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PREFACE

This edition of the MPE Release 23 Tables Manual describes the internal table organiza-
tion of the MPE V operating system. It is intended for the technically sophisticated user
with Privilege Mode capability. We strongly discourage modifying the contents of the
MPE tables because you may destroy the operating system. The following caution applies:

CAUTION

The normal checks and limitations that apply to the
standard MPE users are bypassed in Privileged Mode. It
is possible for a Privileged Mode program to destroy file
integrity including the MPE operating system software
itself. Upon request Hewlett-Packard will investigate
and attempt to resolve problems resulting from the use
of Privileged Mode code. This service is available on a
time and materials billing basis. However, Hewlett-
Packard will not support, correct, or attend to any
modifications of the MPE operating system software.
Hewlett-Packard reserves the right to change the struc-
ture and the content of any system tables in future
releases of MPE.

The major highlights of this edition include:
e Corrections/Additions were made in bringing the information up to Release 23.

We hope you will find this edition informative. Your comments and suggestions are welcome via the
"Reader Comment Sheet" at the back of this manual.
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| 130 (DIRECTORY)
1 (DISC RDDRESS)
6.23.00 6.23.00
1-5 1-6
Renory Layout Memory Laycut
" R . 1) [}] ng.
132 SPODLINDEX 157 EXTERNAL PLRBEL OF "COMMANDINTERP"
{133 EXT LABEL FOR SKOWCON 160 INTERNAL PLRBEL OF "COMMANDINTERP™
}134 161 EXTERNAL PLRBEL OF "SPOOLIN®
1135 CS IONAIT PLABEL 162 INTERNAL PLRBEL OF "TRACEO"
RESERVED<
FOR (S }m CS FIX LEVEL 163 EXTERNAL PLABEL OF “TRACEO™
}m S VERSION 164 INTERNAL PLABEL OF “SPOOLIN"
\140 CCLOSE PLRBEL 165 EXTERNAL PLRBEL OF "SPOOLOUT®
141 LOGICAL PROCESS TRBLE (PROGEN) 166 INTERNAL PLABEL OF "SPOOLOUT™
142 LOGICAL PROCESS TABLE (MESSENGER) /167
143 LOGICAL PROCESS TRBLE (UCOP) m 3 UORD LOGGING NASK
144 LOGICAL PROCESS TRBLE (PFAIL) m |
145 LOGICAL PROCESS TRBLE (DEVREC) 172 STATE } DSTW - BUFFER 0 s;uz:;"
146 LOGICAL PROCESS TRBLE (NNMON) 17 STRTE ; DSTH - BUFFER 1 ; EldﬂL
- L
147 RESERVED 174 BUFFER LENGTH (SECTORS)
150 LOGICAL PROCESS TRBLE (LOG) 178 FREE ARER POINTER
151 LOGICAL PROCESS TRBLE (LORD) RESERVED 176 FLRGX
152 LOGICAL PROCESS TRBLE (IONESSPROC) m!f:g’x!uu <1 # RECORDS URITTEN IN BUFFER O
153 LOGICAL PROCESS TRBLE (SYSIOPRDC) % RECORDS WRITTEN IN BUTFER 9
154 LOGICRL PROCESS TRBLE (MEMLOGP) 201 FILE SIZE (BLOCKS) - 1ST WALF
155 EXTERNAL PLABEL OF "TERMINATE™ 202 FILE SIZE (BLNCXS) - 2ND WALF
156 INTERNAL PLABEL OF “TERMINATE* 203 (06 FILE SI2E) _
204 (BLOCKS) ’)
205 LOG FILE NUMRER  (LOGFILENUR) :
20§ " OF BLOCKS WRITTEN (1ST WALF)
\207 BLOCYS WRITTEN (2NG WAIF)
6.23.00 £.23.00
1-7 -8
) ———




fenory Layout fenory Layout
en Global A Cont Systen Global Area nt.
1210 (TOTAL # LOG RECORDS RISSED) {254 CURRENT WORD COUNT XOSCOUNT
ian (DUE TO LOG FAILURE) ?;22?‘7 1255 BUFFER SIZE BUFFSIZE
I <
1212 TOTAL # RECORDS MISSED |256 NRG TRPE LDEV LDEV
| - “J08 INITIRTION" LOSS |
| \257 TRACE SEGMENT EXTERNAL LRBEL TLRBEL
LOGGING < 213 TOTAL # RECORDS RMISSED -
| - "J0B TERMINRTION" LOSS 260 STHON
|
\214 OPERATOR CONSOLE 261 NERSINFOTRBPTR
JOBSESSION $ RT STRRTUP
262 RERSURENENT STATISTICS CLASS NASK GCLRSSENRBLED
215
216 RESERVED FOR KERNEL USE 263 CLRSS O STATISTICS BANK NUNBER NERSSTRTXDSBANK
a7
264 CLASS O STATISTICS ADORESS MERSSTSTXDSBASE
220 NAPPING FIRMUARE FLAG
BIT 15 V/EXPANSION 265 PERFORNANCE FERTURE SET
BIT 14 PnBC
BIT 13 §/70 | 266 NENORY SCAN POINTER Joefomtee]
21 BRANK / BASE RDORESS OF MAPPING DST | 267 NEASFLAGS [ s
(INITIRLIZED BY DISPATCHER | Joe|oe]onfe=
222 DURING LAUNCHING A PROCESS) 270 HEULETT-PRCKARD DATA BASE (HPDB)
223 NUNBER OF CODE SEGMENTS OF CURRENT an INDEX OF PCB RT HERD OF DISPATCHING Q@ SYSOISQHERD
PROCESS
272 INDEX OF PCB AT TAIL OF DISPRTCHING Q SYSDISPQTRIL
224 TOTAL FREE PHYSICAL CST ENTRIES
7 DST # OF COT TRBLE (DISC CACHING)
225 HERD OF FREE PHYSICAL CST LINK
b1 BANK # OF THE CDT TRBLE (DISC CRCHING)
226 XLST DOST NUMBER KERNEL <
2715 ADDRESS OF CDT TRBLE (DISC CRCHING)
227
RESERVED 276 HELP LOGICAL DEVICE NUMBER
7
\27? CURRENT LOGON DST DSTLOGON
2% BANK / BASE ADDRESS
OF RVAILRBLE /300 (stop)
251 REGION LIST HERD HLHERD 01 (BITS) (see p. 2-15)
252 BANK / BRSE RDORESS 22 # PROCESS ENTRIES
OF RVAILABLE
253 REGION LIST TAIL HLTAIL 23
6.23.00 6.23.00
1-9 1- 10
-
fenory Layout Henory Layout
n_Globa) A Cont. n Rrea N
204 DEVREC PIN 2 335 DSCHECK PLABEL
205 120 336 DSOPEN PLABEL
26 UcoP PIN 0 kX1 DSCLOSE PLRBEL
27 20 340 NANRGEURITE CONV. PLRBEL
PROCESS
#‘g& < 310 oG PIN 1 k) CONSDSLINE® PLRSEL
n 20 M2 CXREMOTE PLRBEL
312 IONESS PIN 3 343 CXDSLINE PLRBEL
n 120 k) CXRFR PLRBEL
314 HENLOG PIN 4 | S DSINAGE PLABEL
NS 20 I 36 DEFRULT LABEL TYPE | TRPE LBL AUTO REC FUN
316 NRHON PIN u? SYSDB PTR TO TERM INIT CHNL PGR
(530/33 ONLY)
3 4 | - I--
| 3501nP| |SDINEN PRESSURE
320 DS GLOBAL DATA SEGNENT DST NURBER | % --| |--|SOFTOERTH FLRG
1
n RESERVED FOR DS/3000 (SET 10 2€EROD) 162 LAST CYCLE DURATION
32 RESERVED FOR 0S/3000 (SET T0 ZERO)
3853
323 SOS LDEV PLASEL 154 CYCLE THRESHOLD
0S < 324 RESERVED FOR DS/3000 (SET TO ZERD)
355 BUG CATCH ENRBLE CELL
325 RESERVED FOR DS/3000 (SET TO ZERD)
- 356 NONITOR BUFFER TIRESTANP MONBUFTO
326 RESERVED FOR DS/3000 (SET TO ZERD) |
57 NONITOR BUFFER TIRESTANP NONBUFT1
27 RESERVED FOR DS/3000 (SET Y0 ZERD)
cmene 380 OSBRERK PLABEL
3% DISC STRTUS LRST
(" |-emensmnonnccacccacaces 0IsC 361 BANK / BASE RDDRESS LAST REMORY
( n eV | cisc 1S10 OF LAST
| |ERSOR 362 NENORY WORD RDDRESS
xrd RONESS
ke kx] MAXQUEVE
JOBPRT
kX DEFRULTQUEVE
6.23.00 6.23.00
-1 1- 12




fenory Layout

Systen Globa) Ares (Cont.)

/383 PVPROC PIN

{364] PV RECOGNITION COUNT
| PRIVATE ¢ J-=]==1--|--
! VOLUNES E:ss VHOUNT FLAGS Pmu:u:nn

1366

Ps;

\3%0

| n NnSG CATRLOG LDEV I

n ) NESSRGE CATALOG DISC RDORESS
m nSG DST

n CONSMPLINE® PLRBEL

s CONSARIE PLABEL

76 SYSTEN LEVEL UDC FLRG
| (1 = SYS UDC'S EXIST)

n $YSD8 RELATIVE POINTER TO $YSGLOB
EXTENSION

Nenory Layout

The follouing locations refer exclusively to the Series 37:

21421 = Nicrocode Version Number
B1t (0:2) 00 = Master Released
10 = Pendang Release
11 = Experinental
Bt (2:6) Base Level (1-64)
81t (8:8) Patch Level (1-99)
21422 = Flags/Nisc
BIT (0:1) 1 If On ICS
Bit (1:1) 1 If In Dispatcher
Bit (2:1) Logical/Physical
1 If Logical
B1t (3:1) 1 If Channel Progran Is Running
Bit(4:1) Split Bank Flag
1 If Split
8it(5:3) Unused
81t(8:8) Last Stop Code
%1423/7377 = Channel Progran Area For Booting Sof tuare
(Used Only During B8oot).

The following are assignnents after softuare has been loaded and launched:
%1540/1617 = RON Input Buffer For Terminal I/0

1620/1677 = RON Qutput Buffer For Terminal 1/0

1700/1710 = ROM Control Buffer For Terminal 1/0

1711/1737 = ROM Control B Interface Buffers

| The follouing assignnents refer to the Series 3x/4x/Sx/6x/20,Micros

| 30/33/39/4x /5% 6x/70
400 CPU NUMBER ( SET BY SOFTOUMP ) 21421 = Systen Halt # %1421 = CPX1 Register
1422 s ISR (Interrupt Register) 1422 = CPX2 Register
(401 NICROCODE MEMORY LOCATIONS 1514 = Systen Halt Flag
21515 = Systen Interrupt Mask 1515 = NIR Register
ANOTE THAT THE CONTENTS DEPEND ON THE TYPE 1516 = ORT 0
{ OF CPU THAT MPE IS RUNNING AND WHETHER A | 1517 = DRT 1 37/6x/70,Nicros
| DUNP, POMERFRIL, OR CNTL B/HALT KRS OCCURRED 1520 = ORT 2
\%02 1521 = DRT 3 1516 = DRT 0
1517 s DRT 1
A% NERSFLAGS (12:1) = 1 = Tape Error VROUNT Flags: AT - mount 1520 = ORT 2
(13:1) = 1 = EOT on Monitor Tape AU - auto 1521 = ORT 3
(14:1) = 1 = Buffer Flup/Flop Al - all 1522 = DRT Bank
(15:1) = 1 s Nonator Enabled ON - on 1523 = DRT Rddress Offset
| (6x/70 only) 1524 = Interrupt NMask For INGO
The following locations refer to all systems: | (6x/70 only) 1525 = Interrupt Mask For INB1
| (6x/70 only) 1526 = Interrupt Mask For INB2
21401 = DUNPDEVORT 2406 = Q 21413 = PB - BANK | (6x/70 only) 1527 = Interrupt Mask For INB3
1402 = X 1407 = § 1414 = PB
1403 = DL 1410 = § - BANK 1415 = P ALl Systens: 1740 = Start Of SysGlob Extension
1404 = DB - BRNK 1411 =2 7 1416 = PL
1405 = DB 1412 = STATUS 1417 = CIR
1420 = High Bank
6.23.00 6.23.00
1-13 1- 14
flanory Layout fenory Layout
Systen Halt Flag: 0 - Unexpected (unknoun) Interrupt SysGlob Extensjon

1 - STT Violation in Segnant W1

2 - Absent Segnent while executing on the ICS
3 - RAbsent or Trace on Segnent 1

4 - Stack Overflou on the ICS

§ - CST Table length (word 0) found to be O

6 - Bootstrap Channel Progran Timecut

7 - Bootstrap Checksun Error

8 - Bootstrap Channel Progran Rbort

9 - PSEB Instruction while QI-18 s 0

10 - Nodule Send Message Timeout

11 - Incorrect Nodule npondilq

12 - Channel not Systen Controller

13 - Code Segment Violation while in Segnent #1
14 - Non-responding Channel -

15 - Channel O Responding (to IPOLL)

16 - No CSRQ or IRQ on Message Interrupt

17 - Channel cannot be made Lontroller-in-charge
18 - Module Receive Nessage Tineout

19 - I/0 Error, Parity or Tineout

20 - UCS Checksun Error

21 - LUT Checksun Error

22 - Bad CPU Connand Code

6.23.00
1- 15

X200 uords long; Pointer found at SysdB + 2377

z0 SURP QUEUE DELRY (*100mS) SURPQDELRY
1 BANK / BASE RODRESS FIRST
OF FIRST MEMORY NENORY
2 REGION IN LINKED MERORY REGION
3 GARBAGE COLLECTION ENRBLE FLRG GARBCOLLENAY
4 NOVE THRESHOLD (IN PRGES, FOR GARB COLL) [MOVETHRESH
H MAIN MEMORY PRGE SIZE (IN WORDS)
6 V0S PRGE SIZE
? HOTINELRST-
TINE OF LAST MAXEROON CALL RRKEROON
| LOTINELAST-
10 NAKEROON

1 MENORY PRESSURE DURATION THRESHOLD
12 NATIVE LANGURGE TRSLE (NLT) OST @
13 RESERVED FOR NATIVE LANGURGE SUPPORT
14 BAUD RATE OF THE SYSTEM CONSOLE

15 INITIAL LDEV OF SYSTER CONSOLE

16 PLRBEL FOR REMOTE'NPE

17 PLABEL FOR GETDS'NODENRRE

20 UCS VERSION

A WORD O NICROCODED PROCEDURES,
PERFORNANCE FERTURE SET BIT RAP

22 WORD 1 NMICROCODED PROCEDURES,
PERFORNANCE FEATURE SET BIT RAP

x] WORD 2 NICROCODED PROCEDURES,
PERFORNANCE FEATURE SET BIT AP

28 WORD 3 MICROCODED PROCEDURES,
PERFCRAANCE FERTURE SET BIT RRP

6.23.00
1- 16




fenory Layout ferory Layout

xtension nt. SysGlob Extension (Cont.)

For U 4) the f applies:
or Word 3 (24) the follouing 3¢ 77 COUNT OF TAPE CONTROLLERS USING RERSIO

Bit 15 is set if ERRORON'70 1s present

Bit 14 13 set 1f ERROREXIT’70 is present 100 PORT DRTR SEGAENT NURBER
Bat 13 1s set if EXCHANGEDB'70 is present
& Bit 12 is set if TIAER'70 1s present 101 RESERVED FOR SECOND PORT DRTR SEGHENT
Bat 11 is set 1f TINEREQ’70 1s present —--
B1t 10 1s set 1f NNSTAT'70 is present - SYNCEM FPRAP OPTION FLAG SYSFPRRP
- - 103
104
kY SECURITY TRBLE 105
106 GLOBAL ALLOW MASK
“ 107
110
56~ - |
: m RASTAT ENRBLE WORD s
s?
i 12 RESERVED

60 PLRBEL USERLOG (EXTERNAL)
61 PLRBEL USERLOG (INTERNAL)
62 PLRBEL RECLOG (EXTERNAL)
63 PLRBEL RECLOG (INTERNAL)
64 PLRBEL RESTRART (EXTERNAL)
65 PLRBEL RESTRART (INTERNAL)
66 PHBC LOW CORE BANK # (USER)

120 SYS PORT PROCESS PCB RELATIVE INDEX

121 GLOBAL RFT DST NUMBER

122 INITIRL/PROGEN CONN. DSEG NUMBER (CH. 16)
123 INITIAL SYSTEM STARTUP OPTION

124 PORT’MAX’ SER' COUNTER

shared betueen Filter and GENNSG.
NS/X.25 DSTH(uord X165) - DST # for the NPE V/E NS/X.25

144 FastPath S

125
67 PNBC LOW CORE RDORESS (USER) }gg CURRENTLY UNRSSIGNED
0 RESERVED FOR IMRGE SYSGLOB EXT.
| 1-=1==]-- ik Address Rllocation DST 130 - 1144
| n RESERVED FOR NMERSIO | NIOCNT |* HRVE BEEN
| l==l==]-- 131 IPC Plabel ALLOCATED TO
7 LORDER CRCHE SEGMENT NUMBER NS TRRNSPORT
132 Multicast DST
2 PLABEL 3270  (EXTERNAL)
133 PD DST
% VERSION
134 IP Update OST
5 UPDRTE
135 Node Nane DST
76 FIX
136 Rddress Reference DST
137 IP Identification
6.23.00 6.23.00
1- 17 1-18
fenory Layout Rerory Layout
xtension (Con * NIOCNT s MERSIOCOUNT (3 BITS)
| #%% BIT 0 = Enable HARDRES MASTAT call
| 140 M ST MRESTRO’KORD DEFINITION
| (0:1) = 1 = STRRT*UP*BIT
| 141 Flags word | (1:9) - (Not Used)
| (10:1) =1 = Pmdmg Spooler Request
I 142 Trigger DST (11:1) = 1 = Queua Entry in XDS
= 143 Util. OST WRESTRO DST-NUMBER - Contains the DST index for the K0S
|
|

145 RESERVED FOR SPL TRANSPORT link for INP's.
STARTUP OPTION(uord X123) - Contains the last LORD/STRRT
146 PRTH FLOW cption as follous:
147 ANALYZER 0 = UARNSTRRT
1 = COOLSTRRT
150 2 = COLDLOAD(or COLDSTART)
3 = UPDRTE
151 PC SUBSYSTER INFO 4 = RELORAD (RCCTS/NULL/SPRERD)
§ = RELOAD (COMPACT)
182 KODIRK n-CODE PERFORMANCE 6 = RELORD (RESTORE)

153 MRESTRO’ UORD
15 NRESTRO DST-NUMBER

155 << SYSGLOB 2155 IS UNUSED >>

156 PSEUDO TERMINAL LINKRGE

157 VIRTUAL TERMINAL LINKRGE

160 DST # FOR NS/3000, X.25 PRODUCT STARTED

161 PRD {Package Assenbly/Disassenbly)

162 NFC PRCTLLT VERSION LEVEL (VD4 and later)
3 neE PRLOUCT GPORTE LEVEL (VD4 and later)
164 NPE FRODUCT FIX LEVEL (VD4 and later)
(W\( 165 NS/X.25 DST # (VD6 and later)

166 PLRBEL OF TRPE NGNT CRTALOG PROCEOURE
167 RESESVED FOR XNOUN VENDOR TABLE




Renory Layout
Y508 Uordg

Systen tables nay be accessed by using the LST/SST instructions. Pointers
have the following format:

01234567 89 101112131415
D B e By D e Y e Py B e B B e
RDDRESS | BRNK ]

Rddress 1s the uhole uord with “Bank” masked out to 00000

Systens that have MPE V/E nicrocode (all 6X systens, 4X systens with new
boards) can have a non-2ero bank nunber. Systens running pre-fIPE V/E
nicrocode can only use bank O, therefore the pointer will lock like:

6789 101112131415

R D L b b b B by e B R B B B

| ROORESS
| |
b Uord Definiti
ADDRESS  NAME FUNCTION
08+55 Busy - SYSDB relative pointer to BUSY TRBLE for

I/0 resources

08+56 KERD - §YSDB relative pointer to table containing
head pointers to 1/0 resource queves
08+57 TRIL - SYSDB relative pointer to table containing

head pointers to tail of 1/0 rescurce queues
08+60 SI0 COUNT - Nunber of I/0 Prograns currently executing
0Be72 POMER FRIL - O-no powuer fail

fienory Layout

JOBSYNCH - Job synchronization via jobsynch (sysglobe121(8))

(13:1) - JOBSRERDY - set by DEVREC & MORGUE (via procedure STRRTDEVICE)
1ndicating a resdy job. This prevents UCOP fron
going to 3 wait state uhen a job 13 just nade
ready.

(15:1) - DEVFREED - set by DERLLOCRTE uhen device count goes to 0.

NOTE: Both bits above used for synchronization of job-made-ready or
devicefreed wuhen UCOP 1s running.

(14:1) - JOBSWRITING- set by UCOP just before waiting if any job 1s
waiting for list device. Signals DERLLOCATE to
auake UCOP uhen 2 device 1s freed.

Allou Mask Format

The Rllow mask for RPE V is expanded to six words. There is a mask in each
user’s JIT and in the SYSGLOB area. The Rllou nask contains encugh bits for
2 one-to-one correspondence to every present OPERATOR type connand, or any
future OPERATOR command, When a user is ALLOUed any OPERATOR command or
ASSOCIATEG to a device (which uill use OPERATOR type commands) then the
corresponding bit(s) in the mask in that user’s JIT for that connand is set.
If the ALLOW or RSSOCIRTE was done on a global scale, then the bit(s) in the
nask of the SYSGLOB area is/are updated.

The follouing EQUATEs define the mask bit for each cperator comnand.
The first set of commands define the operator commands dealing with devices.
Uhen adding a new conmand to this set of EQUATEs, be sure to add 2

inrnopcndmg nove statement in LOGINRGE, even if the command will not be
ogged.

1-systen disc recovery Yord Bit ®
2-all other disc recovery
3-all other device recovery RBORTIO 0 0o 0
08473 SYSup - Systen 1s up and operable RCCEPT [} 1 1
08474 CONSLDEV - Systen console logical device nunber DOWN 0 2 2
DB+400 CPU NUMBER - Set uhen systen aborts GIVE 0 I }
HERDOFF 0 4 4
HERDON 0 13 ]
REFUSE 0 6 6
REPLY 0 7
STRRTSPOOL 0 8 8
TRKE 0 9 9
up 0 10 10
NPLINE 0 1" 1"
DSCONTROL [} 12 12
6.23.00 6.23.00
-2 1- 22
Renory Layout Remory Layout
Aljou Mask (Con Losajng Related Locationy
Yord Bit & SYS08
012345678 9101112131415
UPPER LINIT->DEVICE COMMANDS 172)==]==|==]==]o= o= |o= == === s=] =] =] == == ||
or |STRTE| OST # |
RBORTJIOB 0 13 12 123| | |
ALLOM [} 14
| ALTSPOOLFILE 0 15 1§ STRTE = 0 if respective buffer empty
ALTJ0B 1 0 16 1 if respective buffer is current
BREAKJOB 1 1 7 2 if respective buffer is full
| DELETESPOOLFILE 1 2 18
1y e
1
LInIT 1 5§ 2
STOPSPOOL 1 6 2 $Ys09
SUSPENDSPOOL 1 70 4 567 8 9101112131415
QUTFENCE 1 3 4 | R B B B B B B B B R o Rt b b Do
RECALL 1 9 5 176| | SF | KF [BUF|SLISD}
RESUREJOB 1 10 26 | e B Bt B B
RESUNESPOOL 1 " 2
STREANS 1 172 28 SF = 1 if soft failure
CONSOLE 1 13 29 WF = 1 if hard failure
WARN 1 14 X BUF = 0 if current log buffer is buffer O
UELCONE 1 15 3 s 1 if current log buffer is buffer 1
NON 2 0 2 SL = 1 to indicate a suitch in log buffers (fron O to 1 or fron 1 to 0)
NOFF H 1 N $0 = 1 to indicate shutdsun in progress
VAOUNT 2 2 A
LNOUNT 2 3 3
LDISROUNT 2 4 36
NRIECONTROL 2 5 ¥
JOBSECURITY 2 6 38
DOUNLORD 2 739
NIOENRBLE 2 8
NIODISRBLE 2 9 4
e 2 10 42
FOREIGN 2 1 43
| INFCONTROL 2 12 4
SKoucen 2 13 4§
OPENQ 2 14 46
SHUTQ 2 15 47
| DISCRPS 3 0 48
6.23.00 6.23.00
1- 23 -4




Renory Layout

N

%00 $TOP BITS REPRESENTING WHICH
PROCESSES TO STOP ON "SHUTDOUN"

W PROCESS ENTRIES

1ST PROCESS ENTRY
2ND PROCESS ENTRY

n LAST PROCESS ENTRY

Entry Format

§7 8 9101112131415
PROCESS PIN W | STOP BIT W i
PROCESS WAIT STATE !

Preassign ntri

Renory Layout
nitial Men R1location

This section 15 a description of the method used by INITIAL to allocate
nenory for NPE tables and code segnents in MPE V/E. ALl nenory allocated by
INITIAL 1s permanently allocated. All non-core resident code and data is put
on disc before exiting INITIRL.

At the nost basic level INITIAL will try to build memory to look exactly as
diaaranned belou, There are, houever, several uays in which to deviate from
thas - -ucture. Before goino into the sources of these deviations, 1t is
necessary to point out uhi~ sortions of nemory are used by INITIAL during
the restart and, therefore, cannot be used by NPE until INITIAL has finished.

Before INITIAL begins to allocate any nenory space, it relocates its core
resident code, 1ts code segnent suwapping ared and 1ts stack to the highest
configured nemory space. Rdditionally, it uses the last X326 words of bank 0
on series 4X nachines for 1ts I/0 buffer area and tenporary code segnent
table. Rfter INITIAL has built all of core resident NPE (tables and code),
it builds the disc resident NPE tables. Since some of the disc resident
tables may be too large to be built in INITIAL's stack, these tables are
built in unused nenory space. Therefore, 1n addition to the memory space
requared for INITIAL's code, INITIRL's stack and core resident NPE, there
nust be enough space left in which to build the largest of the disc resident
tables.

For Series 6X machines uith the MPE V/E firmuare, INITIRL will build the
tables uith "> signs by them out of Bank O if necessary. For all other
tables, INITIRL will essentially build memory in the order shoun belou.

There nay be an unused fragnent of memory betueen the DRTs and the systen
global area which INITIRL uill fill with the snaller tables. Neither the
tables marked uith an asterisk nor the code segnents will ever be put in this
area. NOTE: INITIAL will build all tables on 32-uord boundaries.

If the systen being built by INITIAL is configured uith 128K words or 160K
uords of nemory then INITIAL's stack will be in bank 1 (the code also on 3
128K word memory size). If INITIAL is occupying part of bank 1 and the space
is needed for a core resident MPE code segnent or to build a disc resident
table then INITIAL will print the error message "ERROR #350 QUT OF MEMORY".

ENTRY & PROCESS TOP BIT & Except for the exceptions stated above, for every allocation of memory
INITIAL will first try to allocate any remaining space betueen the DRTs and
1 devrec 2 SYSOB. It will then try the next available space in bank O, then the next
2 ucop 0 available space 1n bank 1. If it uere necessary it could continue searching
3 log 1 until all all banks uere checked for available space.
Innediately before exiting INITIRL, INITIAL lays dowun all the menory regicn
headers and trailers as shoun belou. For any one bank of nenory there will
only be one block of core resident MPE, regardless of its contents. The only
block of core resident MPE that does not have a reserved region global header
is in bank 0. It does have the reserved region global trailer though.
Before placing any code outside bank O the first 24 words of every bank
(except bank 0) is reserved for the region global header.
6.23.00 6.23.00
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fenory Layout Nenory Layout
Pank O Bank 0 (Cont.)
|
LOU CORE REMORY | SNON TRBLE
[} . - -
| »DRT (Only on 6x/70 if

Privilege flode Bounds
Checking 1s enabled.)

SYSTER GLOBAL ARER
FIRMNARE RRER
SYSGLOB EXTENSION

DST/CST/CSTX

Ics

| 2,4 (Only for 6x/20 if
1o FChechags is- sndbleds)

oLr

RESOURCE TRBLES

CST BLOCK

>HENORY MERSURENENT INFO

v0Sn TRBLE

J0B PROCESS COUNT

>PRI/SEC NSR

»PCB

>SURP TABLE (SLL)

>SPECIAL REQUEST TABLE

>J08 CUTOFF TRBLE

>TIRER REQUEST LIST

>SYSTEN BUFFERS

>LPOT
100
>SIR
6.23.00
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CG7E RESIDENT S7'S

IN GRDE

RESERVED REGION GLOBAL
TRAILER

AVAILAGLE REGION GLOBRL
HERDER

RVRILABLE MEMORY

AVAILABLE REGION GLOBAL
TRAILER

NOTE: The > neans these tables can move out of Bank O if necessary.

6.23.00
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Rerory Laysut

Bank )

RESERVED REGION GLOBAL
HERDER

CORE RESIDENT CST'S AND
TRBLES MARKED WITH *>*
THAT DION’T FIT IN
BANK ©

RESERVED REGION GLOBAL
TRAILER

6.23.00
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fenory Managenent Tables
PTER NEMORY MANAGEMENT TAI

Segnent Table Structure

The current location and state of each data segnent and loaded code segnent
is maintained in the Segment Table. This table is partitioned into three
separate tables as shoun belou. The partitions are based on the segnent
classes: a2 segnent 1s 2 data n%nm. a segnent 18 2 syster S' segnent, or 3
segnent 1s part of a progran. The structure and fornat of each partition 1s
described in the following.

Qverall ST Structure

(22), (X1002)+SYSBRSE ~-=----- I e

(%0), (X1001)4SYSBASE ~-=cosee>  |eweoem-

CSTBLK [E > | Csix

| FIRST

(X1051) --> | LORDED
| PROGRAN

| |e=e=eed|-===m=]c== (Z3), CURRENT PROGRAM POINTER

] NEXT
| LDADED
| FROGRE™
|
|

6.23.00
2-1

Menory Managenent Tables

Pointers and

i.

ii.

iii,

iv.

T #'s of Seqnent T nponen

DST

X 2 absolute address of entry O of the DST.
11002 sysbase relative index of entry 0 of DST.
OST nunber 2 is the DST Table DST &.

cst

X 0 absolute address of entry O of Systenm SL.

21001 sysbase relative index of entry O of Systen SL.
%1032 displacenent fron DST base of entry O of System SL (i.e.,
@CST(last) - @DST(0) = OFS ). |

0ST nunber 1 is the CST Table DST &,

cSTX

Z 1 absolute address of entry O of current program,
21033 displacenent fron DST base to first CSTX entry SL.
DST nunber 4 is the CSTX Table OST 8.

CSTBLX

21051 sysbase relative index of CST Block Table.
0ST nunber 35 (143) is CSTBLK's DST 0.

6.23.00
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Standard Object Identifier Fornat

01 234567 8 9101112131415
B T T B B T o B B Py R I B

TPe | G Btk - RUTVE Doex |
GBJECT NUMBER }

CBJIDENTIFIER(0).(0:4) = TYPE
s 0 Object is a Data segnent
s 1 Object is an SL segnent
= 2 Object is 3 Progran segnent
= 3 Object is a Cache Domain

OBJIDENTIFIER(0).(4:12) = CST BLOCK Table index to list of CST segnents

OBJIDENTIFIER(1).(0:16) = Kumber field:
0ST, CST, CSTX, or COT nunber

T Entry Forma

01234567 8 9101112131415
e o o o o ey T B B T R BT R
KORD O # CONFIGURED ENTRIES

KORD 1 ENTRY LENGTH (4)

WORD 2 # AVRILABLE ENTRIES

GORD 3 TRBLE RELATIVE INDEX TO FIRST FREE ENTRY

6.23.00
-3
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Renory Nanagenent Tables
T General Entry Form.

Case (i) OST Entry for a Present Data Segnent

1234567 8 9101112131415
T P e By P o T P B B B B B B B
WORD R [0 R | SIZE/4 FIRNINFO
WORD 1[0 IR T (S In |F S IC |u |
clonitjojuly (00| VRALLOC FLAGS
VICIT KD T|SIR}| |
PPl Il |
HORD 2 BANK MNBANK
WORD 3 BASE RRBASE

Case (ii) DST Entry for an Rbsent Data Segnent

Menory Nanagenent Tables

1 _Entry Format

1 _General Entry Forma

Case (i) CST Entry for a Present SL Segnent or CSTX Segnent

01 23465678 9101112131415
el et Bt St B Rt R S G o e R B B
HORD OIR M IR |T | SIZE/4 FIRNINFO
|
WORD 1] IR T | 1 IS IC |
foloiny 1foIyiod FLRGS
pjelri 11 IsiIrRg
= P el
WORD 2|  BANK TNBANK
HORD 3: BASE NNBASE

12 3| 4' 5' 6789 lol11l12 !3'14'15 CASE (ii) CST Entry For Rn Rbsent Segnent SL or CSTX Segnent
Pl Sl et e e e o Eond Bt B Bt Bt B B B B
WORD OfA 10 IR | SIZE/e FIRNINFO
01234567 8910112131415
WORD 110 IR [T IS N IF IS |C IV | e Bt bt Bt Bt B e B B e e B B B B B
clon|riojuiy oo | vmaLoC FLAGS KORD O|R M |R |T | FIRMINFO
VICITIK 0 IT IS IR |
| T I O L I [ | WORD 1] IRII L | | IS|CI
! | iy L1yl FLAGS
HORD 2 LOEV # | HODR HODA i {1 Isiri
| [ T T I I I 1 |
WORD 3 LO0R LODA
UORD 2 LDEV # I KOOR HODR
WORD 3 LODA LODA
Case (iii) DST/CST Free Entry
2100000
TRBLE RELATIVE OFFSET TO NEXT FREE ENTRY
|
6.23.00 6.23.00
2- 4 2-5
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Refer to the Logical Segnent Table Format in Chapter 11 for nore T _EXT d TXARP

infornation on XCST.

CST Entry Field Descriptions

R = 1 = gegnent absent
N = 1 = gegnent privileged
R = 1 = gegnent has been referenced
T s 1 = gegnent is being traced
DLV = 1 = disc copy is valid
STK = 1 = gegnent is a stack
MOD = 1 = a segrent change in size or location is requested
FUIP = 1 = a forced urite of this segnent is in progress
VNPRGECNT = # of virtual memory pages allocated to this segnent
ROC = 1 = segnent is recoverable overlay candidate
INI = 1 = gegrent is in motaon in
SYS = 1 = gegnent is a systen segnent
CORE = 1 = sagrent is core rasident
D = 1 = urite disabled

01 2345678 9101112131415

O Ly e g e T e
1 ENTRY NURBER 1

2 ENTRY NUNBER 2

3 ENTRY NURBER 3

oo o o0 o0 ae
on 00 00 s0 0e
oo ve 00 o0 00

n ENTRY NUMBER n

The table entries are initialized to -1 to denote an unassigned entry. Uhen
an entry is assigned, its contents is replaced with 2 DST relative address
which points to the header entry of the code segnent list (see the (ST
EXTENSION table format for more information).

6.23.00
2-6

Since prograns can be dynamically loaded and unloaded, the segment table must
be kept packed or fragmentation would occur. Thus, the block of ST entries
for a progran segnent begins at an ST entry number that changes if a progran
uhich uas loaded before it gets unloaded. To manage this dynamic structure,
an auxiliary structure, the CSTXAAP is used. The CSTXMRP is a contiguous
block of entries inside the CST EXTENSION. It contains a header entry
describing the block of entries and a group of (ST entries describing each of
the progran code segnents. The start of the CSTXMRP is pointed to by an
entry (CSTXEIX) fron the CST BLOCK (CSTBLK) table.

Entry Format - CSTXARP
1 SI S‘ 78910 11]12|13|14 15
HERDER 0 ¥ OF CODE SEGMENT ENTRIES OF THIS BLOCK
1 2125252
2 NUNBER OF USERS SKARING THIS BLOCK
: | ? I=-1
CODE SEG 1+0IR |P IR |T | SIZE/A (KORDS)
DIRITISINIF(SIC U]
Hcjonirjojuiyijoio| VEALLOC
VIiCIT X IDITISIRT |
[ I O L (3 |
2 BANK/BRSE RODRESS OF

CODE SEME:; IN RERORY

3 LDEV® HODR/LODA RDDRESS
OF CODE SEGHENT ON DISC

-]--
Tl SIZE/4 (LORDS)

CODE SEG 2+0 R
DIRITISINIF IS IC |u|
1c o in (T jo Wiy o jp |  vmALLOC
v IC T Ik D ITIS IR |
RRRANAN

2 BRNK/BRSE RDDRESS OF
CODE SEGMENT IN REMORY
R

3 L5Evet YODA/LODR RDORESS
OF CODE SEGMENT ON DISC

6.23.00
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ntry Format - CSTXNAP (Cont.
1
wefoe]=e]=- : -
CODE SEG meO|R [P IR IT | SIZE/4 (UORDS)
DIRIT IS INIF 1S IC |u |
1cjomirjo iy |joioi VRALLOC
VIC ITIK D ITISIR| |
PP IED |

The value of CSTXEIX is established uhen a CST extension block is allocated.
This index into the array CSTBLK 1s maintained in the PCB of each process

2 BANK/BRSE RDORESS OF
CODE SEGHEDA; IN NENORY

3 LDEVM KODA/LODA RDDRESS
OF CODE SEGNENT ON DISC

sharing the block.

OCTAL

N o o b

flenory fanagenent Tables

n Rssignnent

Eixed DST

DECINAL

0
cst 1
DSt 2
*pCB 3
csTX )
SYSTEM GLOBAL ARER 5
CORE 6
Ics ?
ASYSTEN BUFFERS L]
UCOP REQUEST QUEUE 9
PROCESS-PROCESS 10

CONNUNICATION TRBLE
*1/0 QUEUE 1"
TERNINAL BUFFERS 12
ALOGICAL-PHYSICAL 17
DEVICE TRBLE

LUGX%:;&EVXCE 1
DRIVER LINKRGE TRBLE 15
1/0 RESOURCE TRBLES 16
2SECONDARY MSG TRBLE 17
#LORDER SEGMENT TRBLE 18
TIRER REQUEST LIST 19
DIRECTORY 2

2 Can be noved out of BANK O if necessary.

TABLE NANE

cst
oSt
PCB
CsTX
SYS
CORE
Ics
SBUF
UCRQ

pPCON
100
TBUF

LPot

wr

oLy

BUSY, HERD, TRIL
SECASGTRE

st

TRL

00

6.23.00 6.23.00
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Eixgd DST Entry Regjanmenty (Cont,) Eixed DST Entry
OCTAL DECIMAL TABLE NARE OCTAL DECIMAL TRBLE NANE
i) DIRECTORY SPRCE 2 52 nw 4?2 I
26 RIN TROLE 2 RIR 83 ASIR TRBLE 43 SIR
7 ASURPTABLE (SLL) a SURPTRS 54 FRAVT “ FRRVT
% JOB PROCESS COUNT (] JPONT 55 INPUT DEVICE DIRECT 45 100
kLl J08 RASTER TRBLE ta] JNAT 56 QUTPUT DEVICE DIRECT 46 00D
32 TRPE LRBEL % 57 WELLONE NESSASE ®1 47 LOGONDSTNY
TRALE Voo
(] WELCONE MESSRGE W2 43 LOGONDSTN2
N LOG TRBLE 124 LOGTRS
61 CS DRTR SEGNENT 43 CSTRB
M REPLY INFORMATION (]
TABLE RIT 62 PROCESS-J08 50 PIXREF
CROSS REFERENCE
E VOWNE TRBLE 29 VIRS
63 SYSTER JOT 51 SYSJOT
36 BRERKPOINT TRBLE kg s10P
64 CONNAND LOGON DST 52 CILOGOST
¥ LOG BUFFER1 )
65 MOUNTED VOL. SET TRBLE |S3 L2k ]
© LOG BUFFER2 32
66 PRI. VOL. USER TRBLE 4 PVUSER
4 LG ID TRBLE kX LIDTRD
67 RESERVED KERMNEL 55
42 RSSOCIATE TRBLE »
0 DISC REQUEST TRELE 56 DISCREQTRY
43 CST BLOCK 3 CSTBLX
n NSG WARBCR TRABLE 57 NSGHARBTRB
“ #J08 CUTOFF TRBLE * Jour
” SPRINARY NESSAGE TRBLE 58 PRINNSGTRS
45 SYSTER JIT k2 pUig
3 SREASURENENT INFO TRBLE 59 NERASINFOTAD
46 ASPECIAL REQ TABLE SRT .-
7 FIRST FOEE 0ST 60
4 VIRTURL DISC SPACE 39 -
NANRGENENT TRBLE VOSATR2
* Can be noved out of BANK O if necessary.
80 DEVICE CLASS TRBLE 40 DEVCLASS
§1 RESERVED KERNEL 41

* Can be noved out of BRNX O if necessary.

6.23.00
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Suap Tables

The SURPTAB is a core resident nenory managenent table used to keep track of
the locality lists of the competing processes. The PCB entry for a process
has a SUAPTAB relative pointer to the header entry of the process.

SWAPTAB DSTH = 23 (227)

21004 Systen table pointer to SURPTAB entry 0.

NOTE: The nunber of entries configured will be 3

greater than the nunber configured via
SYSDURP. (Entry O consunes 3 entries).

UAPTAB Ent Forn:

OCTAL 0 1 2 3 4 § 6 7 8 910 11 12 13 14 15 DECINAL

e e e

1] EWTRY SIZE (5) 1

2] AVAILABLE ENTRIES 2

31 TABLE RELATIVE INDEX OF FIRST FREE ENTRY |3

4] TRBLE RELATIVE INDEX OF LAST FREE ENTRY |4

S| HIGH WATER MARK 5

§1 W PRINARY ENTRIES (0) 6

7] WERD OF INPEDED QUEUE (PCB RELRTIVE) |7

1] TRIL OF INPEDED QUEUE (PCB RELATIVE) |8

1] # CURRENTLY INPEDED PROCESSES 3

12 MAX % OF INPEDED PROCESSES 10
13 CUNULATIVE W OF INPEDED PROCESSES 1"
1 . 12
2 1

fienory Managenent Tables

UAPTRB ynassigned Entry Form

OLTAL O 1 2 3 4 5 6 7 8 91011121314 15 DECIMAL
S i T B e P By o e B R P B T

ol

1 TRBLE RELATIVE INDEX OF NEXT FREE ENTRY

I

|
2l TRRLE RELATIVE INDEX OF PREV FREE ENTRY H
3:.-. . s - 3
4T )
) 5

An assigned entry in the SUAPTAB is a process’ SLL header or a menber of 3
process’ SLL. These formats are nou described.

Notes:

Word O: In an unused entry only has X100000 if this entry uas
previously for a OST or CST, otheruise it is 0.

Word 2: The PREVIOUS pointers are not valid. NPE does not maintain
(or use) then. Only NEXT pointers are valid.

Words 3-5: Rre not 2erced out when a used entry becomes free, but
will still contain the old data. They are only zero’d
uhen the table 1s first initialized.

6.23.00 6.23.00
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nt i ists nen i i Header Form:
The systen naintains for each process a segnent locality list (SLL) of the 1 3456 7 8 9101112131415
segnants belonging to that process’ current working set. The process’ SLL L Dt R B B Bl B B B B B B B B B B
consists of a header and a list of entries. The header and list entries are ISIHITIPISIS] |
taken fron the SWRPTRB. R INIRIT | |
Ol IRISITIRIRII| | TOCNT SCHEDTOIONSG
R process’ SLL is located via the process’ PCB entry. PCBO1 contains the SLL [EmiciIvivie | |
relative index of the process’ SLL header. QIEOIT 0] | |
I imciwivi ||
SUAPTRB 1 THRERD TO FIRST SLL ENTRY FIRSTINX
2
: k] SLL REL ADORESS OF OBJECT TO BE NENREQINX
. BROUGHT IN
PCBOY--> SLLHERDER 4 # OF SEGNENT LOCALITY LIST ENTRIES SEGCOUNT
- OF PROCESS
. H
-2 FIRST SLL ENTRY SLL(SLLHERDINKO)
/-- «(1:1) SUREQ, Suap Required Flag
.(2:1) HASNEN, Has Menmory Flag
. .(3:1) INTLOC, Initialize locality list to minimun
. .(4:1) PARTIN, Process partially suapped in
. .(5:1) STRTOV, Start suap over flag
- .(6:1) SWIP, Swap In Progress Flag
\-> NEXT SLL ENTRY .(8:8) IOCNT, Nunber of RERD I/0 completions until

/-

6.23.00
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SURPIN is completed and the process
is able to be suakened
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WM!MM& NOTE: The Suap Table will be configured with at least tuice the
nunber of configured PCBs.
23456 78 910111213 14|‘5 # See Standard Object Identifier Format for nore information.
B T P e B Rt Bt B Do el et et B R g
0 PCB RELATIVE INDEX OF THE NEXT NEXTINPPIN
UAITING PIN ial R Tab
1 SLL REL RDDRESS TO THE NEXT ENTRY NEXTINK .
IN THE LIST Used for passing data segnent size change info and for keeping 3 list of :
devices uaiting for a segnent to drrive 1n memory.
2 SLL REL ADOR TO THE PREVIOUS ENTRY PREVINX
IN THE LIST 21042 - SRT relative index to entry ¥ 0
71043 - SRT relative index to the head of the queue
3 0BJECT SLL’08JDESC
- - NOTE: The nunber of entries configured uill be 3 greater
[} IDENTIFIER SLL’0BINUR than the nunber configured via SYSDURP. (Entry
consunes 3 entries).
RISIDILIBIFISITIFILID|
AITIIIOJLIRILIOIZ X |E|
sip [R|SICIK 10 LIS IR R IC] PREFETCH |SLL'FLAGS
SICICIKIRIZITISIEIEIC | COUNT
EIKITIEIEIEIN] |aja(nl
Gl lodlaINIT] 1§ T

SLL(SLLINX+0) NEXTINPPIN, next nake present deferred queue
PCB Index

SLL(SLLINKe1) NEXTINK, next SLL entry

SLL(SLLINK+2) PREVINX, previous SLL entry

SLL(SLLINX+3) SLL'OBJDESC, 1st uord of object identifiert
SLL(SLLINX+4) SLL’OBINUN, 2nd word of object identifier®

SLL(SLLINK+S)
.(0:1) NAPSEG, Process’ CST mapping segnent (LSTT)

1) STK, Process’ stack entry

1) DISCIOSEG, Disc 1/0 pending on this segnent

1) LOCKED, Segnent locked in nemory

1) BIKLK, Request for blocked lock

1) FROZE, Segnent frozen in nenory

1) SLLINI, Process queued for this segnent

1) T0SS, Toss this entry

1) FRIREQ, Request segnent to be frozen

1) LKREQ, Request to lock segnent in nenory

1) DECCNTFLAG, Decrement # I/0 conpletion before

auake flag
.(11:5) PREFETCHCOUNT, Nunber of prefetch segnent
request counter

6.23.00 6.23.00
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T En Forn RT Form.
The following entry format is for data segment size/location modifications:
0 ® ENTRIES CONFIGURED
1 ENTRY SIZE (6)
[ NEXT ENTRY FOR DRTA SEGNENTS
2 # RVAILRBLE ENTRIES
1 0BJECT
3 TRBLE REL. INDEX OF FIRST - -
FREE ENTRY 2 IDENTIFIER
4 TRBLE REL. INDEX OF LRST 3 NEW DATR SEGNENT SIZE
FREE ENTRY
4 RERD DISPLACEMENT
H HIGH URTER MARK
§ NOVE COUNT
6 # PRINARY ENTRIES
? HERD OF INPEDED QUEUE
(PCB REL.) The follouing is the fornat for devices waiting on a segnent: (The region
header for the segment contains an SRT relative index to this entry. If nore
| 10 TRIL OF INPEDED QUEUE that § devices are waiting on this segnent, another entry uill be linked to
(PCB REL.) this entry.)
| 1 # CURRENTLY 17PECEC PROCESSES
| 12 # MAXINUN INPEDED PROCESSES 0 NfXTmi‘ng OF GUEUED DEVS
| 13 CUNULATIVE # OF INPEDED
PROCESSES 1 100INX
| 14 H 100INX
. 3| IooImx
’ 4 1001MK
| 3]
H pU

NOTE: The nunber of primary configured entries uill be equal to the total
nunber of LDEVs configured. The nunber of secondary entries will be
configured to be at least the sane as the nunber of PCBs configured.
Data segnent change entries are secondary type, while devices queued
entries will be primary entries.

6.23.00 6.23.00
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The follouing is the format for a request to have the data segnent noved:

0 THRERD TO NEXT ENTRY

2

3 NEM SIZE

4 STRRTING SOURCE ROORESS
H NOVE LENGTH

Nayn Mengry Region Headers and Trai

Nain nenory is partitioned into regions. Each region is in one of four
states: available, reserved, assigned, or cached.

Rn available region is available for consunption by the free space allocation
nechanisn. RAn available region consists of neighboring subregions, each of
uhich 1s either a hole or an overlay candidate. An available region is
linked anto the available region list.

R reserved region is a main memory region which is in the transition state
fron available to assigned. R reserved region has been cleaned, and there is
2 pending disc read of a segnent into the region.

Rssigned regions are occupied by present segnents. Rvailable and reserved
regions consist of one or nore adjacent subregions. Region headers and
trailers are partitioned into global and local conponents. The global region
header/trailer is only valid for the first/last subregion in regions
consisting of more than one subregion.

The region headers and trailers of available, reserved, and assigned regions
contain the state and control information pertaining to the current or
planned contents of the region.

Cache donains are another forn of assigned regions and are designated as such
in the subregion header. If the cache donain is “napped” (I/0 pending
against 1t) then the object identifier uill have a non-zero value in the
second uord of the segnent identifier field. If the second word of the
segnent identifier field 1s zero, then this region is 2 cache donain that is
gnnpped.) (Refer to Chapter 23 for further information regarding Disc
aching.

6.23.00
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Region Trailer

Renory NManagenent Tables

6 7 8 9101112131415

(I Pe T e Bt B B BN BT B PR BB

|RB-234| i
|RB-233] TRAILER SUBREGION SIZE (PAGES) |PTSS
|R8-232 TRAILER REGION STATE |PTRAS
IR IR IR IC | |
| ISIEIVILI |
| ‘5 IS1 N1 ;
|RB-131= TRAILER REGION SIZE (PAGES) =PTRS
| Trailer length = &4
Global Reqion Header (Available Regions
3456 7 8 9101112131415
D e Gl b B g e e e el At et Bt B e
'RB-X30 REGION RSSIGNMENT STRTE RAS
AIRIAICIS ILIF 1T L] In
SIEVILICIKIZ |0 IS | 11
SIS INL IPINIFIT |p
LA |
(I I O I B L A |
|RB-x27 REGION SIZE IN PRGES RS
|RB-X26
|R8-225
|RB-224 PREVIOUS LINK (RODRESS OF PL FIELD PL
OF PREVIOUS RVAILABLE REGION)
|RB-222 NEXT LINK (RDDRESS OF NL FIELD) NL
IN NEXT AVAILABLE REGION)
|RB-X20

| Header length = 24 (130)

6.23.00
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Subreaion Header (Rvaijable Regions)

6 7 8 9101112131415

B B P o B o) b b e BRI BT B B
|RB-217 SUBREGION ASSIGNNENT STATE SRS

CIRIR IR [R 11

A IE 10 JE [E |0

¢ IF ICIF IF I's

Hivl 1213 ki
|R8-216 ) SUBREGION SIZE IN PRGES $3
|RB-X151V i SUBREGION DISPLACEMENT IN NRIN REM. PAGES (SD
{R8-214 ' WRITE REOUEST POINTER UREQP
RB-213 0BSECT 0BJIDENT

IDENTIFIER
{RB-211
|RB-X10 |
| R8-Z7 LDEV { HODA HODR
| RB-Z6 LOW ORDER DISC RDORESS LODR
| RB-2S
| R8-24
| R8-x2
| R8-22
| RB-21
6.23.00
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Region Header (Reserved Region

Menory Nanagenent Tables

234656 7 8 910112131415

B Rl B Bl ot et Rt e e el Bt Rl Rl Bl B
|RB-X30 REGION RSSIGNMENT STRTE RRS
RIRIRICISILIFITILIN 18
SIEfVILITIOfZ 1018 IR | IL
SISIRIEJZICINIF T |P | n
I} ITREIR] (217 | 11
Gl ILINE 1 1IN 1 14
|RB-X27 REGION SIZE IN PAGES RS
|R8-X26 ON GOING I/0 COUNT 10CNT
|RB-X25 INITIRTION MESSAGE INITNSG
TIEIOJQITIEIG (N IR N | n
O IX [N U INIX [R IS |E IS | N
GITIGIE|CIP IR IGILIG I G
GIDIOISIORIBIAIPIS] v
LITIZTIEIRIEIRIBIR|T | ]
EISINIGINIQIGIOIGIA | L
AIG IR IS |U|E IR IE IR | 1
BID|D(VIE 1Ty v 0
L E [
|RB-x24 ORQ REL ENTRY RDDRESS INITINFO
|RB-X23 CONPLETIGN RESSAGE conerse
TInig(sSiIin n
ojojticiols S
G IV IK|H U |G G
GIEID|E|R IO v
LIRILIDIK IB R
EIEIKINIE IO L
Q S R I
G T D
|RB-X22 NAXKE PRESENT DEFERRED QUEUE (PCB INDEX) NPGLINK
|RB-X21 RELERSE PAGE COUNT PRGECNT
IRB-XZO= SPECIAL REQUEST TRBLE PTR (SRT TASLE REL) |SPECFEQITABPIR

6.23.
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jon Header (Reserved Reqign:

2346567 8 9101112131415

R n_Header (Rssigned Region

Nenory fanagenent Tables

234567 8 9101112131415

e e e e A o i o DY P I P S Y e g e g B B
|RB-X17 SUBREGION RSSIGNNENT STARTE SAS {R8-X30 REGION RSSIGNRMENT STRTE RRS
i CIRIRIRIR | 1 AIRIAIC IS ILIF ITIL | 18
I A [E 10 IE € | 10 SIEIVILICIK1Z [0S | i
I CIFICIFIF | | s SIST INT IPINIFIT I in
I Rl 12131 11 NI I

EEEEEEIN 1P
|RB-X16]  SUBREGION SIZE IN PAGES 58
I |RB-227|  REGION SIZE IN PAGES RS
IR8-215{V | SUBREGION DISPLACEMENT IN RRI NER. PAGES |SD s
[R8-214]  MRITE REQUEST POINTER UREQP
|RB-225
|RB-Z213 QBJECT OBJIDENT
- - |RB-224
I0ENTIFIER
1RB-223
IRB-X11]  FREEZE COUNT LOCK COUNT KFZONT o2
[RB-X10]  URITE DISRBLE 1/0 FROZEN WDIOFZCNT
COUNT COUNT : RB-121
| R8-x7] LBV WIGH OROER OISC  HODR RB-X20
ADDRESS
| RB-26]  LOW ORDER DISC ADDRESS L00R
| RB-5
| RE-14
| RB-X3 TINE OF RRRTINE
RRRIVAL
| RB-X1
6.23,00 6.23.00
P P
Herory Nanagerent Tables Nerory Nanagement Tables
Subregion Header (Rssigned Reaions) ion Header (Cached Region
2345678 9101112131415 23465678 910112131415

P o P e Py o e W o B B BT P P e e P o R B B
{RB-217|  SUBREGION RSSIGNMENT STATE SRS |RB-217|  SUBREGION ASSIGNMENT STRTE SRS
| CIRIRIR IR | |1 I CIRIRIRIR | |1
I A IE 10 IE IE | |0 i AIE |0 IEIE | i
1 CIFICIF IF | | s ] CIFICIFIF | | s
i Wil 12131 IR i Wil 12131 11
IRB-216]  SUBREGION SIZE IN PRGES ss IRe-X16] SUBREGION SIZE IN PRGES s
IRB-X1SIV | SUBREGION DISPLACENENT IN MAIN NEN. PRGES |SD IRB-Z1S|V | SUBREGION DISPLACENENT IN NAIN NEN. PAGES [SD
IRB-214|  WRITE REQUEST POINTER WREQP IRB-214]  WRITE REQUEST POINTER URECP
IRB-X13|  OBJECT ORITOENT [RB-X13]  OBUECT ORJTOENT

IDENTIFIER I0ENTIFIER
{RB-X11|  FREEZE COUNT LOCK COUNT LKFZONT IRB-X11]  PREVIOUS CACHED REGION (AODRESS OF PD  |PD
[R8-X10]  WRITE DISRBLE 1/0 FROZEN UDI0FZONT FIELD OF PREVIOUS CACKED REGION)
COUNT COUNT | 1
i | RB-x? wev | HIGH ORDER OISC  [WOOA
| RB-X7| LRV HIGH ORDER DISC  |HOOA ] ADORESS
RODRESS |
| RB-6 L0 ORDER DISC ADDRESS LA
| RE-X6 LON ORDER DISC RODRESS LODR
| Re-15 NEXT CACHED REGION (RDDRESS OF ND "3
| RB-XS -
FIELD OF NEXT CRCHED REGION)
| RE-24
| K8-13 TInE o ARRTINE
| RB-13 TIn€ OF ARRTINE - -
. - RRRIVAL
RARRIVAL
| Re-x1 DISC ADDRESS ACSL(3) CACDADISP
| R8-1
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Menory NManagenent Tables

Regjon Header and Trajler Field Descriptions

RRS, Region Assignnent State

) Region Rssigned Flag
) Region Reserved Flag
) Region RAvailable Flag
) Region Cleaned Flag

) Saze Change Pending Flag
)

)

)

)

)

Region Locked Flag

Region Frozen Flag

: Region I/0 Frozen Flag

8: LSTT segnent, Region Rap Flag

9: Not used

15:1) Blocked Lock Migration in Progress Flag

0
1
2
kH
4:
5:
6:
A7:

I0CNT, On-Going I/0 Count
= # of on-going I/0s in the region which nust conplete
before the initiation nessage can be processed.

INITASG,  Initiation NMessage
.(0:1) Message Processed Toggle Suitch
.(1:1) Nessage Externally Disabled th
.(2:1) Message On-going I/0 Disabled Flag
.(3:1) Queue Segment Read Disc Request Flag

1) Incore Move Request Flag

(5:1) Expansion Reguest Flag

(6:1) Garbage Collection Flag

.(7:1) nNessage Aborted Flag

(8:1) Release Residual Pages Flag

(9:1) OK To Start Conpletion Flag

(15:1) Nessage Valad Flag

INITINFG, Initiation Message Ruxiliary Information
= DRQ relative index of segnent read disc request if
INITNSG. QREADREQ =1

or
QREADREQ = +/- Displacement to initiation message for noves
and expansions.

ConPnsG, Conpletion Nessage

.(0:1) Message Processed Toggle Suitch
.(1:1) Segnent Modification Required

Nenory Managenent Tables

WPOLINK  PCB relative index of the HERD of the nake present
queue.

PRGECNT, Release Page Count
= ¥ of extra pages to release before processing initiation
nessage.

SPECREQTABPTR, A Special Request Table relative index to the list
of devices queued on this segnent.

SRS, Subregion Rssignnent State
.(on? Cached region
.(1:1) Referenced
.(2:1) Recover Overlay Candidate
.(3:1) Reference 2
(4:1) Reference 3
(13:3) 1/0 Status fron region fetch

ss, Subregion Size (in pages)
$0, Subregion Displacenent
.(0:1? Displacenent Count Valid Flag

.(1:15) # Pages to Base of Region

WREQP, Urite Request Pointer
= DRQ Relative Index of Disc Write Request when the
Data Segnent 1n the Subregion 1s in Motion Out
Uhen the region belongs to a cached donain uhich
is napped (1.e., OBJIDENT = 30000/non zero nunber)
this word 18 non zero. If the cached donain is not
napped WREQP 1s zero.

O0BJIDENT, Object Identifier - has standard object identifier format

LKFZCNT,  Lock and freeze count
.(0:8) Nunber of tines region has been frozen
.(8:8) Nunber of tines region has been locked

WDIOFZCNT, 1/Q freeze count
.(0:8) Not used
.(8:8) Nunber of times region has been iofrozen

For regions belonging to cached donains, the above tuo uords
contain the absolute address of the PD field in the previous

.(2:1) Block Lock Reguest region belonging to a cached donain.
.(3:1) Send Scheduler R Message
.{4:1) Ruaken R Device HODA, High order disc address in virtual nemory of this
.(5:1) Nessage Rborted region
.(6:9) Rvailable
.(15:1) Nessage Valid Flag LoDA, Lou order disc address in virtual nemory of this
region
6.23.00 6.23.00
2- 28 -9
Nenory fManagenent Tables Disc Layout
ND, Next cached donain link for cached domain regions CHAPTER 3 DISC LAYQYT
only. Contains the absolute address of the ND field
of the next cached region. (2 words)
sten Disi ut
ARRTINE, Arrival tine, contains the tine at which the segnent
contained in the region became present
SECTOR # SECTOR #
CRCORDISP Valid only for regions containing a cached domain, 0 DISC LABEL 0
this uord represents the disc address (in one word)
of the segnent contained in the region. This uord 1 DEFECTIVE TRACKS/SECTOR TASLE 1
uhich exists in each nember of a linked list of cached
donains, is used as the target uord during the LLSH 2 COLD LORD CHANNEL PROGRAM FOR KP-IB 2
instruction.
3 NEN OUNP CHANNEL PROGRAM FOR HP-1B 3
Space Rllocation Structures 4 CODE FOR 4
H) INITIAL PROGRANS H
fAs of MPE V/P and V/E, one doubly linked list structure is used instead of -
the, nultiple lists ordered by size as in NPE IV. SysGlob locations X250 6 "BO0TSTRRP" 6
through 2253 contain the respective head and tail (bank & address) of the - -
available region list. These four uords have in essence replaced the ARSBN | 7 SEGNENT 7
and ARL data structures in NPE IV. Memory allocation and deallocation is - -
handled through PUTONRRL and TRKEOFFARL. The search for an available region | 10 8
of the desired size is dons via the LLSH instruction. The format of the list - -
is the following : | 1" 9
- - > VARIRBLE
SysGlob 2250 & X251 points to the absolute address of the NEXT LINK | . LENGTH
field (two uords) in the first available region on the list. The - -
NEXT LINK field in the first available region points to the | .
absolute address of the NEXT LINK field in the second available - -
region and so on. It is worth mentioning that in addition to | . .
having a NEXT LINK field, each available region also contains 2 - -
PREVIOUS LINX pointer, which nakes nanagement of the list both | . .
easier and faster. | - -
| . .
LOM CORE (CST POINTER, QI, ZI, POINTER) | «<--\ FOLLOWS
| INNEDIRTELY
TENPORARY CST (INITIAL PROGRAM) | RFTER
| BOOTSTRAP
INTERNAL INTERRUPT HALTS | SEGHENT
BOOTSTRAP STACK
RENAINDER OF SIO COLD LORD PROGRAM

6.23.00
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Disc Layout

Disc Layout
sten Die L} Disc Labe) (Sector O of Disc)
Systen Volune
SECTOR SECTOR #
1 . .
. 01 234567 8 910112131415
k] DISC COLD LOAD INFORMATION TABLE 28 RO Pl i e P e o P P B B B R B
0 0
33 DISC COLD LORD INFORMATION TRBLE 29
-- 1 0 1 UORDS 0-5 CONTAIN
36 DISC COLD LORD INFORMATION TRBLE X THE RSCII STRING
2 0 2 “SYSTEM DISC " FOR
¥ SYSDURP/INITIAL CONRUNICATION RECORD k1l | 3 ;HE SYSTERM DISC,
| 3 0 NLY.
L DISC COLD LORD INFO. TABLE EXT. kr .
4 0
L} DISC COLD LORD INFO. TRBLE EXT. 3
| 5 0 ) . H
: : |6 | OISt TP DISCSUBTYPEIS
SYSOB | 7 ROLLBRCK cuw'wao ID ®ASEE NOTE BELOW** ?
—e—ue) --=> NOTE: INITIAL |
2130/131 TRIES TO | 10 "3 K 8
SYSTER DIRECTORY ALLOCRTE |
DIRECTLY RFTER | 1 no" “on 9 IF WORD Z11
THE FREE SPRCE | CONTRINS R 1"
NRP. KOUEVER, 12 10 A FORMER SYSTER
THIS nAY VOLUNE HAS BEEN
VARY DEPENDING 13 11 SCRATCHED.
ON DELETED VOLURE NANE
VIRTUAL MEMORY ARER OR REASSIGNED 14 12
TRACKS
15 13
INITIAL PROGRAN SEGHENTS 16 UNUSED 14
(EXCEPT BOOTSTRRP SEG)
17 UNUSED 15
SYSTEN FILES
(FROR COLD LORD TRPE) 20 VOLURE SET ID *4SEE NOTE BELOU** 16
1-24 UNUSED [uords 17-20 (X21-724) UNUSED) “17-20
VOLURE TRBLE
INITIRL PROGRRN STRCK 25| SYSWCS64.PUB.SYS High Order Disc Rddress 21 %6X/70 WCS
RENAINING INITIRL CODE SEGHENTS INRGE
26| SYSNCS64.PUB.SYS Low Order Disc Rddress 22 POINTER
27| SYSWCS37.PUB.SYS High Order Disc Rddress 23 37 ggs
InR
USER FILES 30| SYSUCSI?.PUB.SYS Low Order Disc Rddress 24 POINTER
6.23.00 6.23.00
3-2 33
Disc Layout Disc Layout
Systen Volune (Cont.) rial Volum
|
| 31| UCSLE1.PUB.SYS High Order Disc Rddress 25 *NICRO/XE 0
| UCS INAGE 0 (:STORE)
= 32| MCSLEV.PUB.SYS Lou Order Disc Rddress 26 POINTER o 1
| 33| UCSLE2.PUB.SYS High Order Disc Rddress 27 *NICRO/LX/GK 2 2
| NCS INAGE COLDLORD SIC CHRNNEL PROGRAM (NON-HP-IB
| 34] UCSLE2.PUB.SYS Lou Order Disc Rddress 28 POINTER 3 MACHINES ONLY). FOR HP-IB MACHINES, COLD |3
| LORD CHANNEL PROGRAM IS IN SECTOR 2 AND
| 3 29 4 SOFTOUNP CHANNEL PROGRAN If IN SECTOR 3. |4
111119
RESERVED so1|zaasls7uso1lzaass
“ “ 6SC|MV|SR| i TYPE iﬂEDIﬂ TYPER|6 SC =1 =
===l | I SCRATCH VOLURE
17 120 7 7 WV s 4 = NASTER
! VOLUNE OF PV SET.
m DISC FREE SPRCE MRP 0K FLAG 121 10 [ 8 SR=is=
SERIAL DISC
17 DISC FREE SPACE MAP DESCRIPTOR 122 1" 9
TRBLE CHECKSUR
12 it "t 10\
173 DISC FREE SPRCE DESCRIPTOR TROLE 123
DIRTY FLRG 13 “R* b 11 | VOL KARE
bd
174 124 1 b s 12 | "SERDISC®
- DISC FREE SPACE DESCRIPTOR - |
175 TRBLE RDORESS 125 15 " SDISC VERSION 13/
NURBER
176 126
m = DISC FREE SPRCE BITRAP RDDRESS - 12 16 WORDS PER SECTOR 14\
17 SECTORS PER TRRCK (CRRTRIDGE TRPE = 1) 15 l
* UCS image pointers point<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>