


IBM System/3S0 
Time Sharing System 

General-Purpose Operating System 

Quick Guide 
for 

System Programmers 
TSSS 

ASSEMBLER 

CONTROL BLOCKS 



Tllirct }',Jilion (June I '}7(f1 

This is a major revision of, and make:-; obsolete, X2R-6401-0. This 
edition applies to Version 7, \10dification O. of IBM System:'360 Time 
Sharing Sysktn, and 10 all subsequent releases until otherwise indicated 
in new editions or Technical Newsletters. Changes arc periodically made 
to the spcdficatiom herein; be-forc w.ing this pllhli~ation in connection 
,,;\lith the operation of IBM systems, refer 10 the latest edition of IBlH 
Svslel1l!3fJ() TiHie Sharing Svstem: A ddendum, Order No. GC28·2043 
f~r the editions of pub1icati~m that are applicahle and current. 

Text lor thi~ manual has been prep,Hed with the IBM 
SELECTRIC®O)mp<lser. 

Requcsts for copies or IBM puhllcat100s ~houid be made w your 
JBM representative or lo the IB"\l branch olTke serving your locality. 

A fonn is provided with this publication for reader's comment". If 
th~ form has been removed, cumments may he addressed lo IBM 
Corpor:Jtion, Timc Sharing Systcm/360 Programming Puhlications. 
Department 643, NeighborlJood Road, Kingston, r\C\\' York 12401. 

Copyright© 1969, 1970 
Intern:Hional Business Machines Corporatilon 



TSS/360 System Reference Library 
Introducing TSS/360, GC28-2048 
Concepts and Facilities, GC28-2003 
Data Management Facilities, GC28-20S6 
Assembler Language, GC28-2000 
Assembler User Macro Instructions, GC28-2004 
Assembler Programmer's Guide, GC28-2032 
IBM FORTRAN IV, GC28-2oo7 
FORTRAN IV Library Subprograms, GC28-2026 
FORTRAN Programmer's Guide, GC28-202S 
PL/I Reference Manual, GC28-204S 
PL/I Library Computational Subroutines, GC28-2046 
PL/I Programmer's Guide, GC28-2049 
Linkage Editor, GC28-2ooS 
Command System User's Guide, GC28-200l 
Manager's & Administrator's Guide, GC28-2024 
Operator's Guide, GC28-2033 
Independent Utilities, GC28-2038 
System Programmer's Guide, GC28-2008 
System Generation and Maintenance, GC28-2010 
Remote Job Entry, GC28-20S7 
Multiterminal Task Programming and Operation, GC28-2034 
Terminal User's Guide, GC28-20l7 
System Messages, GC28-2037 
Time Sharing Support System, GC28-2006 
Master Index, GC28-2023 
Quick Guide for Users, GX21Ui400 
Quick Guide for System Programmers, GX28-640l 
Addendum, GC28-2043 

TSS/360 Program Logic Manuals 
System Logic Summary, GY28-2009 
Resident Supervisor, GY 28-20 I 2 
Task Mouitor, GY28-204l 
System Service Routines, GY28-20 18 
Dynamic Loader, GY28-2031 
Access Methods, GY28-2016 
Command System, GY28-2013 
Program Control System, GY28-20l4 
Assembler, GY28-202l 
FORTRAN IV, GY28-2019 
FORTRAN IV Library, GY28-2020 
PL/I Compiler, GY28-205l 
PL/I Library Computational Subroutines, GY28-20S2 
Linkage Editor, GY28-2030 
System Generation and Maintenance, GY28-201S 
Independent Utilities, GY28-2039 
On-Line Test Control System, GY28-2042 
System Control Blocks, GY28-201l 
Time Sharing Support System, GY28-2022 
Operator Task and Bulk I/O, GY28-2047 





CONTENTS 

Definitions ... 3 
Invoking TSSS . 3 
Qualification ... 3 
Syntax ... 4 

Operators .. 4 
Symbols ... 4 

Exte-rnal symbol!; ... 4 
SP 5ymbols ... 4 
System symbols. .4 

Formats for system symbol specification ... 4 
Data fields ... 6 

Commands 
TSSS command functions ... 7 
TSSS command formats ... 8 

Examples ofTSSS usage. . 9 
Displaying storage areas. _ . 9 
Dumping storage areas ... 9 
Modifying storage areas ... 10 
Assign tape device for dumps ... 10 
Indirect addre\'>ing. . 10 

TSSS 





TIME SHARING SUPPORT SYSTEM 

DEFINITIONS 

TSSS restricted to system programmers with authority codes 0 or P 
RSS-resident support system (suspends TSS/360) 
VSS-vUtua! support system (executes within TSS/360) 

Programmer Classifications 

MSP-master system programmer, uses RSS; only bne MSP connected 
to system at a time 

TSP-ta,k system programmer, uses VSS and, indirectly, RSS; several 
attached to system at one time, but only one per task 

INVOKING TSSS 

Action 
External interrupt 
key pressed 

VSS command at 
user lennina! 

CONNECT command 
issued by MSP 
followed by RUN 
or DISCONNECT" 

Result 
MSP connected at operator~s terminal, $ written 
at tenninal to invite TSSS input, RSS mode; 
TSS/360 execution suspended 
TSP connected at same user terntina1. $ written 
at tenninal to invite input, VSS mode for task~ 
task execution suspended 
TSP connected at tenninal of specified task, $ 
written at terminal to invite input, VSS mode 
for specified task; task execution suspended 

*CONNECT command, RSS only, can be issued only by MSP 

QUALI FICATION 
Address Qualification 

real storage addresses-$RM 
virtual storage addresses-$VM 
externaJ storage addresses-implied secondary storage address in 

operand 
Command Qualification 

Indicates private or global (public) AT statements; MSPs and TSPs 
implant ATs in real, virtual, or shared virtual storage; ATs implanted 
by RSS (for MSP or TSP) are globally qualified; those implanted by 
VSS (for TSp) in shared virtual storage can be optionally qualified 
as global 

Qualification Relationships 

In Qua1i1i- AT-Table 
Issued storage Implanted cation 

by (type) by assigned TSP G1oba! RSS 

TSP rea! RSS g1oba! X 
TSP virtual VSS private X 

virtual VSS private X 
(shared) g1oba! X 

MSP rea! RSS globa! X 
MSP virtual RSS globa! X 
MSP virtual RSS g1oba! X 

(shared) 

3 



SYNTAX 
The following operators and symbols are used with TSSS commands: 
Operators 

Arithmetic Operators 
+ (addition) 
- (subtraction) 
x (multiplication) 
I (division) 

Boolean operators 
& (and) 
I (or) 
--, (not) 

Relational operators 
< (le" than) 
> (greater than) 
= (equal to) 

Symbols 

External symbols-reference specific data fields (in real or virtuai storM 
age) 

SP symbols-symbolic names, used by system programmers in TSSS as: 
eidentifications of (temporary) defined data fields 
• pseudonyms for TSS/360 data fields or ]/0 devices 

Specified as: character string; one-to-eight alphameriC characters, 
fust alphabetic 

System symbols-when used in command statement operands, pre­
defined TSSS symbols reference specific data fields or perfonn cer­
tain functions 

Formats for system-symbol specification 
SRM[(n)] [.] real memory 
$VM[(n)J[.] virtual memory 
$B (sp symbol) base address, field containing 
$P (sp symbol) pointer 
$L (sp symbol) length 

$T (sp symbol) type 1 hex=OI, chaF02, dec=03 i 
$S (sp symbol) sIZe 
$R (n) general-purpose registers n=O-J5 
$C en) extended-control registers n=O-15 
$E (n) floating-point machine registers n=0,2,4, or 6 
$DHDR used with SET command~ establishes label for out­

put of DUMP command; maximum header length, 
80 bytes. 
SET $DHDR='SAMPLE OF TSSS DUMP' 

$TASK (taskid) used \vith DUMP command to produce formatted 
dump of a task's status indicators; if no taskid speci­
fied, current task assumed: 
PrinlLine 
Number 

I 
2 
3 
4 
5,6,7 
8,9,10 
11,12 
13; 14, 15, 16 
17-21 
22-34 

Contents 

primary header 
$DlIDR 
taskid, user IDr 
current PSW 
general registers 
control registers 
floating-point registers 
old virtual PSWs. 
TSI 
TSI header 4 



---
PSIt! rymbols in RSS 
$PSW current PSW 
$PPSW program interrupt old PSW 
$SPSW supervisor call interrupt old PSW 
$XPSW external interrupt old PSW 
$JPSW I/O interrupt old PSW 
$MPSW machine-check interrupt old PSW 
PSW symbols in VSS 
$PSW currentVPSW 
$PPSW I recoverable data set paging error VPSW 
$PPSW2 program interrupt old VPSW 
$SPSW supervisor call interrupt old VPSW 
$XPSW external interrupt old VPSW 
$APSW asynchronous [/0 interrupt old VPSW 
$JPSW I/O interrupt old VPSW 
$TPSW timer interrupt old VPSW 
$VPSW VSS activation old VPSW 
ForMSPoniy 
$CAW channel address word 

channel status word $CSW 
$TASKID for MSP identification number of task that was cur­

rent when RSS received control 
for TSP identification number ofTSPs current task 

~ CSECT,PSECT,ENTRY f 
$ID(L 'xxxxxxxx,) used to obtain POINT (RM) name 

CSECT,PSECT (VM) 

whose address is nearest to but not greater than the 
address specified by 'xxxxxxxx' 

$MAP used to obtain dump of TSS/360 supervisor or a 
specific task 

$10~1 ~~bOlf[{ ,,,[number of recorosl,mode set}]) [(O,I,t,S)J 
decimal ,cylinder,track[,record,l 

integer 

Note: $10, used with SET command, allows user to 
card,to-tape: SET $10 (X'0182')=$10(X'OOOC,) 

terminal-to-tape: SET$10(X'0182')=C'AT INTPROC COLLECT 

COLAREA=$JPSW' 

$VAM({~~~::': integer} [,Yl) [.(O,l,t,S)J 
sp symbol 

SDOUT{X'XXXX' } 
sp symbol 

SDOur = device for DUMP commands 

$AT[.locationl } . 
$PATCH [.location) used Wlth DISPLAY, DUMP, or REMOVE 
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SSTATUS used with DUMP command to produce fonnatted dump of 
all system-status indicators: 

Data Fields 

Print Line 
Number Contents 

1 
2 
3 
4 
5,6,7 
8,9,10 
11,12 
13,14,15 
16 
17-21 
22-34 

primary header 
$DHDR 
taskid, CPUid 
cunentPSW 
general registers 
control registers 
floating-point registers 
oldPSWs 
channel address word, channel status word 
TSI 
XTS! header 

Data fields are dermed by: 

Symbols-system, external, and SP 

Absolute addresses-Hexadecimal storage addresses (in real or virtuaJ 
storage) referenced using L-notation. 
Format: L'xxxxxxxx' Implied Attributes: 0=0 

1=1 byte 
t=hex 
s=1 byte 

Indirect Addressing-multiple levels of indirect addressing may be speci­
fied with % sign 
Format: data field % 

where data field is generalized representation of all types of symbols 
and other means of designating storage addresses 

Subscripting-array name and subscript used to reference element in 
array 
Format: data field (m) 

m=O will point to rllSt element in array; in general. m=(x-l) will point 
to xth element in array 

Range-an address range 
Fonnat: data field t : data field2 

Immediate Attribute Designation-To derme or change implicit attri­
butes use "immediate attribute designationn 

~ datafield(oJ.,t,s) 

where 0 = offset 
I = length 

t __ { I = decimal integer } 
type X = hexadecimal 

C = character 

s ;;;: size 
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~--

literal data-immediate data in input stream that becomes content of 
nonaddressable Held 
~ Max Value Implied Length 

Decimal 
Hexadecimal 

Character 

4 bytes 
determined by length in maximum length 
256-byte input buffer of 256 bytes 
not applicable specified 

number of 
characters 

~ 
128 
X'134.bc' 

C'CHAR""S' 

Constant data-address constants only; value equals storage address of 
symbol; specified as: A'symbol' 

TSSS Command Functions 

Command 

AT 

CALL 

COLLECT 

CONNECT 

DEFINE 

DISCONNECT 

DISPLAY 

DUMP 
END 

IF 

PATCH 

QUALIFY 

REMOVE 

RUN 

SET 
STOP 

Function 

Designates point in program where AT statement 
is to be executed 
Initiates execution of prestored set of command 
statements 
Moves data from specified area into specified col­
lectionarea 
Issued by MSP only; TSP is connected to VSS at 
terminal of specified task 
Defines temporary symbols and allocates neces­
sary storage 
Disconnects TSSS capability from terminal; re­
stores TSS/360 (except for patches); pennanent­
Iy lTansfers conlTol to TSS/360 
Writes data on tenninal 
Writes data on specified output device 
Tenninates reading of input device used for pre­
stored statement sets 
Designates conditional statement: if condition 
satisfied, statement is executed 
Alters contents of specified data field; keeps rec­
ord of patches 
Establishes implicit qualification (real memoty, 
virtual memory, or global) for subsequent 
operands 
Deletes ATs and associated dynamic statements, 
or deletes patches 
Transfers control to TSS/360; ATs can then be 
executed 
Alters content of specified data field 
Halts TSS/360 or specific task 
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TSSS COMMANDS 
Command Operands 

rxxxxxxxx' }[ 
AT dd e external symbol ] 

a :r ss spsymbol .... 
system symbol rxxxx
, } CALL C'xxxx' 

Sp symbol 
decimal integer-device address 

COLLECT sp symbol = { data field} [ ] literal •... 

{SP SymbOl} 
CONNECT task lID number = $TSKID 
(executed by constant 
MSP only) 

DEFINE (format I) sp symbol [.(oJ.t.s)] [ •... ] 

{xternal ~mbOI}[ ][ J 
(format 2) spsymbol spsymbol ,(o,l,t,s) .... 

system symbol 
address-L'xxxxxxxx' 

DISCONNECT none 

DISPLAY { data field}[ ] literal •... 

DUMP tala field}[ ] literal •... 

END none 

IF expression 

PATCH data fieldl = { ~!:.reld2 } [ •... ] 

{real $RM[(n)] [.command operandi} 
QUALIFY virtual SVM[(n)] [.command operand] 

global SRM [(n)] 

[ fternal SymbOl}] [ ] 
REMOVE 

$AT sp symbol 
{ $PATCH} system symbol •... 

L 'xxxxxxxx' 

r-"~~! ] RUN 
sp symbol 

address- system symbol 
L'xxxxxxxx~ 

SET d Ii ld -{ datafield2}[ ] ata 1e 1 - literal "" 

STOP none 

VSS user identification code 
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EXAMPLES OF TSSS USAGE 
Displaying storage areas 

1. display any area on direct access device 

{
' symbolic de- '} 

DISPLAY $10 (C' vice addr ',cylinder, track, 
actual addr , 

f'.:cord). (o,l,t,s) 
defaults: If (cylinder, track, [('cord) any of tht.:-;c is defaulted, ,iii to 
right an' do::raulted. default for o\Tsel (0)=0, length (1)=1. type 
(l)=hex, SlIC (s)"'1 byt..: 

2. display byte '3A' on cylinder 0, track=-1, record=l: 
DISPLAY $IO(C'12',O,1,l),(X'3A') 

3. display a register 
DISPLAY $r(15) 

4. display range of real core by use of literals 
DISPLAY L'I AC, L'22C' 

5. display range of VM by use of literals 
DISPLAY $VM,L'15004',(,20) in hex format 
DISPLAY SVM,L '15004 ',(,20,C) in character fommt 

6. display range of VM using symbols 
DlSnAY $VM,CZAHAR,(X'166',I) 

7. display owner ID oflocation in core 
use" DISPLAY $ID (L'28988') 
system: CHBSTE 2B988 

Dumping storage areas 

dump range in core by use of literals 
DUMP L'O':L'7ffff' (assumed dump of real core) 
DUMP L'O':L'7ffffffO' (virtual dump) 

2. dump range by lise of symbols 
DUMP LABELl :LABEL2 

3. dump range in VM when not certain or qualification 
DUMP $VM,L'O',$VM,L'lOOO' 

4. dump (in hex) VAM public VTOC on cylinder 0 
DUMP $IO(C'12',O) (in hex) 

DUMP $10 (1 ~:~~~sical pattA ,0) < (He) 

Note: Even with default for length=l (.,C) entire cylinder dumped in 
this case 

5_ dump VM and real core, when not certain of qualiticatlons, and get 
storage maps of both_ 
QUALIFY $RM 
DUMP $MAP 
DUMP L'O':L"7ffff' 
QUALIFY SVM 
DUMP $lIIAP 
DUMP L'O':L'7ffffffO' 
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Modifying storage areas 

L patch an area on a device; set byte '3A' on cylindcr=O. track:::; 1 > 

record= 1 at SDA= 12 equaJ to X'40' 
SET $10 (C'12',O.1.l).(X'3a') = X'40' 

2. change VAM disk ID on SDA=22 
SET$10(C'22',Q,O,3).(8,6) = C'NARESC' 

3. patcil area in user code. VM (e.g., restb1 header for specific taskid) 
SET $VM(X'OOJ4).L'90AFBO' = X'C3' 

Assign tape device for dumps 

$SET DOUT = $10 (C'43) 

Indirect addressing 

L d'~rlay feghters in XTSI of [he current !a~k (when LJualificd for 
$RMI 
DISPLAY L'188'\UX'CYh.(X·50',64) 

2. display contcnh of area pointed to by register 13, offset by 20 
(when qualified for SRM) 
DISPLAY SR(13)%.( X'20',20) 
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SYSTEM MACRO INSTRUCTIONS 
This section con1ains the system programmer oriented macro instruc­
tions. It contains alphabetic listings of the macro instructions with their 
definitions and formats. 

MACRO INSTRUCTION DEFINITIONS 
ACCTSUHR-ac..:ounting subroutine caU 
AlJDEV --add device to task symbolic device list 
ADDPG - add virtual storage pages 
ADSPG-add shared virtual storage page~ 
ATCS -activate tcnninal communication ~Ubprol'(.'SSllf 
ATPOL-poll for pending attention intcHupt 
ATTACH-attach a task to the system 
AUXSFT -create overload/overdraw inkrrupt control blocks 
AVAl!X ;jvailable l.lllxiliary remaining COllnt 
AWAIT -wait for interrupt 
CANCL-cancel real-time interruption 
CHANGE-change schcduh: table cntrv 
CHECK - wait f~r, test for compldion- of read or wnte 
CKALOC-- check for terminal MTT status 
CKCLS-chcck protection class 
CLEARQl clear terminal device status 
CLlC--rl':Jd l'ommand from SYSIN 
CLIP ""read command from SYSIN 
CLOSE (MSAM) -disconnect dut •• st't from user's problem pTO!!ram 
CLOSE (TAM)-rcmovc communication lines from USl' 

CNSEG -conned segm{:nt lo \haTed p~c table 
CONN - conncc1 a multitcrminai task 
CRTSI --crcatc task status index 
DCB (MSA~n -set up data control block 
DeB (T AM)-set up data control block 
DCBD specify DC'B D51£1 
DCLASS-spedfy privilege dass 
DCON---disconncct a multitcnninal ta<;k 
DIJEF-definc data set 
DELET -enter delete program 
DELPG-dektc virtual storage pagc~ 
DFTRMENT -define polling list 
DUNK --transfer to dynamic loader for ex !emal "ymbol Iesolution 
DLTSI-delete task status indt~x 
DSSEG-disconnect shared page table from sL'gmcnt 
ENTER-- E'nter privileged service rontinl' 
ERROR-indicate supervisor-detected I:rror 
FINDDS--Iocate JFCB corresponuing to data:,l't name 
FINDJI"CB-locak JFC'B and en<>ure volume mounting 
FJNDQ1-find tl~rminal requiring work 
FINISH (MSAM)- end of data set 
FREEQ I --drop a terminal device 
GET (MSAM)-get record 
HASH develop- hash value for symbol 
INVOK E --- tramJer cnntm! 
lOCAL-I/O c,,1i 
ITI-inhibit task interrupts 
LCD --indicate line code 
LiBESRCH-iocatc program module in {'xu'rnallihrary 
LSCHP-list ch~mged virtual storage pagc\ 
L,lPSW -load virtual program status word 
MOVXP--move page table entries 
OPEN CMSAM)-prcpa.Te data control block for proccs~ing 
OPEN (TAM)--pn~pare DCB for procc~:'.ing 

I for usc only in MTI application programs 
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PSCVC-enter program control system 
peaur "'"fite virtual storage pages to l'xtem<lJ storage 
PRESENT -present current schedule level 
PTI-permit task interrupts 
PULSE-pulse schedule table entry level 
PURGE···purge I/O opt'wlions 
PUT (MSA M) pu t record 
RCR-Tt!source control instruction 
RCR OPEN 
RCRCLOSE 
RCR UPDATE 
RCR RATION 
RCR VACATE 
RCR LOGOFF 
RDI -reset drum interlock 
READ (TAM)-read from another terminal 
READQI -initiate read operation to tcnninal 
REDTIM read elapsed real time 
RESET -reset device suprcssion flag 
RESUME-return to ealling program 
RJELC-·remote job entry line control 
RMDEV -remove device from task symbolic device list 
RSPRV -restore privilege 
RSTTIM -reset system time 
RTRN ·-enter command ;malyzer to end run 
SAMPLE-sample system status table 
SCHED-schedule table entry 
SCRTSI-special create-task status index 
SETAE -set asynchronous entry 
SETSYS -set system table field 
SETTIMER-set real-time intervals from resident program 
SETTOD-set time of day 
SETTR ·-set real time interval 
SETTU -·set user timer 
SETIJ"P set up task status index field 
SETUR -unit record device set up 
SETYyfD-set year, month, and day 
SETXP-set external page table entries 
SETXTS--set up extended task status index field 
SPATH-set I/O devke path 
STORE -store register contents 
SYSER ·indicate nonresidcnt-program-dctected error 
TSEND-force time ~lice end 
TWAIT ·wait for terminal I/O interrupt 
UPDTUSER-update user tables 
USAGE-display resource usage stati>.:tics 
VSEND·- send message to anothcr task 
VSENDR ,>cnd ml.';.;sagc to lask and await n .. ';o;ponSl' 

WAIT2 -wait for terminal stimuli 
WRITE (TAM)-write mc<;sage 
WRITEQl -write message to tenninal 
XTRCT --extract task status index field 
XTRSYS-extr<lct system table field 
XTR TM -extract accumulated CPU time 
XTRXTS .. extract extended task status index field 
ZEROSST -zero system status table 

Inner Macro Instructions 
CHDERMAC generate error message 
CHDINNRA-gcn~ral type-lor type-2 linkage 
CHDPSECT -res.erve storage ror parameter list 

1 for use only in MTT application programs 
2ean be used in both TSS mode and MTT mode 
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MACRO INSTRUCTION FORMATS 

Name Opemtion 

tsymbo] I /\('CTSUBR 

I symbol] ADDEV 

[symbol] ADDrG 

r symboll ADSPG 

["c.ymboll t\TCS 

lsymbolj ATPOL 

ATTACH 

[symbol I A UXSET 

Operands 

[ device number {v~~~e} ] 

return d3ta. if rep; 0 high-urdcr bi( = 1 ; 
exceeds allowable device limIt 

[ page count r~~~C} ] 

[ l, ,start addre~<; -addrx .half vage protection l] 
, (Q~J8"S. code ~ 

cooe 

All 

AC 

BA 

II( 

CA 

CB 

[ {'dd"}] [ jvalu'l ] start (u ,page count ~ (Q) .( 

[ .J, s.han~d pa~(:'. lable number value, '!,' ] 
f (1 f)rotectlOn cia"" code , 

---

see ADDPG 1m codes 

I notle 
~-------

i m>(': pre,('( 18gl~le!sOJnJ I willi 

ret: 0 

reg I 

program addrcss-addrx I,switl:h-addxj 

[,;ymboll A VAUX--t-:I~am~o~\~m~t-~va~h~"-,l l~oc~a~ti~O\~,-~ad~d~c----------1 

15 



Name Operation 

[symbol) AWAIT 

Isymbol) CANCL 

[symbol) CHANGE 

CHECK 

[symbol) CKALOC 

[symbolJ CKCLS 

[symbol) CLEARQ 

Operands 

[task status index address-(reg) 1 

.interruption rlne adeon e~::~l} 
retum data: reg 15 set to X'15' for normal returns 

(secTAM) 

r {,Omp-VaIUe,] 
LJevnbr t~;-value ) 

return data: reg a is set. to 
code meaning 
o a U~l currently has control of the terminal 
I W8!.Jn conhol of RTAM; now under user 

control 
terrnifllli is associated with MTT; control 
of 1/0 is not gIven to user 
user control relinquished successfully 

return data: reg 0 low-order byte set to 
code protection class 

page unassigned 
user read/write (least restrictive) 
user read only 
user cannot read or write (most restrictive) 

relative line number-value 

return data: 

code meaning 

00 normal return 
04 invalid relatrve line number 
08 busy 
OC attention il1terruptioll received; 

normal clearing funcli<IllS performed 

[symbol] CLIe none 

[symbol] CLIP none 

CLOSE 

[symbol] CNSEG 

(symbol) CONN 

(see MSAM and TAM) 

[{ 
segment number-value, shared page }] 

table number-value 
(!l 

note: registers 0--5 must be presel with the indkaled 
values 

!.:.g parameter 
0,1 eight-character application program name in 

EBCDIC: If less than eight characters, pad 
with trailing blanks 
virtual storage address of firsl reT slot 
virtual storage address of the first buffer page 

16 



Nom. Operation 

(symbol] CRTSI 

DCB 

OCLASS 

IsymbolJ OCON 

["Ymbol[ DELET 

[symbol] DELPG 

DFTRMENT 

(symbol) DUNK 

(symboll DLTSI 

[symbol] DSSEG 

hymboll ENTER 

[symbol] ERROR 

[symbol) FlNDDS 

Operands 

left half-word ,,:olltain~ maximum number 
of lines allowed simultaneous conned ion; 
right half-word conlalOS huner length 
left half-word is sci to nwnbcr of pages 
allocated for tht'! TCT and buffer pages 

return data: low-order half-word of register 0 is 
SCI to X'FfFF' if task already a mullilermmal task 

return data: reg I set to task ID or to D's if 
TSllimiL exceeded 

(sec MSAM or TAM) 

none 

none 

[start 3ddress{ a1~;}] [.pag~ count{ v~~e}] 
(sec TAM) 

none 

[ shared page table number {vt~~e } ] 
none (reg. 15 must be preloaded with enter 

code; see table of enter codes, 
following in this section.) 

errtype-code, compat-integcr, opt-integer, 
idno-integer 

minor software error 
major software error 
hardware failure 

dsname-addr, byte-addr, area-addr 

return data: 
reg. 15 = code 
(hex) definition 

00 )FeB found or created 
04 no JFCU found; no request to create one 
08 no JFCB found; request to create one, but 

no dsname in catalog 
OC no JFCB round; DDEF could not create one: 

space unavailable 

(symbol) FINDJFCB ddname-addr,byte-addr,area-addr 

[symbol] F1NDQ (relative line number-value I 

relum dala: 

code meaning 

00 no work 
04 invalid relative line numher 
08 initial conne..:tion of devi.:c 
OC attention rccel¥cd from terminal device 
10 stJlid I/O error on lernnnallinc 
14 message out, complete 
IS message in, complete 
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Name Operation Operands 

FINISH (see MSAM) 

bymbolJ FRtEQ relative line number-value) 
ALL f 

I,message pointer-addrl 

[ . fPD~ , dlsconned lid) ,i 

return data: 
regIS=~ meaning 

00 norma[return 
04 invahd relative line number 

GET (see MSAM) 

[symbol] HASH name, value 

(symbol) INVOKE address program adcon-addrx 

(symbol] IT! none 

[symbolJ LCD SDA'= symbolic devir.:e addrcsl, 

return data: low-order hyte of register 0 IS sel to one 
of the following codes: 

,od, meaning 

00 no entry for specified SDA 
01 1050 PITC /8 (folded) 
02 2741 Correspondence (folded) 
OJ 2741 PTICJ8 (folded) 
04 telelypewflter ASCII (folded) 
05 1052-7 EBCDIC 

[symbol] LlBESRCH list-addr,not found exit-addr 
return data: 9 words of information loaded into 
address at list-addr+3 

(symbol] LSCHP 
[ start { ~~;X } ] [,page ,"unt { v;~~e} ] 
return data: page condition code for page 
'n' is set in bits 2n-2 and 2n-1 in reg 0; 

bit 
~ definition 

00 page in core changed 
01 page in core unchanged 
10 page not in core changed 
11 page not in core unchanged 

(symbol] LVPSW 
[ PSW address { a:1:x} ] 

(symbol] MOVXP 
[start address {at: } ][,to address {,~1)rx}J 
[pagecount{~~~;} ] 
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MSAM (multiple sequential access method) 

Name Operation Operands 

{symbol] CLOSE (deb addr, .) 

[symbol] DCB DSORG= MS[,MACRF"'l~'][ ,DDNAME= alphname ] 

\,DEVD=codc1 l,RECFM=codel (,LRECL=abscxpl 

[,RETRY'l~! ] [,COMBlNE.j ~! ] [)'OCKE11iJ 

[,FORMTYPE·{m [,INHMSG= {:}] 

('MODE={~}] [STACK=a} ] 

[PRTS~{! tJ 
DDEF {ddname-symbOl} DSORG=PS 

PCSOUT ' 

fda l ,DSNAME=data set name,UNIT= [ 

Kote: For additional optional parameters, see 
Quick Guide for Users 

[symbol) FINISH {"ddrx } deb (I) 

return data: 
reg 15 "" code definition 

a normal completion 
4 110 not completed;reissue FINISH 

until different return code received 
8 complete with 110 errm 

[symbo1] GET {addr } [ {addrx }] deb (I) ,area (0) 

return data: 
reg 15 = code definition 

o normal completion 
4 1/0 not complete; reissue GET 
8 unrecovcrable I/O error occurred 

12 end of file; reissue FINISH 
16 control card !lensed 

{symboll OPEN [ j<dcb-addr,[(Opt-eode)J.f ... )1 

[symbol] PUT { addrx }[ {addrx }] deb (I) ,area (0) 

return data: 
reg 15 = code definition 

a normal completion 
4 ItO n01 complete, reissue Pur 
8 unrecoverable 110 error occurred 
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Name Operation 

MSAM 

tsytnbolJ SETUR 

! 

Operands 

(Continued) 

dcb{ atl~r}, param {~~~r} 
return data 
reg 15 =~~-:d-.: ddJlli!JOf) 

nUfIDJI cmopiL'liufl 
operation not completed; reIS,Llt: 
SFTUR 

R u[lfcl,;o .... erahle error m.:t:urred 
12 paElmekr )~ invalJd SYSLRS key 
16 invalid huffer load key in ,\YSlJCS 

~~~~~~---+-----------------------------1 
Is.ymhol] PGOlTT 

! symbull PRESE~ I 

r<':iurn data: reg (I f0ur hit group code, 
describing action of each page; bits 0-3 first 
page. bils 4-7 second, etc 
value de!inition 

0000 no error-page transmitted 
0011 virtu31 ,torage page llUl a,signed 10 task 
0100 reqlle5t for zero pages 
0101 symoulic deV1CC not assigned to task 
0110 page in. had devke, volume is movable 
0111 page ill, bad device, volume fixed 
lOOO page 1lI, medHtID r"ilme 
100 1 page out, had devic0. volllllle is movahle 
1010 rag\! out, bad devIce, volume fLxed 
JOI! page out, medium fatlme 

{symbolJ pn I none 

I symbol] PULSF. . none 
[-T-~~--~-------I ' [ { ;~~iOIl-cOde, ,YIIlbolic device nUmber} ] 

ISYIIlbOIlllPURGE [J,t",keOde{~i}[,l",kidval\leJ \] 

l (1) \ 

action COd0~ are 

AR purge all devices llnmediately 
AS purge all device>, leI active ones quiesce 
Ai purge all [/0 requesH iIilIllCdii:\tel), Je~ve 

TSDL alone 
AD n:move the TSDL 
SR purge ~peClfled dt!vlCe after quiesce 
task codes mean· 

AT purge all task> 
ST purge specifIed ta.,k only 

Pt;T (se('~1SAM) 

Isymbul} RCR ~. [. !~"dd' I] OPEN, tmlure-addr ,usend IJCMUillf 

[ J""d, I] [ l'dd"] ,u.'>er entry (fCMVLL' AUL entry TCMAUL ( 

[lOgOn mJ 
CLOSE, failure-addr [,AUL entry { ~~~~AUl>-~ 
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r-----,----,------- --------, 
Name Operation Operands 

UPOATE[ ,user entry {~} ] 
--"-----j 

RA nON. failure-addr, 

type 

l
CPU~(,PU time (med with RATION onlYI 
CO'N""N - terminal connect time 
TASK - a TSS background task. 
'STOR - permanent or temporary 

external storage 
DA - dired access device 

l ~(~-_~~:~~t~~:~pper!rti;~ \ 
RPU - reader/punch 
BI- BULKIO records read in 
BO - BelKIO records written out 

! ,amount-value] 

v ACATE. type-code 

{,amount-valuel [user eotry{ ~~~VLU} ] 
I ,failure-addr I 

~e: Codes are indicated under RATTOK.-

LOGOFF, failure-addr 

{symbol) RDI none 

hylnhol] READQ 

I symbol] REDTIM 

lsymbol] RESET 

RESUME 

[ COMPSFL::OV:.JIU~ 

line T1umh~r 

inll'lrupliol1lcceivcll flom 

10 mitlaiwil 

return data: legS 0 & 1 = douhle-precision, 
Ilxed-point system time in mi;,;roscc()nd~ 

[ \VOluef] 
device numbl'I '. 'ALL' I(Q) 

larea-<lddTx,{rcgl-intcger[ .reg2-intcgerl ) J 
l;RC=intcger] 
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Name Opl;.'r<ltinn 

(syrnbolj RJELC 

{symbol] RMDEV 

[symbol] RSPRV 

[symbol] RSrIlM 

{symbol] RTRN 

[symbol] SAMPLE 

It.ymbol] SCHED 

{symbol] SCRTSI 

[symhol] SE'IAE 

{symhol] SETSYS 

Operand, 

nonc 

wl1(:n rC!WIl ,-,ode ul 4 in leg 1 
f<'g n - h!..1:! iJl(ji",ltio'l 

0--1 SIO t:tliuft'lnJica!I()E /nu( 

[ 
fdev.,alue } ] 

device number l com:~~alut' 
return data: reg 0 high-{)rder bl{=i if syrnhohc 
devi..:c number noi found 

none 

none 

, return data: reg I :. task liD 

[ - jvalue 1][ {-VaIUe t ] 
devIce address t (JJ l ,task (Q) J 

code 

TOO 
YMD 
TASK1:"J1T 

rcgi>tcr 
notation impbed 
"atuc ~ definit~l 

set lime ufday 
set years, months. days 
set task inilliltion -
statu~ field 
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-- -- --
N.." Operation Operands 

[symbol] SETIIMER tirne{ ~:;g~,:eg])} , (ta'!lk status index.(reg)1 

. {symbOl} 
• TOutme (reg) , 

return data: register ISis ~t to 
cod, meaning 

04 system limit reached; no more 
interruptions may be set up 

08 time specified is not in the future 
OC normal return 

[symbol] SETIOD none (preload regs 0 & 1 with time of day) 

[symbo1} SETIR none (preload regs 0 & 1 with time limit) 
retumdata: 
reg IS "" X'lO' if system limit for real-time 
interrupts is reached 

[symbol] SETTU [ time r;:~e} ] 
[symbol] SETUP 

[ field { (!t~ } ,content register { Odd~~ue ~ 

rod, 

register 
notation implied 
value ~ defmition 

USERID 1 8 set user lD fie1d 
SYSIN 3 2 set input dataset 

location 
sysour 4 2 set output data set 

location 
BSN 5 1 set batch sequence 

nwnber 
CONY 10 1 set conversational 

task flag 
ITMFLG 12 1 set intertask message 

fl,. 
XPR 13 2 set external priority 

fl", 
AUTH 14 1 set privilege 
STE 15 I set schedule table 

entry field 
MAV 16 2 set maximum auxil-

iary storage field 

[symbol) SETXP none 

[symbol) SETXTS 

[ field 
{SET24}J 

ESTIM 
(!J) 

[symbol] SETYMD none (preload regs 0 and I with year, ~onth 
and day) 
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Name Opnatiun 

{<,ymbolJ SPATll 

r symbol1 STORE 

bymboll SYSER 

('>ymbol] 

lsymbull DeB 

h,ymbol J DDEr 

f ~ymbol] nFTRME~ T 

i 
l symbol] I OPEN 

,,'"'''' I",," 
I 

[,ymboil I WRllE 

Operands 

PO:\-set umts partltlOned 
\

POt !:Oct umt'> partltJOned )' 
nag off to) 

cOdel Hagon(l) ( 
SUr-set Ull1ts 1ll,dlundlOo \ 

flag off (1) 
SON set Units rnaltundloIl 

l1agon(l) l 
JOl , 

[ fcornrunellh'Ode, device address-hex integer }Jl 
I (I) 

compl)ncn! c'ldes 
1 -I/O dt'vice onlv 
2 -control unit mily 
3 - control ullil ,md I/O deVl..:e 
4 - channel um! ody 
5 - channel and I/O devio:t' 
f} - (hangel anu [;onllOl unit 
7 - l:harmel, control IInll. ulld I/O devke 

aIea-addDl.,(regl-intcgcr[ .rcg::'-intcgo..:r 1) 

errtypc-intcger,dump-lntegcr,opU-lntcgcr, 
oprl-integcr,opt3-inregcr,idno-integer 

d ·b J adurx} 
ec I {l} 

(dcb-addr.. .. ) 

[MFol ( EJ;st-{'~~n m 
fDDNAME=~ymboll (,DSORG=CX] 

[ .'JACRFO \i~~ ! ]1,BUFNoo,b,CXPI 
I(R,W)\ 

[,BUFL=(lb!:Oexpj t,BFTEK=Dj 
f ,EXL~ T=relcxp j [.SY.i\A1)=rcJ~xp] 

ddnamc-symbol,DSORG=('X. 
DSNA~{F=ddta ~ct mm1e. lINIT=':)Ja 
Nul<' For JddlilllIlal opl)(\fial parameter.., sec 
~Q!.l~!Q!USe-l~ 

!DIAL=( integer,,,.)! 
[,ADRltl=(allriJ-chQractcn, . .) J 

f .POLLlD={polljd-<:haJacter~ ... ,)l 
( ~dCb-addr.,,, .) 

[\lFo1 (EJi,t-{"~~;X})! ] 
{ ~ymbOI } dl'cb (l) .typc-cude,dcb-addr. 

ar", {a,~d'~Jengtl, nn 
largi-aJd'I.["g2-coJcl [ ,'JFo i ~ ~ 1 
decb {SY1(nl~OI} .typc-..:-ode.dcb-adtlr. 

larea-addr1.length-value. 

[a'gi-add,J .la,g2-codeJ[ ,Mj"o li IJ 
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Name Operalion 

[symbolJ TSEND 

t~vmboll TWAIT 

f symbol] UPDTUSER 

! symbol] USAGE 

!symboll VSE;-,;D 

Isymholl VSENDR 

~ymll(ll WAn 

WRITE 

[symbol I WRlTEQ 

Operands 

ar<.':<l-addr f ,uscrid-addr J 

r<:(Uril data: 
reg 15 = code defimtiOll 

00 recipIent task cannot bi.: found 
04 message not 1Hxeptable 
0;;" me~sage ~l'lIl 

m sg- t ex t ,fe-ply-add r,r~p I Y -IC-ngt h, 
Ille~sage ..::odc-v;J.(ue, sending taskid-addr 

f., i A-muititenncn:dl}] 
(nvlfonmcnt '\!-standard TSS 

null': when standard TSS en\'HUnment specified, 
register I) must be :;et with a pointer to the sy,;tern 
TeT slot for that lask 

(see-TAM) 

relative line number-value 
,aTt:':-t-addr,lengtl'-valuc 

[ , -fYl] [ -f Y }] .INTRPT-I.!:!. . BREAK-I),:!. 

[COMPOUT=vaIU~ [TRNSOUT = {~l] 

[RESP= (~~ [COMPIN=vaIU~ 

[ TRNSIN=\ ~i] 
r-----------------------

code meJ.Dlng 

on HU!!lwllelurn 
04 IIlvaliJ rdailve lillt' I1'Jlllbcr 

Ok 
DC Icc('lVed 

10 
!4 Jlll~~sag" 
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Nam. OperntwR 

[symbol] XTRCT 

XTRSYS 

[symbol] XIRThI 

Operands 

[field l~~~l ] 
register 
notation implied ,od. value length definition 

USERID 8 extract user ID field 
PRIORITY I extract priority fld 
SYSIN 2 extract sysin symbolic 

deY addr 
SYSotrr extract sysout sym 

devaddr 
USN extract batch sequence 

number 
SOPRIV operator privilege 
SPPRlVF system programmer. 

nonprivileged 
SRPIV system programmer, 

UPRIV 9 
privileged 
user privilege 

CONY 10 conversational task flag 
TASKlD II task lD field 
XPR 12 external priority flag 
ITMFLG 13 intertask message flag 
AUTH I. extract privilege field 
PEND10 15 pending 1/0 operations 

count field 
MAY 16 auxiliary storage 

requirement field 
DISK 17 auxiliary storage count 

field 

return data: regs 0 and I =extracted TSI field; 
right justIfied; number of bytes equals implied 
length 

[field 1~~~IJ 
register 
notation implied 
value ~ definition 

TOD 
YMD 
TASKINlT 
AVAUX 

get time or day 
get year ,month,days 
get task initiation status 
get available auxiliary 
count fIcld 

return data: regs 0 and 1 =extracted TSI field; 
right justified; number of bytes equals implied 
length 

return data: reg 1 ""lotal acrumulated task CPU time 
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-
Name Operation 

[symbol] XTRXTS 

[symbol [ ZEROSST 

- -,-
Opemnds 

[ I·· 'Id )code I ] 
<C \(15) ( 

code 
UTIME 
ATlME 
ESTIM 

rWAIT 

AWAIT 

TSLICE 

EXT-IN 

AUX-OUT 

EXT-OUT 

MDISK 

register 
notation implied 
value lengt_~_ detinition 

4 user-time field 
4 accumul3ted-time field 
4 estimated run-tllne 

field 
number 01 TWAIT 
field 
number of AWAIT 
field 
number of time slices 
field 
number of page-ins 
from aux ~loragc 
number of page-ins 
from external storage 
number of pagc-oUl~ 
to aux storage 

10 numbcr of page-outs 
to external storage 

II ~ 2 maximum pages used on 
aux disk field 

return data: regs 0 and I extracted field from 
XTSI; right justified, padded O's; number of 
bytes == implied length 

INNER MACRO INSTRUCTIONS 

CHDERMAC mesno-integer,[ oprun-charactersJ , 
[opva-characters] ,[ opvb-charactersl, 
[opvc-charactcrs I [,S=integer I 

symbol CHDlNNRA [paraone-1 a~~;x ~] ,[parazerol ~ io~rx ~ ) 

([sublista-l ~~::e~1 ~] [,sublistb-integer])1. 

(entrcd-absexp,l [meted-code 1 

(symbol) CHDPSECT (loe-addr] , [align- ~ ~~ t J [,string-text] 
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SYSTEM ENTER CODE TABLE 

D<cim>l Hox N.~ Entry point PSECT 

TAM 

0 00 READ/WRITE CZCYMI CZCYMP 

I I BATCII MONITOR CZABAE CZABAE 

INTERRUPT HANDUNG 

16 10 SIR CZCJSA (ZCJSP 

17 II OIR CZeJDA rzcmp 
I" 12 INTlNQ (zeliA CZCJIP 

19 13 STIMER/TIIMER (ZClAl SYSIAR 

30 IE Test Case ] TESTlV TESTIR 
31 IF Test Case 2 TESTIV TEST2R 

SAM 

32 20 READ/WRITE CZCRAS CZCRAP 
33 21 CHECK CZCRCS CZCRCP 
34 22 eNTRL CZCRBS C.l('RRP 

36 24 POINT CZCR,\tA CZCRMP 
37 25 BSP rZCRGA CZCRGP 

VM ALLOCATION 

48 30 GETMAIN(R) CZCH2 CZCH5 
49 31 GETMAIN (pAGE) CZCG2 CZeGS 
50 32 FREEMAIN (R) CZCH3 CZCH5 
51 33 FREEMAIN (pAGE) CUG3 CZeGS 

VAM GENERAL SERVICES 

56 38 VDMLP CZCQKI CZCAKP 

57 39 DUPOPEN (Z('QKl CZCQKP 
58 3A DUPCWSE CZCCYI CZC'EYP 

VISAM 
61 3D VISAM SETL CZCPC3 ClepC3 

VAM 
62 3E VSAMPLl' (zeQS3 ezeoS3 
63 3. LlBESRCH CZCDU (ZeDLP 

64 40 READ/WRITE CZCPEJ CZePEr 

65 41 ESETL (ZCID! CZCPIP 

66 42 RELEX CZCPGI cZeptp 

67 43 DELREC CZCPHI CZCPEP 

68 44 FIND CZCOJI CZCOJP 

69 45 STOW CZCOKI CZCOKP 

70 46 ADE CZCPLl CZCPLP 

71 47 GETPAGE CZCPII CZCPIP 

72 48 INSPACE CZCODI czeoop 

73 49 OELPAGE ezeOO2 CZCOOP 

74 4A VSAM Pur EXTERNAL USER CZeDS] czeosp 

75 4B VSAM PUT INTERNAL CZCOS2 czeosp 

76 4C MQVEPAGE CZCOCI czeocp 

77 40 FLUSHBUF czeovi CZCOVF 

78 4E VlSAM GET PAGE INPur CZCPI2 CZCPlP 

79 4F VISAM GET PAGE OUTPUT CZCPB CZCPIP 

MACRO COMMAND LANGUAGE 
80 50 GATRD/GATWR CZATC2 CZATCP 
81 51 WTO CZA8QI CZABQR 
82 52 WTOR CZABQI CZA8QR 
83 53 ERASE CZAEJ7 CZAE1R 
84 54 DATADEF CZAEA3 CZAEAR 
85 55 DOCALL CZAFS2 CZAFSR 
86 56 ABEND [ZACPI CZACPR 
87 57 CARD CZABD7 CZABOR 
88 58 TAPE CZABD9 CZABOR 
89 59 LIST CZABD3 CZABDR 
90 SA CATALOG CZAEI2 CZAEIR 
91 58 L"'NCATLG CZAE1S CZAEJR 
92 5C DSCOPY CZAFV2 CZAFVR 
93 50 TEMP DATADEF CZAEAS CZAEAR 
94 5E WTL CZABQI CZABQR 
95 5F USATT CZASA6 CZASAP 
96 60 FlNDJFCB CZAEDI CZAEBR 
97 61 CLATT CZASA7 CZASAP 
98 62 RELEASE CZAFJ2 CZAFJR 
99 63 USAGE CZAGB! ('ZAGBP 
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--
100 64 FINDDS CZAECI CZAECR 
101 65 MSGWR CZAAD3 CZAAOR 
102 66 UPDTUSER CZAGC2 CZAGeR 

GENERAL SERVICES 

112 70 10REQ CZCSBI CzeS8R 
113 71 MSAM READ/WRITE CZCMFI CzeMFP 
ll4 72 MSAM - SET UNIT RECORD CZCMDI czeMDP 
ll5 13 MSAMFINISH CZCMHI CZCMHP 
128 80 OLTAM-OEV.ALWC. eZATGI CZATGP 
12. 81 OLTAM ~ EX. I/O CZATAI CZATAP 
130 82 OLTAM - POSTING CZATBI CZATBP 
131 83 OLTAM - TEST COMMAND CZATSl CZATSP 
144 90 OPEN czeLAO CZCLAO 
145 91 CLOSE CZCLBC CZCLBP 
146 92 FEOV CZCLDF CZCLDD 
141 93 RFR CZASD3 CZASOP 
148 94 GOV CZASDX CZASDP 
149 95 AETO CZASB5 CZASBP 
150 96 OBEY CZASA4 CZASAP 
151 91 MCAST CZATUI CZATUP 
152 98 SYSIN CZASC1 CZASCP 
153 99 UCINIT CZASWI CZAMZP 
154 9A LPCEDIT CZASW4 CZAMZP 
ISS 98 PRMPT CZATJI CZATIP 
156 9C ATTN CZASB2 CZASBP 
151 90 GATE CZATe2 CZATCP 
158 9E ENTRFR CZASOS CZASDP 
159 9F DELENT CZASD6 CZASDP 
160 AO CSTORE czeKZl CZCKZP 
161 Al NXTRFR CZASD4 CZASDP 
162 A2 DICTIONARY HANDLER CZASD2 CZASDP 

gl (reserved for TSSJ360 users) 

SVCs ISSUED BY MACRO INSTRUCTIONS 
SVC Macro 
Code Name 

116 EXIT 
117 RAE 
118 CLIP 
119 CLIC 
120 RSPRV 
121 ENTER 
122 RTRN 
123 DELET 
125 PCSVC 
127 DLINK 

193 SAMPLE 
194 ZEROSST 
195 ATTACH 
201 RDi 
202 LCD 
203 CKALOC 
204 WAIT 
206 SCRTSI 
207 CONN 
208 DCON 

normal program end 
restore and enable interrupts 
read command from SYSIN (unconditional) 
read command from SYSIN (conditional) 
restore privilege 
entcr privileged service routine 
entcr command language director to end run 
enter delete program 
enter program checkout subsystem 
transfer to dynamic loader for external symbol 
resolution 
sample system statistics 
zero system statistics table 
attach a task to the system 
reset drum intedock 
indicate line code for a tenninal 
check for terminal MTT status 
wait for terminal stimuli 
special create task status index 
connect a multiterminal task to the system 
disconnect a multiterminal task from the system 
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svc \facIo 
Code Name 

209 XTRTM 
210 SETAf 
211 SPATH 
212 RSTllM 
213 XTRXTS 
214 SETX]'S 
215 XTRSYS 
216 SETSYS 
216 ALLTI 
216 SJCTYMD 
216 SET'JOD 
217 SI',TTR 
21g RFDTlM 
219 ATCS 
221 IUSET 
222 PURGL 
225 PRESENT 
226 PULSE 
227 CHANGE 
22R SYS]oR 
229 TWAIT 
231 lOCAL 
232 RJELC 
233 R~!DEV 

234 ADDEV 
235 SETUP 
236 ADSPG 
237 DSSEG 
238 CNSEG 
239 XSLND 
240 VSEND 
241 CKCLS 
242 PGO!JT 
243 TSEND 
244 SFTXP 
245 MQVXP 
246 XTRCT 
247 LSCHP 
248 AWAIT 
249 DELPG 
25() ADDPG 
251 SE1TU 
252 mrSI 
253 CRTSI 
254 ERROR 
254 LVPSW 

Meaning 

extrucl accumulated ('PC time 
~ct a~ynehronous l>ntry 
"et I/O device path 
fCo.;et system time 
('xtrnct cxtcndeu ia<;.k status index field 
set up e.\.tended task ... latm: index field 
c:\.tract SySh.'lll table field 
<;.ct system tall Ie fidd 
aUow task initiation 
sd year, month, amI day 
~et time of day 
'let reaJ time interval 
real elap."Cd Teal lime 
activate terminal communicution <;ubproce..,sor 
reset devh'e-"ujlpre~:;ion nag 
purg~ liO opl'rations 
pr('~ent curren l xchedule level 
puls~ schedule tahlc entry level 
change :.chedulc table entry 
indic:lte nonrc~kktlt-program Jetcdcd error 
W<1it ror terminal I/O interrupt 
I/O call 
remote job entry line control 
n~movc dcvlI:e from ta"k 
add device to ta ... k 
set up task :.tatu.", index neld 
add shared virtual :.torage pa[!cs 
disconnect shared pa~(: table from <:cgrncni 
connect 'l-cgmcnt to shared p;:tge table 
send mc":.age to another task 
.';cnd message to another tas.k 
check prokction \,:las~ 
\ .... rjte virtual storage pages on e~tt'rnal St0WgC 

forced timt:-:.!i"::l'-end 
set external page tahit' entries 
move pagt' table entries 
extract ta"k stalU'l- index riehl 
list ch • .mgcu virtual storage pages. 
v,,'ait for interrupt 
dl.'ktc virtual storage pag(;~ 
add virluaJ storage paj!t'~ 
set user timer 
dcktc task statu:> index 
create task ~tatu.~ index 
indicate slIpcfvisor-detedcd error 
load virtual program ~tatLL'" \vord 
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Data Control Block (DeB) 

CHADCB 
Macro 

Hex Symbol Meaning Operand 

0 DCBDSO data set organization DSORG 
2 DCBMAC MACRF 
4 DCBEXL user exit list pointer EXLST 
8 DCBDDN ddname DDNAME 
10 DCBSYV synad addre~s (VeON) SYNAD 
14 DCBSYR synad address (RCON) 
18 DCBEOV EODAD address (VCON) EODAD 
lC DCBEOR EODAD address (RCON) 
20 DCBBCF buffer length BUFL 
22 DCBEV device type DEVD 
23 DCBBUN number ofbuffcTS BUcNO 
24 DCBBCN buffer control BUrCll 
28 DCBBPT buffer technique BUPTEK 
29 DCBNCP number of channel programs. NCP 
2A DCBREC record fonnat RECPM 
2B DCBOPT open processing option OPTCD 
2C DCBtRE recotd length LRECL 
30 DCBBLK blocksi.~e BLKSIZE 
32 DCBBDI device dependent parameters 1 
32 DCBKEY keylength KEYLEN 
32 DCBPRT printer space PRTSP 
32 DCBSTA stacker select STACK 
32 DCBCOD 
33 DCBDD2 device dependent parameters 2 
33 DCBMOD mode - reader/punch MODE 
33 DCBTRT tape recording techni4uc TRTCH 
34 DCBERO error options FROPT 
35 DCBPAD padding PAD 
36 DCBRKP relative key position RKP 
38 DCBLPA V AM. retrieval addresf) 
38 DCBLPDA 
3C DCBLPN logical record count in block 
3E DCBOPI options 
31' DCBOPG open flags OP1'LG 
40 DCBMSK DCB mask flag 
44 DCBlD DCB identifier t *%*%) 
48 DCBCON SAM, pointer to next JPCB in con-

caten<lted data set TAM, pointer to 
work area 

4C DCBDEB SAM or TAM, pointer to DEB 
VAM, pointer to RESTABL 

50 DC'BLEN DCB length 
51 DCBlrL IO flags IFLGS 
52 DCBMCD macro code 
54 DCBlMK IMSK 
58 DCBGTV GET (VCON) 
5C DCBGTR GET (RCON) 
60 DCBPTV PUT (VCON) 
64 DCBPTR PUT (RCON) 
68 DCBPXV PUT X (VCON) 
6C DCBPXR PUTX(RCO)l) 
70 DCBSLV SETL(VCON) 
7C DCBSLR SFTL(RCON) 
78 Access m~thod dependent portion begins 

78 - ('7 - BSAM and QSAM 120 199 
78 B7 - VAM 120 183 
78 - A7 -lOREQ 120- 167 
78 C7 - MSAM 120-199 
78 - C4 -TAM 120 195 
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Data Event Control Block (DECB) 

CHADEC 
Hex Symbol Meaning 

0 DECECB event control block 
DECECM completion flag 

1 DECBSF BSAMflags 
2 DECSVC AWAIT supervisor call 
4 DECTYP operation type code 
6 DECLEN data area length 
8 DECDeB address of DCB 
C DECDAD data area address 
10 DECSAD address of status indicators 
14 DECKAD address of VIS key 
14 DECTAD address of TAM tenninal entry list 
14 DECVCA VCCW list address 
19 DECSTA status 
lA DECSBO sense byte 0 
IB DECSBI sense byte 1 
lC DECRES TAM - response 
lC DECVCL VCCW Jist-double word length 
1D DECCSC TAM character set code 
1D DECVCS number of dOUble words to start CCW from 

VCCWorigin 
IE DECFLl lliIg, Bits 

7 
6 
5 active 
4 user error 
3 input area overflow 
2 buffer overflow 
1 system error 
o intervention request 

IF DECFL2 flag Bits 

7 abend request 
6 
5 request synad 
4 in use 
3 write 
2 read 
1 response 
o attention 

20 DECCSW channel status word 
28 DECASB sense bytes 0-7 

General Queue Entry (GQE) 
CHAGQE 
Hex Symbol Meaning 

00 GQEFWD forward link 
04 GQETSI TSlpointcr 
08 GQESVC SVC-lORCB-MCB pointer 
OC GQESAT set address table pointer 
10 GQERR 110 error count 
11 GQEFO flag 
12 GQEF5 flag 
13 GQEF4 flag 
14 GQEPCB PCB pointer 
18 GQECNT PCB count 
19 GQEFl flag 
lA GQEF2 flag 
18 GQEF3 flag 
lC GQEQPS queue processor strings 
24 GQESPT SPTpointer 34 



28 GQESNS 
30 GQECSW 
38 GQEDEV 
3A GQEINT 
3C GQEREV 

GQE Flags 

11 GQLFO 

19 CQH'I 

IA GQEF2 

IB GQEF3 

13 GQEF4 

12 GQLFS 

I nterrupt Log 
RESSUP 

CEAJlL 
00 

01 

sense data 
CSW 
symbolic device 
interrupt code 
reverse link 

80 - control unit end 
40 - sense data present 
20 - 2nd TSEND pg scan requir 
10 - paging interrupt 
08 - I/O purged 
04 - i~norc device end 
02 skip I/O request 
01 - PCB [CPO sting 
80 paging in 
40 - paging nut 
20 - V AM or system paging 
10 - waiting on sensc 
08 - seek argument table setup 
04 - V AM read-aftef-,vrite check flag 
02 - OoDlRECT SVC; l oEXECUfE SVC 
01 IORCB associated with GQ[ 
80 10 ReB sense op pending 
40 -- path 
20 core block 
10 - I/O paging in 
08 -IiO 
06 - CPU number 
01 - forced TSE 
80 - shared page tahle 
40 - queue error 
20 master nag 
10-TWAIT 
08 - ASAOr process nag 
04 - path error 
02 - halt 110 
01 - awaiting devke end 
80 - DRAM IORCB posting reg 
40 -- CEASS waiting on busy pointer 
20 - shared page migration 
10 -" shared page P()sting 
08 pointer to GQELOG or GQEIGQ is present 
04 - reactivate interruption 
02 -- partially processed 
01 - T\VAIT pageout in progress 
80 - data recording 
40 - data recording restart 
20 - end of tapt: request 
08 - end of file 
04 rewind/unload 

CPUID 
CPUlo80 
CPU2040 
CPU3020 
CPU4~1O 

interruption tyIX' 
] 8 - external 
20 ~ SVC 
28 - program 
30 - machine check 
38 -i/O 35 



02 
04 

08 

I nterru pt Log 
TM 

CZCJTL 
03 

04 

interrupt code or symbolic uevice addrl.·ss 
interruption pointer 

a} forTSS I/O inh.'ffuption is 
sllpcrvi~or state, byte 4=hyk 
in extended PSW, bytes 5-7~ 
instruction address 

b) for RSS program and I/O 
intcrmptions, pointer to 
TSSLOG where l11tcrrupt h 
logged 

c) for all other interruptions, 
address nfTSI at time of 
interruption 

old PSW or CSW 

01 - program 
02 SVC 
03 - extcmaJ 
04 - asynchronous 1/0 
05 - timer 
06 - 'iynchronous I/O 
old VPSW 

Input/Output Request Control Block (IORCS) 
CHAIOR 
o IORSV 
2 IORCSB 
3 IORF3 

8 IORLN 
9 IORGL 
A IORPO 
B IORKY 
C IORSF 
D IORCL 
E IORCS 
r IORST 
10 IORBl 
11 IORBS 
12 IORAP 
16 IORSD 
18 IORDE 
IC IORJ)(' 
20 IORPV 
24 IORPR 
28 IORDT 

or 
28 IORVB 
2C (ORaA 
30 IORSNS 
38 (ORSN 
39 IORSL: 
3B IORSL 
3C IORHF 
43 IORHE 
44 (ORfL 

IORfl 

SVC for lOCAL 
CSW channel status byte 
IORcn flag byte 80 - IORCE flag 

40 - IORon flag 
length oflOReB in 64 byte units 
length of page list in doublewords 
relative origin of page list 
protection key 
SIO failure count 
length ofCCW in doublcwords 
relative origin of CCW list in doublewords 
relative origin of starting CCW 
length of IORCB data buffer 
relative origin of data buffet in double words 
actual I/O address (2 bytes) 
system symbolic device address 
pointer to DEB 
pointer to DECB 
pointer to posting routine (VCON) 
pointer to posting routine (RCON) 
device type codes 

pointer to lORen virtuaJ storage buffer 
data buffer ad.dress 
sense bytes 0 -- 7 
condition codes from sense 
sense status field 
sense failure flags 
1110 retry count 
alternate path retry count 
flag bytes 
X '80' specific path mask 
X'40' ignore sick indicator 
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45 IORF2 

46 IORF4 

47 IORF5 

48 10RSA 
49 10RSE 
4C JORSG 
4E 10RSH 

-
X'20' reissue SIO mask 
X'IO' software command chain mask 
X'OS' error retry 
X'04' issue HlO mask 
X'02~ on unit check read RO 
X'O 1 ~ alternate track flag 
X'SW Pel equal channel/device end mask 
X'40" no path exists 
X'20' CCW specification error 
X'IO' SIO failed mask 
X'08' HJO failed mask 
X'04' read RO failed 
X'02' sense failed mask 
X'D!' CCWs are relocated mask 
X'40' save retry count 
X"20' reset device mask 
X''lO' reset suppress flag F1 
X'08' interrupt code stored mask 
X'04' 10RCB chaining mask 
X"02' queue channel interrupt mask 
X'Dl' drum request access method mask 
X~W incorrect length enOl mask 
X'40' had external machine check error mask 
X'2a' multiple I/O return mask 
X'W' force CE/DE/pcl on fIrSt sec 
X'08' force DE on fust sec 
sense operation code 
sense address 
sense flags 
sense count 

Interrupt Storage Area (lSA) 
CHAISA 
6B8 ISASSA 
6EO ISALSI 

730 ISAIOP 
758 
7DO ISAOP 
800 ISANP 

850 ISATDT 
860 ISACVP 
868 ISATDY 
87C ISATMP 
880 ISARCB 

short save area (length, 10F) 
long save area (nonpriv)(length,30F) 
6EO length of save area 
6E4 GPR 13 save area 
6E8 save area of called pgm 
6EC GPR 14-12 
oldPSW 
privileged long save area (length, 30F) 
old task PSWs (length, 6D) 
new task VPSWs (length, 6D) 

Old New 

program 7DO 
SVC 7D8 
EXT. 7EO 
asynchr. 1/0 7E8 
timer 7FO 
synehr. I/O 7F8 
TDT origin 
current VPSW (length, D) 
TDYpointer 
ptr to TM PSECT 
10RCB or MCB (length, 240D) 

800 
808 
810 
818 
820 
828 

Message Control Block (MeB) 
CHAMCB 
o 
1 

2 
3 
4 

MCBLNG 
MCBCOD 

MCBRCD 
MCBCDI 
MCBSVC 

message length in double words 
flag byte X'SO' reply expected 

X'40' reply mask 
return code for MEB 
MeB message code 
VSENDSVC 

37 



6 
8 
A 
C 
JU 

MCBSPR 
MCBSND 
MCBRCV 
MCBECB 
MCBTXT 

Page Table 
CHAPG'I 

spare space 
task JD of sending task 
task ID of receiving task 
address of event control block 
message tex t 

00 PGTCBA core block address 
0] bit 4 - availabilit y 

External Page Table 
CHAXPT 
00 XPTXL ext. location of page 
04 XPTP) 80 - update in place 

40 prefer paging device dTIlm 
20 - type program or data 
10 - changcd paged bit 
08 - TWAIT complete 
04 - pages assigned 
02 -- sha.red pages 
01 - page processed by LDR 

05 XPTF2 80 - temporary external address 
20 - shared XPT entry 
10 - auxiliary storage 
OF - 4-bit protection dass 

06 XPTPMC page preference 
counter 

07 XPTPH PO-page hold count field 

Resident Shared Page Index (RSPI) 
CHARSP 
00 RSPPTL 
OJ RSPPTO 
04 RSPSFJ 
0(1 RSPLOCK 
07 RSPFLl 
08 RSPGQE 
OC RSPN 
OD RSPU 
(n' RSPJ .I\;(~; 

shared page tbllength 
SPT origin 
Sh,H~d i<lbk' 

lock hyte "harcJ l':lgC labl~ 

Ibg byte 
GQE chain 
in-use page count 
unused-page count 
llumher of bytn ;1,,~ir;KJ thi" SI'"{ 

Page Control Block (PCB) 
CHAPCB 
00 PCBIA 
04 PCBXA 
08 PCBVA 
OC PCBFJ 
OD PCBF2 
OE PCIlF3 
OF PCBF4 
10 PCIlER 
J4 PCBE2 
28 PCBE3 
3C PCBCA 

CHAPCll flags 
OC PCBFl 

OD PCBI'2 

in terna} addre'ls 0 f page 
auxilhuy/ex terna] address of page 
VM addres.s of page 
flag 
flag 
flag 
flag 
TWAIT migration XPT ptf SA 
PCB entry 2 
PCB entry 3 
PCB chain address 

EO - VAM pageout sequence no. 
10 - bypass 
OC VM or XTSI page 
02 - null 
OJ - page I/O complete 
80 -- write check complete 
40 - read/write 38 



OE PCBF3 

OF PCBF4 

20 - device preference 
10 - user core release 
08 XTSI or PSW page 
04 - preference for auxiliary disk 
02 VM page 
01 - XTSI page 
00 - type list XTSI page 
40 Iype 2 PTP 
80 - type 3 auxiliary segment page 
CO - type 4 segment table page 
20 - TWAIT paging operation 
10 - lOCAL paging operation 
08 - relocation paging operation 
04 -" pageout paging operation 
02 - djspatcher paging operation 
01 - monitor sharing page operation 
80 - TSEND paging operation 
40 suppress posting page operation 
20 - paging request by V AM 
10 - page posting read 
08 - suppress allocation 

Prefix Storage Area (PSA) 
CHAPSA 
OE PSAEIC 
10 PSASlC 
12 PSAPlC 
14 PSAMIC 
16 PSAIIC 
18 PSAEOP 
40 PSACSW 
48 PSACAW 
58 PSAEI>P 
80 PSACLO 
130 PSAILO 
148 PSAISS 
168 PSACAS 
188 PSATPT 
l8C PSAQPT 
190 PSADPT 
198 PSATPW 
IB8 PSADAT 
228 PSARN 
COO I'SASER 

external interruption code 
SVC 
program 
machine check 
1/0 
old PSW area 
CSW 
CAW 
new PSW area 
logout area 
channel logout area 
interrupt stacker save area 
core allocation save area 
TSI pointer 
GQE pointer 
DCB pointer 
PSW used by dispatchcr 
drop arca 
recovery nudeus rcsidinl!: 
SERR bootstrap residing 



Bill Cmd Int Bu, Eq Data Qve,- Track- ""'k 
2841 rej "q ,hk ,hk ,ond ,hk 

check 

2301/ Cmd Int Bu, Eq Data Qve,- X Inwl 
2820 rej "q out ,hk ,hk ad'" 

BYTE I 

2400 Noise OO-Non-Xst Tu AT Wrt File Tape 
OI-Not ready ". l .. d status protect ind 
IO-Rdy & no rwd point 
J l-Rdy & rwdnll 

23111 Da" Td< End Invalid No File Missing Ovel-
2841 ,hk 0' "q '" prot add>- How 

Hd ," found nula 'of 

2301/ Data m End Im'31 No File Serno. av.,,-
2820 chkin of "q ree prot flow 

count cyt. found inl 

BYTE 2 

2400 Bits 0 - 7 indicate track in ellor 6&7indicate 
no error 01 
multi-errOl 

23111 Un-
2841 ",f. 

2301/ U~ 

2820 ",f. 

BYTE3 

2400 RlW .... " Skew Coc 

23111 Ready On Read Write 
2841 lin. ""'ly safety 

2301/ l<e l<e .... e be 
2820 bit 0 bit 1 bit 2 bit3 

BYTE 4 

2400 Echo R" Read Write Delay Seq ""q Seq 
tap. clock clock counter ind ind ind 
unit C B A 

23011 Seq Seq Seq Seq Seq Seq Seq Seq 
2820 ind ind ind ind ind ind ind ind 

0 I 3 4 5 6 7 

40 



BYTIS 

2311/ Command in prugre~ when overflow in~'umplete OC~llfS 
2841 or 

ZeIO 

2301/ Commanu m progress whc[I overflow incomplete occurs. 
2820 Write: X'OS' 

L-l~:~X'06 ZeT~) _____________ --, 

Segment Table 
CHASGT (lcngth,F) 
00 SGTPTL page table length 
01 SGTPTO page table origin 

hit 31 - availability 

Aux Segment Table 
CHAAST 
00 ASTDA 
04 ASTN 
05 ASH) 
06 ASHI 
07 ASTF 

(length, D) 

page table location 
in usc page count 
unused-page count 
max. allowed pages 
RO - variable length segment 
40 - page table in nex t XTSI page 
20 - page table in core 
10 - shared segment 
01 - sebrment as..<;igned 

System Table (SYSTAB) 
CHASYS 

00 SYSPEC pointer to start dispatchable and a..::tivc list 
04 SYSLOW low core threshhold (low) 
06 SYSHI low core thrcshhold (high) 
OS SYSFLl flags 
OC SYSRSP RSPI pointer 
28 SYSPSW low core PSW ~avc area 
30 SYSTOD time of day clock 
38 SYSYMD day-month-ycar in s-crial days 
40 SYSI-'IT puinler to fir~t inactive 1'51 
44 SYSLTT pointer to last inactive TSI 
48 SYSLT pointer to end of adi\-C' Jist 
CO SYSRSV pointer to supe.rvlsor's reserve core li"t 
C4 SYSRSC count of pages in r('serv(~ list 
100 SYSPP last PDD entry flag 
ID4 SYSDIP pointer to drum interface control block 
101.8 SYSCSW old channel CSW 
1028 SYSSDA sense data area 
IDES SYSP('lR PCB/IORCD addw" 
I OEC S YSGQER GQE address 

Task Status Index (TS I) 
CHATSI 
00 TSIFPT 
04 TSINX 
06 TSIPMF 
08 TSIXXL 
OC TS]LOC 
JO TSIUID 
18 TSISIN 
lA TSISOT 
Ie TSITDP 

(Continued) 

fOTWaId pointer to next TSI 
number of XTSI pages 
pending and mask flags 
external location lst XTSI page 
internal location ] st XTSI page 
userid 
SYSIN 
SYSOUT 
task device list pom ter 
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20 
24 
28 
30 
5E 
5F 
60 
61 

62 

TSIRPOST 
TS/TSN 
TSITlC 
TSlTIP 
TSICIO 
TSICP 
TSIWCK 
TSIFLG 

TSIF2 

63 TSIP3 

64 TSIF4 
65 TSID~N 
68 TSIIO 
6F TSIQCT 
70 TSIGQP 
74 TSlTID 
76 TSIXPR 
78 TSIPTS 
7C TSIRVP 

pointer to page rep osting GQE 
TSE GQE puin ter to 2nd scan 
task interrupt count 
pointe-Is task interrupt queue entries 
I/O requests pending count 
paging requests pending count 
lock byte 
10 -delay 02-in execution 
OS-ready 01 page wait 
04-TSE 

80-in the wall 
40-TWAIT 
20-terminal I/O 
08·~inactive task 
04-conversationaJ 
02-XTSIout 
Ol-·cuIIcnt ring end 
80-- quantum 
40-PRI 
20-1/0 paging 
10-ITl/PTI reset 
08 end of time slice 
04-rea1 time slice end 
02-uscr time required 
01-third level 
flags 
unused 
I/O awaiting paging pointer 
quantum ctr 
master GQE pointer pageout 
t.~lsk ID 
task external priority 
pages used last time slice 
reverse pointer 

Extended TSI (XTSI) 
CHAXTS 
00 XTSUPS 
08 
10 
50 
90 
BO 
B4 
B8 
BC 
CO 
C4 
C8 
CA 
CC 
CE 
Dl 
D4 
DB 

XTSCRS 
XTSGRS 
XTSFRS 
XTSCTJ 
XTSUTI 
XTSLTS 
XTSATI 
XTSETI 
XTSTSI 
XTSNPG 
XTSBYA 
XTSPCT 
XTSIC 
XTSFl 
XTSPTF 
XTSPTL 

VPSW 
unused 
control regs 0-15 
general regs 0-15 
floating point regs. 
current timer value 
user timer value 
last time slice value 
accumulated time 
estimated time 
pointer to TSI 
number of pages this time slice 
bytes available lst XTS} page 
page count XISI 
task interrupt code 
80 - XTSI has auxiliary storage 
rllst YIP in chain 
last PTP in chain 
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EXPANDED I/O INTERRUPT CONTROLS 
Accomplished by using 16 c,ontrot registers together with interrupt 
infonnation in PSW's 

Control Registers 
Register Bit Position Assignments 

o segment table register (for dynamic address translation) 
1 unassigned 
2 translation exception address register 
3 unassigned 
4 extended mask registers for I/O channel masks, used with 

ext. PSW-bit 6: 
Bits 

0-6 CCUI channel masks 
7 CCUI (summary) 
8~14 CCU2 channel masks 
15 CCU2 (summary) 
16-22 CCU3 channel masks 
23 CCU3 (summary) 
24-30 CCU4 channel masks 
31 CCU4 (summary) 

unassigned 
used with ext. PSW bit 13 

Bits 

0,1 machine check mask extensions for channel 
controllers 

2.3 reserved 
4-7 unassigned 
8 extended control mode 
9 configuration control bit; specifies when 

partitioning can take place 
10-23 unassigned 
24-31 external interruption masking (used "With ext_ 

PSWbit 7) 
Bit Interruption Source 

24 timer 
25 interrupt key 
26 malfunction alert-CPU 1 (ext. sig. 2) 
27 malfunction alert--CPlJ 2 (ext. sig. 3) 
28 reserved (ext. sig. 4) 
29 reserved (ext. sig. 5) 
30 external interrupt-CPU 1,2 (ext. sig. 6) 
31 reserved (ext. sig. 7) 

7 unassigned 
8-14 partitioning sensing registers 
15 unassigned 
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2846 EXTERNAL MACHINE CHECK INTERRUPT CODES 
(assoeiated with external interrupts) 

Multiple- Channel 
Recognition 

Storage Intcrfllce 
Tillleuut 2,4 I 

Channel Interhce "Chan ID-, 
Jjm~out ! I 0 0 0 o 0' 4 1 

) I,Ch:HI ID~ 
Prefix lD Parity Ch(;'ck lDP!ml lD2 114 :2 1 

Notes: 
1. Binary representation of recognjzcd l:hannel encoded. 
2. Binary representation of selected storage unit is encoded (storage A 

= 000, storage B = 001, etc.), 
3. PSWbits 22, 23, and 25·31 ignored. 
4. Storage·address·check signal returned to channel. 
5. Bit 22 set 1 if indicated check detected during CSW store operation. 
6. Invalid storage-addrcss·check signa) always returned to channel; CCU 

external machine check interruption occurs only if channel in 
CSW-store operation. 

MACHINE CHECK INTERRUPTION (for DAT unit) 
In ,ldJition to machine-check capability ill table, "Time Sharing 
Sysrcm/360 lnkrruption Code"," the 2067 performs machine-checks 
on dynamic uddrcs:'! tram,btion unit. Additional information about 
machiJll~·chL'ck inteTTuption i~ slon~d in first byte {bits 0-7) of 
translation-excc-ption addn'ss register (controJ re~istCI 2). A I-bit in 
translation exception <lddrcss register will indicate conditions: 

Bit Condition 

o More than one associative register contains identical 
infonnation, or one comparing circuit at fault. 

3 
4 
5 

One of three conditions: 
a) hardware error occurred: successful compare achieved wilh 

virtual address higher than addresses in se!-,'1nent table. 
b) software eHor; program interruption ]6 occurred wHh 

address bus out bib. 0-7 greater than segment tahle register 
(control register 0) bits 0-7. 

c) software error; proA"r:1m interruption 17 occurred with 
address bus out bits 12·19 greater than page tahle register bits 
0-7. 

Virtual address portion of translated address just stored in 
associative array docs not compare with virtual address that 
should have been stored. 
Reset of load· valid bits in associative array unsuccessful 
Parity of adder sum inconsistent vtith predicted parity. 
Parity of viltua] address incorrect when received by associative 
array. 
Pacity of data word from storage incorrect when received by 
dynamk address translation circuitry, 
Parity of instruction bits 8-15 incorrect when received by 
dynamic address translation circuitry. 
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EXTENDED DIRECT CONTROL 
Enables diIect communication of interrupt control information 
between two CPUs; it uses the external interrupt signal masks.in control 
register 6 of each CPU to detennine responses to control information 
received when interrupts occur. The meaning of external interrupt 
signal masks depends on the CPU in which control register 6 resides. 
The write·direct assembler language instruction can be used to cause 
only external timmg signal interrupts and external starts. 

ContI. reg. 6 External Meaning in CR6, Meaning in CR6, 
mask bit signal CPUI CPU2 

24 Timer Timer interru pt Timer interrupt 
allowed allowed 

25 Interrupt interrupt key InterI\lpt key 
key 

26 2 Not used Malfunction alert 
from CPUl 

27 3 Malfunction alert Not used 
from CPUZ 

28 4 Reserved for Reserved for 
29 5 future use future use 

30 6 Ex ternal timing External timing 
signal from signal from 
CPUI orCPU2 CPU 1 orCPU2 

31 7 Not used Not used 
.. 

The control regIsters can be InItialized by the load multiple control 
instruction. 
Write-direct can activate external interrupts signal 6 on the CPU to 
which it is directed, when control register 6, bit 30, is set to 1. 

DYNAMIC ADDRESS TRANSLATION 
Converts virtual storage address to physical storage addresses when the 
CPU lS operating in extended PSW mode. 

Virtual Storage Addresses (VA) 
The virtua1 address operand is fonned from the base address, index, 
and/or displacement, as determined by the instruction format. 

BYTE DISPLACEMENT 

31 

PHYSICAL STORAGE ADDRESS 

I I BLOCK ADDRESS BYTE DISPLACEMENT 

78 1920 31 
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Conversion Technique 

L User gets control, the origin or his segment table is placed in control 
register O. 

2. The virtual address is passed to the DA T unit. 
A. Segment number (from VA) + segment table origin (from 

control register 0) = address of segment table entry. pointing to 
page table origin 

B. Page table origin (from segment table entry) + page number 
(from VA) == address of page table entry, containing physical 
page block address 

C. Physical page block address (from page table entry) + byte 
displacement (from VA) = leal instruction address 

VIRTUAL INSTRUCTION ADDRESS 

I 
I SEGMENT I PAGE I BYTE ·1 

NUMBER NUMBER DISPLACEMENT 

0 78 1112 1920 31 

CONTROL REGISTER 0 l SEGMENT 1 SEGMENT J 
TABLE TA8LE 
LENGTH ORIGIN 

0 7B 31 

SEGMENT TABLE 

PAGE 1 PAGE J ENTRY'- TABLE TABLE 
LENGTH ORIGIN 

0 7B E31 

- --- I 

PAGE TABLE 

PHYSICAL 1 CONTROL ENTRY C- PAGE -BLOCK 
ADDRESS BITS 

0 111213 15 

REAL 
INSTRUCTION 
ADDRESS 

I I 
BLOCK I BYTE II ADDRESS DISPLACEMENT 

o 78 1920 31 
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BIT ALIGNMENT OF ADDRESS ARITHMETIC 
1. Computation of Segment Table Entry Address 

Bits 
(24-bit moOO) Meaning Remarks 

8-31 Segment table origin Bits 26- 31 con· 
(from control regis· sidercd 0 
tCIO) 

8-U Added to logical Aligned with 26-29 
address of segment of segment table 
table (from virtual origin 
address) 

8"31 Yields sum Segment table entry 
addrc", (3G-31_ 
always 0) 

Bits 
(32-bit mode) Meaning Remark!. 

8-31 Se,grnent table origin 26-31 considered 0 
(from controJ regis-
ter 0) 

G-ll Added to logical Aligned with 18-29 
address of segment of segment table 
table (from 32-bit origin 
mode virtua1 address) 

8-31 Yields sum Segment table entry 
,ddress (30-31_ 
always 0) 

2. Computation of Page Table Entry Address 

Bits Meaning 

8-31 Page table origin (from 
segment table entry) 

12-19 Added t.o logical address 
of page (from virtual 
address) 

8-31 Yields sum 

Remarks 

31 considered 0 

Aligned v,tith 23-30 of 
page table origin 

Page table entry address 
(31, always U) 

3. Computation of Physical Address on Page 

Bits Meaning 

0-11 Real physical page 
address (from page table 
entry) 

20-31 Displacement from virtual 
or logical address 

8-31 Physical address of 
instruction 

Remarks 

High-ordcr portion 

Low-order portion 

Both portions 

FORMATS OF REGISTERS AND ENTRIES 
Bits 

L Segment Table Reghter rOTInat 

G-7 Scgmen t table length oj. 

8-31 Segment table origin 

Remarks 

Number of 16-entry 
groups in segment table; 
all D's"" one group 
Segment table origin 
located on 64-by tc 
boundary; bits 26-31 
must be 0 
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2. Segment Table Entry Fonnat: 

G-7 Page table length 

8-30 Page table. origin 

31 Page table availability 

3. Page Table Entry (halfword): 

0-11 PhysicaJ block address 
12 Page availability 

13-15 Control bits, rescIVcd 

Number of entries in 
page table, all O's "" 
one entry ~ 1 :;;; two 
entries.; ctc. 
Page table origin lo-
cated on 2-byte boundary 
1 ::::segment translation 
exceptiun (program inter­
rupt code 16) 

Starting addrc~ses of page; 
l::::page translation excep­
tion (program interrupt 
code 17) 
Mu st be 000 or specifi­
cation exception 

*Only fOI CPUs with 32-bit addressing feature 
To avoid repetition of address translation, page table entry (physical 
page starting address, bits 0-11) is recOTded in an associative re!,>1ster 
with, and identified by, its virtual storage address (segment and page 
tabJe number, hits 8-19 of VA); eight as.sociative registers ale used by 
DAT unit, \\'ith this format: 

ASSOCIATIVE REGISTER FORMAT 
24-bit addressing 

Bits Content Remarks 

8-19 Virtual address 
2G-31 Physical address Page address from previous 

translation tllat corresponds 
to virtua1 address in bits 
8·19 

32-35 Unassigned 
36 Register valid Set to 1, on loading the 

register 
37 Recent usage, «Load'~ Set to 1, on loading the 

register and on any use 
thereafter 

38 Disable Sct with special diagnostic 
codes 8-15 

32-bit addressing 
same as above except for virtual address; in bits 0-19. 
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