13 __ 1s 

! PCB ! QUALIFYING ! GEN ! 
s-1 NUMBER ! STATUS ! STAT! 

I I I I . ----------------- . ------------ . --·--- ~ 
BLOCKED I/O REQUESTS -

! ! 
S-0 I TRANSMISSION LOG I CONTROL RETURNS ! 

LOW ORDER WORD - TRANSMISSION LOG I CONTROL RETURNS 

XLOG RETURNCD WITH SAME SENSE AS CNT IN THE 
CALLING PARAMETERS TO "ATTACHIO". 

POSITIVE - WORDS 
NEGATIVE - BYTES 

HIGH ORDER WORD - REQUEST COMPLETION STATUS 

,( 0: 7> - PCB NUMDER 
.< 81 S> - QUALIFYING STATUS 
.<13: 3> - GENERAL STATUS 

0----------------------------------1~ ! 
S-i IOQ INDEX OF QUEUED REQUEST ! 

UNBLOCKED I/O REQUEST - I I ·------------------------------------· ! 
s-o ZERO 

LOW ORDER WORD - IOQ INDEX OF QUEUED UP REQUEST 

HIGH ORDER WORD - 0 

IOQX RETURN IS USED AS THE CALLING PARAMETER 
TO PROCEDURE ~IOSTATUS", TO DETERMINE THE 
COMPLETION STATUS OF THE REQUEST. 

IF THE REQUEST TYPE IN r-LAGS SPECIFIED NON­
IHPEDABLE REQUEST, THEN THE IOQX WILL BE 0 
IF NO IOQ ELEMENT WAS AVAILADLE. 

FOR TYPE 3 REQUESTS, IF ADDR IS NOT ZERO THEN IT IS ASSUMED TO 
BE A SYSTEM BUFFER INDEX. AT THE COMPLETION OF THE RCOUEST, THE 
SBUFCS> POINTED TO BY ADDR ARE RETURNED TO THE FREELIST BY THE I/O 
SYSTEM. 
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**~ I/O SYSTEM *** 
I/O SYSTEM STATUS RETURNS: 

QUALIFYING <8:5) GENERAL <13:3) 

i - WAITING FOR COMPLETION 
2 - DOING ERROR REC09ERY 
3 - NOT READY WAIT 
4 - NO WRITE WRING WAIT 
S - NEW PAPER TAPE WAIT 

0 - PENDING 

0 - NO~MAL i - SUCE~SFUL 
i - READ TERMINATED WITH SPEC CHAR 
2 - TAPE RETRY FOR SUCCESS REQUIRED 
3 - LOW TAPE QR END or TAPE AFTER WRITE 

i - PHYSICAL END OF FILE 
2 - :DATA 
3 - :EOD 
4 - :HELLO 
S - :BYE: 
6 - :JOB 
7 - :EOJ 

2 - END OF FILE 

OtJERALL < 8: S 

i 

3 
4 
s 

i 
/.11 
i~2i 

/.31 

7.i2 
%22 
7.32 
i~42 

7.S2 
/.62 
;Q2 

i - TERMINAL PARITY ERROR 3 - UNUSUAL CONDITION %13 
2 - TERMINAL READ TIMED OUT %23 
3 - I/O ABORTED EXTERNALLY %33 
4 - DATA LOST %43 
S - DATA SET READY DROPPED ZS3 

OR UNIT NOT ON LINE 
~ - ABORTED BECAUSE OF POWER FAIL %63 
7 - BOT AND DSR, BSF REQUEST Z73 

%10 - TAPC RUNAWAY Zi03 
%ii - EQT AND WRITE R~QU~ST Zii3 
%12 - NO WRITE RING AFTER CONS/OP/REPLY %i2Z 
%1J - END OF TAPE CPAP~R TAPE LOW> %133 
%14 - PLOTTER LIMIT SWITCH REACHED %14Z 
%15 - ENABLE SUDSYS BREAK AND NO %153 

CONTROL-Y PIN. 
%16 - READ TIME RETURNED OVERFLOW %163 
%~0 - WRITE AND NQ CARD IN WAIT STATION %203 

0 - INVALID REQUEST 
i - TRANSMISSION ERROR 
::? - I/O TIME OUT 
3 ~· TIMING ERROR 
4 - SIO FAILURI! 
S - UNIT FAILURE 
6 - INVALID DISC ADDRESS. 
7 - TAPE PARITY ERROR 

%ii - PAPER TAPE TAPE ERROR 
/.i~ - SYST~M ERROR 
%13 - INVALID SDUF INDEX 
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4 - IRRECOVERABLE ERROR 4 
%14 
424 
/.34 
;~44 

i~S4 

1.64 
7.:74 

/.ii 4 
%124 
;~134 



*** D~VICE ~ FUNCTION SPECIFIC PARAMETERS *** 

DEV I OPERATION 

DISC 
=··= FUNCT Pi P2 

READ 
WRITE: 

O · DBL DISCADDR 
i DBL DISCADDR 

FILE CLOSE 3 
DEVICE CLOSE 4 
ZERO FILL S 

. SPACES FILL 6 
REQST STATUS 7 
FORMAT TRACK 9 
INITLZE TRACK 9 

RD FULL SECTOR 10 
lfJRITE LABEL ii 
RD W/O SPARING 12 

MAG-TAPE: 
·=··===· FUN CT 

READ 0 

-----
DBL DISCADDR 
DBL DISCADDR 

DBL DISCADDR 
DBL DISCADDR 

DBL DISCADDR 
DBL DISCADDR 
DBL DISCADDR 

Pi P2 

EOF 

XLOG 

ODD BYTE CNT ALWAYS RNDED 
CNT RNDED·-UP TO NEXT MULT 
OF 128. RHNDR OF SECT FI 
WITH LAST DATA WORD SENT. 

---- < ZOOOOOO ) i SECT/CALL 
( zoa0040 ) i SECT/CALL 

XLOG 

XCNT 

INIT C/H/S = SEEK C/H/S 
INIT C/H/S ~ FLG e ADDR-2 
ADDR-i. <NOT DONE BY IOCD 
iJS ~lOR DS I SECT 
0/0 C REL SECTOR ZERO > 

WRITE: i EOT FLG ----
FILE OPEN 2 
FILE CLOSE 3 
DEVICE CLOSE 4 
REWIND S 
WRITE EOF 6 
FWRD SPC FILE 7 
BKWD SPC FILE B 
REWIND ~ UNLOAD 9 
GAP FWRD 10 
FWRD SPC RECD ii 
BKWD SPC RECD 12 

LINE-PRINTER 
====•======· FUNCT Pi 

-----

P2 

WRITE 1 VFC MODE 
FILE OPEN 2 
FILE CLOSE 3 ----
DEVICE CLOSE 4 
DOWNLOAD VFC 64 6/8-LPI 
SET Ll!F'T MRGIN 65 MARGIN FLAG 
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---- NOP 

---... 

XLOG 

NOP 
RE\ll IND ~ UNLOAD 

<READ 0 WDS WILL ALSO FSR 

TOF' IF NOT THERE 
TOF IF NOT THERE 
TOF IF NOT THERE 
CNT,ADDR~DSTX•VFC BUFFER 
IF P2.<1S) SET, STORE Pi 
NEW DEFAULT LEFT MARGIN. 



*** DEVICE & FUNCTION SPECIFIC PARAMETERS *** 

DEV I or E:R AT! ON 

CARD··READE:R 
=========== FUN CT Pi P2 XLQG 

READ 0 EOF SPEC MODI! HODE=ASCII/BINARY 
FILE OPEN 2 
FILE CLOSE 3 
DEVI Cl! CLOSE 4 CLR EOF STATUS IN LPDT 

CARD·-RDR/?UNCH 
=============== FUN CT Pi P2 XLOG 

READ 0 EDF' SPEC MODE 
I.JR !TE: i MODE 
FILE OPEN 2 
FILE CLOSE 3 
DE1JICE CLOSE 4 
COMTJ<OL s FUNCTION --·--

PAPER-TAPE-RDR 
============== FUN CT Pi P2 XLQG 

STOP CHR 
READ 0 EOF MODE 
FILE: OPEN 2 
FILE CLOSE 3 
DEl..1ICC CLOSE 4 

PAPER-TAPE-PNCH 
=============== F'UNCT Pi P2 XLQG 

WRITE i SPC-·CTL MODE 
FILE OPEN 2 
FILE CLOSE 3 
DEVI CC CLOSE 4 
SWITCH TAPE s 

PLOTTER 
======= FUNCT Pi P2 XLOG 

WRITE: i 
FILE OPEN 2 MASTER CLEAR 
FILE CLOSE 3 NOP 
DEVICE CLOSE 4 NOP 
RTRN DEV SUBTYP s 
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*** DCVICE & FUNCTION SPECIFIC PARAMETERS *** 
DEV I OPERATION 

TERMINALS 
========= 

READ 

WRITE 

FUN CT Pi P2 

0 EOF SPEC STP CHR 

i 

2 
3 
4 

LINECTRL 

S :t:SECONDS 
6 CHRS/SEC 
7 CHRS/SEC 
8 
9 

iO 
ii 
12 
13 
14 

FLAG 

---..--

XLOG 

., ---
OLDSPEED 
OLDSPEED 
OLDSTATE 
OLDSTATE 

Pi.< O:i) = i =NOLF ON 
,(13:3> = EOr- SPEC 

P2.< 0:8> = IF<>O SPCC E 
.C10:1> =OWN DC1/DC2 
.C11:2> = Ol<>O ASCII/ 

Pi = -0 INnERT NORMAL CR/ 
= i USE FIRST BYTE OF 
) 1 us~ Pi FOR VFC 

P2.(i1:2> = IF<>O BINARY 
.<iS:i> = PRESPACE FLA 

NOP I ALLOCATE WITH DEFA 
DUMPS PARTIAL REC ~ CR/L 
DISCONNECT IF MODEM HANG 
Pi = 0 TO CLEAR TIMEOUT 
< RET XLOG OLD CHARS/SEC 
( RET XLOG OLD CHARS/SEC 
C RET XLOG i/O = ON/OFF 

RET XLOG i/O = ON/OFF 

FILE ore:N 
FILE CLOSE 
DEVIC::'. CLOSE 
SET TIMEOUT 
SET IN SPEED 
SET OUT SPEED 
SET ECHO ON 
SET ECHO OFF 
DISABL BREAK 
ENt-1SL1! BR EAi< 
DISABL CTL-Y 
ENABLE: CTL-Y 
DISABL PTAPE 
ENADLE PTAPE 
DISABl. TIMER 
ENAEILE: TIMER 
READ TIMER 

iS 
i6 
17 
i8 
19 
20 

SEC/iOO < RET XLOG IN i/iOO SECS * DISAE:L PARITY * ENABLE PARITY 
LOGGCD ON 
NOT USED 
SET TERMTYPE 
ALLOCATE TERM 
CL FLUSH & WRT 
CTR-X ECHO ON 

21 TYPE 
122 
23 TERMTYPE 
24 TERMTYPE 
25 LINECTRL 
26 
27 
29 

SPEED 

CTI~ ··X ECHO· OFF 
IN\JALID REQST 
PTAPE READ 29 
SET DREAK MODE 30 
SET CONSOL MODE 3i 

DISCADDi DISCADD2 
ON/OFF 

* SET PARITY 

ALLOCATE TERM 
SET TE:RM TYPE 
GET TERM TYPE 
GET OUT SPEED 
SET STOP CHRS 

SET CONSL INT 

ON/OFF 
32 PARITY 

33 TERMTYPE 
34 TERMTYPE 
35 
36 
37 STOPCHRS 

38 ON/OFF' 

SPEt::D 

TERMTYPE 
OUTSPEED 

* INVALID FUNCTION FOR 2635-K OR 264S-K TERMS 
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Pi=i FOR SESSION ENABL B 

Pi= MPE TERM TYPE 
P2= SPEED IN CHARS/SECON 
CLR PARTIAL RECRD Q WRIT 

NOP 
Pi~2=SECT ADD OF SPOOL B 
Pi ODD/CV~N = SET/CLR BR 
Pi ODD/EVCN = SET/CLR CN 
Pi = 0 - NONE> B!T-8 ALW 

i - NONE; BIT-8 ALW 
3 - ODD S PRTY GEN/ 
4 - EVCN; PRTY GEN/ 

Pi.CO:S> =SUD SYS BREAK 
Pi.(8:8> =END OF RECORD 
Pi = 0 DISABLE SPECIAL C 
Pi ODD = ENADLE CTL-A R 

EVEN = DISADL CTL-A R 



*** I/O SYSTEM *** 
END OF FILE SPECIFICATIONS 

EOr- FLAGS IN LPDT 

The Loglcal to Physical De~ice Table < LPDT > contalns a 3-BIT 
EOF FIELD. The I/0-SYSTEM twiddles these bits to keep track of 
possible EOF conditions caused by the last READ request. 

EOF CODE CONDITION DETECTED 

EOF' DETECTION 

0 
i. 
2 
3 
4 
s 
6 
7 

NO EOF 
HARDWARE EOF or :EOF: 

:DATA or- DATA 
:EOD 
Ht::t.LO 
BYE 

:JOB 
:EOJ 

SoMe DEVICES can generate a HARDWARE signal to indicat~ an EOF 
condition while oth~rs Must use a specific DATA PATTERN in ord~r 
to signal that an END OF FILE has been reached. 

for DISCS 

f'or MAG-TAPE: 

on PAPER TAPE 

the TERMINAL 

the File SysteM keeps trQck of the LOGICAL EOF 
and no other indication is recognized. 

an actual TAPE-MARK is WRITTEN and SENSED by the 
TAPE DRIVE and is indicated in· the STATUS return 

a data pattern Must be used. :EOF: will be recog 
nized by the DRIVER whether in ASCII or BINARY MO 
JO FEED-FRAMES at the start of a RECORD ~ill caus 
the DRIVER to issue an OUT OF TAPE Mess~ge, and t 
wait for another tape. 

also uses the :EOF:, but it is ignored when in th 
BINARY MODE. 

and CARD READERS can go either way with the HARDWARE EOF BUTTON to 
generate a EOF when the STACKER goes EMPTY, or a 
:EOF: CARD encountered. 

EOF SPECIFICATION 

Except for the TAPE-MARK, which always results in an EOF return, 
the EOF condition, l GENERAL STATUS.Ci3:3> >, ls only returned if 
the READ REQUEST enabled the CLASS of' EOF detected. This is done 
passing an EOF SPEC in Pi.(i.3:3) of the request. 

Reads with an EDF SPEC of ZERO are always initiated. Before any 
PHYSICAL READ ls done, the dri~er passes back any residue FroM a 
previous READ where the CNT was satisfied or the EOR was encounter 
before the, device dependent, MINIMUM PHYSICAL READ was used up. 
This is done just as if the PHYSICAL READ had really iaken place. 
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EOF SPECS 

0 
1 
2 
3 
4 
s 

*** I/O SYSTEM *** 

INTl!RPRETATION 

Reset EOF condition and READ 
Check ~or H~RDWARE EOF or :EOF: 
Chec:k for :DATA~ :~OD> or :EC~ 
Chl!C:k for DATA 1 HEL.l..0 > BYE,. and JOB 
Check for :DATA, :JOB, and :EOJ 
READ but do not reset the EOF~ pass 
back saved data or check reQd data 
~for an EOF' 

Before READS with an EOF SPEC other than O or S are lnltlated, the 
preYious EOF condition is checked agr.iinst the EOF SPEC. If the 
preYious EOF condition WQS i C HARDWARE ) or the EOF SPEC > 1 AND 
preYious EOF > 1, then the preYious EOF condition is po.ssed back 
and no READ takes place. 

When a READ is ini~iated, the previous EOF condition is cleared. 
The dato. is checked Gn c:oMpletion of the Rl!AD to see .i.f" an EOF o-f' _ 
the type spec.if.Led ho.s oc:c:urred. If' an EOF oT' the typlf: SPECIFIED 
has occurred then an EOF indication ls returned to the user and th 
type OT EOF is SQYed in the LPDT. 
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<<IOPTRDO - MODULE i3>> 
<< HP320029 MPE SOURCE B.Oi.00 >> 

$TITLE "I OP TR DR 0 - DR I\)ETI FOR PAPER TAPE READER" 
$THIRTY 
$CONTROL PRIVILEGED,UNCALLABLE 

DRIVER REQUEST CODES: 

0 - READ 
Pi.(13:3) EOF SPECIFICATION 

P2 CO:S> SPECIAL READ TERMINATION CHARACTER 
<i0:3) - 0 ASCII 

- 1 BINAR 'i 

2 - OPEN r-ILE NOP 

3 - CLOSE r-ILE NOP 

4 - CLOSE DEVICE ~ESET EQP' FLAGS 

STATUS RETURNS: 

QUALIFYING <8: S) G~NERAL <1::3) OVERALL <8:8> 

X - SEE EQF SPECIFICATIONS 

3 - ABORTED EXTERNALLY 
6 - POWER FAIL ABORT 

0 - INVALID FUNCTION 
i - TRANSMISSION 
2 - I/O TIMEOUT 
4 - SIO FAILURE 
S - UNIT FAILURE 

0 - PENDING 

i - SUCCEGSFUL 

2 - EQF 

:) 
3 - UNUSUAL CONDITION 

4 - IRRECOVERABLE 

() 

i 

ZX2 

i.63 

4 
i. i 4 
i.24 
Z44 
/.S4 

WHENEVER THE OUT-OF-TAPE CONDITION IS DETECTED OR IN ASCII MODE> IF 
30 NULL FRAMES ARE DETECTED AN OUT-OF-TAPE MESSAGE IS ISSUED AND THE 
DRIVER 1.JAITS FOR THE DE:V-!CE TO BE MADE READY AGAIN. THIS DEV·ICE 
SUPPORTS CHAINED SYSTEM BUFFERS. 
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<<IOPTPNO - MODULE 14>> 
<< HP32002B MP~ SOURCE 8.01.00 >> 

$CONTROL PRIVILEGED,UNCALLABLE 
$THIRTY 
$TITLE •2a9SA PAPER TAPE PUNCH DRIVER" 

DRIVER REQUEST CODES: 

1 -· WRITE - Pi - VERTICAL FORMAT IF ASCII 
0 - PRINT AND SINGLE SPACECXOFF/CR/LF> 
i - USE FIRST DATA 9YTE AS-VERTICAL 

FORMAT SP~CIFICATION. 
%53 •+~ PUNCH AND XOFF/CR CNO LF> 
x'o "O" PUNCM AND DOUBLE SPACE 

< XOFF /CR/LF /LF) . 
%200-%277 PUNCH AND N-%200 SPACES 

CXOFF/CR/N-7.200 LFS), 
%320 PUNCH <NO CR/Lf"). 

- P2.(11:2> - ASCII/BINARY MODE 
0 - ASCII 
1 - COLUMN BINARY 

- P2.Ci~:1> - 0 - POSTSPACE.PUNCH DATA THEN PUNCH 
SPACING CHARACTERG. 

i • PRESPACE.PUNCH SPACING CHARACTERS 
THEN. PUNCH DATA. 

2 - OPEN FILE - P2.C13:3> - TYPE Or ACCESS 

3 - CLOSE FILE 
4 - CLOSE DEVICE 
S - REQUEST NEW TAPE 

STATUS RETURNS: 

QUALIFYING <8:5) 
-~------~~---~--~-~--~---

0 - NO ERRORS 
3 - TAPE LOW AFTER PUNCH 

X - SEE EOF SPECIFICATIONS 

3 - ABORTED EXTERN~LLY 
6 - POWER FAIL ABORT 

O - INVALID FUNCTION 
1 - TRANSMISSION 
2 - I/0 TIMEOUT 
4 - SIO FAILURE 
S - UNIT FAIL.URE 

0 - OPEN FOR READ ONLY 
1 - OPEN FOR WRITE ONLY 
2 - OPEN FOR READ AND WRITE 

PUNCl-1 TRAILER 
ISSUE NEW TAPE REQUEST TO OPERATOR 
PUNCM LEADER 

G~NERAL Ci3:3> OVERALL CS:B> 

O - PENDING 

1 - SUCCESSrUL 

2 - EOF 

3 -.UNUSUAL CONDITION 

4 - IRRECOVERABLE 

0 

1 
7.31 

%X2 

%33 
Z63 

4 
%14 

/.44 
r.S4 

IN BINARY HODE 1 THE DATA IS PUNCHED AS PRESENTED> NO SPACING CHARS 
OR RCCORD DELIMITERS ARE ADDED. THIS DEVICE SUPPORTS CHAINED SBUFS. 
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<<IOPLOTO - MODULE iS>> 
« liP32002!< MPE SOURCE B.Oi.00 » 

$CONTROL PRIVILEGED~UNCALLADLE 
STHIRTY 
$TITLE MJ02Z6A PLOTTER INTERFACE DRIVERg 

DRIVER REQUEST CODES: 

1 - WRITE 
2 - OPEN FILE - MAZTER CLEAR 
3 - CLOSE FILE NOP 
4 - CLOSE DEVICE NOP 
S - RETURN DEVICE SUDTYPE 

STATUS R!!TURNS: 
. . 

QUALIFYING <S:S) GENERAL Ci3:3) OVERALL <8:8> 
------~-------~----------

i - WAITING FOR COMPLETION 
3 - NOT READY WAIT 

0 - NO El~RORS 

3 - ABORTED EXTERNALLY 
6 - POWER FAIL ABORT 

/.14 - LIMIT SWITCH REACHED 

0 - INVALID FUNCTION 
i - TRANSMISSION 
3 - TIMING ERROR 
4 - SIO FAILURE 
S - UNIT FAILURE 

P iS-i 

0 - PENDING i.iO 
/.30 

i - SUCCC~SFUL i 

3 - UNUSUAL CONDITION 

4 - IRRECOVERABLE 

i.33 

/.143 

4 
/.i4 
/.34 
/.44 
/.S4 



<<IOMDISCO - MODULE 16>> 
<< HP32002B MPE SOURCE B.Oi.00 >> 

$CONTROL PRIVILEGED>UNCALLABLE>MAIN=IOMDISCO 
$THIRTY 
$TITLE •7900A AND 2888A MOVING HEAD DISC DRIVER• 

DRIVER CALLING SEQUENCE 

DRIVER REQUEST CODES 

0 - READ - EVEN NUMBER OF BYTES TRANSFERED ON 
ALL READS. ODD BYTE COUNTS ARE 
ROUNDl!D UP. 

i - WRITE - MULTIPLES OF 1~8 WORDS, < i SECTOR >, 
ALWAYS WRITTEN. THE LAST WORD IN 
DUFFER WILL FILL REMAINDER OF SECTOR 
WHERE CNT IS NOT AN EVEN MULTIPLE. 

2 - FILE OPEN 

3 - FILE CLOSE 

4 - DEVICE CLOSE 

S - FILL WITH ZEROS - WRITES ONE WORD C ZERO >. CONTROLLER 
WILL FILL REMAINDER OF SECTOR WITH SAME. 

6 - FILL WITH BLANKS - WRITES ONE WORD < %020040 ), CONTROLLER 
WILL FILL THE REMAINDER OF SECTOR. 

NOTC THAT THE-BUFFER ADRESS WORD OF THE IOQ IS USED AS THE BUFFER 
IN ALL FILL OPERATIONS. 

PARAMETERS Pi AND P2 FORM A DOUBLE-WORD DISC ADDRESS. THIS IS A 
VOLUME RELATIVE SECTOR ADDRESS, STARTING FROM SECTOR 0 . 

CNT PARAMETER IS WORD/BYTE COUNT. ODD BYTE COUNTS WILL BE ROUNDED 
UP TO AN EVEN NUMBER. 

DRIVER RETURN COD~S: 

GENERAL STATUS QUALIFYING STATUS 
0 - PENDING 1 - WAIT FOR COMPLETION 
1 - SUCCESSFUL 0 - NORNAL COMPLETION 
4 - IRRECOVEnABLE ERROR 0 - INtJALID FUNCTION. 

1 - DISC XFEP. ERROR 
3 - I/O XF'ER ERROR 
4 - SIO FAILURE 
s - DISC UNIT FAILURE 
6 - INVALID DISC ADRESS 

THE CALLING PARAMETERS FOR BOTH FIXED AND MOVING HEAD DISC ARE 
PRETTY HUCH THE SAME, EXCEPT FOR THOSE DISC TYPES WHICH CAN 
SUPPORT PRIVATE VOLUMES AND SERIAL DISC. C SEE IOMDISCi ). 

ALL DISCS SUPPORT CHAINED I/O OPERATIONS 
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<<IOMDISCO - MODULE i6>> < CONT. 

$TITLE •7900A AND 2988A MOVING HEAD DISC DRIVERa 

DISC CONTROLLER STATUS: 

BIT 7900A 
0 SIO QK 
i SEEi< CHECI< 
2 INTE~RUPT REQUEST 
3 ON LINE 
4 DRIVE UNSAFE 
s DR IIJC NOT READY 
6 ACCE!:iS NOT Rl!ADY 
7 UNUSED 

a-12 CONTROLLER STATUS 
13-15 DISC UNIT NUMBER 

ENCODED CONTROLLER STATUS: 

CODE: 
Q 

i 
3 
4 
s 
(,, 

7 
%10 
i:i i 
i.12 
7.13 
;c14 
/.iS 
7.:1.6 
i.'10 
Z22 
/.Z!3 
7C24 
Y.26 
Y.37 

7900A 
NO ER!<OR 
ILLEGAL OPCODE 
UNUSED 
SECTOR * TOO BIG 
UNUSED 
DEFECTIVE TRACK 
HEADS MISPOSITIONED 
UNUSED 
CYCLIC ERROR 
I/O PROG ERROR 
UNUSED 
CYL QtJE:RRUN 
ZERO SECTOR COUNT 
DATA OVERRUN 
UNUSED 
HD/SECT COMPARE ERROR 
ACCESS NOT READY 
Xr.'ER ERROR 
DATA PRQTECT~D 
DRIVE ATTENTION 

2888A 
SAME: 
200 T?I 
SAME 
SAME 
SAME 
SE'CJ< INCOMPLETE 
UNIT DUSY 
PACK CHANGE 
SAMC: 
SAME 

2089A 
SAME 
SAME 
CYL + TOO BIG 
HCAD '* TOO E<IG 
TIME: OUT 
SAME 
SAME 
CYCLIC ADRESS ERROR 
CYCLIC DATA ERROR 
SAME 
SEQUENC!! e:rrn OR 
SAME 
SAME 
SAME 
ILLEGAL TCRMINATION 
UNUSED 
DRIVE ERROR 
SAME 
UNUSED 
SAME 

IRRECOVERABLE ERRORS ARE RETURNED ON.LY AFTER THE OPERATION HAS 
BEEN RETRIED 10 TIMES. IN ADDITION, A RECALIBRATE AND iO MORE 
RETRIES ARE AUTOMATIC FOR MOVING HEAD DISC. 

WHENEVER AN IRRl:::COVERABLE TRACK SPECIFIC EHROR IS DETECTED> A 
TRAC:< DY TRACK TRANSFER IS INITIATED. DURING THIS PROCE:GS> IF 
AN ERROR IS DETECTED, THE TRACK NUMBER IS ENTERED INTO THE DEF­
ECTIVE TRACK TABLE, C SECTOR 1 OF EACH DISC 1, AS A SUSPCCT BAD 
TRACK. 
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<<IOFDISCO - MODULE 17>> 
<< HP32002B HPE SOURCE B.01.ao >> 
$CONTROL MAIN•IOFDISCO 
$CONTROL PRIVILEGED,UNCALLABLE 
$TITLE •2660A FIXED HEAD DISC DRIVER" 
$THIRTY 

DRIVER CALLING SEQUENCE 

DRIVER REQUEST CODES: 

O - READ 
i - WRITE 
2 - FILE OPEN 
3 - FILE CLOSE 
4 - DEVICE CLOSE 
S - FILL WITM ZEROS 
6 -· FILL WITH BLANKS 

COUNT - WORD/BYTE COUNT. BYTE COUNT WILL BE ROUNDED UP TO AN.EVEN+ 

PARAMETERS Pi AND P2 FORM A DOUBLE WORD DISC ADRESS. Pi MUnT ALWAYS 
BE ZERO, 

NOTE THAT THE BUFFER ADRESS WORD IN THE IOQ IS USED AS THE 
BUF'FER FOR ALL FILL OPERATIONS. 

DRIVER RETURN CODES: 

GENERAL STATUS 
0 - PENDING 

1 - SUCCESSFUL 

4 - IRRECOVERABLE ERROR 

QUALIFYING STATUS OVERALL 
1 - loJAIT FOR COMPLETION 7.10 

0 - NORMAL COMPLETION %01 

0 - INVALID FUNCTION ~04 
1 - D!CC TRANSMISSION ERR Z14 
l - I/O TRANSMISSION ERROR %34 
S - DISC UNIT FAILURE 7-S4 
6· - INtJALID I>ItiC ADRESS %64 
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<<IOTAPEO - MODULE 18>> 
<< HP32002B MPE SOURCE B.01.00 >> 

$CONTROL MAIN=IOTAPEO 
$CONTROL PRIVILEGED 1 UNCALLABLE 
!!>THIRTY 
tTITLE M?970A/D/E MAGNETIC TAPE DRIVER" 

DRIV~R REQUEST CODES: 

0 - READ 
Pi<i3:3> - END OF FILE SPECIFICATION 

i - WRITE 
P2< iS: i) - IF SET THEN lJRITE PAST END OF TAPE MARI< 

IF CLEAR THEN RETURN ERROR IF EOT HAS BEEN DETECTED 
2 - OPEN FIL~ <NO OPERATION> 
3 - CLOSE FILE <RESET EOF FLAGS IN LPDT) 
4 - CLOSE bEVICE <RESET EOF FLAGS AND REWIND TAPE> 

" ·S - REWIND 
6 - WRITE TAPE MARK 
7 - FORWARD SPACE FILE 
9 - BACKSPACE FILE 
9 - REWIND AND UNLOAD 

iO - GAP 
ii - ~ORWARD SPACE RECORD 
12 - BACKSPACE RECORD 

COUNT - WORD/BYTE COUNT. NOTE THAT ALTHOUGH THE BYTE COUNT RETURNED 
WILL REFLECT THE TRUE INFORMATION TRANSFER, AN EVEN NUMBER CF 
BYTES WILL ALWAYS BE PHYSICALLY TRANSFERRED. 

DRIVER RETURN CODES: 

GENERAL STATUS <13:3) 

Q - PENDING 

1 - SUCCESSF'U!... 

2 - END OF FILE 

3 - UNUSUAL CONDITION 

QUAL!FING STATUS <S:S> OVEHALL <8: 8) 

1 - WAITING FOR COMPLETION i.10 
2 - DOING ERROR RECOVERY 7.20 
3 - NOT READY WAIT %30 
4 - NO WRITE RING WAIT %40 

0 - NO ERRORS 1 
2 - RETRY WAS NECESSARY X2i 
3 - ECT AFTER WRITE %31 

1 - A TAPE MARK WAS READ OR Xi2 
Pi t.lAS NONZE110 AND THE 
~T RECORD READ WAS A 
TWPE MARK 

2 - 7 THE DATA DEPENDENT EOF 
CONDITION AS SPECIFIED 
BY EQFCHG:Cl< 

3 - REQUEST ABORTED 
6 - POWERFAIL ABORT 
7 - BOT AND BACKSPACE REQ. 

ZiO - TAPE RUNAWAY 
7.ii - EOT AND WRITE REQ. 
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<<IOTAPEO - MODULE 19>> < CONT, ) 

$TITLE u7970A/B/E MAGNETIC TAPE DRIVER" 

DRIVER RETURN CODES: < CONT. > 

4 - IRRECOVt:RABLE ERROR 0 - INVALID RCQUEST 
1 - TRANSMISSION ERROR 
3 - TIMING ERROR 
4 - SIO FAILUfH:: 
$ - UNIT FAILURE 
7 - TAPE PARITY ERROR 

Xia - GYSTEM ERROR 

TAPE CONTROLLER STATUS 
BITS use: 

0 
1 
2 

3- 4 
s 
6 

' a 
9 

10 
ii 

12-14 
iS 

SIO OK 
OI>D BYTE READ 
INTERRUPT REQUEST 
UNIT NUMBER 
END OF TAPE 
WR I ... E PROTECTED 
UNIT READY 
BEGINNING OF TAPE 
Q00/1600 CPI DRIVE 
LAST OPERATION WAS A WRITE 
END OF FILE MARI< DETS:CTED 
ENCODED ERROR STATUS 
91? TRACt< DRIVE <ALWAYS 0 > 

ENCODED ERROR STATUS 

000 UN!T READY 
001 TRANSFER ERROR 
010 COMMAND REJECTED 
Oii TAPE RUNAWAY 
100 TIMING ERROR 
101 TAPE ERROR 
110 IJNUSED 
111 NO ERROR ENCOUNTERED 
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<< MPE MODULE 19, IOLPRTO >> 
<< HP32002B MPE SOURCE ~.Oi.00 >> 

$TITLE "CDC, TALLEY, DATAPRODUCTS, DATAPRINTtR AND HP2&00 DRIVER" 
'!THIRTY 
$CONTROL PRIVILEGED, UNCALLABLE, MAIN=IOLPRTO 

DRIVER REQUEST CODES: 

OP(RATION QFUNC PARAMETERS CQPARi, QPAR2, QWBCT> ---------------------------------·---------..--------
WR!T'E i QPARi 

QPAR2 
QWBCT 

Vertical ForMat Speciflcat.ion. 
M~de control flaqs. 
<o ==>bytes, >O ==> words, =O ==> 
advance paper only. 

FILE OPEN 2 No paraMs. Page eject .if not already at top of 
TOl"M. 

FILE CLOSE J SaMe as FILE OPEN. 

DC::VICE 
CLOSE 

4 No paraM5. Pag~ eject .if' not alr~ady at top of 
forM. Then, for 2608 only, send Master Clear to 
prlnter and download syst~M defa~lt left Margin. 

DOWNLOAD 7.100 QPARi 
VFC 
(2608 only) QPAR2 

QWBCT 

BANI</ 
BUFADDR 

SET LEFT 7.101 QPARi 
MARGIN 
<2608 only) QPAR2 

6 or 8 < l.ines per .inch). Any other 
11alue ==> 6. 
Not used. 
ForM <VFC> li:ngth. <O ==> b:.ites, >O 
==> words> =O ==> reload printer's 
.in tern al VFC. 
Address of VFC buffer to be sent to the 
printer. 

Loq.ical to physical coluMn offset, O to 
15. Any other ~alue ==> iS. 
If b.it iS .is set, store QPAR1 as systeM 
default left M~rgln offset. 

If ¥unction code ZiOO or %i0i is sent to a pr.inter whlch .is not a 
2608, or .if any function code not listed above is sent to any 
printer, .it will be rejected as an invalid request <see coMpletion 
statusl!s below). 
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•" -. •• ,.....,...,._,,,_ .~,I ._.-... '' • w 

$TITLE "CDC, TALLEY, DATAPRODUCTS, DATAPRINTER AND HP2600 &RIVER" 

For QFUNC = 1 <write>, QPAR1 and QPAR2 are interpreted as follows: 

QPARi MEAN INC ... ________ ... ___ ..,.. _____________________ ------------------------------
%53, 
:zss, 
%60, 
%61, 

%200-%2?7, 
%300-%31?, 

1, 

ASCII "+"' suppre<ss SpllC:t! 
ASCII 

.. _ .. 
trip le spo.ce, n.o autoMaT.ic per;orat .ion sk.i.p 1 

ASCII "0", double sp.o.c11, no au t OMt.:it l.c perforation skip 
ASCII "1", top of for"'* 

slew N-%200 lines C0-63) 
sk.i.p to VFC channel t+-%277 C w.i Th in 111"1 ts of printer> 

append to current buffer without printing 

the Vert.ic:o.l Forl"\flT cho.r11c:tar ·rs the first byte .i.n the 
d12ta buff~r. It is not sent to the printer as dcta. II 
the first byte ls not one of the above, a s!n9le space 
ls 11ssu1•h!!d. Usl!! QPAR::?.C14:1) to detu•M.i.ne if thl! sp11ce. 
is wlth or without autoMatlc paqe eject. The forMat 
character ls includr1 in th~ word/byte count in QWBCT, 
Therefore QWBCT MllY not be 0 if' QPAR1 • 1. Suc:h Q 
condition w.i.ll cause an it'h"h!di11te c:oMpletion ~1.i.th 
Invclid Request status CQSTAT.CS:a> • 4). 

ANY OTHER, o.ssuf'te single space. Chec:k QPAR2.C14:1> 1 as above, 

* PQge ejects Csklps to VFC c:hClnnel 1) qre suppress4d whenever 
the previous operation ended with a p4ge eject. 

QPAR2 -- Mode c:ontrel f'lags. These are two 1-bit f'l.11gs. 
QPAR2. C1S:1) -- Prespt.u:.a :F'lr.1.9, If set,, the reque<st ls for r.i 

-spr.ice-then-prin't, or prespo.c:e, operation. Since all HP pr.inters r.ire 
Me.c:hr.1.nic:r.1.lly po<stspo.c:e printers, prespac:e i'tode l'tust· be siMulr.ited. 
This .is done by printing o.ny previously trQnSMitted data usinq the 
Vertlc:~l ForMat speciflc~tion of the current QPAR1, then filling th~ 
printer buffer <without printinq> with the current contents of 
BANt</DUFADDR. 

If the P,resp<lce flag is clear, IOLPl~TO perforMs o. postspac:e 
operation, filling the printer buffer froM BANK/BUFADDR and printing 
us.i.ng the Vertical Forl'tGT speciflcatl.~n of QPARi. 

NOTE: If a postspo.ce ope.ration ~ollows a pre.space operation, 
IOLPRTO first prlnts any pre~iously existing data with a skip to VFC 
channel 3 Csinqle.spac:e with autof'tatic pr.ige eject QPAR2.Ci4:1>, 
the no-auto-page~e.ject flag, ls not exaMined>, It then exe~utes the 
postspace request. 

QPARZ. ( 14: i > -- No r.iut oMr.it ic po.ge e JecT f'lo.g, If' se T, the sing le 
spo.ce. called for by the default carriage.control will be executed as 
a slew, that is, with~ut regard to The lo9ic:al bottoM of for~ or The 
paper p1trforr.1tion. If the fliig .Ls C:lt:!r.ir, the def;:iult ciirri1.1ge 
control is executed as a channel skip to VFC channel 3. When using 
the 6 or a llne.s per inch str.indard Vf'C pattern, th.i.s causes a skip to 
the top of the next forM if the spacing would g~ beyond the logical 
bott.oM of forl"t. 
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<< MPE MODULE 19, IOLPRTQ >> < CONT. ) 

$TITLE: "CDC, TALLEY, DATAPRODUCTS, DAT APR INTER AND HP2608 DR I\JER" 

STATU!> RETURNS: 

GENERAL 
( 13: :3) 

1 - Successful 

3 - Unusur.i.l 
. ' 

4 - Irrecouerr.i.ble 

QUALIFYING 
(9:5) 

0 

3 

%2i 

0 

1 

4 

%12 

OVERALL 
<9:8) 

1 

7.33 

7.273 

4 

7.14 

7.24 

444 

7.124 

Oper11 t ion 
el"rors. 

co '"Pl et e , no 

Request aborted extarnally. 

Power fall abort. 

Printer powered on or 
_Milster cleared. VF'C/l i:. f' t 
Mr.i.rg.i.n/top of f orM 
env.i.ronMent 
ri:...;tored. 

MIJ St 

VFC has been reset to 
default at the printer. 
CustoM VFC env.i.ronMent Must 
be restored. 

Inu~lld request <function 
or parr.iMeter. 

Tr•J.n sf er -err o !"' : 
a> Illegal Mettory address 
b) Mettory parity error 
c> Po.rlty error .i.n transfer 

TlMeout error, printer took 
too long. 

S!O failure, couldn't start 
SIO progrllM. 

No Message llnk buffers> 
couldn't write Messag~ to 
operator console. 



<<IOCDRDO - MODULE 20>> 
<< HP32002B MPE SOURCE B.Oi.00 >> 

$TITLE "DEC 26,1975 CARD READER DRIVER IOCDRDOC20>u 
$CONTROL PRIVILEGED,UNCALLABLE,MAIN=IOCDRDO 
$THIRTY 

CARD READER REQUEST CODES: 

OPERATION 

READ 

FUNC PARAMETERS 

O Pi - END OF FILE SPECIFICATION 

P2. C 11: 2) ·- DATA MODI! 

0 - PACKED ASCII 
COUNT TRUNCATED TO SO BYTES MAX 

1 _. COLUMN BI NA,R Y 
COUNT TRUNCATED TO ao WORDS MAX 

Al..L ODD BYTE COUNTS ARE ROUNDED UP TO AN E\Jl:N NUMBER 

FILE OPEN 
FILE CLOSE 
DEVICE CLOSE 

STATUS RETURNS: 

QUALIFYING <S:S> 

2 
3 
4 

-----~----------~----~~---

NO OPERATION 
NO OPERATION 
CLEAR EDF STATUS IN LPDT 

GENERAL Ci3:3> OVERALL (8:8) _______ ,.... ___ ... ____ .... ___ ---·---... ----.-.----
0 - PENDING 0 

1 - SUCCEOSFUL .i 

x - SEE EOF SPECIFICATIONS 2 - END OF FI!..E XX2 

3 - ABORTED EXTERNALLY 3 - UNUSUAL CONDITION %33 
6 - POt..IER F"AII.. ABORT 463 

0 - INVALID FUNCTION 4 - IRRECOVERAE<t..E 4 
4 - START SIO FAILURE %44 

%12 - NO MESSAGE 1..INK BUFFERS AVAIL.. %124 
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<<IOTERMO - MODULE 22>> 
« HP 32 0 O 2II MP e: SOURCE E<. O 1. O O » 

$TITLE • MAY 27,1,76 ASYNCHRONOUS TERMINAL MONITOR" 
$THIRTY 
$CONTROL PRIVILEGED, UNCALLABLE, HAIN = IOTERMO 

TE.RMINAL REQUESTS: 

OP ER AT.ION 

READ 

WRITE 

FILI! OPEN 
FILS: CLOSE 
DEVICE CLOSE 

SET READ TIMEOUT 

SET INPUT SPEED 

SET OUTPUT SPEED 

ENABLE ECHO 
DISABLE ECHO 

DISABLE BREAK 
ENABLE BREAI< 

DISASLE CONTROL Y 
ENABLE CONTROL Y 

DISABLE: TAPEMODE 
CNA:E<LE TAPEMODE 

F'UNC 

0 

1 

:? 
3 
4 

s 

6 

7 

a 
9 

10 
ii 

12 
i3 

14 
iS 

PARAMETERS 

Pi.C 0:1) • NOCRLF IF SET 
.Ci3t3) • EOF SP~CIFICATION 

P2.<0:9 ) 
.C11::?) 
,(10:1) 

- IF<> 0 THEN SPECIAL RD STOP CH 
- IF 0 THEN ASCII El.SE BINARY 
- OWN DC1/DC2 HANDSl-IAl<E 

. ·• . .. . 
Pi. - VERTICAL FORMAT SPECIFICATION 

i - USE 1ST DATA CHAR AS FORMAT SPE 

%SJ - ·~0 , CR ONLY NO LF 
Z6L - •o•, DOUaLe: SPACE 
%61 - ·"1", TOP OF FORM 

%200-%277, N-%~00 LF'S AND A CR 

%320- NO CR OR LF 

ALL OTHERS, DO A CR/LF 

P2.C1S:i) - PRESPACE FLAG 
.(11:2) - IF NOT U THEN BINARY 

IF ONLINE NOP ELSE ALLOCATE WITH DEFAULT 
CLEAN UP AND CRLF Ir NOT NEW LINE 
DISCOMNECT 

Pi - IF 0 CLEAR TIMEOUT ELSE TIME IN SECONDS 

Pi - SPEED IN CHARACTERS/SECOND 
OLD SPEED RETURNED IN CCUN'T 

Pi - SPEED IN CHARACT~RS/S~COND 
OLD SPEED RETURNED IN COUNT 

RETURN OLD ECHO SETTING IN COUNT 
RETURN OLD ECHO SETTING IN COUNT 
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« IOTERMO - MODULE 22» < CONT. > 

$TITLE " MAY 27>1976 ASYNCHRONOUS TERMINAL MONITOR" 

TERMINAL REQUESTS: 

DISABLE READ TIMER 
ENABLE READ TIMER 
RETURN READ T!ME 

DISABLE PARITY CHK 

ENABLE PARITY CHK 

LOGGED ON 

NOT USED 
SET TT!RM TYPE 

ALLOCATE TERMINAL 

CL.ft F'LUSH ·~ WR I TE 

CNTRL X ECHO ON 
CNTRL X ECHO OFF 

NO OPERATION 

PTAPE READ 

SET BREAK MODE 

SET CONSOLE MODE 

SET PARITY 

C CONT. > 

16 
17 
18 

19 

20 

21 

22 
23 

24 

2$ 

26 
27 

28 

29 

30 

31 

32 

COUNT CONTAINS READ TIME IN 1/100 SECONDS 

INVALID IF TTYPE OF 9·•BIT DATA 
SEND/RECEIVE DEVICE <HP263S/4SK> 
INVALID IF TTYPE OF 8-BIT DATA 
SEND/RECEIVE DEVICE<HP263S/4SK> 

Pi - IF i THEN SES~ION> $0 ENABLE BREAK 
IF 2 THEN JOB, NO BREAK 
IF 0 THEN DATA, NO BREAK 

Pi - TERM TYPE AS SPECIFIED IN THE MPE ERS 

Pi - TERM TYPE AS SPt::CIFIED IN TME l'IPE ERS 
PZ - SPEED IN CHARACTERS/SECOND 

PARAMETERS SAME AS t.JR ITE 

Pi 1 P2 - SPdOL BUFFER BEGINNING DISC ADDRESS 

Pi - ODD • SET, EVEN • CLEAR BREAK MODE 

Pi - ODD• SET, EVEN• CLEAR CONSOLE MODE 

Pi - 0 - NO PARITY GENERATE, DIT a ALWAYS a 
i - NO PARITY GENERATE, BIT 9 ALWAYS i 
2 - EVEN PARITY ON WRITt::_. EXPECTl!D ON 
3 - ODD PARITY ON -Wl~ITE,EXPECTED ON RE 

******NOTE: FUNC. INVALID IF TTYPE•HP?63S/4SK**************** 

ALLOCATE TERMINAL 33 Pi - TERM TYPE AS SPECIFIED IN THE MPE ERS 
P2 - SPEED IN CHARACTERS/SECOND 

SET TERM TYPE 34 Pi - TERM TYPE AS SPECIFIED IN THE MPE ERS 

RETURN TERM TYPE 3S TERMINAL TYPE RETURNED !N COUNT WORD 

RETURN OUT SPEED 36 OUTPUT SPEED RETURNED IN COUNT WORD 

SET STOP CHARS 3'7 Pi - IF O THEN DISA:E:LE SPECIAL EOR AND 

SE~ CONS INTt:RRUPT 38 

SUOSYSTEM BRCAK CHARACTERS ELSE 
,(0:8> •SUB SYSTt:M BREAK CHARACTER 
.<9:8) •~ND OF RECORD CHARACER 

Pi -. ODD,ENABLE CNTRL A5 EVEN DISABLE CNTRL 
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< < IOit::RMO - MODULE 22 > > <. CONT. > 

$TITLE M HAY 27,1976 ASYNCHRONOUS TERMINAL MONITOR" 

TERMINAL STATUG RETURNS: 

XOO - NOT COMPLETED OR NOT STARTED 

%01 - NOPi1AL COMPLt:::TION 
%11 - COMPLETED O~ SPECIAL RCAD STOP CHARACTER 

ZX2 - END OF FILE 

%i3 - .PARITY ERROR ON READ 
%23 - READ TIMED OUT 
%33 - I/O ABORTED EXTERNALLY 
~43 - DATA LOST, NO BUFFER AVAILABLE OR TOO LONG TAPEMODE RE~~R 
ZS3 - NOT OK LINE, DATA SET NOT READY OR DISCONN~CT 

:V.i 53 - CNA!:LE SUI< SYS BRK REQU~STED & NO CY PIN 
Zi6J - READ TIME RETURNED > C~**i6-i> HUNDREDTHS 
%173 - READ STOPPED WHEN A BREAK DETECTED 

~04 - INVALID REQUEST, FUNCTION OR PARAMCTER 
%34 - TIMING ERROR, UNIT WAS NOT SERVICED IN TIME 
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.. <<IOPRPNO - MODULE 24>> 
<< HPJ2002D MPE SOURCE D.01.00 >> 

$CONTROL PRIVILEGED,UNCALLABLE 
$THIRTY 
$TITLE "2894A PRINTING READER PUNCH DRIVER" 

DRIVER REQUEST CODES: 

0 - READ 
Pi.<13:3> - END or FILE SPECIFICATION 

0 - RESET EOF AND READ 
i - CHECK FOR HARD'1JARE EOF 
2 - CHECK FOR SUPERCOLON EOF 
3 - CHECK FOR COLON EOF 

P2.C11:2> - ASCII/BINARY MODE 
0 - ASCII 
1 - COLUMN BINARY 

1 ... WRITE 
P2.CiO:i) - SYSTEM WRITE 

0 - USER INITIATED WRITE 
1 - SY~TEM INITIATED WRITE <HEADER CARD> 

<11:2) - ASCII/DINARY MODE 
0 ·- ASCII 
i - COLUMN BINARY 

a - OPEN FILE 
P2.Ci3:3> - TYPE OF ACCESS 

3 - CLOSE FILE 
4 - CLOSE DEtJ I CE 
s - CONTROL 

P1.<6:1> 

C7:i> 

0 - OPEN FOR READ ONLY 
i - OPEN FOR WRITE ONLY 
2 - OPEN FOR READ AND WRITE 

0 - SELECT NO INHIBIT FEED ON WRITE 
1 - St::LECT INHIDIT FEED ON WRITE 
0 - SELECT PUNCH ON WRITE 
.1 - SE::LECT NO PUNCH ON WRITE 

(8:1) 0 - SELECT PRINT ON lJIUTE 
1 Sl:::LECT NO PRINT ON WRITE 

(9: 1> 0 - SELECT PRINT AND PUNCH SAME DATA 
1 - Sl:LECT PRINT AND PUNCH SEPARATE 

(10:1) 0 - SELECT PRIMARY STACl<ER 
1 - SELECT SECONDARY STACKER 

(11:1) 0 - SEl-ECT PR I MARY 1-iOPPE:l~ 
1 - SELECT SECONDARY HOPPER 

STATUS RETURNS: 

DATA 

QUALIFYING CS:S> 
1 - WAITING FOR COMPLETION 
3 - NOT READY WAIT 

GENERAL ( 13: 3> 
0 PENDING 

OVERALL. <S:S> 
/.10 

X - SEE EOr SPECIFICATIONS 

3 - ABORTED EXTERNALLY 
6 - POWER FAIL ABORT 

0 - INVALID FUNCTION 
1 - TRANSMISSION 
2· - I/O TIMEOUT 

· S - UNIT rAILURE 
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1 - SUCCESSFUL 
2 - EOF 

3 - UNUSUAL CONDITION 

4 - IRRECOVERABLE 

1 
?.X2 

/.33 
/.63 

4 
/.14 
i.24 
/.S4 



<<IOPRPNO - MODULE ~4>> C CONT. > 

STITl..E "2894A PRINTING READER PUNCH DRIVER,. 

DEFINITION 
BITS 

OF' DIT WORD 9 <DACESS AND DACCP > 
<0:$) ARE HOPPElt/STACKER RELATED. THEIR MEANING FOLLOWS 
CO:i) =O ao COLS OF DATA FROM NEXT CARD LEAVING THE 

HOPPER WILL BE STORED IN THE MEMORY OF DEVICE 
•i DATA IN MEMORY OF DEVICE IS CLEARED WHEN THE 

NEXT CARD PASSES THE READ STATION. 
Ci:i> =O STACKER CONTROL. CARDS ARE DISCHARGED TO TfiE 

STACK~R ti<RIGHT HAND-STACKER>. 
•i STACl<E:R CONTROL. CARDS ARE DISCHARGED TO THE 

STACKER AS SPt!Cir-'IED BY SIT < 2: 1 > BEL0\1'. 
< 2: i) SELECT STACKER BIT. THIS BIT IS El:'F'l!CTIVE FOR 

STACKING WHEN BIT C1:1> IS A 1. THE STACKER 
SELECTED IS AS FOLLOWS: 

•O SELECT STACKER ti <RIGHT HAND-STACl<r!R >. 
•1 SELECT STACl<ER +2<LEF'T HAND-STACt<ER >. 

C3:1> =O HOPPER SELECT. WHEN O, SELECT FROM PRIMARY HOPPER 
CHOPPER+i, ALSO KNOWN AS THE REAR HOPPER>. 

•1 HOPPER SELECT. ~i~N i, SELECT FROM SECONDARY 
HOPPER.CHOPPERt~, OR FRONT HOPPER>. 

<4d.) =O INHIDIT INPUT Ft::ED. WHEN Oi AL.LOI.JS A CARD TO BE 
FED FROM THE HOPPER TO THE WAIT STATION WHEN THE 
CURRENT CARD IN WAIT STATION IS SENT TO STACKER 

~1 INHIBIT INPUT F~ED. WHEN 1, NO CARD CAN BE FED 
FROM EITHER HOr>Pt::R TO THE liJAIT STATION. HOl>JEl)ER, 
A CARD CURRENTLY IN THE WAIT STATION MAY BE FED 
TO A STACKER. 

CS:i) =O DRIVER INTERNAL Ft.AG. WHEN O,NO EOF HAS :BEEN 
DETECTED. 

1=i AN· EOF HAS BEEN DETECTED ON A READ orE:RATION. 
C6:1> =O INTERNAL BUFFER FLAG. WH~N O, NO INTERNAL 

SUFFER IS BEING USED. 
=i AN INTERNAL AUXILLARY BUFFERCAT END OF SIO AREA 

IS BEING USED. 
C7:3> SEE PRINT/PUNCH OPTIONS IN DRIVER REQUEST CODES 

UNDER CS-CONTROL, Pi.(7:3>>. 
<10:4> - UNUSED. 
Ci4:1>=0 NO FCONTROL HAS OCCURED FOR THIS FILE. USE 

DEFAULT SETTINGS. 
=i FCONTROL HAS OCCURRED. USE SETTINGS IN THIS 

DIT WORD TO INDICATE HOW TO OPERATE DEVICE. 
CiS:i>=O NO TIMER REQUEST !S PENDINGCSEE DIT WORD %12>. 

=i A TIME-R REQUEST INDEX IS IN l»QRD Zi2 OF' DIT AND 
IS CURRENTCAN AEcORTTIMEREQ MUST BE DONE ON INTRrT> 

IOQ < QMISC > \aJORD DEFINITION FOLLOWS Nt::XT: 

( 0 Ii) =O 
=i 

(it i) •O 
=i 

<2: 1) =O 
=i 

<3:1) =O 
=i 

(4:12> 

NULL. NO FUNCTION 
I/O INITIATED> WAIT.ING FOR COMPLETION INTERRUPT 
NULL. NO FUNCTION 
WAITING ON A ,.NOT READYu INTERRUPT TO BRING 
DEVICE SACK ONLINE. 
CURRENT OPERATION IS NOT A WRITE OPERATION. 
CURRENT OPERATION IS A WRITE OPERATION. 
NORMAL. . 
QAITING FOR THE OPERATOR TO CLEAR THE 
CARD PATH AFTER A READ CHECK OR INVALID 
CODE. 
NOT USED AT PRESENT. 
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<<IOMDISC1 - MODULE 27>> 
<< HP32002B HPE SOURCE B.01.00 >> 

$TITLE n790S/792D/792S MOVING HEAD DISC DRIVER" 
$THIRTY 
$CONTROL PRIVILEGED,UNCALLADLE,MAIN=IOHDISCi 

DRIVER CALLING SEQUENCE: 

DRIVER REQUEST CODES 
0 - READ 
1 - WRITE 
2 - FILE OPEN 
3 - FILE CLOSE 
4 - DEVICE CLOSE 
$ - FILL WITH ZEROS 
6 - F'ILL WITH BLANKS 
7 - REQUEST STATUS 
8 - FORMAT TRACK 
9 - INITIALIZE TRACK 

10 - READ FULL SECTOR 
11 - WRITE LABEL <SECTOR O> 
12 - READ CWITH SPARING DISABLED> 

COUNT - WORD/BYTE COUNT. ODD BYTE COUNT WILL BE ROUNDED UP. 

PARAMETERS Pi AND P2 FORM A DOUBLE WORD DISC ADRESS FOR ALL XFERS. 

DRIVER RETURN CODCS: 

GENERALC13:3> 
0 - PENDING 
1 -· SUCCESSFUL 
4 - IRRECOVERABLE 

ERROR 

QUALIFYIMGCS:S> 
1 - WAIT FOR COMPLETION 

0 - INVALID FUNCTION 
1 - TRACI< ERROR 
3 - XMISSION ERROR 
4 - !'.iIO FAILURE 
S - UNIT FAILURE 
~ - INVALID DISC ADRESS 
7.12 - SYSTEM ERROR 
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OVERALL<S:S> 
:uo 
401 
7.04 
7.14 
7.34 
%44 
/.S4 
~64 
%124 



«IOMDISCi ··· MODULE: 27» CONT. ) 

tTITLC u790~/7920/792S MOVING HEAD DISC DRIVCRu 

DISC CONTROLLER I !ARD~IARE STATUS RE1'URN~: 

STATUS 1 
DIT:3 

CRCTURNED BY TIO,SENSE,ETC,) 
use: 

0 
1. 
2 

3-7 

SID 01< 
RIQ/WIO Ot< 
INTERRUPT REQUEST 
TERMINATION STATUS 

0 - NORMAL COMPLETION 
i - ILLEGAL COMMAND 
7 - CYL COMPARE ERROR 

~10 - UNCOR~CCTABLE DATA ERROR 
%11 - HEAD-SCCTOR COMrARE ERROR 
i.12 - SIO PROGRAM ERROR 
%14 ·- END or CYLINDCI~ 
7.16 - Qt)ERl'WN 
%17.- POSSIDLY CORRECTADLE DATA ERROR 
%20 - ILLEGAL ACCESS TO SPARE TRACK 
%21 - ATTEMPT TO ACCCSS DCFECTIVC TRACK 
Z22 - HEAD MOVCMCNT DURING DATA OPERATION 
;,2'3 ·-DISC Dl~ItJC (STATUS·-2) El<!~DR 

%26 - ATTEMPT TC WRITE ON PROTECTED TRACK 
%~7 - DRIVC UNAVAILADLE 
%37 - DRIVE ATTENTION 

8··12 
i3 00 iS 

UNU~ED 
UNIT NUMBER 

NOTC THC FOLLOWING DIFFERENCE IN THC RETURN STATUS COMMAND 

0 SPARE TRACK 
1 PROTECTED TRACK 
2 DEFECTIVC TRACK 

STATUS 2 \tJO~D 
0 DRIVE ERROR 

3-6 DRIVC TYPE NYBBLE 
8 ATT::NTION 
9 PLATTER C790S> OR PACK C7120/792S> READ ONLY 

10 l70RMAT 
ii DRIVE FAULT 
12 r-IR~T STATUS 
·13 SECJ< CHECK 
i4 DRIV~ NOT R~ADY 
iS DRIVC BUSY 
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*** IOCDPNO *** 
PROGRAM DESCRIPTION 

:========================== 

THIS PROGRAM PROVIDES THE MEANS TO GENERA~E ATTACHIO CALLS. 
COMMANDS ARE ALSO PROVIDED TO DISPLAY AND MODIFY SEVERAL OF THE 
I/O SYSTEM TABLES. SEVERAL UTILITY FUNCTIONS ARE ALSO PROVIDED. 

C7 INPUT A COMMAND 

FORMAT OF COMMANDS: 

OP t t = J PARAMETER t , PARAMETER J l 

COMMANDS MAY BE ONE OR MORE LETTERS. THE OP'S ARE LISTED ABOVE WITH 
THE NUMBER OF CHARACTERS REQUIRED TO UNIQUELY SPECIFY THE COMMAND. 
COMMAND COMMENTS MAY BE ENCLOSED IN BRACKETS AS IN SPL. MORE THAN ON 
COMMAND MAY SE INPUT AT A TIME BY SEPERATING THEM WITH SEMICOLONS. 

PARAMETER MAY SE NULL, A NUMBER< /. FOR OCTAL ) OR 1 TO 2 NON QUOTE 
CHARACTERS WITHIN QUOTES. THE ASCII AND ANOTE PARAMETER MAY BE NULL 
OR A STRING WITHIN QUOTES. IF A 2ND PARAMETER IS SPECIFIED, POSITIVE 
INDICATES WORDS AND NEGATIVE INDICATES BYTES. NO 2ND PARAMETER DEFAU 
IS i. PARAMETERS ARE DELIMITED BY A COMMA OR CARRAIGE RETURN. 
NOTE, THERE IS NO DEFAULT USE OF OCTAL NUMBERS! 

SYNTAX OF PARAMETERS -

EXPRESSION : := TERM ! TERM + TERM ! TERM - TERM ! - TERM 
TERM : := FACTOR FACTOR * FACTOR ! FACTOR I FACTOR 
FACTOR : : = CONSTANT ! ( EXPRESSION > 
CONSTANT ::=NUMBER ! "CHAR" ! "CHARCHAR• 

COMMANDS OR A PROGRAM HAY BE GOTTEN FROM AN EDITOR FILE USING THE 
DO COMMAND. WHEN THE DO COMMAND IS EXECUTED .. COMMANDS ANO PROGRAM 
STATEMENTS IN THE EDITOR FILE SPECIFIED ARE EXECUTED AS IF THE HAD 
BEEN ENTERED ON THE INPUT DEVICE. 

PROGRAMS MAY BE WRITTEN TO EXECUTE A SEQUENCE OF COMMANDS 1 MUCH AS 
IF THEY WERE ENTERED BY THE OPERATOR. PROGRAM STATEMENTS ARE 
DISTINGUISHED BY BEGINING WITH A STATEMENT NUMBER. THE STATEMENTS AR 
EXECUTED IN ORDER OF STATEMENT NUMBER WHEN THE PROGRAM IS RUN. 
A STATEMENT MAY BE REPLACE BY ENTERING THE REPLACEMENT STATEMENT 
WITH THE STATEMENT TO BE REPLACED NUMBER. A STATEMENT MAY BE DELETED 
BY ENTERING THE STATEMENT NUMBER WITH NO STATEMENT. THE STORED PROGR 
IS RUN FROM THE BEGINNING N TIMES USING THE "R" COMMAND. THE 
PROGRAM MAY SE CLEARED AND LISTED WITH THE "CL" AND "LI" COMMANDS. 

4100 WORD READ/WRITE BUFFER. 
UP TO SO SAVED IOQ INDEXES FOR UNBLOCKED I/O 

IF THE SEUF FLAG IS SET THEN SBUFS ARE GOTTEN AND THE I/O IS DONE TO 
OR FROM THE~. SBUF I/O CAN ONLY BE DONE WITH WAIT CODES i AND 3. NO 

T-HE DRT NUMBER IS SET FROM SYSTEM TABLES USING THE LDEI) SPECIFICATIO 

CONTROL Y CAUSES THIS PROGRAM TO ABORT REPEATED OPERATIONS SUCH AS 
PRiNTING TABLES, EXECUTING THE ATTACHIO CALLS AND PROGRAM EXECUTION. 

P-i 



*** IOCDPNO *** 
COMMAND AND PARMS TABLE ··=···········=·=·········=· 

OP FUNCTION PARAMETER DEF' AULT. ___ ....,.... ___ ,.._. _______ .__ .... _____________________ _ ___ ... _________ ..,. -------·----
A FILL BUFFER WITH ASCII STRING 
ANOTE PRINT STRING ON LIST DEVICE 
B FilL BUFFER WITH PARAMETER 
C SET CCUNT PARAMETER TO ATTACHIO· 
CH CHECK RESULTS OF UNBLOCKED I/O 
CIO DO CIO INSTRUCTION 
CL CLEAR PROGRAM AREA 
CM CLEAR MONITORING TABLE 
D DISPLAY ATTACHIO PARAMETERS 
DA DISPLAY BUFFER IN ASCII 
DB DISPLAY ~UFFER IN OCTAL 
DD DISPLAY DIT . 
DE CALL DEBUG 
DEC CONVERT PARAH TO DECIMAL 
DO GET CMNDS AND/OR PROGFROM A FILE 
DQ DISPLAY IOQS 
DRT SET DRT NUMBER 
DS DISPLAY LAST STATUS AND XLOG 
DSIO DISPLAY SIO AREA 
E EXECUTE ATTACHIO CALL N TIMES 
EX TERMINATE PROGRAM 
F SET FUNCTION PARAMETER TO ATTACHIO 
FL SET FLAGS PARAMETER TO ATTACHIO 
GO GOTO STATEMENT NUMBER 
H CALL HELP· . 
I INCREMENTAL FILL OF BUFFER 
L SET LOGICAL. DEVICE NUMBER 
LI LIST PROGRAM 
LD SET OPTION LIST DEVICE 

11 
MB 
MD 
MQ 
N 
0 
p 
PA 
PB 
Q 

0•$STDLIST, i•FORMAL DESIGNATOR 
MONITOR TERMINAL. ACTIVITY 
MODIFY BUFFER 
MODIFY DIT 
MODIFY FIRST IOQ 
NULL. INPUT EXECUTES i ATTACHio· 
CONVERT PARAH TO OCTAL 
PRINT TERMINAL ACTIVITY TABLE 
SET Pi PARAMETER TO ATTACHIO 
SET P2 PARAMETER TO ATTACHIO 
SET QHISC PARAMETER TO ATTACHIO 
RUN PROGRAM N TIMES 
DO R"IO- INSTRUCTION 

ASCII STRING 
ASCII STRING 
PARAM, COUNT 

COUNT 

CONTROL WORD 
FIRST, L.AST 

OF'FSET,COUNT 
OFF'SET,COUNT 
OFF'SET,COUNT 

PARAH 
FILE NAME 

NUMBER OF I OQS 
DRTt 

OFFSET,COUNT 
EXECUTION COUNT 

FUNCTION CODE 
F'L..AGS 

STATEMENT 4= 

II). II TO nz It 
NULL STRIN 

O, ALL 
0 

ERROR 
ALL 

O, XLOG 
O, XLOG 

ALL. 

ERROR· 

ALL 
ERROR 

ALL 
i 

0 
1 

iST STATEMEN 

INCREMENT 1 
LDEV ERROR 

FIRST, LAST ALL 
SEE BELOW $STDLI$i 

"LIST", 2+=ATTACHIO LDEV 
MON!TORING CODE 0 

OFFSET,COUNT ERROR 
OFFSET, COUNT ERROR 
OFFSET,COUNT ERROR 
0/1 <OFF/ON> i· 

PARAH ERROR 
NUMBER OF .. ENTRIES ALL 

Pi.. O 
P2 0 

QMISC O 
RUN COUNT 1 R 

RIO 
RUN 
SH 
T 
TIO 
v 
WIO 
x 

CREATE AND RUN A PROGRAM PROGRAM FILE NAME 
PRINT DO AND PROGRAM STATEMENTS 0/1 <OFF/ON> 
PRINT AVERAGE TIME FOR LAST ATTACHIO CALLS 
DO TIO INSTRUCTION 
PUT RECORD NUMBER IN BUFFER 
DO WIO INSTRUCTION 
EXPLAIN COMMANDS 
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O/i <OFF/ON> 
WRITE DATA 

i 

i 
ERROR 



CONTROL I/O DATA BUFFER: 

A ASCII BUF FILL 
B OCTAL BUF FILL 
DA SHOW BUF ASCII 
DB SHOW E<Ur OCTAL 
I INCREMENT FILL 
MB MODIFY DUFFER 

SET PARMS FOR ATTACHIO: 

L SET LDEV 
r SET FUt-!CTION 
c SET COUNT PARAM 
FL St::T FLAGS 
PA SET Pi 
p !< SET P2 
Q SET QM I SC 

D DtSPLAY PARAMS 

MAKE CALL TO ATTACHIO: 

E CALL ATTACHIO . 
DS DISPLAY STATUS 
CH CHECK RESULTS 
T PRINT TIME 
N NULL INPT DO E 
V ADD REC* IN BUF 

WRITING DO PROGRAMS: 

DO READ CMND FILE 
SH PRINT DO & PROG 
R RUN STORED PROG 
LI LIST PROGRAM 
CL CLR PROG AREA 
GO GOTO STATEMENT+ 

CONTROL & DOCUMENT ASST: 

X EXPLAIN CMDS 
AN DO ANOTE 
LD St::T LIST DEV 
DEC DECIMAL CONVERT 
0 OCTAL CONVERT 
EX TERMINATE 

*** IOCDPNO *** 
These allow user to create and f lll 
data buffer wlth desired patterns 
of blnar~ or ascll data to b~ written 
on output devices and to display all 
or any part of the data read froM 
input devices ln elther ascli or binary, 
The 1111x. slze of bui'f'er ls 4i00 ~-1ords. 
the default on display coMMands is to 
use the XLOG if dat~ w11s Just read in, 
~r the COUNT lf buffer was just filled. 

These func~lons dont cause an~ lMMedlata 
actl~ltv, they Merely establish the 

1 values of the v11riovs par1111eters to be 
used ln the next ca.ll to ATTACH IO. 

Once they are set, they will reMaln the 
saMe until changed. That ls except for 
QMISC which can be altered by soMe of th 
dlrvers to return Misc info. Gee TABLES 
MANUAL after DIT lnfo for device depende 
use of' QMISC 

Lists the current settlna of' all parMs. 

Allows user to e~ecute calls directl~ to 
I/O SYSTEM without qolnq thru the FILESY 
ATTACHIO builds an I/O QUEUE entry and 
links lt into the device QUEUE as specif 
led b~· the ·FLAGS part·\. Str.itus is riaturn 
when I/O ls coMpleted for WAIT I/O calls 
It ls displayed autoMtltically, only if 
other than norMal c:~Mpletlon. For NOWAI 
calls, user Must check the progr~s~ of 
the request before he can presuMe it has 
coMpleted and th~ status will be 9alid. 

Allows the user to enter sequences of 
COMMand$ with LINEts and run theM as a 
prograM in interpretive Mode. ~eing as 
the "R"un COMMand does not cl~ar any of 
the parM·values of buffers, the actual 
operaticin May be a ~lx-Match o·F coMMllnds 
and prograM steps. For instance the saM 
proqraM May be executed on any LDEV as 
established by the •L" c:oMMand, as lona 
as the prograH doesn't chanoe the "l" pa 

User May list progruMs or data to any 
output device on the S?SteM or send lt 
via a file equate to DISC. 

Usina "LD i" sends outp~t to forMal file 
deslg. "LIST". This 11llows spoollnq of 
printout. When the LDEV ls supplied, th 
output ls sent directly to the device ev 
lf lt happens to be spooled or owned. 



FALLTHROUGH OPERATIONS: 

DE CALL DEBUG 

H CALL HELP 

<C> l'tPE COMMAND 

MONITOR TERM ACTIVITY: 

M MONITOR TERM 
P PRT MNTR TABLE 
CM CLR MNTR TABLE 

I/O TABLE FUNCTIONS: 

DD DISPLAY DIT 
MD MODIFY DIT 
DQ DISPLAY IOQS 
MQ MODIFY IOQ 

OSI DISPLAY SIO PROG 

DO DIRECT I/O COMMANDS: 

DRT SET DRT:t 

RIO DO RIO INSTR 
WIO DO WIO INSTR 
CIO DO CIO INSTR 
TIO DO TIO INSTR 

*** IOCDPNO *** 

Note: In DEBUG an accidental "E" will ge 
you o~t, but ln IOCDP*O lt Mr.iy get you i 

Bring up "HELP" terM in debug. SER II & 
pre LC SER III only. Must have a terMln 
on the old-style SYST£M CLOCK CONSOLE PC 

Any "PROGRAM EXECUTABLE MPE COMMAND" 

Allows user to dlspla7 o.nd Mod.Lf'y the 
Most proMinent o~ the device related 
I/O tr.ibles. 

Octal display of SIO ORDER PROG. for DEV 

Allows DRT+s not assoc.i.o. ted wl th an LDEV 
such 11s SYS/CL.I<, MEMUlG/INTRF'C, ~. TCI. 
Pr.i.M11r.i.ly for use with OIO coMMt.lnds. 

These execute DIRECT I/O co~Mr.inds ror 
SER II/III. The•1 MUST not be ctteMpted 
on a 30 or 33~ They use the DRT+ o~ 
the current "LK ldev i~ Q "DRT" COMMand 
ha.s not been enc:ountued 
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*** IOCDPNO *:!e:tc 

The followlng is a llst of the COMM~nds recognized by IOCDPNO, 
grouped according to function with detailed description of the 
paraMeters and operation. 

USER'S I/O BUFFER FUNCTIONS: 
==========================·==== 

OP 

A 

DA 

DB 

I 

MB 

PARAMETER DEFAULT EXAMPLE 

ASCII STRING ")" TO "Z" A"SOME TEXT" 

FILL THE BUFFER WITH AN ASCII STRING. BUF~ER 
REFERS TO A USER'S I/O BUFFER DECLARED WITHIN 
THIS PROGRAM. MAXIMUM SIZE IS 4100 WORDS. IF 
I/O IS PENDING, A PENDING MESSAGE WILL BE 
PRINTED. NO PARAMETER INPUT DEFAULT TO THE 
ENTIRE BUFFER FILLED WITH >*+,-./Oi2J4S6769 
:;<=>?eABCDEFGH!JKLMNOPQRSTUVWXYZ REPETITIVELY. 

F'ARAM,COUNT 0 1 ALL B0,129 

FILL THE ~UFFER WITH THE PARAMETER INPUT FOR 
THE SPECIFIED COUNT. IF NO COUNT SPECIFIED, 
ALL 4100 WORDS OF THE BUFFER WILL BE FILLED. 
NO PARAMETER RESULT IN ENTIRE BUFFER FILLED 
WITH ZEROS. IF I/O IS PENDING, A PENDING 
MESSAGE WILL aE PRINTED. 

OFFSET,COUNT O,XLOG DA0,20 

DISPLAY THE BUFFER IN ASCII FROM A GIVEN 
OFFSET FOR A LENGTH OF COUNT. NO LENGTH 
SPECIFIED RESULT IN THE LENGTH OF THE LAST 
TRANSMISSION. <XLOG> COUNT DISPLAYED. 

OFFSET,COUNT O,Xt.OG DB9,3 

DISPLAY THE BUFFER IN OCTAL WORDS FROM A 
GIVEN OFFSET FOR A LENGTH OF COUNT. NO LENGTH 
SPECIFIED RESULT IN THE LENGTH OF THE LAST 
TRANSMISSION CXLOG) COUNT DISPLAYED. 

INCREMENT i !2 ------------------------------------------------.--
THE USER'S I/0 BUFFER WILL BE FILLED RECUR­
SIVELY AS FOLLOWS: B<N>=B<N-i>+INCREMENT 
WHERE N GOES FROM Ci-4100) TO ACCOMMODATE 
THE ENTIRE BUF'FER. 

OFFSET,COUNT ERROR MB7,i 

MODIFY THE USER 1 S I/O BUFFER FROM A GIVEN 
OFFSET FOR A LENGTH OF COUNT. THE LOCATION 
OF EACH CONSECUTIVE WORDS FOR MODIFICATION 
WILL BE PROMPTED UNTIL SPECIFIED COUNT EXPIRES. 
ON PROMPTS FOR MODIFICATION, A (CR> DENOTES 
NO CHANGES MADE. 



ATTACHIO PARAMETERS FUNCTIONS: 
·=============================== 

OP 

D 

c 

F 

FL 

L 

PA 

PB 

PARAMETER DEFAULT EXAMPLE 

D 

---------------------------------------------------DISPLAY THE PARAMETERS SET UP FOR THE ATTACHIO CALL. 

DSTAT: =ATTACHIO <LDE\.1 ,QMISC,DSTX,FUNC,CNT ,Pi ,P2 ,FLAGS>; 

IOCDPNO EQUIVALENCES: 

COUNT 0 

L --> 
Q --> 
F --> 
c --> 
PA -->' 
PB --> 
FL --> 

LDEV 
QM I SC 
FUNC 
CNT 
P1 
P2 
FLAGS 

Ci2S ---------------------------------------------------
SET THE COUNT IN THE ATTACHIO PARAMETER. NOTE 
THAT USER'S I/O BUFFER IS 4i00 WORDS MAXIMUM. 

FUNCTION CODE . 0 F2 
---------------------------------------------------SET THE FUNCTION CODE ATTACHIO PARAMETER. 

GENERAL FUNCTION CODES ARE: 0 ~ READ 
i - WRITE 

FLAGS i 

2 - FILE OPE:N 
3·- FILE CLOSE 
4 -- DEVICE CLOSE 

>S -- DEVICE DEPENDENT 

FLXii 

--------~--------------------------------~-~-------SET THE FLAG WORD IN THE ATTACHIO PARAMETER, 

FLAGWORD <12:i) SYSTEM DUFFER FLAG 

LDEV 

<13:3) -- REQUEST TYPE <0-7> 
ti=BLOCKED,REST=UNBLOCKEDl 

ERR'oR· L7 

------------------------~--------~-----------~-~---SET LOGICAL DEV+ IN THE ATTACHIO PARAMETER. 

Pi 0 PAi 

SET Pi IN THE ATTACHIO PARAMETER, WHERE Pi 
IS DEVICE DEPENDENT. 

P2 0 PBZ22 

SET P2 IN THE ATTACHIO PARAMETER, WHERE P2 
IS DEVICE DEPENDENT. 

QM I SC 0 Qi 

SET QMISC IN THE ATTACHIO PARAMETER, WHERE 
QMISC IS DEV!CE DEPENDENT. 
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ATTACHIO EXECUTION RELATED FUNCTIONS: 
======•===~====•============•===•==a== 

OP 

E 

CH 

DS 

N 

T 

v 

PARAMETER DEFAULT EXAMPLE 

EXECUTION COUNT 1 ES 
~~-~-~~~----------~~-.--~~--~~-~~------~----------~-

EX~CUTES THE ATTACHIO CALL FOR THE COUNT 
SPECIFIED. NO COUNT SPECIFED> EXECUTION DONE 
ONCE ONLY. 

CH ___ .,.. ___ ..... ,..., ......... _... _____________________ . __ ....... __ ,....,,. ________ _ 
CHECK RESUL~S OF UNBLOCKED IjQ, CHECK IF ANY 
I/O PENDIN~. IF ANY I/O PENDING> A PENDING 
MESSAGE WILL SE PRINTED. IF ANY ERRORS, STATUS 
WILL BE PRINTt::D. 

OS _________________________ .._ ____ ,... _____ o•·-~----------------
DISPLAY LAST STATUS AND LOG RESULTING FROM 
THE ATTACHIO CALL. IF ANY I/O PENDING> A 
PENDING MESSAGE WILL BE PRINTED. 

G/i <OFF'/ON) 0 Ni 

----------------~----------~-------~-~-~-----------

NULL INPUT FLAG ~ET EXECUTES ONE ATTACHIO 
CALL IF A NULL INPUT IS ENCOUNTERED. 

T 

------~--~~-----~--~----~--------------~---~-------DISPLAY THE AVERAGE EXECUTION TIME IN THE 
LAST ATTACHIO CALL. ~y AVERAGE, IT IS MEANT 
AN AVERAGE IS TAKEN IF EXECUTION DONE. HORE 
THAN ONCE. <IE. E20> 

0/1 <OFF/ON> 0 Vi 
------------------~--~------~~---------------------

PRIOR TO EXECUTING ATTACHIO CALL> VFLAG SET 
PLACES THE EXECUTION COUNT INTO THE FIRST 
WORD OF THE USER'S I/O BUFFER. ON AN ATTACHIO 
WRITE OF S RECORDS, ONE WOULD SEE THE NUMBER 
S ON THE FIRST WORD OF THE F'IFTH RECORD ~lHF.:N . 
READ SACl<, 
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STORED PROGRAM~ DO FILE RELATED FUNCTIONS: 
·=·==·=·==·====··==·=··=·===···==·=·======·· 

A MAXIMUM OF SOO WORDS ARE ALLOCATED WITHIN THIS PROGRAM FOR 
STORING COMMANDS WHICH THE USER WANTS TO SAVE FOR LATER EXEC­
UTION. THIS IS CALLED THE STORED PROGRAM. WHEN A STATEMENT+ 
IS ENTERED PRECEDING A COMMAND, THE LINE IS STORED IN THIS AREA. 

EXAMPLE STATEMENT LINES: 10 L?' 
20 F'O 
Jo c12e 
40 E20 

THE STATEMENT NUMBER WITH STATEMENT ARE SEQUENTIALLY INSERTED 
INTO THE PROGRAM AREA. STATEMENT ENTERED WITH STATEMENT• AS 
ALREADY IN PROGRAM AREA WILL REPLACE THE PREVIOUS STATEMENT. 
A STATEMENTt ENTERED WITH NO STATEMENT WILL DELETE THI! EXISTING 
STATEMENT IN THE PROGRAM AREA. 

OP 

CL. 

GO 

L.I ------

R 

DO 

SH 

PARAMETER DEFAULT EXAM!' LE 

FIRST,L.AST ALL Cl.20,40 
___ ................. _-....... -...... -.--..... ------·---... ~-,.--·------...... -----------

CL.EAR THE STORED PROGRAM STARTING FROM THE FIRST 
STATEMENTt TO THE LAST STATEMENTt ENTERED. IF 
NO PARAMETER, CLEAR THE ENTIRE PROGRAM AREA. 

STATEMENT+ 1ST STATEMENTt GOJO 
--~----~~~----~-~---~--~------------..------~~-~--~-· 

BEGIN EXECUTING STORED PROGRAM STARTING AT THE 
STATEMENTt ENTERED. 

FIRST,L.AST Al.L. LiiO,.SO 
------~-~-~-~-------------~-~-~--~--~-------~~-~~-~ 

LIST TH£ STORED PROGRAM STARTING FROM THE FIRST 
STATEMENT+ TO THE LAST STATEMENT+ ENTERED. IF NO 
PARAMETER) THE ENTIRE STORED PROGRAM IS LISTED. 

RUN COUNT 1 RS _____ ... _________ ... _ _. ..... _ ... ___ ..., ______ ..., _____________ ... ___ _ 
EXECUTE THE STORED PROGRAM FOP. 1THE NUMBER OF TIMES 
SPECIFIED IN THE COUNT. 

FILENAME 
-----~----~~~-~---------------~-~~~~---~-~-------~--

GET COMMANDS AND/OR PROGRAM FROM A DO FILE. COMMANDS 
GOTTEN ARE EXECUTED IMMEDIATELY WHEREAS PROGRAM STATE­
MENTS ENCOUNTERED ARE STORED INTO THE PROGRAM AREA. 
DO FILES CAN BE SEEN AS A PSEUDO-BATCH TYPE OPERATION. 

NOTE: COMMANDS AND/OR STORED PROGRAMS CSTATEMC::NT+ 
PRECEDING COMMANDS> CAN BE: ENTERED INTO A FIL£ UNDER 
THE 3000 EDITOR. SUCH A FILE IS REFERRC::D TO BY 
BY IOCDPNO AS A DO FILE. 

0/1 <OFF/ON> 1 SH1 
-~----------------~~-----~----~--------------------WITH SHO~ FLAG SEr, EACH COMMAND AND/OR <PROGRAM 

STATEMENT> GOTTEN FROM A STORED PROGRAM OR A DO FILE 
ARE PRINTED ON THE !JSTDLIST. 
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I/O INSTRUCTION FUNCTIONS: 
============================ 

CIMPLEMENTED ON THE SERIES 2 & 3 ONLYJ 

OP 

CIO 

RIO 

TIO 

WIO 

PARAMETER DEFAULT EXAMPLE 

CONTROL WORD ERROR CI0%140000 -------------------------------------.------------
PERFORM CONTROL I/O INSTRUCTION TO DEVICE 
WITH THE INPUT CONTROL WORD. 

RIO 

PERFORM READ !/O INSTRUCTION TO DEVICE. IF 
DEVICE READY, DATA WORD PRINTED. IF DEVICE 
NOT READY, DEVICE STATUS IS PRINTED. 

-TIO 

PERFORM TEST I/O INSTRUCTION TO O~TAIN THE 
STATUS FROM THE DEVICE FOR PRINTING. 

i.JRITE DATA ERROR IJICli 

PERFORM WRITE I/Q INSTRUCTION iJITH DATA t,JQRD 
TO THE DEVICE. IF DEVICE READY, DATA WORD IS 
TRANSMITTED. IF DEVICE NOT READY, DEVICE 
STATUS IS PRINTED. 

TERMINAL MONITORING FUNCTIONS: 
================================ 

OP 

CM 

H 

p 

PARAMETER DEFAULT EXAMPLE 

CM 

CLEAR MONITORING AREA. USED IN CONJUNCTION 
WITH COMMANDS "M" AND "PM, SINCE MONITORING 
ENTRIES ARE KEPT IN A SYSTEM BUFFER, THIS 
FUNCTION Z~RO THIS SDUF AREA. 

MCODE 0 Mi.22 

SET TERMINAL MONITORING CODE. IN A TERMINAL 
DIT IN WORD Z41, THE LAST 6 BITS APPLIES TO 
MONITOR FUNCTION AND CONTROL CODE. THESE ARE 
SET ACCORDINGLY BY TH MCODE INPUT FOR MONI­
TORING TERMINAL ACTIVITIES. US~D IN CONJUN­
CTION WITH COMMANDS "CM" AND "P". 

iENTR!ES ALL ----0------------------------------------------------
PRINT TERMINAL MONITOR TABLE FOR NUMBER or 
ENTRIES SP~CIFIED (0-32), NO PARAMETER 
RESULT IN ALL ENTRIES PRINTED. ENTRIES WILL 
NOT EXIST OR BE PRINTED U~!LESS THE MONITORING 
CODE WAS PREVIOUSLY SET. USED IN CONJUNCTION 
WITH COMMANDS ~cM~ AND ttM". 
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I/O TADLE RELATED FUNCTIONS: 
============================== 

OP 

DD 

DQ 

DSIO 

MD 

MQ 

PARAMETER DEFAULT EXAMPLE 

OFFSET,COUNT ALL DD -------------------------·------.. --·--·--------.,-·-----·-
DISPLAY THE DEVICE INFORMATION TABLE CDIT> FOR 
THE LDEV. CAN DISPLAY DIT FROM A GIVEN OFFSET 
FOR A LENGTH OF COUNT OR DISPLAY ~NTIRE DIT 
WITH NO PARAMETER SPECIFIED. LDEV IS SET BY 
COMMAND "L LDEV+", 

NO.OF IOQS ALL DQ 

------------~---------------------------------------DISPLAY THE I/O QUEUE ELEMENT <IOQ> UP TO THE 
NUMBER OF .. IQ.Q ENTRIES ENTERED. NO PARAMC::TER 
DISPLAY ALL IOQ ENTRIES CURRENTLY PENDING. 

OFFSET,COUNT ALL DSIO 
-·--------..... -----------------------------------·------·-

DISPLAY THE SIO OR CHANNEL PROGRAM FOR THE 
LDEV STARTING AT A GitJEN OFFSET FOR A LEN'.:;TH 
OF COUNT. NO PARAMETERS DISPLAY iHE ENTIRE SIQ 
OR CHANNEL PROGRAM. 

OF'FSET,COUNT ERROR MD3,.i 

MODIFY THE DIT TABLE STARTING AT A GIVEN 
OFFSET FOR A LENGTH OF COUNT. THE DIT IS THE 
ONE ASSOCIATED WITH LDCV> SET DY THE COMMAND 
11 L LDEVt:". 

OFFSET,ERROR ERROR MQO ,3 -----------------------------... ----------------·---.---
MODIFY THE FIRST IOQ ENTRY STARTING AT A GIVEN 
OFFSET FOR A LENGTH OF COUNT. THE IOQ ENTRY 
IS THE ONE ASSOCIATED WITH LDEV, SET DY THE 
COMMAND ML LDEVt". 

UTILITY FUNCTIONS: 
=========·========== 

OP 

DE 

H 

PARAMETER DEFAULT EXAMPLE 

DE 
---------------------------------·--------~---------

ENTER INTO THE MPE FACILITY DEDUG. 

H 

---~---------------~-------------------------------
l:NTER INTO MPE LOW LEVEL .SYSTEM DEI!UGGER 
CALLED HELP. 
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MISCELLANEOUS FUNCTIONS: 
========================== 

OP 

AN 

LD 

DRT 

DEC 

OCT 

x 

EX 

<C> 

PARAMETER DEFAULT EXAMPLE 

AN"HELLO' 

DISPLAY THE ASCII STRING INPUT ON THE LI~T 
DEVICE. 

0 'i ,2+ $STDLIST LD6 

~EDIRECT THE LIST DEVICE TO THE SSTDLIST, 
A FORMAL DESIGNATOR LIST, OR ANY LIST DEVICE 
LDEVt. 

DRTt ERROR DP. Ti6 

ENTRY OF DRTt TO OVERRIDE DRT~~ PICKED UP BY 
COMMAND "L LDEVt" WHICH GOT ITS DRT~ THRU 
THE ILT TABLE. USED IN CONJUNCTION WITH THE 
I/O INSTRUCTION FUNCTIONS, ALLOW ACCESS TO 
DEVICE WITH INACCESSIBLE DRTt CIE. CAN DO A 
CIC TO A TERMINAL'S TCI BOARD>. 

PAR Ali ERROR DEC~iOO 

-----------------------------.---.---·--·---------- .. ·---
CONVERT THE INPUT PARAMETER TO BE REPRESENTED 
AS A DECIMAL VALUE. 

PAR AM ERROR OCT200 

CONVERT THE INPUT PARAMETER TO BE REPRESENTED 
AS AN OCTAL VALUE. 

LIST EXPLANATIONS OF ALL THE COMMANDS. 

EX 

TERMINATE PROGRAM AND EXIT. 

<MPE COMMANDS> 

MPE COMMANDS ENTERED ARE PASSED TO THE COMMAND 
INTRINSIC FOR EXECUTION. 
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*** IOCDPNO *** 
PROGRAM INTERNAL INFO 

===·=·====··====•==·======= 
SYNTAX OF PARAMETERS -

EXPRESSION : s= TERM ! TERH + TERH ! TERM - TER-M ! - TERM 
TERM ::•FACTOR ! FACTOR* FACTOR I FACTOR I FACTOR 
FACTOR : : • CONSTANT ! ( EXPRESSION > 
CONSTANT ::•DEC NUMB ! ~%"OCT NUMB ! ·"CHAR" ! "CHARCHAR" 

PARAMETERS ARE DELIMITED BY A COMMA OR CARRIAGE RETURN 
SIGN IS ALLOWED BEFORE DECIMAL. VALUES.> I.E. t -89 l ... 
BUT NOT BEFORE OCTAL VALUES, I.E. t %177657 J. 

SPACES ARE OPTIONAL AND IGNORED << COMMENTS >> ARE ALLOWED. 

STORED PROGRAM FORMAT -

WORD+ 0 
WORD+ 1 
WORDS 2 

STATEMENT NUMBER IN BINARY 
STATEMENT LENGTH IN BYTES 
THRU N STATEMENT IN ASCII 

. . . 

NEXT STATEMENT IS FOUND BY ADDING STATEMENT <LENGTH+S>/2 
TO CURRENT STATEMENT POINTER. 
STATEMENTS ARE STORED IN ORDER OF STATEMENT NUM:E1ER ~· EACH 
STATEMENT OCCUPING A BLOCK AS DESCR!SED ABOVE. 
LAST STATEMENT IS DENOTED BY HAVING A STATEMENT NUMEtER OF 
10000 AND A STATEMENT LENGTH OF ZERO. 

COMMAND RECOGNITION LIST -

COMMANDS ARE 1 OR MORE LETTERS WITH OPTIONAL SPACE, 
PARAMETERS ARE NUMBERS OR STRINGS. IN·QUOTE:S, 
PROGRAM STATEMENTS ARE PRECEDED BY A STATEMENT NUMBER. 

A ASCII BUF FILL 
B OCTALBUF FILL 
CH CHECK RESULTS 
CL CLR PROG AREA 
D DISPLAY PARAMS 
DB SHOW DUF OCTAL 
DEC DECIMAL CONVERT 
DRT SET DRTt 
DQ DISPLAY IOQS 
DSI DISPLAY SIO PROG 
EX TERMINATE 
FL SET FLAGS 
H CALI- HELP 
L SCT LDEV 
LI LIST PROGRAM 
MB MODIFY BUFFER 
MQ MODIFY IOQ 
0 OCTAL CONVERT 
PA SET Pi 
Q SET QMISC 
RIO DO RIO INSTR 
T PRINT T"IME 
V ADD REC• IN BUF 
X CXP!..AIH CMDS 

AN DO ANOTE 
C SET COUNT PARAM 
CIO DO CIO INSTR 
CM CLR MNTR TABLE 
DA SHOW BUF ASCII 
DE CAL.L DEEIUG 
DD DISPLAY DIT 
DO READ CMND FILE 
DS ·DISPLAY STATUS 
E CALL ATTACHIO 
F SET FUNCTION 
Go· GOTO SiATEMEMTt 
I INCREMENT FILL 
LD SET LIST DEV 
H MONITOR TERM 
MD MODIFY DIT 
N NULL INPT DO E 
P PRT MNTR TABLE 
PB SET. P2 
R RUN STORED PROG 
SH PRINT DO ~ PROG 
TIO DO TIO INSTR 
WIO DO wro INSTR 
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*** IOCDPNO *** 
HO\;J TO use: IT 

=================== 

* * * C * A * R * E * F * U * L * L * Y 

SoM~ understanding of' "ATTACHIO" is requlr~d, in order to use this 
UTILITY lntellgentlp. Basically all lt does for you, ls allow you 
c:m interllc:t ive Mea.ns of' entering parciMeters and c:alllng 'th.ls SYSTEM 
INTERNAL PROCEDURE. In so doing, ~ou are by~assing the HPE FILESYS 
and all the norM~l checks for a.dvlsabilit? and appropriateness o+' 
your requests: It does give the knowleqable user a very powerfull 
tool in diagnosing I/O related probleMs. With very little effort 
you can access inf~rMlltion which is otherwise apparent only to th~ 
opera~ing systeM. You can pick a single card, look at hardware 
device sta~ua, read and check Labels on LAD~L~D TAPES> check the 
forMattinq ln SECTOR PREAMBLE areas on dlsk, check STORE TAPES for 
proper forMatting, etc. In short, you can get at anyhing that the 
systeM can get at. 

EXAMPLE 
•===========:=== 

READING A TAPE LABEL 

11:12/tS1S/20/LOGON FORr MANAGER.SYS,PUB ON LDEV •20 
:RUN IOCDPNO 
11:13/14/VOL MYTAPECANSI> MOUNTED ON LDEV• 7 

TEST 10 CB.01.0l> 
C?L 7 
C?F' 0 
C?C 100 
C?FL i 
C?E 
C?DA 
VOLiMYTAPE 

1 
C?E 
C?DA 
HDR iE:DT 
PE: 3000 
C?E 
C?DA 
HDR2r- ao ao 

C?E 

TYPE X FOR COMMAND LIST 
<< SELECT LDEV 7 >> 
<< FUNCTION== READ >> 
<< REQUEST 100 WDG >> 

<< SET WAIT - MOOE FLAG >> 
~C POST REQ AND WAIT >> 

<< DUMP DATA READ IN ASCII >> 

<< GET NCXT RECORD >> 

MYTAPEOOOiOOOi 80010 80321 OHP M 

<< AND NEXT >> 

LDEV • 7, FUNC • O, XLOG == O, STATUS • 12 
C? 

< EOF' > 

C? 
C?F S 
C?E 
C?EX 

CC REWIND & OONT UNLOAD }} 

« EXIT » 

E-i 

( thls ls ~he I/O REQ. STATUS > 
( not to. b~ confused wlth any > 
C hardware device status word > 



*** IOCDPNO *** 
EXAMPLE OF USING PREPARED PROGRAM 

======================================= 

:RUN IOCDPNO.PUB.SYS 

TEST IO <D.01.01) TYPE X FOR COMMAND LIST 
C?DO LPRIPPLE.IOCDPNO.ZIEGLER 
C?LI 
iO ANOTE " 

A NOTE 
** LPRIPPLE **" 

20 
30 
40 
so 
60 
70 
ao 
90 
100 
iiO 
120 
130 
140 
iSO 
160 
170 
180 
190 
200 
C?I< 

ANOTE "TYPE 'R NN' TO LOOP NN TIMES" 
L 6 
FL i 
PA 0 
PS 0 
ANOTE "MOVE PRINTER TO TOP OF FORH 11 

F 2 « FIL.E OPEN » 
E 
ANOTE " SET NO SPACE OVER PAGE" 
PB 2 
ANOTE 11 RIPPLE PRINT -2 PAGES-" 
c 66 
A 
F' i 
t:: 132 
PB O 
r- 3 
E 

« DEFAULT = RIPPLE 

« FILE CLOSE » 

** LPRIPPLE ** 
TYPE 'R NN' TO LOOP NN TIMES 
MOVE PRINTER TO TOP OF FORM 

SET NO SPACE OVER PAGC 
RIPPLE PRINT -2 PAGES­

C?i70 E 20 
C?iiO 
C?i20 

» 

C?i30 ANOTE n RIPPLE PRINT 20 LINES" 
C?R 

** LPRIPPLE ** 
TYPE 'R NN' TO LOOP NN TIHES 
MOVE PRINTER TO TOP OF FORM 

RIPPLE PRINT 20 LINES 
C?EX 

END OF PROGRAM 

e:-z 

( canned routine ) 
C prlnts 2 p~ges > 
C o4 132 byte/ln > 
< rlpple-p~ttern ) 
< with no auto- ) 
< sklp o~er perf > 

( run prog as is > 

C change prograM ) 
C to suit needs > 

( run as Modified) 



*** IOCDPNO *** 
USING EDITOR TO PREPARE A PROGRAM 

:;;====================================== 

It ls a falrly slMple thlnq to prepare a set of your own "DO" fil~s 
froM which you can quicklJ design your own specific device tests or 
excerclsers. Use lots of "<< COMENTS >>" to jog your neMory, when 
you need to use the saMe routine at a Much later date. 

:EDITOR 
HP3~20iA.7.07 EDIT/3000 THU, JUN 12, 1990, 8:39 PM 
<C> HEWLETT-PACKARD CO. 1979 
/A 

i . iO 
2 20 
3 30 
4 40 
s so 
6 60 
7 70 
8 ao 
9 90 

10 II 

I 
/K OUT HARD 1 UNN 
/E 

A NOTE "OUTHARD" 
. • 

L 6 « USES A HARD PRE-EMPTIVE 
PA « REQUEST TO TRY TO BREAK 
PI:! « LOOSE A HUNG-UP PRINTER 
FL ,,;402 
F i « IF LP TAKES OFF RUNNING 
c i (( AFTER THIS) nu: CAUSE OF 
A .. .. « THE HANG WAS A MISSING 
E « INTERUPT 

END Or:' SUBSYSTEM 
:RUN IOCDPNO.PUE.SYS 

TEST 
C?DO 
C?L! 
10 

IO <B.Oi.OU TYPE X FOR COMMAND LIST 

20 
30 
40 
so 
60 
70. 
90 
90 

OUTHARD 

ANO TE 
L 6 
PA 
r:a 
t'='L :Z402 
r- i 
c i 
A •• " 
E 

C?R 
OUTHARD 
C?EX 

··ouTHARD" 
<< USES A HARD PRE-EMPTIVE 
<< REQUEST TO TRY TQ BREAK 
<< LOOSE A HUNG-UP PRINTER 

» 
» 
» 

« 
« 
q 
« 

IF LP TAKE~ OFF RUNNING >> 
AFTER THIS, THE CAUSE OF >> 
THE HANG WAS A MISSING >> 

INTERUPT >> 

END OF PROGRAM 

E-3 
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*** IOCDPNO *** 
DEVELOPING, KEEPING AND DOCUMENTING "DO" PROGRAMS 

~-=···====······==·······====···===···=··============== 

PrograM '.i.les do not have to be self contained,. whcitever paraMeters 
y~u have set froM keyboard reMa.i.n unchanged unless the prograM resets 
thel't to n11w vcilues. You c11n develop "DO" routines .i.nteract.i.vely to 
do repetive tasks, and retain specific control on k111board. Y~u can 
use a :FILE equ11te +"or .. LIST" along w.i.th the "LD 1" c:oNnand to s11ve 
progrr.1Ms dtt ve loped <ind checked ON·-LINE. 

tFILE LIST•DOFILE,NEW;DEV•DISC>REC•-72,16,.F,.ASCII>SAVE 

1RUN IOCDPNO.PUB.SYS 

TEST IQ. <B.01.01> TYPE X FOR COMMAND LIST 
C?L 3 
C?F 0 
C?PD <2*S+2>*49 < < CYl.-2 * S HEADS/CYl. + HEADS 0 & 1 » 
C?PA << * 48 SECS/HED • CYL-2,HED-2,SEC-O >> 
C? 
C?10 AN.OTE "UNITt c LDE'J+ 2 BYTES" 
C?20 DD 3 
1""?30 E 
C?40 ANOTE "LOGICAL DISK Al>DRESS" 
C?SO DD 10,2 << VOLUME RELATIVE SECTOR ADD %PA %PB >> 
C?oO ANOTE· "PHYSICAL. DISK ADDRESS" 
C?70 DD 12,2 « XXXXXXXXCCCCCCCC HHHHHHHHSSSSSSSS >> 
C?SO ANOTE "LAST DISK STATUS RETN" 
C?90 DD 18,2 << DEVICE STATUS WORD i i AND WORD t 2 >> 
C?100 ANOTE •DISK INTERFACE STATUS" 
C?i10 Dl) 6,2 · « TIO OR SIO CTRL.R STAT ~ ERROR STAT > > 
C?L.I 
10 AHOTE "UNIT+ ~· L.DEV• 2 BYTES" 
ao DD 3 
30 I! 
40 ANOTE "LOGICAL. DISK ADDRESS" 
SO DD 10,2 << VOLUME RELATIVE SIZCTOR ADD 4PA %PB >> 
60 ANOTE "PHYSICAL DISK ADDRESS" 
10 DD 12,2 << XXXXXXXXCCCCCCCC HHHHHHHHSSSSSSSS >> 
90 ANOTE "LAST DISK STATUS RETN'~ 
90 DD iS,2 << DEVICE STATUS WORD t 1 AND WORD + 2 >> 
100 ANOTE "DISK INTERFACE STATUS" 
110 DD 6,2 << TIO OR SIO CTRLR STAT ~ ERROR STAT >> 
C?R . 
UNIT• Q LDEV• 2 BYTES 
041421: 001003 
LOGICAL DISK ADDRESS 
041430: 000000 001100 
PHYSICAL DISK ADDRESS 
041432L oooooa 001000 
LAST DISK STATUS RETr+ 
041440: 000-001 001040 
DISK INTERFACE STATUS 
041424: 100002 000000 
C? 
C?LD 1 « LIST TO "LIST" DESIGNATOR » 
C?LI 
C?LD « CLOSE Fil.E ta RETURN TO SSTDLIST » 
C? 
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*** IDCDPNO *** 
DEVELOPING, KEEPING AND DOCUMENTING "DO" PROGRAMS 

==================~==================================== 

Now we CQn check that the file was created, :RENAME it, and us~ 
lt on Q dlfferen1 LDEV. Thls is a 7925 DISC so I enter the LDEV, 
PA, PB, ~ FUNCT accoralngly. 

C? 
C? 
:LISTf" DOFILE,2 
ACCOUNT= ZIEGLER GROUP= IOCDPNO 

FILENAME CODE ------------LOGICAL RECORD----------- ----S?AC~---
SIZE TYP EDF LIMIT R/~ SECTORS +X H 

DOFILE 72D FA 

:RENAME DO~ILE,DDISKST 
:RESUME 
READ PEND ... NG 

C'?CL 
C?LI 
NO PROGRAM 
C?L 2 
C?F 0 
C?C 4096 

11 

C?PB <4*9+3)*~4+7 « CYL-4, HD-3, SEC·-7 » 
C?PA 
C?DO DDISKST 
C?R 
UNIT+ ~ LDEV* 2· BYTES 
041360: 000402 
LOGICAL DISK ADDRESS 
0.41367: 000000 00470(. 
rHYSICAL DISX ADDRESS 
041371.: 000004 001407 
LAST DISK STATUS RETN 
0 41377 : 0 0 0 0 0 0 0 0 3 0 4 0 
DISK INTERFACE STATUS 
041363: 100001 000000 
C? 

i0~3 i6 45 i 

< only ne~ded i1- ) 
C file equr.1.t~ is ) 
< to be re-used. ) 

< set LDEV> FUNCT > 
< COUNT ~ ADDRESS ) 
< relative se~tor ) 

C use "DO" prograM) 
<.to get pertinent) 
( info frOM DIT ) 

C?LD 6 << LIST TO LINE PRINTER TO DOCUMENT >> 
· C?LI 

C?EX 

END OF PROGRAM 
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*** IOCDPNO *~* 

OTHER TRICKS AND TWIDDLES 
···==·········=··==•=======-··=· 

You can usually clear up 4 HUNG-PORT condltlon, even l~ there is 
no SE:SSION o'n the PORT and an :AEIORTIO won't clear it. Say for 
exaMple that LDEV 24 is r~ported to ba HUNG and I would like to 
avoid a COOLSTART righ~ now. 

:SHOWJOB 

JOBNUM STATE IPRI JIN JLIST INTRODUCED JOB NAME 

+S18o EXEC 
tS200 EXEC 
tS174. EXEC· 

20 ;?O 
24 24 
23 ;?3 

FRI 11:10A· OPERATOR.SYS 
THU 4:S6P FIELD.SUPPORT 
FRI 9:a1A JOSEPH.ZIEGLER 

3 .TOE:S: 
0 INTRO 
0 WAITi INCt O DEFERRED 
3 EXEC; ~NCL 3 SESSIONS 
0 SUSP 

JOBFENCE= 1~ JLIMIT= 4; SLIMIT= 16 

:SHOWDEV 24 
LDEV AVAIL OWNERSHIP lJOLID ASSOCIATION 

24 A UNAVAIL tS200: 2 FILES 
:RUN IOCDPNO.PUn.SYS 

TEST IO CB.01.0i> TYPE X .FOR COMMAND LIST 
C?L 2S 
C?DD 0, 1o < < 
042170: 100400 
042ZOO: 000000 
C?l .. ~4 
C?DD O,iC? « 
042124: 140402 
042134: 002400 
C? 

LOOK AT FIRST PART OF DIT FOR FREE PORT >> 
ooo•oo 000000 o-0a431 177144 040654 000000 
014000 005602 000000 001000 000000 000000 

COMPARE WITH DIT FOR HUNG PORT >> 
000000 034443 002030 1?7144 040654 
010222 004662 000415 000000 001000 

000000 
000000 

00122 
00000 

0 0':)22 
00000 

C?FL %420 
C?F 4 
C?E 

<< POST Q AS HARD PRE-EMPT, SPECIAL HANDLING, NO-WAI~ >> 
<< DO A DEVICE CLOSE >> 

C?DD 0_,16 << 
042124: 100600 
042134: 002000 
C? 
:SHOWDEV 24 
l.DEV AVAil. 

24 A AVAIL 
:RE:SUME 
READ PENDING 

NOW ·cHECK YIRST PART OF D!T AGAIN >> 
ooouoo 000000 00~030 1?7144 040654 
014000 004702 000000 QQOOOO 000040 

000000 
000000 

OlJNERSHIP VOL ID ASSOCIATION 

C?DD O 1 16 « CHECK DIT AGAIN AFTER SPEED-SENSE » 

oos2a 
00000 

042124: 140402 000000 033273 002030 177144 040654 000000 OOS22 
042134: 00~400 010202 004702 000364 000000 002000 000000 00000 
C?EX 

END OF PROGRAM 
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*** IOCDPNO *** 
OTHER TRICKS AND T~IDDLES 

=============================== 
Uslnq the DIRECT I/O co~ttands ln IOCDPNO, l.e. TIO, CIO, WIO, & RIO, 
the user can circu~vent not only the FILESYS but also the I/O MONITOR 
and DRIVERS and 90 dlrectly to the DEVICE CONTROLLER. Thls, of cours 
greatly increases the danger of disrupting norMal systeM activlt~, bu 
for the knoledgable user, it increases the power of thls prograMatlc 
trouble-shooting tool proportionally. 

Note: Curent ~ersion only includes DIRECT I/O INSTRUCTIONS for the 
SER II/III & SER III-LC. They are ln~alid on MOD 30/33. 

Note: All DIO acti~ity takes place in thls CODE and DRT *s and DATA/ 
COMMANDS are transfered to/froM this PROGRAMS STACK. Unless 
otherwlse specified the DRT used ls that associat~d wlth LDEV~ 

Ref: Machine Instruction Set Manual for details of OIO 
Ref: 3000 SER II/III CE HANDBOOK, PERIPHERALS SECT. for 

forMa1 of COMMAND & STATUS WORDS. 
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*** IOCDPNO *** 
OTHER TRICKS AND TWIDDLES 

·····-·····-=-···=·=·······=-···· Usl.ng the. 11 DRT 11 COMMll.nd, you c:o.n estr.ibll.sh o. DRT NUHDER to be used ln 
the executlon of the DIRECT I/O COMMANDS lndependent of Clny LDEVt set 
up by the 11L" c:oM~and. ** 
This Makes lt posslble to do DIRECT I/O to de~ice controllers whlc:h 
do n·ot show up l.n the I/O CONFIGURATION o.nd whlch have. no LOGICAL DEV 
ICE NUMBER associated with theM. 

TypJ.c:r.il o.r thes1t "UNLISTED• de11.i.c:e controllers r.ire: 

FAULT LOGGING INTERFACE 
SYSTEM CLOCK 
TERMINAL CONTROL INTERFACE 

SER II a. III SER III-LC _____ ....._ _ _...,...~--~ -----~-------

Fl.I 
SYS CLK/CONS * 
TCI. 
TCI 

CLJ</FLI 
CLK/FLI 
TCI 
TCI 

DRTt2 
DRT+3 
DRT:l=S ** 
DRT*9 ** 

Notes: * On the 2s & eClrly Js there was a controller tor r.i hardwlred 
terMlnar C i.e. CONSOLE > along wlth CLOCK function on the 
SYSCLK/ CONSOLE PCA. This was unused by the OP/SYS on 
MPE-B but could be ll.cc:ess11d as the •ffELP-TERHINAL 11 by Means 
of a. speclcl sitct.lon of' code lef·t .Ln Cl.OCKIO sof'two.re f'or­
LOW LEVEL SYSTEM DEBUGGING. 

** Possibly 1 Ol"' 2 TCI PCAs associated wlth Clny TDI CARD f'or 
use of MODEM SUBTYPES 1.>2 or 3. These ttust b.a ll.ssl9ned to 
the ncx't DRT +s lMMed.i.ately following the C1Ssoc:.i.ated TDI. PC 

EXAMPL.S:: 

Line printer •HUNG .. .in the ttl.ddle of output. STOPSPOOL has no 
ef"+'ec:t. ABORTIO X.> no e+'fec:'t. No •LDEV +X NOT READY" Message. 
Printer toggled OFF ~ ON-LINE:, stlll nc Mli!:S54ge. 

l-lappened before and t1ser had to do a ~IARMSTART to cle11r lt. Settln 
TAPE DRIVE to ON-LINE no a.ttertpt to rend L.ABa.. or issue "VOLUME XXX 
MOUNTED• Messo.ge., 

Disc 11c:c:ess ls ok, so the INT POLL ls good dawn to DISC INTRFC. 
RJELINE .ls work.i.n9, so the HUX CHAN is 11t le11st ll.llve. 

To flnd out lf' on1t of the TCI c11rds .is .i.nt&l"ft.i.ttantly fr.i.i.l.i.ng to re 
spond to the Cl.EAR INTERUPT s.ignr.il generr.it11d by IXIT instr11ctlon an 
cs 4 resul~, has blocked the INTERUPT POLL far all controllers b•lo 
.i.t1-.we want to l.ssue o. MASTER-CLEAR to each TCI ln t11rn. 

:RUN IOCDPNO.PUB.SYS 

TEST IO <S.01.01) TYPE X FOR COMMAND LIST 
C?DRT 8 < < SET DRT+ OF FIRST TERM .CONTRL. INTFC "TCI" > > 
WARNING: DRTt CHAMGED ONLY--OVERRIDES LDEV 
C?CIO %100000 « ISSUE DIRECT COMMAND I/O - MASTER CLEAR > > 
C7DRT 9 < < SET DRTt OF SECOND TERM.CONTRL. INTFC 11 TCI 11 > > 
WARNING: DRT+ Cl-IANGS:D ONLY--OVERRIDES I.DEV 
C?CIC %100000 
C?L 24 
WARNING: L.DEV OVERRIDES DRT+ 
C?EX 
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*** IOCDPNO *** 
OTHER TRICKS AND TWIDDLES 

··=··======·============-·======== 
Here 11re sor1\! e:caMples of ea.nned "DO" pro9rl'lNS wh.i.c:h I US!! to look 
,or proble~s on SYSDUMP or STORE tapes. I know ThllT there are 
severl'll tape analyzer proqraMs a.round> but the1 opera.t~ under th~ 
optoM.i.st.i.c: presuMption that the FORMAT of the tnpe .i.~ correct, 

To really get a. handle on whllt ls wronq, a.nd to be able to offer 
a.n lnT'orM~d guess a.s to how it got th<lt way 1 I pr111fer the Mor~ 
dir\!ct .forM of anr.r.lys.i.s and the lldded fle:db.i.l.i.ty offered by tli.i..s 
a.pproa.ch. 

TPDIRC Skips over 2 FILEMARKS which should be the OP-SYS 
on a SYSDUHP or NULL-FILES on a STORE TAPE, th~n 
rettds and duMps the next 2 FILES which should be 
th~ STORE/RESTORE HEADER ~nd th~ TAPE DIR~CTORY. 

iQ 
20 
30 
40 
so 
60 
70 
90 
90 
iOO 
110 
1:;?0 
130 
140 
150 
160 
170 
180 
190 
200 
210 
2~0 
230 
240 
250 
260 
270 
200 
290 
:300 
310 
3120 
3:30 
340 
3$0 
3~0 
370 
390 
390 
400 
410 
420 
430 
440 

A 
A 

<< PRINTS DIRECTORY FOR SYSDUMP/STORE >> 

ANO TE 
FL 1 
PA 
PB 
L 6 
F 2 
e: 
LD 6 
L 7 
c 1024 
F S 
e: 

<< TAPE REEL • i >> 
-TPDIRC ( HIT CONT-Y TO STOP >~ 

<< FOPEN TOP OF FORM » 

« REWIND ON-LINE >.> 

A 
F 

<< ***~*DELETE 160 & 170 FOR REELt2 AND UP ***** >> 
7 

E 2 
B 

<< SKIP TWO FIL~S >> 
<< CLEAR BUF~ER >> 

F" 0 
E 

<< GET STORE/RESTORE LABEL >> 

DA 0,17 
DD 
LD 
DA 0,.17 
El 
ANO TE 
ANO TE 
LD. 6 
F 7 
e: 
F O 
c 4096 
B 
e: 
DA 
GO 320 
F a· 
LD 6 
c 1024 
B 
F 0 
E 
DA 
GO 400 

II II 

.. 

<< PRINT ASCII >> 
<< PRINT BINARY >> 

« DISP HEADER » 

HIT CONTROL-Y AF'TER NEXT >STATUS= 012 1 " 
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*** IOCDPNO *** 
TPSCAN 

·····==····· 

TPSCAN Skips over· 4 F'ILEMARKS and prints the FIRST 32 
BYTES of the FIRST RECORD in e·a.ch f'll!!, this should 
be the FILE NAHE for each f' ile or the STORE/RESTORE 
TRAILER. 

. 
10 A « SCAN FOR FILE LABELS ~ END OF REEL >> 
20 A « MARK ON STORE OR SYSDUMP REEL t i » 
30 B 
40 A NOTE "TPSCAN ( HIT CONTROL-Y TO STOP ) II 

611 PA 
70 PEI 
so F'L i 
90 L 6 < ( LDEV=6 LP >> 
100 F 2 « FORCE TOP OF FORM ON PRINTER » 
110 E. 
120 LD 6 << SET OUTPUT TO PRINTER >> 
130 L 7 << LDEV•'7 TAPC:: >> 
140 F s (( REWIND ON-LINE » 
1$0 E 
160 F ,, C< SKIP 4 FILE HARKS >> 
170 E 4' « ***** DELETE STEP 111> FOR n£!1.. t 2 AND UP *****>> 
180 1.D 
190 ANO TE .. II 

200 ANO TE " HIT CONTROL-Y AF'TER NEXT STOR E/R ESTOR E II 
210 c 20 « FIRST ~ART OF RECORD ONLY » 
220 El 
230 F 0 (( READ 20 WORDS )) 

240 E 
2SO l.D 6 
260 DA 0,16 « PRINT >> 
270· l.D 
290 DA 0,16 « DISPL >> 
290 F 1 « SPACE TO NEXT FILE » 
300 E 
310 GO 220 << LOOP » 
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TPSCANBI< 

iO A « 
~o A << 
'3 () !I 
40 A NOTE 
so PA 
60 PB 

'a FL. i 
80 L. 60 
90 F ':I 0 

"" 
100 e: 
110 LD 6 
i:;?O L 7 
130 c 100 
140 F 8 
iSO e: 
160 F 7 
170 E 
i80 B 
190 c iOO 
200 F 0 
210 E 
220 DA IJ ' i6 
230 DEi 0,40 
240 LD 
2SO DA O,i6 
260 DB 0>40 
270 F 8 
f.20 0 E 2 
290 GO 160 

*** IOCDPNO *** 
T?SCAN!~K 

=============== 

Scans backward printing the FIRST 32 BYTES of the 
FIRST RECORD of e~ch FIL£, 

SCANS BACK~ARD LOOKING FOR FIRST » 
VALID STORE/RESTORE L.ABEL ON TAl'E ) > 

"TPSCANBK < HIT CONTROL-Y TO STOP ) 11 

« FOPEN TO LP DO TOP OF FORM » 
« SET OUTPUT TO LINE PRINTER » 

« SELECT TAPE. » 
« BACKSPACE F!LEMARI< > > 

« SPACE FWD Q\JER MARK » 
« ZERO OUT E!UF'FER >> 

« READ FIRST RECORD » 

« PRINT ON PRINTER » 

« DIS? ON TEnM » 

« EIACKSPACE ANOTHER » 
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*** IOCDPNO *** 
MONITORING TERMINAL AND MODEM ACTIVITY 

···················=·=··············-······· 
Usl.ng the three cot'ttitt.lnds •cH",•H", ~ "P" it is possible to Monitor 
the cctivlty on an? TERMINAL on the sy~teM. These are handy to 
check for act.iYity on the ModeM control and st~tus llnes to TCI. 

MONITOR CODE is thlit L.OW ORDER 6 BITS of' WORD t33 or %41 of TERM DIT 
R1:i-f: HPE TABLES HAN1 pp-13-33 for DMONTR Me tin .ings. 

IOCDPNO FORM .is <· M % x y ) 

x • i - Honltor I>S£T1,DSET2, tz I>SETCONTROL 
2 Monitor TIP 
4 - Monitor TERM 

y • 0 Null or none 
1 Call ~HELP" 
2 M~ni~or Activity 
3 - For"' DEL. TA-TIME HISTOGRAM 
1 Monitor CALL.S/COUNTS/INITS 

EXAMPL~: 

: RUN IOCDPNO .. PUB. SYS 

TEST IO <B.Oi.01> · TYPE X FOR COMMAND LIST 
C?L.24 
C?PD 
044124: 140402 000000 041564 002030 177144 0426$4 
044134: 002400 010121 004662 00041S 000000 001000 
044144: ooaooo 000000 117717 000000 0322SO 177777 
044154: GOOOOO . 00000{) 000000 000000 000000 . 0.00047 
044164: 000000 040023 000000 000000 
C?CM 
C?M %22 
C?P 

MODEM T· I.. R El p D 
TIME ID DS UNIT Pi P2 MNTR ASSFC H P p R R F 

9999'] TPR RD 4 140402 021523 u 1 
8024 TPR RD 4 140002 023415 u 1· 
1 TPW RD 4 140002 000012 u 1 
30$ TPW WRT 4 141401 00001$ u 1 
5 TPW WRT 4 141401 00001.2 u 1 
126 TPW WRT 4 141401 000015 u 1 
4 TPW WRT 4 141401 000012 u 1 
14 TPW WRT 4 141401 00000$ u 1 
11 TPR WRT 4, 140421 021406 u 1 
1S2 TPW WRT 4 141401 00001$ u 1 
s TPW WRT 4 141401 000012 u i 
166 TPW WRT 4 141401 00001$ u i 
4 TPW WRT 4 141401 000012 u 1 
27 TPW WRT 4 141401 ooooos u 1 
11 TPR WRT 4 140421 021406 u .1 B 
119 TPW WRT 4 141401 OOOtlOS U 1 
10 • TPR WRT 4 140421 021406 u 1 B 
19 TPS WRT 4 002400 u i 
C? 

E-12 

000000 005224 
000000 000000 
000000 012000 
000000 000000 

Q 
F FNC Pi STAT RQ 

00 



*** IOCDPNO *** 
MONITORING TERMINAL AND MODEM ACTIVITY 

============================================ 
< CONT. ) 

C?L.24 
C?CM 
C?M Z12 
C'?P 

MODEM T L R a p D Q 
TIME ID DS UNIT Pi P2 MNTR A!<SFC M p p R R F F' FNC Pi STAT RQ 

99999 TMI NUL 4 UA i 0 003 04 
1 THI HUL 4 UA i H 31 001 00 
0 TMI NUL 4 UA i H H 31 001 00 
1 TMO NUL. 4 UA i c H H 31 001 00 .. 

UA i c H H 320 8 TMI NUL 4 i 00 
1 TMI NUL 4 UA 1 c H H 1 320 00 
i TMO lJRT 4 UA i c H H i OOi 00 
2 TMI WRT 4 UA 1 c H H 0 oos 0 0. 
0 TMI 1.JRT 4 UA 1 c H H 0 oos 00 
2520 nu NUL 4 UA 1 c H H 0 oos 04 
i TMO NUL 4 UA i c H H 0 001 04 
1 nu: NUt.. 4 UA i c H 0 003 00 
11 TMI NUL 4 UA 1 c H s i 000 00 
i TMI NUL 4 UA 1 c s s 1 000 00 
2 TMO li!RT 4 UA i c s s i 001 00 
i TMI WRT 4 UA 1 c s 0 003 00 
2 TMI WRT 4 UA 1 c s c 31 000 00 
So TMI NUL 4 UA 1 c s c 31 000 00 
i TMI NUL 4 UA i c c c 31 (j 0 0 00 
0 TMO NUL 4 UA i c c 31 001 00 
i TMI NUL 4 UA i c 0 003 00 
I) TMI NUL 4 UA i 0 003 00 
C?M i.23 
C?CM 
C?P 

MODEM T L R El p D Q 
TIME ID DS UNIT Pi P2 MNTR ABSF'C M p p R R F F FNC Pi STAT RQ 

0 TPR l.SRT 0 000000 000000 
s T?R ELF 0 000000 000000 
a TPR NUL a 000003 000000 . 
0 TPR NUL 0 000000 000000 
0 TPR NUL 0 000000 000001 
0 TPR NUL 0 000000 000000 
C?EX 

END OF" PROGRAM 
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50050 
50052 
50054 
50056 
50058 
50060 
50062 
50064 
50066 
50068 
50070 
50072 
50074 

.. 50076 

50078 
50080 
50082 

INITIAL OUTER BLOCK 

$CONTROL SEGMENT=BOOTSTRAP 
DISCBOOT: 

U\STLOAOMOOE:=X; ((FROM INF-OTABLE-.. SEE BOOTSTRAP)) 
LOAOFROMTAPE := FALSE; 

TAPELOAD: 
PUSH(OB,Z,Q,S); 
DBVALUE := TOS; 
DEL; 
ZVALUE := TOS; 
QVALUE :.= TOS; 
SVALUE := TOS; 
MAINSEG1; 

MAINSEG1B; 
MAINSEG2; 
MAINSEG3; 

MAINSEG4; 

END ( (PROGRAM II INITIAL II ) ) 
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MAINSEG 1 

*LOAbS BY MICROCODE 
*SETS UP TA.BLESJ MEMORY) AND DISC FOR INITIAL TO RUN 

SPEED SENSE - AUTOMATIC ON SERIES III 
HIT CARRIAGE RETURN ON SERIES 33 

*lF DISC: 
- ASKS WHICH OPTION (WARM/COOL) 

*IF TAPE: 
- ASKS WHICH OPTION (REUCOLD/UPD) 
- IF UPDATEJ READS DISC COLD LOAD INFO TABLE FOR 

ADDRESS OF CTAB~L APPROPRIATE RECORD OF OLD 
CONFDATAJ USES THIS FOR I/O CONFIGURATIONS) 

- IF COLD/RELOADJ USES CONFIGURATIONS FROM TAPE . 
.. • '-'-';re: 1t - •· ; .-._ 

- IF SERIAL DISCJ ASKS OPERATOR TO' NON-UNIT ZERO 
AND PUT SYSDISC BACK ON UNIT 0, 

*IF NOT WARMSTARTJ DOES r/o CONFIGURATION CHANGES 
*IF NOT RELOADJ USES DISC COLD LOAD. INFO TABLE TO FIND 

MPETABLES (DIRECTORY) VIR1UALMEM.ORYJ ETC.) 
- CHECK COLD LOAD ID FROM COLD LOAD INFO TABLE 

AGAINST THE VOLUME TABLE. IF BADJ "VOLUME TABLE 
DESTROYED) MUST RELOAD." 

- CHECK RELOAD FL.AG FROM COLD LOAD INFO TABLEJ IF 

ONJ "PREVIOUS RELOAD ABORTED MUST RELOAD I,; 

*IF RELOAD: 
- BUILDS NEW DISC COLD LOAD INFO TABLE AND. FREE 

SPACE TABLE. 
- LOADS FROM TAPE: VOLUME TABLEJ DIRECTORY) VIRTUAL 

MEMORYj RIN TABLE. 

X-4 
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MAINSEG l (CONT'D.) 

- IF OPTION NULLJ ONLY BUILDS MANAGER.SYSJ PUB 
- IF OPTION ACCOUNTS, DELETES FILE ENTRIES, 

*IF TAPE 
- SETS TAPE LOAD FLAG 

*UPDATES COLD LOAD I.NFO TABLE AND WRITES TO DISC 
*CHECKS VOLUME TABLE AGAINST ALL MOUNTED VOLUMES · • 

- IF VOLUME MISSINGJ "MOUNT CORRECT VOLUME OR RELOAD" 
*HANDLES DISC VOLUME CHANGES 
*CHECKS ALL SYSTEM DOMAIN VOLUMES FOR VALID LABELS, 
*scANS DEFECTIVE TRACKS TABLE(S) FOR SUSPECT TRACKS 
*AFTER DISC CHANGESJ NON-SYSTEM DOMAIN DISCS ARE ADDED 

TO THE VOLUME TABLE. 
VM CHANGES - BUT LDEV 1.. CAN ONLY BE CHANGED ON RELOAD I 

*rF RELOADJ CHANGESJ DIRECTORY,, RIN TABLE srzes 
*BUILD DISC BOOTSTRAP PROGRAM AND PUT ON DISC 
*MOVE INITIAL AND ITS STACK TO HIGH CORE. ----MA-1Al~E:'~1'13 *INITIALIZES SYSGLOB,, DRT,, DST,, CST,, CSTX, DIRECTORY 

DsEG,, DIRECTORY SPACE DsEG,, RIN TABLE. 
*PURGES FILES ON NEWLY REASSIGNED TRACKS. 
*IF RECOVER LOST DISC SPACE, RECREATES DISC FREE SPACE 

TABLES BY READING EACH FILE LABEL AND REMOVING FREE 
SPACE FOR EACH EXTENT 

*CLOSES FILES/MOUNTS THAT WERE LEFT OPEN. 
*IF RELOAD,, COPIES DIRECTORY DIRECTLY FROM TAPE 

(INCLUDING FILE ENTRIES) ZEROES OUT UNUSED PORTIONS 
OF DIRECTORY, 

*IF TAPEJ READS SYSTEM FILES 
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. MAINSEG2 

* UPDATE COLD LOAD ID IN SYSTEM PROGRAM FILES IF ~ 

LOAD r.ROt-1 TAPE -ELSE­

* CREATE LOADMAP FILE, 

*LOAD ALL SYSTEM DOMAIN USER FILES, - IF RELOAD· 

* INITIALIZE · 

- TBUFS 

- PCB 
- ICS 
- cs DRIVER TABLE 

- lOQ 
- DISC REQ TA~LE 
- ILT 

- DIT 
- DLT 
- SYSTEM BUFFERS 

- SWAP TABLE 

- CSTBLK. 

- SPECIAL REQ TAB. 

- MSG HARBOR TAB 

PRI MSG TABLE 
MEASINFO TABLE 

- VDSMTAB 
ARSBM TABLE 
ARLD TABLE 

- LPDT 
- TRL 
- JOB TA.Bl.ES 

- SIR TABLE 

MONITOR BUFFER 
END OF BANK 0 
DEPENDENT MPE 
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MAIN~ECT 3 

*IF LOAD FROM TAPE THEN WRITE LOADMAP TO Disc. 
*LOAD SL SEGMENTS. 

*LOAD SEGMENT 1 <ININ) 

- REQUIRES SPECIAL ATTENTION BY SYSDUMP. 

- OUTER BLOCK MODIFIED SINCE MICROCODE 

MUST BE ABLE TO MAP TO APPROPRIATE 

PROCEDURE 

Bui LD ICS. 

*CREATES ALL SYSTEM l/0 PROCESSES. 

*LOAD DRIVERS AND !NTERRUP HANDLERS. 

**IF SWITCH REGISTER. (8:8)< > RESTART DEVICE 

DRT THEN ENTER.HELP AT BEGINNING OF MAINSEG lBJ 
AND ASSEMBLE <HALT) AT END OF MAINSEG 4. 
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MAINSEG4 

* TABLE SETtJP SEGMENT 

- cs DATA SEGMENT 

- DISC FREE SPACE TABLE . 
- REPLY.INFORMATION TABLE 

- UCOP REQUEST Queue 
- p-.p COMMUNICATIONS TABLE 

- JOB PROCESS CROSS REFERENCE TABLE 

- SYSTEM JIT 

- SYSTEM JDT 

* IF WARMSTART RECOVER 

- JMAT 

* LOOK FOR JOBS THAT SPECIFIED RESTART 

- INPUT DEVICE DIRECTORY <IDD> 

• INFO ON INPUT SPOOL FILES 

- OUTPUT DEVICE DIRECTORY (ODD) 

* INFO ON OUTPUT SPOOL FILES 

- ELSE . 

* INITIALIZE JMAT, IDD, ODD 
* INITIALIZE FMAVTABLE 
* RECOVER/INITIALI.ZE WELCOME. MSG 

* INITIALIZE CI LOGON DST. 

TAPE LABEL TABLE 

* WRITE LDT, TO DISC 

:::c-e 
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MAINSEG4 (CONT'D,) 

* INITIAL.JZE ASSOCIATION TABLE 

MVTAB,, PVTAB, BREAKPOINT TAB 
• IF LOGGING INITIALIZE LOG BUFFERS AND PROCESS 

•· CREA TE MEMLGSTOP 
PV REC 
UCOP 
PFAIL 
DEV REC 
LOADER 
PR OGEN 

.· • WRITE LoADMAP ro. Disc 
DI RS PACE 

SEGMENT TABLE 

•seT UP AVAILABLE REGION LISTS 

* ASSEMBLE <DISP) j 
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PROGENITOR 

* AFTER t+~jJV,(,;>p) FROM I NI TI AL THEN 

INITIATE CONSOLE & SYSDISC 

- REQUEST DATE & TIME 

- I NIT I ALI ZE SYSTEM. CLOCK 

* AWAKE FOLLOWING PROCESSES 

- LOGGING 

- MEMLOGP 

- PVPROC 
- UCOP 
- SPOOLING 

* SEND WELCOM MESSAGE TO CONSOLE 

* WAIT 

- SET JUNKWAIT IN PCB #1 CPROGEN) 

- GET TPRI Cl50) 
- WAIT FOR Ac 

* OUTPUT TO CONSOLE QUEUED IF READ PENDING) 

I.E., AN"=" PROMPT UNANSWERED 

*** MPE IS NOW UP *** 
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( 

WHEN YOU SAY : SYSDUMP ••• 

* OP CAPABILITY REQUIRED OF THE USER. -

* COMMAND INTERPRETER ISSUES :FILE EQUATIONS 

FOR DUMP AND LIST DEVICES. 

*COMMAND INTERPRETER RUNS SYSDUMP_AS A PROGRAM 

*" SYSDUMP CONTAINS 6 SEGMENTS: 

0 MPECHECK 
l INIALIZE . 
2 SYSTEMCH 
3 lOCHANG 
4. DUMPTAPE 
5 SYSDUMP. 

·svsnuMP wAs Rase.GMENTeDFaR ri-fE A'.".'._M1r: 
• • • • • • ·.,. ' ,, > c~> .. ,· . 

•ENTRY POINT DEFAULTS IS USED BY:'.THE.LAB 

FOR THE MIT BUILD. - .. ·- . 

. .. 
' ' ~ ' , •. - ! 

'. ' ..... 

:C'-Jt 

. ' 
l 
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' 
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18022 
18024 
18026 
18028 
18030 

- 18032 
18034 
18036 
18038 
18040 
18042 
18044 
18046 
18048 
18050 
18052 
18054 
18056 
18058 
18060 
18062 
18064 
18066 
18068 
18070 
18072 
18074 
18076 
18078 
!~8~8 
18084 
18086 
18088 
18090 

SYSDUMP OUTER BLOCK 

tcoNTROL Sl'!GMEN'T=SYSDUMP 
DEFAULT := FALSE; ( ( SYSDUMP EtlTBY3PiQ]~T )) 

PDEFAULT ENTRY POINT )) 

((DISABLE ~RAPS~} ~T 
DEFAULTS: PUSH(STATUS); (( 

·ros. <2:1) : = 0; 
SET(STATUS); 
INITIALIZATION; 
IF YESANSWER(2) THEN 

\ ,_,, - • l 

BEGIN (( TRUE IF CHANGES REQUESTED )) 

INITIALIZE' CH; 

DO 
BEGIN 

TCLASS := 0; .. (( NO ENTRIES,JN,l:EMPCLASS )) 

TCLASS(l) := 4i ((TEMPCLASS LENi~i:f IN BYTES)) 

WHILE YESANSWER(3) DO ro'co'NFfGMdHi 
END 

UNTIL CHECKDEV; - ,, ,,, .. ,., .. 
IF 'YESANSWER(24) THEN SYSfEM-;oTA1fte 1 CH; 

I~ YESA.NSWER ( 61) THEN MI SC I CON~'t1~1 CH; 

IF YESANSWER (75) THEN I.OGG I NG 1.Cff• 1 • ' .•. ,,_ 
IF YESANSWER(35) THEN DISK 1 ALL.OC 1 .CH; . , I 

IF YESAN!SWER (38) THEN SCH EDU LI N1G-rCH; 
IF YESANSWER(39) THEN SEG 1 LIMiii.(t;1.U 

IF YESANSWER(57) THEN SYSTEM' RR,6~!' CH; 
IF YESANSWER(48) THEN SYSTEM 1 SL 1 CHi 
IF DEFAULT THEN BUILD 1 MPECHECK; 

ENDj 
IF GETDUMPDATE THEN 

BEGIN (( TRUE IF DUMP DATE SUPPLIED )) 
GET 1 FILE 1 SUBSET· 
IF YESANSWER(821 THEN ((LIST FILES DUMPED?)) 
LfSTFILES :: TRUE; 

ENDi 
DUMPTAPE(LISTFILES); 
LI s TI sys I FI LE s j 

END, 

,----'I'W""-~ 
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IF DEF~OLTS:BU!tDS THE"MPE;CHECK~FitE 

SEGMENT l - INlALIZE 

'CHECK ·FOR .OP CAeAB l Ll1Y 
~:~fiiA~iz~~n(io1t1;6_PvANDABLE ;tABbEs 

C$_ JAB1l.E . , 
~--~ ~?~· .. '. '. )~, .-,:--_\"CJ;:_ 

.o't.R<SABt.E .•. • t'I .• ' -

UPnT 
J_nf ~: 
: u" .. 
.l!O~. 
tmf* 
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SEGMENT 2 - SYSTEMCH 

SY SWEM~' TAB Lflv: CHAN SES 

MISC CONFIGURATlONJf!HANGES; 

DISC ALLOCATION· CHANGES 
SCHEDULING CHANGES . 

(NOTH ING UNDER THIS SECTIWf'=iN~ 1€-Ml..rranrir: STlll-
EXISTS FOR JOB STREAM COMPAT.A.BILITY) 

SEGMENT LIMIT CHANGES 
SYSTEM· PROGRAM CHANGES 
SL CHANGES 

·SEGMENT 3 - IOCHANG 

LIST I/O CONFIGURATION 
LIST CS.DEVICES 
LIST CLASSES 
I/O CONFIGURATION CHANGES 
CLASS CHANGES 
CHECK FOR VALID I/O CONFIGURATION 

I-JLf 



. ~~-~ .. ~~-~-~~~~~.v•~~~· -~--~ ••• ~.·-~-~~-~~:~~· -~--~-~.~--~~~14BD. 

! 
l 
j 
·' 

l 

f ; 

SEGMENT 4 .. DUMPTAPE 

SET UP INITIAL PROGRAM 
. . 

GENERATE l/O PROGRAM FOR LOAD/EN~LE~· MiGRO":'.C9~t': 

DUMP I cs & LOW CORE FOR i ~xr~~L4 
DUMP TABLES 

·DUMP lNIN & CST 

DJJ~f; J~[JJ Attrt PBV: ~R~ r 
RINTABLE: I 

DIRECTORY 
SYSTEM SL 

. . 
SYSTEM.PROGRAMS ... · 

PAS$ 'DUMP FILE SUJ3SETS TO RESTORE TO DUMP USER FILES · ·. 

SEGMENT 5 ... SYSDUMP 

UTILITY PROCEDURES 
MESSAGE 

. DUMPDATE.· 

·· DUMP· FI LE ·SUBSETS 

LIST FIL.ES DUMPED/NO.T DUMPED .. 
, ·: ~ . ~, ~ ~· . ~~r ·.y~··,~·' 

t . - --~-"'-"' "'" ·~· .• "·"-·•···..is,~ 
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