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each time "hi' manua' is revised and reQrinted, all changes issued against the previous version in the form ot chanae oackats are 
incorporated into the new lIersion and the new version is assigned an alohabetic levet Setween reprints, cnanges mav be issued 
against the current version in the form ot change ;laclcets. Each change pacKet is assigned a numeric oesignator, starting with 
01 tor the fim change packet of each revision leve;. 

every paie changed by a reQrint or by a change packet has the revision leve; and change pack at number in the iower righthand 
corner. changes to part of a page are .,Oted by 3 change bar along the margirl of the cage. A change bar in the margin ocposite 
the page number indicates tnat the entire page is new: a dot in tne same place indicates that information has been moved from 
one page to another, but has not otnerwise changed. 

AtlQuesu for copies 01 Cray R_ren, lne. puotications and comments about these puoUcations should be directed to: 

eRA Y RESEARCH, j NC •• 
1440 Nonhland Orive. 
Mendota Heights, Minnesota 55120 

Revision 

A 

B 

c 

Description 

December, 1979 - Original printing. 

Jilne,. 1980 - obsoletes other revision. 

January, 1981 - obsoletes other revisions. 

September, 1981 - obsoletes other revisions. 
Supports 1.10 release. 



OVERVIEW OF CRAY-l OPERATING SYSTEM (COS) 





CRAY-l OPERATING SYSTEM (COS) 

MULTIPROGRAMMING OF USER APPLICATIONS 

SCHEDULING OF APPLICATIONS BY PRIORITY (JOB CLASS) 

MANAGES DISK AND TAPE RESOURCES 

MANAGES FRONT-END COMMUNICATIONS 

MANAGES FILE MAINTENANCE 

MANAGES PROGRAM MAINTENANCE 

CAPABLE OF MODIFICATION AT STARTUP 

1.1 





MCU 

COS HARDWARE ELEMENTS 

STARTUP AND RECOVERY OF COS 
FRONT-END COMPUTER SYSTEM 

MASS STORAGE SUBSYSTEM 

UTILITIES 
DATA 
LIBRARIES 
COpy OF COS (OPTIONAL) 
COS OVERLAYS (OPTIONAL) 
COPIES OF CSP (OPTIONAL) 

CRAY-l COMPUTER 

COS RESIDENT 
USER APPLICATIONS EXECUTION AREAS 
USER STATION BUFFERS 
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COS SOFTWARE EL5~ENTS 

4t RESIDENT SYST8~ PROGRAMS 

EXECUTIVE (EXEC) 
SYSTEM TASK PROCESSOR (STP) 
CONTROL STATEMENT PROCESSOR (CSP)-OPTIONAL 

_ NON-RESIDENT PROGRAr~S 
LIBRARIES 
SYSTEM UTILITIES 
USER APPLICATIONS 

JOBS 

EXEC 

STP 
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SYSTEM MEMORY ASSIGNMENTS 

EXEC TABLE AREA 
~ --- -

EXEC 

STP TABLE AREA 
~- - - - -

STP 
COpy OF CSP (OPT I ONAL~ 
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USER AREAl 
USER AREA2 

USER AREA3 

USER AREA4 

CRAY-OS SYSTEM 
LOG & STATION 

I 
I 
I 

: JOB TABLE AREA (JTA) 

JOB COMMUNICATION BLK. 

USER 
PROGRAM 

AREA 

I/O TABLES & 
DATASET BUFFERS 
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SYSTEM EXECUTIVE PROGRAM (EXEC) 

e CONTROL CENTER FOR COS 

e EXECUTES IN r10NITOR MODE 

e CAN ACCESS ALL OF MEMORY (B,l\=O" LA=I@ME~l) 

DISK RESIDENT 

Utilities 

CAL 
I CFT 

Loader 

JTA n 
__ L--__ 4 .... 
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------.. 2 ••• 
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........... 

USER 1 

n 
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INTERRUPT XP 
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~ + ...• 1 

XP 
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I EXEC 
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INTERRUPT HANDLERS 

CHANNEL PROCESSORS 

DISK 
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DRIVER 
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REQUEST 

PROCESSOR 

XP 
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ROUTINES 

Task 
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Task 
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Task 
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SYSTEM EXECUTIVE PROGRAM (EXEC) 

4t CONTROL CENTER FOR COS 

e EXECUTES IN r10NITOR HODE 

e CAN ACCESS ALL OF MEMORY 

DISK RESIDENT 

Ut iIi ties 

CAL 
r eFT -----., 2 

JTA 
n ........... Loader 4 

'-----~ (CSPf- USER 1 

INTERRUPT 

INTERCHANGE 

1 + ... t ~ + 
INTERRUPT HANDLERS 
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program 
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XP X? 
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-............ / 

TASK 
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EXEC 
~ 
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DISK END REQUEST 
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'if t IJ .L 

.....,;-

2.2 
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1 

Task 
2 

Task 
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FUNCTIONS OF EXEC 

INTERCHANGE ANALYSIS 

INTERRUPT HANDLERS 

CHANNEL MANAGEMENT 

TASK SCHEDULER 

EXECUTIVE REQUEST PROCESSOR 

DISK DRIVER 

FRONT-END DRIVER 
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SYSTEM EXECUTIVE PROGRA~l (EXEC) 

e CONTROL CENTER FOR COS 

EXECUTES IN MONITOR MODE 

- CAN ACCESS ALL OF MEMORY 

DISK RESIDENT 

r CFT 2 .. 
JTA ," ... 

Loader .... ••••• 0 ••••• n 
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USER 1 

INTERRUPT 
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program 

job • 
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DISK END REQUEST 
DRIVER DRIVER PROCESSOR 

~ t ~ I ~ .... ... 

2.4 

~--

. , 

I 
r 

COMMON I tROUTINES i . 
i 

. .. J 
t 

~ Task t 
V . 

XP 1 t 
f 
ii 

J 

~ ~ Task XP 2 

l 
f 
i 

Task f 
~ 

XP .... 3 J 
~ , 
~ , 
j , 

• i • • • • 1 • 

I , 
XP Task j 
~ r.. n 

I -

STP i 

~ 



INTERCHANGE 

~ SAVES CURRENT RTC 

4t UPDATES ACCRUED CPU TIME 

4t CALLS I/O HANDLER IF 1/0 INTERRUPT 

~ SENSES FOR LOST HARDWARE INTERRUPTS OF PREVIOUS DISK I/O INSTRUCTIONS 

~ CALLS INTERRUPT HANDLERS FOR: 
I! 4-

~~~O~r~E JC~gK ! ~ .. ~.<2Af vV'f' 
ERROR EXIT 
NORMAL EXIT 
MEMORY ERROR EXIT 
'r! : I), t! ".~ f} ~\ ~C)'~L 

·r! ':., 'It /~ .. AJ,. g. ,A-" :''''*.''' .. -u- ,....... I \ . ......... \ " 4..J1 vy 

~ . ".~.J .. 
'\ ) v"jt~ l,j' CJ,.A/'1> !. 'i i 

.. \.J 

'.' \.J~r ~~ 'f ~ ~.. .f? If Ii 
\ \J 
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SYSTEM EXECUTIVE PROGRAM (EXEC) 

o CONTROL CENTER FOR COS 

49 EXECUTES IN 110NITOR tlODE 

e CAN ACCESS All OF MEMORY 

DISK RESIDENT 

Ut iIi ties 

CAL 
J eFT ---..... 2 ••• 

JTA 
Loader o • 0 ••• _ •• 0. n 
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INTERRUPT HANDLERS 

tt EXECUTE ONE OF THE FOLLOWING INTERRUPT HANDLERS: 

.101 I/O INTERRUPT HANDLER 

CII CONSOLE INTERRUPT HANDLER 

RTI REAL-TIME INTERRUPT HANDLER 

NORMAL EXIT INTERRUPT HANDLER 

ERROR EXIT INTERRUPT HANDLER 

NEI 

EElf-) 

,>t MEI'~ 
/~ 1-;'\' 

I I '; '. 
,~ 

r~EMORY ERROR I NTERRUPT HANDLER \ I' r', 

- ~ , 0\ ,~~~, .. \ /2,.,.1 
~\ ' • ,.K~ <) '/''':'lAl ,_" f', \ " J:-. \../ c1-A ',- ~ , UY {",F • / V ""j ;'·0- ., J', V ~ 

, \ 
" \ 

. ~'""'~ 

/"i '~.' tv'f}, ,,;:,. 
k~~' 

\j '/ • CLEAR THE INTERRUPT FLAG IN THE EXCHANGE 
PACKAGE OF THE INTERRUPTED PROGRAM 

4t DETERMINE THE CHANNEL ON WHICH THE INTERRUPT 
OCCURED 

4t BRANCH TO THE APPROPRIATE CHANNEL PROCESSOR 
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SYSTEM EXECUTIVE PROGRAM (EXEC) 

G CONTROL CENTER FOR COS 

e EXECUTES IN l10NITOR HODE 

_ CAN ACCESS ALL OF MEMORY 

DISK RES I DENT 

Utilities 

CAL 
1 CFT 

Loader ........... n 

~ USER 1 

'----- [ CSpr >-t-~ ~~ .... ent 
'---~ \job 

INTERRUPT XP XP 

.---~ _____ 1_-'1/ 

XP I--'I / 
~ TASK ~V'---_____ 

Jooo!----~ SCHEDULER V INTERCHANGE 
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XP 

INTERRUPT HANDLERS EXEC \ 

• •• CHANNEL PR~ 1\ __ ---, 
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DISK 
DRIVER 
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FRONT
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DRIVER 
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CHANNEL PROCESSORS 

CHANNEL PAIRS ARE ASSIGNED NUMBERS AS FOLLOWS: 

o 
1 

2 

4 

6 r - 12 I/O CHANNELS 

, ~) 't : J i:" ;?t' .. /-. l' " . 
.,.. . 

~<? -* r:'\?, 
24 

26 

28 

30 

32 

L\":, \(~; ~",. 
.... ~~.- ,f 

NORI~AL EXIT PSEUDO CHANNEL ~; .'~ rv~ F 
ERROR EXIT PSEUDO CHANNEL ~'\5'.,': :) :.,," .. : 

PROGRAMMABLE CLOCK PSEUDO CHANNEL 3a;:-~ .... r,;-.:; ,rr j" 
~1Er10RY ERROR PSEUDO CHANNEL ~ '(/ " 'I) t';:,~' 

CHANNEL PROCESSOR TABLE (CHT) HAS ENTRIES FOR BOTH THE 
INPUT AND OUTPUT SIDES OF EACH CHANNEL 

CHT POINTS TO THE INTERRUPT PROCESSOR 

CHT PO I NTS TO A PARAMETER AREA FOR EACH CHAN~IEL 
PROCESSOR 

CHT POINTS TO CONTROL TABLE ADDRESS 

2.9 





CHANNEL TABLE - CHT 

The Channel Table resides in EXEC memory and contains information for use 

by the ; nterrupt handl ers . There' is one en try for each channel, phys i ca 1 

or pseudo. 

o 16 

o TN 

LIT FOR SCP • 

0r-___ T_P_S ____ ~ _________ C_TA~~--~-------I-H-A-------4}Entry 
CST FOR DISK DRIVER 

HEADER 

CHTN 

ENTRY 

Field 

CHTPS 

CHCTA 

CHIHA 

o 

Word 

0 

0 

0 

0-23 

Bits 

0-15 

16-39 
40-63 

• • • 

Descriotion 

Table name; "CHT u in ASCII 

Descriotion 

Address of task parameter word 
Control table address 
Interrupt handler address 

CH~~;'jt-'iEL PPl)CE:3SCR TABLE 
, ~':-.:~,1 '(I 0).151 ',?2S+~,,z'lrll(,')(?I<.}'2000'(Y)'~',) Oe0(J00'3000230300e64451 \;:OCi()O'21000000(~0<:)~~(30V){:Il,J0 1;,~01 S 150C',:)714?20~:)(i 7d 37(~ Cy":,, 
-~: i, ~.:~~ {l ~~ (~(.)}. ~_: .t ~.-:~()')tj.:.' 14:?:·~(~()(~·7r::G'; 1_ (.)r;1~~(~0t30()00232.?()(?t?E732(1~ ()0(~l?t)!.:?I(?~)~0232~:('(){)S:::"2 \~- c~(~~c.:~l')(~f.,)r ~'023:':~:3e:(~(:;7~::G2:3 

. "'\:~:':"'; .. L ':'0 J.:=: ,:. L:>::::C>(.}71.l:~(Y}'Zii,07S~~3J. O('1.G1S'::."»7 i.72'::?,Yj074370 '?',:i-l ':::,1 Si:;,,~'l('-;"17-:)~\)',::'(~173":;'::;_\, ',Y:) t:-::, ,1. '::'~'I~\':\7'::'?":=;L\("l;07:~=J--'·:) 
-:,l.:>~,-:-'O en 1 :~; ~:, S:7)'~)(~~';~~O(;'h)::,:~(J~'r;c ~.-:: 1 OC lC:, 15:,X~C(7;~2~~:::,~;::~)(.~(,7'c~::::7~; ,.)l) 1 ;:-:; 1. S"'':;':~~;7,~:~,::::E:~::-!l;~'It;-:'t7(3t;~(;7 (':~(,:~,);,>:~":~'C~';(:~'.~'2·:1SJ(,:\,c'C~:;.J.(k1-,1 
,'.'-I.".::-~:?7t '~=:O()O('r('('l0(2'(:~~)O(\~()(:('2'?I("'~':lJ !;:'(>;:Y,~~~~:;Y;'00'('::",~f;:::';~'r('(::'644S3 ':?(JC(X"(":?":;'·(y)(I(~("C(",,~'(,,,:·::;',;;e ':"'~:":)o;y-'\~1'::C<;'::::'2-l·;':::\)J·~'~3S1:::S 
~ '~!:~:=: ~:C:;..) ;=1(;(jC(:,,~,t.:.~\-)(',:,t)~X'~)~{i«~(,)l.)('r.) ~y;1('(,::'I(:,){~('0\:,)(~\::SO'::('O~·)6C:,21 S 1?'X'C;·,~v<·(.,y··(".;',;~:,:",;-'(::-il,>X)(iI:::'(':";:) 
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SAVE 

THE 
RTC 

SAVE 

BOO 

UPDATE 

o CPU Tlr1E 

lJ~,...;;;E;.;.;;..;;.NA;"",US.....IEr...-D _--. 

GET FLAGS 
FROM XP 

COMPARE 
FOR TI~1E 
EVENT 

YES 

2.12 

YES 

YES 

MASK 
ERROR 
FLAGS 



G:~cRfts~R) 
CLEAR FLAG TASK 
BIT IN XP 

USER 
UPDATE EXIT OBTAIN COUNT FOR 

INT. PROG. USER SOJSl 

DB AIN NOR~lAL EX-IT 
NO Rf1AL MESSAGE EXIT ADDR. IN HISTORY 

PREPARE A 
REQUEST 

FOR A TASK 

UPDATE 
CLEAR THE TASK QUEUE 
liD FLAGS 

COpy THE XP 
OBTAIN TO THE DRIVER USER AREA ADDRESS 

INDICATE 
FRONT~END USER XP 

IN JTA 

DISK ENA OBTAIN 
PHYSICAL 

UNIT TABLE 

2.13 





TASK REQUESTS 

. e THE EXECUTIVE REQUEST PROCESSOR IS INITIATED BY THE NORMAL 
EXIT CHANNEL PROCESSOR. 

THE REQUEST IS PASSED TO EXEC IN REGISTERS S6 AND S7 

EXECUTIVE REQUESTS ARE: 

CREATE A TASK 
READY A TASK 
SELF SUSPEND TASK 
ASSIGN CHANNEL 
STATION I/O REQUEST 
DISK BLOCK I/O REOUEST 
READY TASK AND SUSPEND S£LF 
GET TIME AND DATE 
CONNECT USER JOB TO CPU 
DISCONNECT USER JOB FROM CPU 
POST A MESSAGE IN HISTORY BUFFER 
SET MEMORY SIZE 
START/STOP OPERATING SYSTEM 
DISPLAY MEMORY/EXCHANGE PACKAGE 
ENTER MEMORY/EXCHANGE PACKAGE 
SET/CLEAR SYSTEM BREAKPOINT 

2.15 





SET TO 
RETURN YES 
WITH ERROR 
OF FULL 

S6 

S7 

SET TASK 
STATUS TO 
REQUESTED 
IN STT 

SET 
TASK 
PRIORITY 
IN STT 

SET 
TASK 
ID IN STT 

CONSTRUCT 
XP IN 
SYSTEM TASK 
TABLE (STT) 

SET SYSTEM 
DEFINED IN 
WORD 2 
OF sn 

FORCE 
TASK INTO 
EXECUTION 

2.17 

YES ERROR 

task 
10 

01 

63 





SYSTEM EXECUTIVE PROGRAM (EXEC) 

tt CONTROL CENTER FOR COS 

e EXECUTES IN r10NITOR tlODE 

e CAN ACCESS ALL OF MEMORY 

DISK RESIDENT 

tilities 

CAL 
r CFT 

Loader 

,...------, 2 
JTA ........... n 

4 

..... 

USER 1 

INTERRUPT 

INTERCHANGE 

+ t ... + t t 
INTERRUPT HANDLERS 

3 1--. 
2 

~ to Id 1 e 
f-- \ current 

program 

job + 
XP XP 

~ t 
............... / 

J..---+4" TASK 
~ SCHEDULE~ 

EXEC 
~ 

CHANNEL PROCESSORS 

~. ~ 
FRONT- EXEC 

DISK END REQUEST 
DRIVER DRIVER PROCESSOR 

~ t L""-.... 

2.19 

I--
XP 

XP I--

XP 
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COMMON 

ROUTINES 

Task 
1 

G 
Task 

3 

• • • 

Task 
n 

STP 
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EXEC HISTORY TRACE 

4t CIRCULAR BUFFER BEGINS AT LOCATION DBE 

tt LOCATION DBEE POINTS TO NEXT BUFFER ADDRESS 

tt EACH TRACE MESSAGE 4 WORDS IN LENGTH 

4t CIRCULAR BUFFER HOLDS THE 1024 MOST CURRENT MESSAGES. 

~ FUNCTIONS MAY BE COLLECTIVELY ENABLED/DISABLED 

THROUGH SETTING OF LOCATION DBUGM AND ITS ASSOCIATED FUNCTION TABLE, 

., SrnlNG LOCATION nBUGM NON~ERO ENABLES ALL FUNCTIONS 

4t SETTING DBUGM+FUNCTION NUMBER ENABLES THE FUNCTION 

;K 

:t; HISTO~ BUFFER Ft.lC'r! ON FLAGS 
~ 

04051423€OOe0000eiOO001l DB.lJGt·1 CON 
04451~·OO0OC.v)00000 O,)N 
05251'6Z12000000~00ft') CON 
e.s151621200,*-~oOO0. CON 
0~-::5t6212000'000*~~ CON 
051124?220000000'2OO000. CON 
0S412~~..0ei00. CON 
04f)5·Z132S2000000'"~ C0N 
\)51S03220.4S0.0000~~0(~~ CDN 
0421.11236S10.0'.:;e'~~)0000 CON 
044524232S140~--.a000· CON 
042S;)5222000V)(c:.l(..~.e.e:0000. CON 

17 BSSZ 
0v..")00~~~~~~J000· XCriGBP CON 
0000(.)00.~"'I<-~~ DBFP O)N 

0 

0 F 

1 

21 
3 

Field Word Bits 

F 0 0-6 

P 0 27-50 

XP 0 51-63 

27 

2.21 

"ALL~L+!. 

'Tor'L 
"L,C:-£~L 

"S1'-E"L 
'8'-E'L 
'RTI'L 
'XPC'L 
'f\o1ClJ~L 

UNIVERSAL 8'~BLE ~-AG 
I/O I NTE?RUFr 
USER l'iC~AL EXI!r 
STP NORf'<~L S'< IT 
EXEC NOA·1AL 8<1"-
REAL Tlf\oE Il'rrERRUPT 
copy. USER ><P TO JTA 
MCU COI'o~D 

'$CH,J'L SCHEDLILE USER ·')OB 
'OiOR'L DISK DRIVER REQt£ST 
" r 'fl'wiS' L I ~ITER-TASK MES~·AGE 
.. EEl ' L ERROR EXt T 
DBUGM+DBt..~"-H.u .. ~ 
o ><a-Ki PAC(AGE TP-ACE OJRRENT POSITION 
o DEB1..G BLFFER CURRENT! POSI.T.I'Ct-t 

~ 1 
p XP 

interval since last entry 

word 21 

word 3';" 

Description 

Function number 

Program register of interrupted 
exchange package 
Exchange package address 





AUTO ;:& S't'STEt~ DlJIttP AUTOIrr:tT, Ie frnfilATT I NG 

FutlCTIOH 

o L 1 
(., t 
001 
O()j 

001 
001 
001 
001 
001 
oen 
010 
OCq 

001 
N 011 

()11 
N .
W l:::lUL 

OOJ 
OOt 
001 
(),) I 

001 
001 
0,)1 
Ol~?J 

OO·l 
0("·1 
Otl 
011 
on1 
001 
001 
\. >;t ~I ~ 

Ol)'~ 

O·.~I:; 

Oll] 

012 

DOt·1 
DOt·' 
1·'0 
I/O 
I ... ··() 
I/O 
I/O 
I/O 
I/O 
I/O 
SCP 
[HE 
I/O 
[.101ft 
DO. 01 
1/0 
)/0 

1.0 
1 ... ·0 
1 .... 0 
1./0 
)·/0 

1/'0 
SCP 
E-NE 
I/O 
DOI)I 
£)01·1 
1/0 
I/O 
I/O 
prI 
Fl4E 
"1'1 
SHE 
Ill·' 

P-REG 

OO(116G0A 
OL)01660A 
00016i30A 
00,) 16GLlA 
000 16t30A 
()()01 t:;60A 

f)0016GOA 
(~)0016GOA 

()()(71166')A 

0001660A 
OC~01660A 

00() 1660A 
O()01660C: 
00016GOC 
~)()') 1660(: 
O(n)lb60C 
0001660C 
1)00 16GOC 
,),)01G60(: 
0001 i':,bOC· 
000166(K 
000 1 660( 
000 1660C 
0001660(: 
00(.) 1660C 
O()() 1652C 
000 165ZC 
(lOO1 E.52C 
0001652(: 
000 1652C 
00016'::2'(: 
(~)001652C 

0101G36D 
0050E;06B 
()050606H 
(lO~.OGOGB 

Sf2,'·)E[1 P() 

OOO()OOlB 
OOOO()(llE 
O~:c ,. '-'C.O~i 
(n?~).·'I.::.,)ft 

O]77-,(.,)ti 

,)37;r76'JH 
O:]:}7Y)-)t·~ 

(}37T)I-=.OA 
()3?771'::.()H 

OT;'7760fi 
OO()Ol~lOOi~ 

0001.\61C 
('I 37T't::.Ofi 
0000001B 
OOfh)OOlB 
o ]/7::;)l=;()A 

o]r}7l:,()A 

(37 7)130A 

0377::'60H 
03?>'~'60A 
O]77760A 
OJ77760A 
OJ:'77(;OA 
0000()()OH 
00(H461C 
0377~'l:.Of) 

OOO(j001B 
0000(l018 
0:377~J6l1A 

0::7 7'}GOA 
0377-:'6(Vi 
OU000()0C 
~)ll()J 137 t;A 

0102·l]2B 
01024::CB 
010,?·l·:::2B 

><p 

01~':'00 

1)1l~;OO 

01GOO 
,~\150~) 

01500 
015(\() 
0150(~) 

010,00 
01500 
01~;O,) 

()1 ~;OO 
01S00 
')l!:::.O~) 

01500 
015f\t.) 
OJ~~(JO 

I)J S~)O 

015(~O 

o 15l)l) 
OlS(~O 

~)1~.lX1 

Ol~':;0<) 

01500 
()lSnO 
01500 
(~t500 

(l1500 

(l15'~0 

01500 
()1S()\) 

0150\) 
01!::,OO 
l)c~060 

(l:-~()6() 

O?060 
02(?J6t) 

I HTEP".lflL 

O(~)(~00(1l)(K'00472 

nOOOOOO(lOOOZ 7 6 
()OOOO')O(1')()31.)~:.() 

OOC')()(lOO'~W)()1.:.)6-) .3 
'~)()OO()O()OOOO~)O 1 
()~)000()OOI)02 340 
00000000000 ··'lll 
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DISK DRIVER (ROll) 

4t DOES THE PHYSICAL I/O ON DISKS 

4t REQUESTS TO ROll QUEUED VIA THE REQUEST TABLE (RQT) 

4t UPDATES THE DATASET PARAMETER TABLE (nSP) 

4t EXAMINES THE DISK RESERVATION TABLE (DRT) 
FOR USEABLE DISK SPACE 

4t PERFORMS SERVO OFFSET AND DATA STROBE FUNCTIONS 
FOR ERROR RECOVERY 

2.27 





COMMON SUBROUTINES 





SYSTEM TASK PROCESSOR 

'I"" , 
~. 

DEFINITION - CONSISTS OF TABLES, COMMON SUBROUTINES, TASKS, 
AND I/O ROUTINES. 

COMMON SUBROUTINES 

TASKS 

TABLES 

RE-ENTRANT ROUTINES 
USED BY TASKS 

PERFORMS A SPECIFIC OPERATION 
CAN BE CALLED BY OTHER TASKS 
HAVE THEIR OWN XP's 
HAVE THEIR OWN ID NUMBERS (0-358), 
HAVE THEIR OWN PRIORITIES (0-377 8), 
BA AND LA THE SAME FOR ALL TASKS CBA=B@STP, 

LA=IaMEM) 
COMMUNICATE WITH EXEC, EACH OTHER AND WITH 

USER JOBS. 

USED BY STP AND EXEC 

3.1 





STP COMMON ROUTINES 

e USED BY TASKS TO PERFORM: 

TASK LOGICAL INPUT/OUTPUT (TIO) 
CIRCULAR INPUT/OUTPUT (CIO) 
MEMORY MANAGEMENT 
ITEM CHAINING/UNCHAINING 
TASK TO TASK COMMUNICATION 

3.3 



Asynchrono~s !lO 

CAl BUFFERED 

I/O MACROS 

BUFtN BUFOUT BUFEOF 

BUF INP BUFOUTP BUFEOD 

BUFCHECK 

CFT SUFFERED I/O 
STATEMENTS 

BUFFER IN 

BUFFER OUT 

CAL UNBLOCKED 
1/0 MACROS 

REAOU 

WRITEU 

Synchronous I/O 

CFT FORMATTEDI 
UNFORMATTED STATEMENTS 

READ 

PRINT 

PUNCH 

\oIRITE 

user 
int:erface 

CAL BLOCKED rio MACROS 

READ WR ITE WR I TEF 

READP .... RITEP liMITED 

READe WRnte BKSP 

REAOCP WRITECP BKSPF 

GETPOS 

SETPOS 

REWIND 

-------- -- --- - ,,- ---- --- ---------,,--------------;:-i::.;;y-

CAL BUFFERED I/O 
INTERFACE 

$CBIO 

F$8IO 

TIO 

BUFFERED I/O 

$RB 

$W8 

$RFI SIIF( SRUI $WUl 

$RFA $WFA $RUA $WUA 

$RFV SWFV SRUV $WUV 

$RFF SWFF $AUF SWUF 

,,/ 
~ 

UNBLOCKED OATASETS 

$RL8 

SWLB 

F$RDC 

F$WDC 

l' 
CIO 

ROCS 

woes $RW~ $WW~ SWEOF J----------------... 
$RWOP $WWOP SWEOD 

SWWOS $REWO CIOS 

J 

routin ...... 

LOGl CAL RECORD rIo 
$RWIlR $WWDR $WEOF SGPOS 

$RWDP $WWOP $WEOO $SPOS 

$RCHR $WCHR $REWD 

SRCHP $WCHP $BkSP 

SWWOS SBKSPF 

Ivstem 
calls 

USER 

STP 

\_----
DISK DRIVER 

'/ / / I \ \ 
Dfsk Controller ,C'unctions 

EXEC 

Overview of COS IIO 

3.4 



TASK LOGICAL I/O (TIO) 

ALLO\~S A SYSTEM PROGRAt·1MER TO DO LOG I CAL I/O AT THE TASK 
LEVEL. 

Gt TIO ~OUTINES ARE: 
$RWDP/$RWDR-READ WORDS PARTIAL/FULL RECORD 
$WWDP/$WWDR-WRITE WORDS PARTIAL/FULL RECORD 
$WEOF-WRITE END OF FILE 
$WEOD-WRITE END OF DATA 
$REWD-REWIND A DATASET 
$WWDS-WRITE WORDS--UNUSED BIT COUNT 

TASKS CALL TIO BY PLACING REQUIRED PA~AMETERS IN 'A' 
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROUTINE. 

1 TID ROUTINE ($WWDP/$WWDR) WILL BE EXAMINED HERE. REFER 
TO SM0040 FOR REMAINDER OF TIO ROUTINES. 

3.5 





(AZl--f- Task's 

(A3) Data 
Area 

--'-~-------'" 

) 

IN~·~) 

I/O BUFFER 

CMCCt====::::j 
for'-___ __ 

____ .-9QM_ 

mass 
storage 

TIO logical write 

3.7 

\ 
$~/EOD ) 

TASK I/O 

PHYSICAL I/O 



e· $WWDP/$WWDR WRITES THE NOMBER OF WORDS SPECIFIED INTO 
THE I/O BUFFER. $WWD IS CALLED VIA A RETURN JUMP WITH 
THE CALLER PROVIDING THE FOLLOWING: 

ENTRY CONDITIONS: (Al) 

(A2) 

(A3) 

(A6) 

(A7) 

RETURN CONDITIONS: (AD) 

Address of OSP 
FWA of task1s data area 
Word count 
If count is 0, no data ;s transferred 
Address of ONT 
Address of JXT 
(=0 if not job related) 

Status 
<0 TIO error 
=0 Logical I/O complete 

3.8 



FIND THE 
EOR 

INSERT 
END RECORD 
WORD 

UPDATE 
DATASET 
PARAMETER 
AREA 

NO 

$WBLK 

( $WWD ) 

MOVE 
WORDS 
INTO 
BUFFER 

$WBLK 

3.9 

( $\IBLK ) 

INSERT BCW 

NO 

UPDATE 
DATASET 
PARAMETER 
A 

EXIT 

YES 

WRITE 
DATA TO 
DISK (WDCS) 



STP CAL :1 .. 03 78282 10 ..... 09/78 12~35; 17 
TASK I N~vr /OUT? ..... .,. 

~ WR r TE t·J:JHl)S 
;K ENTRY.~ 

:fC A1 @FeB 

* ~ F~ 
~ A:3 CO'JNT 
* AS D!'-tT ADDRESS 
~ A7 .JXT ADDRESS. ~ IF Nor .)CB RELATED 
~ 

:1' 
~K 

* :tc 
;fC 

E:'-< I T: 

:K jYf.oUIFIES: 

A1 
A2 

@FeB· 
F"f.,JA 

A3 COUNT 
A'; DNT ADDRESS 
A7 '-'XT ADDRE..C:;S 

:K A0.4.5 $0.1.2.:3,4.5.6.7 
* DPTM WORDS IN DSP * WR I TE: WORDS. PART! AL MODE 
$ltJl,JDP = :fC 

56 0 
.J IJJ!~0i 

:K ~ 1..!"'E I..JORDS. RECORD triODE 
SWWOR = ~ 

WltJ01 

WW02 

t;JI-U0'3 

56 
= 
Sl 
52 
$1 

)1 
~ 

AS 
A7 
Sl<D'24 

31 51!S2 
l·~!DQTM+5.Al Sl 
= 
A7 
Sl 
S2 

:t: 
BV> 
A7 
A2 

51 Sl<D'24 
$1 Sl!S2 
kIl~DPTM+2.Al 51 
R TOSP 
54 5. A1 
53 2.Al. 
Ae 54 
S2 <30 
Jr4N 'l.~.J03 
54 S3!$4&.S2 
S2 <1 
A4 53 
S3 $3+$2 
52 154-
52 S2(71 
A4 A~+A7 

0.A4 Ad 
A4 A4-A/ 
54 $·2!S4 
= ~ 

S0 S~<CJ. 

'32 >4 
,J-"::-!'r1 i:f~J4 

R L.J830 
,)AN I"I-.~ 

1 . .:.r;.Jc:..::. 

DNT ADDPJ=.:SS 
..JXT ADDRESS 

B.ZA 
B.ZB 

CALCULATE: A7 = OS? BASE 
Pl . ..., 
IN 

NOT FIRST \..JRlTE 
SET POJJA 

IN + 1 

CLSAR FIRST aCtJ 

t HSERT RFVj E r 1':3 

F'RSCEf> t NG l.JR I TE 
PR:,CES3 I.JR I rc: (~FTE::{ READ 
ER:~OR 

3.10 
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$.16418 
$.16419 
S .16420 
S.16421 
S . 16tf.;l2 
S.l6423 
S.16cJ.24 
S.l6425 
$.16426 
S.lG427 
S.16428 
$ .16423 
S.16430 
S.16431 
S.1&;;.32 
$.16433 
$.16434 
S.1&;'35 
$ .1.:;4.36 
S.1&J.37 
3.16438 
S.16439 
$.16440 
$.16441 
$.16442 
S. 1.43 

$ .... 44-
S.1&:1.4.5 
$.16446 
3.1644.7 
S.16448· 
S.l644.9 
:; .16450 
5.16451 
S.16452 
S.1~3 
S . 164..S4 
5.16455 
S .164·56 
$.16458 
$.16458 
$.16460 
S .16~~1 
S.164f.::2 
S.16403 
$.16464 
S.164f'S 
S .16<1b6 
$.16467 
S.16468 
$.16469 
S.16~7t:.) 

$.16471 
s. -'':;4.72 
3~7:3 
S .lc474. 
S. i64.75 
S.16c+76 



R TDSP 
tJ'~.I0d,. .- ;K 

$1 1 J (\1 
S0 $4 
S4- SG!S4&.S2 
52 0 
JSP loJI.J0S 

50 50<2 
S2 <17 
JSP WW0S 
S,~ S0.<l 
52 <43 
.JSM ~J').G9 

~"15 = ~ 

52 $2<3e 
A3 A2+A3 
54 #,S2t..S4 
Sl 51-$3 
52 <It 
A4 53 
51 S2&.$l 
$1 S3+S1 
AS Sl 
I.J@DPThL A1 Sa. 

WW10 = * 57 W@DPL':IO.Al 
S6 Ai 
Al A2-A3 
AS A4-A5 
$1 Al 
A0 Al-A6 
C'? 
..... c.;. <6 
Al S8 
...lAP WI»11 
$1 AS 

WW11 = * $0 Sl 
S2 ~51&S2 

A6 S2 
AG A6+1 
~-'! A4+A7 
JSZ lJW15 
50 S7 
ERR IF" S@DPBIO.NE.0 
~~ wtJ'v'MV 
S0 0.A2 

WW14 .. :* 
AS A6-1 
A2 A2+1 
A0 A6-1 
A7 A7+1 
A4 f~4+1 

-1.A7 S~) 

SC) 0.A2 
JAP W:;.ll4. 
Ai3 D'64-

'J.!W15 = :K 

A0 A4-AS 
JAM W:..J16 
f-"f7 1-17~ 

R S:~a.K 

-.JAN LJ!.J22 
J 1,Ji.AI10 

CA'_CUU)TE: A7 ~ OS? BASE ADDF'£SS 

FI~Si 

CL:::':-IR ::;>FD BITS 

~-IOT BOR 

'Nor BOF 

Wf? I TE.. AFTE.~ EOn 

U~~ + 1 
CONDITtON~_ CLEAR BFl~ SRI 
F - I 

~-IC,JA 

T.ZA 

CO...'NT FIRST 

F I ;:';:ST SCGMCNT 1_8·~GTH 

ZE~O LENGTH 

USE VECTOR MOVE I F BUFFERED I/O 

DC.~E? 

t~O 
~10\/E IN 64 WORD CHUNKS 

NOT AT BCh.l 

PROCESS BC'..J 
ER.~(JR 
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S . 16c!.77 
S.1G:7S 

~~7,}1.102. 
$.lE"':'~3 

S.16'~10 

S .1S':'31 
S .1&:.:32 
S .le~?:3 
$. 16c.·34 
$o.l&':'SS 
S.l6~36 
S.1~7 
S.ls.;.;38 
S .1&;:,,39 
S.l6¢?0 
S.1~:31 

$ .16~'?2 
S. J s,:.':'3 
S.16":':34 
S.18~3S 
$. 1&.:.~38 
S .16":''37 
S .1.h· .. :,:38 
S .16.;:39 
S.lCSJ0 
S .16~.)1 
S . 16S:)2 
S .1s.=:)3 
S.16E04 
S .16~\)S 
$.16=,)6 
.s .1tt"07 
S . 16S':;.)3 
S . 16S0St 
S.16.310 
S.16S11 
$.16512 
S .16513 
S.i6:3'J.~ 

S.1S515 
S . 165j)3 
S .lEet7 
S.1618 
S .1F(519 
S.lcc20 
S.lC"xl 
s .16522. 
S. :!.6523 
$.10=24 
S.1;3S2S 
S.1S=26 
S .lEE .. Z7 
S .1~2~~ 
S. le:;2~3 
S..lGS3-,) 
S.1b.:531 
S.1532 
$.1533 
$.1634 
S .16535 
S.1653~ 

$.1537 
5.1;~3S 



..,- .•. .........,..... 
A0 A2-A3 $.16540 
50 0,A2 5.165-+1 
""JAt~t1 lll!.,H4 t~or '::~T EOC S.l6542 
A7 A?-A4 $. J.6543 
S~~ ~J@DPTM,Al T.ZA S.16544-

:~ E. .... 'O OF COUNT S 16,S4S 
54 W'!DPThi.Al PI.J (T. ZA) $.1GS46 
·JSP lJ~J2! PA:~T! AL ~f:ODE S ~47 

:f: RECORD :.10DE S. :..uS48 
51 W~DP""L A1 T.ZA S.16549 
~ <4..~ $.16550 
51 $1)17 S.16551 
S2 52<11 5.16552 
AS $.:1- I.~ PC'..:J $.16553 
S1 S2&S1 BFI. BRI $.16'554 
52 )4- $.16555 
Sl 54 I S1&52 INSERT MODE BITS S.l6SSS 
A7 A7+A4. S.l6557 
0,A7 51 STORE RCW 5.16558 
A7 A7-A4 S.l65.S9 
A7 A7+A6 S.16560 
S6 0 .. A7 PC.AJ S.16561 
A2 ~+1 5.16562 
51 A4 S.l65'53 
A2 A4-A2 Fl.Jl S.l6564-
52 <30 S.l65GS 
S4 Sl!S4&'S2 UPDATE PCW:~ S.l6566 
A4 A4+1 S.l6567 
Sl A2 S.l6568 
A0 A4~5 5.16569 
S6 S6!Sl I "l5E.~T FW I S.16570 
10, A? ~6 S.16571 
A7 A7-A6 5.16572 
.JAM Wi»21 NOT AT sew $.16573 
R l·JB0l lA.lRlTE BLOCK S.15574 
.JAN WI»22 ER~OR S "'575 

* PART I AL MODE ." _,576 .:>. 
l"..".I.l21 = * $.16577 

51 A4- $.16578 
S,Al :4- UPDATE PI.J $.16579 
S2 <30 S.16580 
53 S1.!S3&s2 IN5~T NWA S.165:'31 
S2 <60 S.16582 
53 S2L~ CLEAR BP $.16.583 
2,Al S3 UPDATE' IN S:l6584 
A2 '.JJ~DP1lr1+2 , A1 B.ZE S.16585 
A3 A3-A2 CO'_NT $.16586 
A0 '3 CO,t1Pi..t::TE FL.'1G $.1'6587 
J I,JI.JJ22 S002.1447 

WI...l-~ = '" $.16592 '" 
Sl W@DPE.~R I At S.16593 
S3 >1 S .16.S9'~ 
S3 S3>S@DPER~J t..:R 1 TE PAST EOD S .16.595 
51 Sl!S3 SET ERROR FLAG S.16596 
b.k3DPERR, Ai 51 5.16597 

IJl:J22 = :K S002.1448 
Sl W@DPTM+2,A1. S~1~)2 . 144~;; 
5t 51)0'24 5002 . 14S0 

.~ $.16598 
.~ 51 43/, 24/B0 5.16599 
~ Ai DSP ADDRESS S.19300 .... S .166~)1 ·r· 

!~trJ99 = ~ S .1~302 
A7 51 S ':6003 
St.) A? );3~)4 

Sl W@DPTM+5.Al 5.16605 
A7 $1 .JX-r- ADDRESS S.1660r;:; 
Sl $1>D'24 S.166'37 
F=,6 $1 DNi ADDRESS ~, 166~'8 
J B0 $.16&;09 
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* :r 
"r. 
:j( 

l 
;~ 

.*: 
LdldoJMV 

I...JW\JMV1 

.- ..... 
~.c:.: 

(-I(~ 

A3 
VL 
,Ae.l 

A3 
A:3 
A4 

A0 
VL 
V0 
A0 
A3 
~ 

A7 
A6 
.A0.1 
A0 
JAM 

VL 
A'~ 
\/0 
A3 
J 

\lECTOR tAO'v'E FOR l..r<ITE RECORD 

SOi,)RCE ~l!)DRESS 

OUT 
DE>~" I NAT! ON ADDRESS 
S: ... fORT VECTOR LENG TH (NOT ZERO) 
N:::::(' .. ~T!VC ~UMBER 0:=' l·.JORDS TO BI:: MOVED 
~3 :~A\lE AJ 
BIO\l0SV \/0 S~!'·jE AR2A F~:)R E'Jr-FERED I/O 
ZS0 
A3 

$1 
-A3 
A4-+A3 

A? 
A6 
. ';0.1 
A7 
A3-A6 
A~+A6 
A7+r-)6 
zs~ 
V0 
-H3 
W'.J'v'MVl 

AS 
BIOV0S\1 
.Ae'.l 
S2 
1..J:",.11S 

SAVE \i0 

IN:REM8fr OUT 

SOURCE ADDRESS 

DESTINATION ADDRESS 
WO;~DS LEFT TO t~O',i;:: 

D/S4 

LOOP UNTIL ALL ~~RDS MOVED 

RESTORE \/0 
RE~TORE A3 

~:tca·~~:t.1CtCfC~~tt~r.tt::::~*~1.~~~t::r:fCfC~~~~~*~~ 
~ 

)1( NAit1E TDSP 

* CALCULATE DSP PO I HT::.R BASE 

* = 0 IF .JXT ADDRESS =0 
~ = ....ITA ADDRF.SS IF DNJTF =1 
1: = IJSER SA IF DNJTF =0 

* ENTRY TDSP: 
:t: Al DSP ADDRESS 
:1: 

* TDS?l: 
~ S7 lS/0.24/DNT ADDRESS. 24/JXT ADDRESS 

* *- EXIT Ai DSP ADDRESS (TOOP El'lTRY ONLY; 
::~ A7 B¢tSE OF DC'P ..,. POINT=:RS 

* * REGISTERS WJDIFIED -
·K A'o.~7 50.S7 
l' 

.'T' 

t~~Uttt.;tct.;t{:~tt~*,4~:t:~lC~~~*:t:K~~:~*nXtt~l::*¥..tr~u.*~~t;~~*~~ 

TI)SP 57 1"'~r~n,1+5 .. A1 
TDSP1 =:K ENTR'y' 1.£1/ 57 :: J~<T ADDRESS 

A0 
A7 
....IAZ 
A7 
A7 
S7 
TDSPA,0 
A6 
50 
50 
A6 
JSM 
A7 

'rDSP8 H6 
TDSP9 ....I 
Tn'~p~ ('n!'~ 

5.7 
0 
TDSP9 
S7 
b.l:~~<-JTA. A7 
57) D' 2-t. 
AG 
S7 
I ... J~DNJTF • A'; 
S'ij<S@DI'~)T=-

L~.JTA 

TDSP8 
A'~~7 

TDSPA,0 
SO 
,~ 

·J><T ADDRESS 

!'-IOT ,~iOB RELATED 
J~~:T ACDRESS 
·JT~ ~DDRES$ 

SAVE A6 
DI~T ADDRESS 

IN ....ITA 
U~ER SA 
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S.1661.1 
$.16612 
S .16:513 
S. 16(,t~ 
S . 16S1S 
S .16616 
S . .16617 
S .lbt313 
5.16019 
$.15620 
$.16021 
S.l6622 
$.166"23 
S.10324 
$.16625 
$.16626 
S.l662,,"" 
S.16E28 
.$.16629 
S.16630 
S.16631 
S. t6b.32 
S .lG':)3.3 
5.1&334-
$.16635 
$.16635 
S.1.bC37 
S.16632 
S.16639 
$.16;;40 
S .1684.1 
$.1664.2 
S. i.6G<!.3 
5.16644 
S.l66c!..S 
$.1664.6 
S .1664.7 
S.16648 
S.166~9 
$.16650 
S.166S1 
$.166.';2 

5003.737 
500:3.738 
S003.739 
sero.740 
$;,)03.741 
S')03.742 
$("'43.743 

$.16658 
$.16657 
S.lb658 
S .16659 
5.16620 
S .166:;1 
S.1.36~ 

$.16663 
S.166.~4 
$.168;';5 
S 166;3;3 
$.156;:;7 
S.16683 
S.16';5.3 
S .16~;70 
S.16&.371 
·;.166~ 

$ .166,.'3 
$,166)'.:1. 
S . .t6G7S 
S.16b78 
$.16677 
S.16~:-:'3 
S . 16b)9 





CIRCULAR 1/0 

PERFORMS PHYSICAL 1/0 ON A DATASET 

ACCESSIBLE TO TASKS THROUGH TIO AND DIRECT CALLS. 

CIa ROUTINES ARE: 

RDCS-READ CIRCULAR REQUEST 

WDCS-WRITE CIRCULAR REQUEST 

TASKS CALL CIO BY PLACING REQUIRED PARAMETERS IN 'A' 
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROIJTINE. 

CIa READS/WRITES 512 WORD BLOCKS. THE CALLER HAS THE 
RESPONSIBILITY OF MAINTAINING THE BUFFER INIOUT POINTER 
IN THE DSP. AS SHOWN IN THE PREVIOUS $WWD FLOW DIAGRAM. 

THE CALLER SENSES COMPLETION OF PHYSICAL I/O BY CALLING 
GETREPLY. IF A REPLY IS FOUND THE CALLER SHOULD CALL ROUTINE 
REPCIO WITH Sl AND S2 INTACT FROM GETREPLY. 
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OUT=FIRST 

, , , 

FIRST 

OUT 

LIMIT~~------------------~ LJMIT~~------------------~ 

A. Filling the buffer B. Emptying the buffer 

FI RST ~ 

IN -+ 

.... -, 
I I 
1 I 

~ I processing 

I 
\: I 
_/ 

C. Concurrently filling 
and emptying the buffer 

Physical I/O 

3 17 

flow 





DATASET PARAMETER AREA - DSP 

Logical I/O requires the presence of a DSP for the dataset in the user's 
field. Refer to publication SR-OOll for details of DSP use. 

0 3 5 10 16 25 40 56 63 

0 STS ON IIIIII 
1 ERR II BPI IIIIII FRS'!' 

2 IPB IBN IN 

II RBC OSP OBN OUT 

TBN LMT 

EOR PFI PRI RCW 

LPW 

SF I Busel Sle BWA 

8 SER TM 
reserved 

for use by 
TIO 

TPS I TPN I TPB I TPV 

IIIITPPIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII//il 
Reserved for 

DEL BLNK logical IIO 

23 REeL NXRC 

Dataset Parameter Area (DSP) 
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MEMORY MANAGEMENT 

PROVIDES TEMPORARY MEMORY AREAS FOR TASKS (AREAS IN STP) 

MEMORY AREAS ARE OF VARIABLE-SIZE 

MEMORY POOLS ARE USED 

MEMORY MANAGEMENT ROUTINES ARE: 

MEMAL-ALLOCATES A TASK MEMORY AREA 

MEMDE-DEALLOCATES A TASK MEMORY AREA 
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tt MEMAL ALLOCATES A VARIABLE-SI~E MEMORY 
AREA TO A TASK. MEMAL IS CALLED VIA A 
RETURN JUMP WITH THE CALLER PROVIDING: 

INPUT REGISTERS: (A6) = Number of memory pool from which to allocate 
(A7) = Number of words desired 

OUTPUT REG I STERS: (A6) = S'tatus: 
a Good status 
1 Invalid memory pool number 
2 Invalid number of words requested 
3 Memory not available 

(A7) = Address of first usable word of memory to be 
allocated 

3.22 



STP CAL 1. 0".3 78282 10./09/78 12: 35: 17 
COi',1ir10N SUEROUiI NES 

E..,'ECT 
*~~::r¥.t.:~~ ... i(1ctc~cr-U~:r.*X*~tt~*,*";K.:f;:*-~~·~;r,~t;:~K~~:~*.tt%.·ICP'~~ 
1'~ 

* ~NAMS 
:~ 

;t:PURPOSE ME;-!AL WILL A'-LOCATE A VARI~BLE SIZE AREA OF /Y£MORY FROM A 

* ~J( 

:¥.ENT~Y 

* ~t 

:t.EXIT 
:t. 
~ 
;K 

*-
:t. 
:;: 
:t. 

l'o18,1JRV POOL. 

A6 
A7 

A6 

A7 

= NlJry1BER OF THE MEMORY POOL TO ALLOCATE FRuM 
= ~~~~t1BER OF lrJORDS REQUIRED 

= STAruS 
o = GOOD RETlJRN 
1 = I N·vAL I D POOL NlJMBER 
2 = I NVAL I D NUMBER OF f,JeROS REQUESTED 
3 = t··1EMORY NOT AVA I LABE 

= ADDRESS OF FIRST USEABLE I,r.!ORD ALLCCATED-MEANINGFUL 
OI'-LY IF A6 = 0 

:t.~~1:t...;.:r~~"ttt~t:o:r.:t.t:t:t.;fCtt~:r':fCtcKttl(.*~t.xt:r-K:t:lCr.~~~*",,~~::tctck 

MISTAKE1 = 1 
MIS"TAKE2 = 2 
MISTAKE3 = 3 
ITIEMAL = ~K 

AS POOL TBL BASE ADDRESS OF POOL TABLE 
GET, SS S6&'S7 • PTM~X. AS MA>< POOL NUMBffi 
A4 55 
~l A4.-A6 
JAM t.1EJ'.1ER1 
AS AS+A6 
SO 0.AS 
JSZ MEl'rERl 
A0 A7 
. .)AZ MEt>1ER2 

JUMP IF POOL NUMEE~ GREA.TER THAN MAX 
ADDRESS OF POOL fJORD 

JU~r1p I F ZERO WORDS REQUESTm 

11-11:: TOTAL SIZE TO B~ ALLOCATED IS TI-E RF.(~!J==:STED SIZE PLUS 
THE SIZE OF T1-1E HEADER AND TRAILER 

H4 
A7 TOfAL SIZE ReQUIRED 

VER I FY THAT TI-tE REQUESTED SIZE 1 S NOT LHRGE:",{ THAN THE POOL 

GET.S1 
A4 
A0 
.JAtrI 

GET,Sl 
A4 

SS&S7 • PTS lZE. AS 
51 
A4.-A7 
MaERZ 

S6&.S7.PTBAS-E.AS 
51 BASE ADDRESS OF MEi'r1ORY POOL 

Loer< OUT INTERRUPTS UNTIL THE SPACE HAS BEEN ALLOCATED 

:51 1 
STPi_K. Ae S 1 

I'tlEl-r1AL1.0 -= 
GET,Sl 
52 
S0 
EPP.Sl'~ 

GET,50 
. .):;N 
Gt::T,Sl 
At 
A0 
.Jf~~~ 

S~&'S7 • 1'r1P I D. A4 \lAI.. r DAiE THE HEADt:R WORD 
r DI..RD. A6 

S3&S7, tytpST. A4 
~~~t,1tCIL 50 ,)I.)~'1P I F- AREA I ~--f US€ 
S6&S7.MPSIZE.A4 SIZE OF AVAlLABL:: AREA 
51 
~1-A7 

M;:MAL30 
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63 

A0255.933 
;;0253.334 
A02SS.335 
r;02.S~ . '336 
t=,02SS.937 
Av)25S . ~3:";'8 
:~02S5 . :339 
A0255.940 
A025S.341 
A0255.·342 
A02S5.343 
A02SS.344 
A02S5.'345 
A02SS,94t3 
A02S5.947 
A02S5.948 
A025S.'349 
A'"~2S5 . :350 
A0255.351 
A02SS.9S2 
A025S.953 
A02SS'.954 
A0255.955 
A02S5.956 
A025S.957 
A02SS.958 
A0~SS. '359 
At-)2SS. %0 
A0~S.·-, . '361 
Av)25S. '362 
A02SS. :363 
A0255 .96'4 
A02S5.963 
A02S5.96'G 
A~~2SS.967 

A0255.968 
A02S5.969 
A0ESS.~370 

A02SS. '371, 
A02S5.:372 
A02S5.973 
A02S5.:374 
A02SS.:375 
A02SS.97G 
A02S5.'377 
ri02SS. '378 
A(}25S.979 
r;02S5 . :~80 
A,j2SS . :381 
A02SS.982. 
f~(.12SS . 323 
A('255. '984 
A0ZSS.:385 
At-)255. '386 
AV)2SS .987 
A('125S . :388 
A02SS . '388 
AO:2s:5 . 99¥) 
A'-)2S3.391 
A~):~55 . 992 
~~tj2S.s . 393 
A~)2S5 . 3'34 
(~()(::."SS . 395 
A~)2S5 . 3S-6 
A0255.997 
A02S5.·398 
H';)255 . 999 



·V 
.. t'. 

~18'~AL20 

" . 
. '''' 
.• 1'.: 

~ 

MEJ·1AL30 

." ."T' 

AT TH I S PO I ~rr THE ::> [ZE OF T:-€ ~~EQlJEST IS EGI'JAL 70 THE 
AVAtLIABLE AREA 

Sl 
P0T,Sl 
A2 
A~ 

PUT,Sl 

1 
S6&S7,MPSi,A4 SET !l'i USE IND[CAT)R 
A4+Al 
A2-1 ADDRESS OF TRA r LER L·'()RD 
S6&S7,MPST~A2 

RELEA!:>""E INTERRUPT LOCkOUT 

Sl 0 
UNLOC'( 
A7 A4+1 RETURN ADDRESS Ft~Si: ~~ABLE WORD 

CLEAR THE M9'k)RY ALLOf"-ATED '.JITHOfJT D~OYING THE H:::ADER 
AND TRAILER 

AS A7 
.:= '" ..,.. 
0,A6 51 
AS AG+l 
~ A&-A2 
JAN ME~L20 

RETURN TO REQUESTC'R 1.1..1 I TH GO'JD STATUS 

AS 
.J 

o 
BOO 

HERE AN AVA I LABLE ri1SMORY AR~A Hf.-lS BEEN LOCATED. I TIS UNEQIJpL 
IN SIZE TO THE REQt.J::ST 

= ;~ 

MEMALS0 AV~rLABLE IS LESS fHAN RE::GUEST 

REPLACE THE EXISTIN~ HEADER WORD AND CRE::ATE A NE'1oAl T:~AILER 

A2 
A2 
Sl 
0,A2 
Sl 
PUT,Sl 
PUT,Sl 
Sl 
PUT .. S1 
PU'C,Sl 
52 
PUT,S2 
PUT,S2 

A4+A7 
A2-1 TRAILER ADDRESS 
'3 
51 O_E~ OUT ANY GARBAGE 
A7 
S8&57. MPS 1 Z::, A4 
S6?.:tS7, /'riPS I ZE, A2 S r ZE OF ALLOCATED AREA 
1 
S6&S7, MPST .' Ad. 
S6'6.57 , MPST, A? ! N USE I NO I C.~TOR 
IOlaR!), A6 
S6?.:&S7 , "1P r 0 , ~~4 
S6&.57 , ~.IF' I D. A2 P0'JL I D 

CREATE A NEtJ HF£ADER ~D TP.A r L£~ FOR THAT SP;~CE WH r C-i t s 
STILL AVAILABLF. 

A2 
Ai 
A6 
A6 
S6 
0,A2 
Sl 
pt..rr .. Sl 
PUT,Sl 
51 
PUT. $1 
PUT,Sl 
PUT.S2 
PUT,:52 
Ut-ILOC~ 

A2+1 
A1~7 

A2+Al 
Ft6-1 
o 
S8 
A1 
SStS7, MPS r ZE, A2 
S6&.S7 I ~..ps I ZE, A6 
o 
S6&S7, MPST • A2 
S6&:S7, MP:ST, A6 
SS&S7,MP[D,A2 
S6&.S7 , r·1P ! D J A~ 

ADDRESS OF NEW HEADER 
SIZE OF NEl . .v ARE4 

ADDRESS OF NEW TPAlLER 

CL~AR N8~ HEADER 
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R~-'~':,l . 1 '-:,"I';J .... ) 

f.:';0255 . 1(~11 
A02.'SS . 1 CO2 
A0~3S.1e03 
A0255 . 10(:~ 
A0255. t 0l~·3 
A02SS.10CS 
A025S.1'- ""J 

A02SS.:1 .; 
A0255 . 1,*l9 
A02S5.101(,) 
A02S5.1011 
A0255.10::'2 
C0983.29 
A025S.101:l. 
A02S5.1015 
A0255 . 101G 
~10255. 1017 
A0255.1013 
A0255.1019 
A025S.102~ 
A02S5.1021 
A02S5.1022 
A0255.1023 
A0255 . 1024. 
A02SS.1025 
At~25S . 1023 
A02SS. 102.7 
A0255 . 102:3 
A0255.1029 
A(~2S5 . 1020 
A02SS.1(0\31 
;,0255 . 1032 
A'~~-S . 10:;:3 
A0255.103d 
Av)2S5. tv"':S 
A02SS. ~ 
A02SS. 1lJ·'::7 
A02S5.1038 
A0255.1023 
A0255 . 104') 
~;025S . 1041 
A~l2SS . 1042 
A02S5.1043 
A0255 . 1 ~144-
A~)25S . 10dS 
A025S. 104:3 
A02S5.1047 
A0255. 10rJ.8 
A~)2S5 . 104:3 
A~)25S . 105\-) 
Av)255 . 105.l 
';0255 . hJS2 
h02SS.10S3 
~02SS . 10S4. 
A0255 . lEES 
A~~2S5 .1(,156 
A02S5.1057 
A025S.105~ 
A02SS . lOS~3 
A~)2S5 . 1 ~16~) 
A(.)2SS . 1~~31. 
A0255 . lOC--2 
A0255 . 1.(~3 
~t;)2SS.·· "<!. 

A~'2SS . .., .·5 
~)2S5.1~3S 

AV)2S:=~ . 1'=:,~7 
A02S5.1"~a 
A02S5 . 1('63 
C09S3.30 



CLE:=1R 11-iE ALLOCATED AREA 

A2 
A-.' 
A4 

MEMAL40 = 
0,A4 
A4 
~ 

JAN 
A6 
.J 

MEMALS0 = 
GET,Sl 
A2 
A4 
GET.S1 
GET,$2 
51 
A1 
A0 
JAN 

A2-1 
A4+1 
A 4.+1 

* Sl 
A4+1 
A2~ 

M~40 
o 
BOO RE~N (,000 STATUS 
:~ 

56&.57. MPS I ZE, A4 S r ZE OF CIJRREl'-c'T AREA 
S1 
A4+A2 ADDRESS NE~T HEADER WORD 
~S&'s7 , Pl'BASE. AS FOOL BASi:: ADDRESS 
S6~7, PTS I ZE·, AS POOL SIZE 
S1+S2 END ADDRESS I:F PuO:_ 
51 
f'll-A4 
MEMCtL10 JU:-r1P IN ENTRIE POOL NOT YET SEARCY8) 

rriE MEMORY POOL DOSS. NOT CONTAIN ENOUGH H\jAILABLE CONSEOJTlVE 
SP8CE TO F ILL THE REQUEST 

A6 
.J 

~1EMER2 = 
AS 
.J 

HISTHKE3 
B00 

* MISTAKE1 
BOO 
~ 

MISTAKE2 
B00 

REI_CJ;SE INTERRUPT I_OCK -OUT 
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A')25S. 1071 
A02SS.1072 
A0255 . le.'73 
HVX5.S. 1074 
A02SS.1075 
A0255 . 1076. 
A02SS.1077 
A'-)255 . 1078 
A£).:..S'5 . 1079 
A0255. 100~) 
A02S5.1~1 
A0255.1082 
A02S-S. 100.3 
A0~5S . 1024-
A0255 . 10?--S 
A0255 . 1 ~)86 
A0255.1007 
A02S5.1088 
A02S5.1009 
AOt:.'SS. 112.:30 
A02SS.1091 
A~'2S5 . 1092 
At-)255 . 1093 
A0255 . 109J. 
A(.)2SS . 1 ~),3S 
Ac)2SS . 10:35 
A(l255.10'J7 
C0763.1 
A0<=.,'SS . 10'Sg 
A0?S5.1099 
A02SS .1100 
A02SS .1101 
A0255. 11(.)2 
A('25S . I1J)3 
A02SS.1104 
A02SS.110S 



4t MEMDE RETURNS (DEALLOCATES) MEMORY TO THE 
MEMORY POOL FOR REALLOCATION. MEMDE IS 
CALLED VIA A RETURN JUMP WITH THE CALLER 
PROVIDING: 

rNPUT REGISTERS: (A6) = Memory pool number 
(A7) = Address of first usable word of memory to be 

deallocated 

OUTPUT REGISTERS: (A6) = Status: 
o Good return 
1 Invalid address 
2 Area not currently allocated 
3 Invalid pool number 

(A7) = Address of memory released; meaningful only if 
status ;s O. 
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STP 
COMMON SUBROUTINES CAL 1.03 78282 10./09/78 12: 35 : 17 

t:.v'ECT 
u.n~n~.!:'*:~.tt~t,c~~~*:*~n*,J.(~t.*".:ttX:-.~~ *:~*~*tr*t.tt~'"-*.~:*i:nn;~ctcr.~ 
~r::t: 

:t~HAME MEMDE 
:r. 
:~PURPOSE rrefDE RETURNS ~{1EMORY TO THE POOL CO.-,iB I H r NG IT t,JI TH AVA I LABLE 
:.;: ADJ~CENT AREAS TO HELP PRE\/;::~IT FRAG;·18·!T~Tr 0'4 
. .f:: 
:t~ENTRY 

* ;l< 

:r.8<lT 
':K 
.:t
'1". 

DCERR3 
M8Y1DE 

AS ;: POOL N'JMBER MEMOR'( SHO:...iLD BE RETlJr:~·IED ro 
A7 -.: ADDRESS OF THE t'tElt¥.)RY TO BE REU~A3ED 

A6 = STAruS 
e = GOOD RETURN 
1 = INVALIO HEADER ' .. JORD 
? = AREA NOT OJRR~NTLY ~L!_LOCATED ... 
3 = INVALID POOL ~·iUr·1BER 

A7 = ADDRESS OF AREA RELEA:S~D--f·~EI~N I NGFtJL ONLY 

= 
= 
Al 
GET.S1 
S2 
50 
JSt~ 

GET ,50 
JSZ 
AS 
GET,Sl 
52 
'50 
.JS·tri 
AS 
S0 
JSZ 
GET,Sl 
(,e..f, '52 
S2 
S3 
S0· 
·JSM 
S0 
JSM 

3 

* A7-'1 
SG&S7,MPID,A1 
IDWRD,A6 
52-51 
D:::..ERl JU~·~p IF iNVALID HE:;DER WOP;) 
SS&S7, MPST , A1 
DEER2 JIJ:'rfP IF PR'::'v'! CUSL Y RELEASED 
POOL TEL BASE ADDRESS OF POOL T~;SLE 
SS&.S6, PTM.~~, AS t .. 1A\<:· \iALID POOL "llJi,jBER 
AS 
51-52 
DSER3 
AS+A6 
0,AS 

JU;-r1P I F I I'lv'PL I D POOL 
AD DRESS OF POOL !JJOP.D 

OC:ER3 JlJ',lP I F I :-NAL I D POOL 
58&57 I PTBASE. AS 
$6&.S7, PTS I ZE, AS ~C:OL SIZE 
S2+S1 8·10 14DDRESS. OF POOL 
A1 ADDF-.'ESS OF At=?EA TO RELEASE 
S3-$1 
DEER3 
$2-$3 
DEER3 

JU;--rlP IF ADDRE~:S OUTSIDE peOL Rr-rt~E 

.)U"r1P iF ADD~.3S' OUTSIDE PC<)L RANGE 

TI-!E 'v'AI_ I DAT I ON I S COMPLETE. "·!C~.J ACTUAl. L Y REU::ASE T'-"E SPACE 

S6 
STPU(,A0 
GET. 54 
5.'5 
A2 
A2 
56 
PUT, $6 

PUT,56 
S0 
·.f<3P 
A4 
GE r. S~J 
-JSN 

~f"4 
':>0 

S6&S7,tvPSlZE,A1 
S'3+S4 
5S 
A2-1 
o 
S0&s7,/YIPST,Al 
50&57, t·1Psr , A2 
S5-52 
t-1EMDF.10 
SS 
56&.57 . r,tPST , A4. 
jy tEMDE:10 

LOCK OUT r !-4TEPRt)PT.S 

TPqllER ADDRESS 

.JU:Y~p IF LAST ~PEA IN F'OCtL 
ADDRESS OF ~>::T H~:;DER 

.JU>!P r F=' NI=":(J'" AREA NOT AV r AI_ABLE 
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AC.::.SS . 1106 
A02S5.1107 
A0255 . 111.)8 
A0255 . 11. 09 
A0255.1110 
A02S.1111 
A02SS.1112 
A02SS .1113 
A02S5.1114 
~r02SS .111S 
A02SS.1:!..16 
A0255.1117 
A02SS.1113 
A02S.1119 
A02S5.1120 
A0c::S5.1121 
A02S3.1122 
A~)2C;S . 1123 
A02SS.1124 
A02SS.112S 
A~)2.S . 1126 
A025S.1127 
A0-2SS. 1128 
A0~'SS . 1129 
A02S5.1130 
A02,SS. 1131 
A0255.1132 
A02S5.1133 
A0255.1134 
A02SS.1135 
A02SS.1136 
A02.SS . 1137 
A02S5.1138 
A02SS.1139 
A'-);:-SS. 114-0 
A025S.1141 
A0,::;ss.. 1142 

A02..S5. 114:3 
A(.)255 . 1144 
A'~2S.S. 1145 
A02C::S . 114.6 
A02S5.1147 
1;~)'25S . 1148 . 
A02SS. 114:3 
Ato)2SS. 1150 
AI();255 .1151 
A02.SS. 1152 
A02:::-.s . 11 S~ 
140255.1154 
A0255 I1S5 
A02S 1156 
A02SS.1157 
AQJ2SS. 1152 
A0255. 11S~3 
Al.j255 . 116~" 
An2SS.11f.1 
A0c.SS . 1162 
At2.12, t::::. 1 V33 
A0t::S5. 1.164-
A~'2.S5 1185 
A0255.1166 
A~-S. J 1.67 
A0255.1168 
A1.2.125.S ll69 
A02S5.11;\) 



THE FC'LLOWI!'.fi; ;'lEMOR'( ~REA IS r~\lAlLA8LE. COMBINE THE TTJJO INTO 
ONE L..ARGE AREA 

GET. $ 
54 
AS 
A2 
A2 

MEMDE10 = 

:t: 

50 
.JSZ 
A4 
GET.S') 

56&57 J MPS I ZE ~ A4 SIZE OF FOLLOWr NG AREA 
SS+S4 CO~gINED SIZE 
54 
Al~5 

A2-l TRA r LER ADRESS 
t 
51-53 
t.eMDE20 . .JUMP I F AREA IS F I RSi I N P~OL 
Al-1 ADDRESS OF Pf.£CEEDIN':i ~I'-EY. 
56&57. f'tPST, A4 
trEMDE20 JUMP IF PRECEEDrNG AREA TN USE 

:1'. THE PRECEED I NG AREA I S AVA I LABLE. CO~ I NE THE TWO I i .... TO 
:K ONE LARGE A~EA 
:t: 

~ 

GET.S5 
54 
A4 
A1 

S6&.S7. MPS I ZE". A4 SIZE OF PRECEED I I\fG AREA 
S4.+$5 COMBINED SIZE 
55 
Al~ BASE ADDRESS OF LARGEST PREA 

:K CREATE NEW HE.C;DER ANO TRAIL~ I),!ORDS 

* MEMDE20 = * 
PUT. 54 
PUT, $4 
AS 
UNLOCK 
J 

DEER 1 = 
AS 

.J 
DEER2 = 

A6 
J 

DEER3 = 
At; 

.J 

S6&S7. MPS I ZE. Ai 
SS&S7. MPS t ZE. A2 
o GOOD STATUS 

B00 

* DEERRl 
S00 
:K 
DEERR2 
B00 

* D:::~R3 
B00 
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A02S5.1199 
A02S5.1200 
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!~0?S5 . 1209 
A02SS.1210 
A0.::C'5. 1211 



POOL TABLE -POOLTBL 

The Pool Table is an STP .. resident table used for memory pool manaqement. 

o 16 58 63 

Entries 

n StZE BASE 

Pool Table 
HEADER 
Field Word Bits Descril2tion 
PTMAX 0 58-63 Maximum valid memory pool number in system 

ENTRY 
Field Word Bits DescriQtion 
PTSIZE 0 16-39 Size of the memory pool 
PTBASE 0 40-63 Base address of the memory pool 

MEMORY POOL - POOL I .... n 

Memory pool areas are surrounded by header and trailer words that contro1 
the allocation and deal location of the areas. 

o 1 16 40 63 

°l~ tD I SIZE I 
• T 
• I · , 

I r n~ fD SIZE 

Memory Pool 

Field Word Btts Descr;otion 

MPST O,n,etc. 0 Status of the memory area: 
0 Available 
1 In use 

MPID O,n,etc. 16-39 Memory pool identification: 
01010101 Pool 1 
OxOxOxOx Pool x 3.29 

MPSrZE O,n,etc. 40-63 Size of the memory pool 
--____ ~_,~ __ .,.~.~~ '-._" __ ~_"""r~ , __ , 





ITEM CHAINING/UNCHAINING 

4t PROVIDES MEANS FOR TASKS TO LINK DATA 

4t AMOUNT OF DATA TO LINK IS DEFINED BY THE TASKS 

41 MAY BE USED TO LINK REGISTER DATA OR POOL DATA 

tt DATA IS CONSIDERED AN ITEM 

3.31 





4t CHAIN/CHAINF PLACE AN ITEM ON A CHAIN. CHAIN WILL PLACE 
AN ITEM ON THE END WHEREAS CHAINF WILL PLACE AN ITEM ON 
THE FRONT OF A CHAIN. CHAIN/CHAINF ARE CALLED VIA A 
RETURN JUMP WITH THE CALLER PROVIDING THE FOLLOWING: 

INPUT REGISTERS: (A6) = Address of chain control word 
(A7) = Address of the item to be chained 

OUTPUT REGISTERS: (A6) = Unchanged from input 
(A7) = Unchanged from input 
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STP CAL 1.03 /82S2 10/09//13 12: 35: 17 
COMMON SUBROlrrI NES 

EJECi 
~~~*:~tt~~:.1CtCt~tc~*tt;tcr.:t ... "'k~~~tt~~:~~~ 
n 
:r. 
;'kNAtrE CHA I N 

*" :r.rURPOSE CH~IN IJJiLL ADD AN Ira.,1 TO I~I~ ExISTING QUEtlE. lTEi,iS ARE 
:4( ALLdA'r'S ADDED AT THE EJ-.ID OF THE 1~IJE1.JE. 

*8<IT· 
:1: 
;t,: , 

A6 ::: I-'1DDRESS OF CrlAIN CONTROL I:JORD 
A7 ::: ADDRESS OF THE ITEM TO ADD TO rME CHAIN 

AS ::: UNCHANt,@ 
A7 = UNCHANGED 

:~ 

*~~.:~~~~*tt'f.nn:~tt~~~.m--..r~U~:ttJ~;f:;~ 

CHAIhl = ~ 

CHAH-.lt0 

CHAIN20 

51 0 
PUT. S1 SS&S7 ~ CIFl .• A? 
PUT.S1 
8"1 
PUT.S1 
Gt::T .. $1 
52 
Pt..,.1.,.. .• $2 

PUT.S1 
50 
JS~~ 

S6&S7.CIBL,A7 JUST TO BE SAFE 
~ A6 

S6&S7.CICC,A7 SAVE CHAIN CONTROL ADDRESS 
S6a..57.CCTAIL.A6 
A7 
S6&S7.CCTAIL.A6 NEW TALL ADDRESS 
S6&S7.CIBL.A7 BAC~~AR LINK = OLD TAIL 
51 
C~AIN10 

1M:: CHAIN· WAS EMPTY. THIS IS T'riE O:--.ILY ITEfTt· ON QUEU:: 

PUT, 52 SS?~S7 , CCHEAD, A6 HEc;D = T~IL 
.J CHAIH20 
::: 'v 

~ 

AS 51 
r'l!i,52 S;ts.S7,':Ir-'-~A5 FORWARD L I ~~K OLD TA I L ::: t~E:J TA I L 

= ;'j( 

.J B0'C) 
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A0255.1226 
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A0255. ~9 
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A02S5.1231 
A025S.1232 
A02S5.1233 
A0255. 1234-
A0255 . 1;z:35 
A~?S5.1236 
A02SS.1~7 

A~2S5.1238 
A02S5.1239 
A'-)2S5. 124'1 
A02S5. t241 
A02S5.1242 
AtG'255 . 1243 
A02S5. i2.44. 
A0255.1245 
A02S5.1246 
A02S5,1247 
A02S5.1248 
A0255.1249 
A02SS.1250 



STP CAL 1.03 78222 10/09/78 12:3$: 17 
CC!'r1MQN sUERourr ~ES 

PAGE 

~1:r:tx* ==~~r.""~~~::~~ic~~*:~.·t:::U ... U*~4ct:~~.*~~K~~ 
:0: 
:n~ 
~r. 

:KPURPOSE CHA~l'F WILL ADD Al'~ I~ TO 11-£ FRCINT OF AN EXISTING QUEUE. 
:~ 

~ 

':¥ 
~r. 

:*:~IT 
:t: 
:r. 
:K 

ENT·::;v 
• ·.1 A8 = ADDRE:SS OF CHAIN CONTROL WORD 

A7 = ADDRESS' OF THE IT8~ TO BE ADDED 

A6 = UNCHANGED 
A7 = UNCH~NGED 

:t.REGISTERS ~tlCD!FIED - S0, $1. S2~ 56, 57, P6 

:r.:ttt.':~1C~~:.!:·.:;c.rtt~~:r.~~~·*::r:t~u:t.:r.tct:rt.*-~*~~-~ 

Ci-iA I ~4F = * 
51 1 
s.~rp~K, 0 51 LOCK OUT INTERRUPTS 
f.;e.. T . 52 S6&.$7 , CCH~AD , AS 
$¥) S2 
51 A7 
JSZ C!-iA I l\.lF 1 
SPUT,Sl S6&S7,CCHEAD~A6 

A.S S2 
PUT. 51 SS6.S7 , CIBL, AS 
-' CHA I I'-IF2 

CHAINFl = * 

CHAINF2 

SET,Sl S6&S7.CCHEAD 
SET .. Sl S6&S7,CCTAIL 
~SHEAD, A6 S6 

= * 

SET,52 
51 
SET,Sl 

A6 
S6&S7,CICC,A7 
uJ:~CIFL, A7 
S6&S7,CIFL 
,;) 

S6;~7,CIBL 

B'~ 

CHA I N CONTROL PO INTER 

UNL'J(J( 
J 
8RfF 
ERR IF 

W@CI t='L, !'-IE I ~ I BL 
lIJ~a:l- :EAD., i'lE I I..J@CCT:~ r L 
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fC!l49Z.124 
B0492.12S 
B0492.12S 
Be492.127 
B0492.122 
80492.123 
B0492.130 
B0492.1.31 
B0492.132 
B0492.133 
B0492.134 
30492.135 
B'1492.13'5 
B0492.137 
B04-~.138 

80492.139 
B0492.140 
B0492.14-1 
F0492.. ~42 
80492.14.3 
B0492.144 
B049'2.145 
B0492.146 
B0(~92. 14-7 
B0492.148 
B0492.14!3 
B0492.1S) 
B0492 .lS1 
B0492.152 
80492.153 
B0a.92.154 
B0492.155 
B0492..156 
B049"2.157 
B04.92.1~ 
B~1492.159 
B0492.180 
D0492.161 
E~j492. 1 ~32 
C0933.32 
B0.:\.92.164-
B0492.16S 
30492.168 





e· UNCHAIN REMOVES AN ITEM FROM ANYWHERE ON THE CHAIN. 

THE CALLER MUST UPDATE THE COUNT OF THE NUMBER OF ITEMS 
REMAINING ON THE CHAIN. UNCHAIN IS CALLED VIA A RETURN 
JUMP WITH THE CALLER PROVIDING THE FOLLOWING: 

INPUT REGISTER: (A7) = Address of item to be unchained 

OUTPUT REGISTER: (A7) = Unchanged from input 
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STP CAL 1. cX~ 73282 
cmt,MON SUB?OI.. .. 1" I NES 

EJE':T 
~~*tt~~'r: t. r.~~:~cw.:·.:r.*,::r.·¥.~~~:t . .:ICK*~~*-~·rt:~~*tt~~*~~~ 

** ::t. 
~~NAME 
;~ 

:~F0RPOSE 
.'t. 
~ 

:~ENTRY 
::f 
~EXIT 
~~ 

~ 

* ~ 
:,,~ 

UNC~tlt..; 

UN::: fA IN W J U. R8t!OVE AN IT8~ FROM AN EX T ST I NG QUEUE. n-tE I Teti 
TO BE REJvrJ\/ED t'rfAY OCOJPV ANY POSITION IN THE CHAIr-I. 

~7 = ~DDRESS CF I TE~tf TO BE REMOVED 

A0 = STA'ruS 
'3 = GOOD RETURN 
1 = ITEM IS NOT ON A CHAIN 

A7 = ADDRESS CF'" ITEM REMOVED 

~:t~U~~;~'K~~:r.:~~~*n~:t*:1CK*~:t..~:r~f(:j(.~$:ic:~t.~-n."K~ 

UHCHER1 = 
1.)~~~iIN = 

GET,Sl 
S~) 

UNCH10 

I)NCH20 

A6 
A0 
JSZ 

STP:J<~A0 
GET,Sl 
52 
GE'r,S3 
GET,S4 
50 
,,)St4 
PU'I',S3 

= 
GET,$l 
$0 
JSN 
PUT.S4 
= 
S0 
JSZ 
A2 
PUT,S4. 

UNCH30 = 
S0 
,)52 
A2 
PUT,S3 

UNCH40 = 
lJN'-'JCK 
PUT,51 

l!t'-It":H30 = 
J 

1 

* S6?~7JC!CC~A7 CHAIN C~~TROL WORD ADDRESS 
51 
Sl 
UNQ-;ERi 
UN01S0 JU~·1P I F I TEM ~~OT ON A CHA I ~~ 
1 
$1 LOCK OUT r)o.~TERRUPTS 

S;;&.$7, CCH:::AD, AS MEAD OF CHA I ~'l 
A7 ADDRESS OF I TEl .. 1 T;) REMOVE 
56&.£7, C I Fl_. A7 FO~'-'.IARD L I ~'~K OF I T~M 
S6&$7, C I a·_~ A7 BACKWARD L r~: ':'F ITEM 
Sl-$2 
UNCH 1 t-) 
S6&.S7 I CCHEAD I A6 
:t 

JUMP IF ITEM ~~T HEAD OF CHAIN 
ITEM FOWARD ,_ INK =' ~EW HEAD 

S~.$7 .. CCTAIL,A6 TAIL OF CHIAN 
Sl-$2 
UNCH2C JlJ!'T1P I F. I TEM NOT T~ I L OF C-H AN 
S~~7.CCTAIL,A6 ITEM BACKtJAPn LH~K = NEW ,.AIL 
:f: 
S3 
UNCH30 ,JUi"1P IF F('')!,JAD LINK t S ZERO 
S3 
S;;&S7 , C r BL ~ A2 NE1..J BAC!<WARD L r NK F'OR FOLLOW 1 t-·jG ITEM 
:r. 
S4 
l)~'ICH~0 ,)I)~ilP I F BACK'~.IARD LINK T S ZSRO 
S4 
$6&57, CIFL, A2 t~Ef .. ,J FORloJARD LINK FJR PRECESDlt'iG ITEM 
:t, 

::s.~:7 . C I CC, A7 CLEAR CHA r N CCNTRO!_ 
'0 GOOD STATUS 
:K 
B';)0 
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A02S5.12S1 
A()2SS. 1252 
A",ZS5.12S3 
A4-)255 . 1254 
A~).35 . 1255 
r,)02SS ~ 1256 
A02S5.1257 
A0255.1258 
A0255.1259 
AeZSS.1260 
A0255.1261 
A&:i5.12S2 
A02Ss.1263 
A02S6.12E4 
A02S5.1265 
A02S5.126G 
A'-)2SS. 1267 
A!)ZS5 . 1268 
A0255.1259 
A0235 . 12.7 0 
A02SS. 12..71 
A02S5.1272 
A02S5 . 12.."'3 
A0255.1274 
AQk.'S5 . 1275 
A02SS.1276 
A'~2SS . 12.7~' 
A0255 . 12,"'3 
A02.5S . 1279 
At~2SS. 1220 
A02S5.1231 
A0255.1282 
A02S5.1283 
A02SS.1284 
A02S5.1285 
A02S5.1286 
A02.SS. 1227 
A02S5.1288 
A~)~5S . 1289 
l-t0c::.S'S.1290 
A02SS.1291 
"0255 . 1292 
A0c:iS . 1293 
A025S.1294 
A02S5.1295 
A02SS.1296 
A0i=.S5.1297 
A02SS.1298 
A\~'2SS. 1299 
A02S5.1300 
C0983.33 
Av)2SS. 1303 
C')983.34 
A(.)ZSS . 1305 
A02SS.1306 
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CHAIN CONTROL - CC 

Intertask communication requires chain control words in the format defined, 

r 8 16 40 63 

o : TM 0 r OM I TL 0 r QL I HEAD I TAIL I 
Figure I.ee-I. Chain Control Word 

Field Word Bits Description 

CCTM 0 0-7 ~1aximum number of items to be queued to a 
particular task 

CCQM 0 0-7 r1aximum number of items to be queued from 
one task to another 

CCTL 0 8-15 Number of items queued to a particular task 
CCQL 0 8-15 Number of items to be queued from one task 

to another 
CCHEAD 0 16-39 Address of first item on the cha in 
CCTAIL 0 40-63 Address of last item on the chain 

CHAIN ITEM - CI 

Any item queued using the srp common routines CHAIN and UNCHAIN must 

reserve the first two words of the item to be used by the common routines. 

o 1 16 40 

Field 

CIEX 

CIFL 

CIBL 

crcc 

o 

o 

o 

1 

o 

16-39 

40-63 

40-63 

BL 
cc 

Chain Item 

Descriotion 

This bit, if set, indicates that the 
item is in execution. 
Forward link; address of next item on 
the chain 

Backward link; address of the preceding 
item on the chain 

Address of the chain"control word f6r 
this item 

3.41 
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TASK TO TASK COMMUNICATION 

4t THERE ARE 2 AREAS FOR INTERTASK COMMUNICATION 

1. COMMUNICATION MODULE CHAIN CONTROL (CMCC). 
CONTIGUOUS AREA 
ENTRY FOR EACH POSSIBLE TASK COMBINATION 
ARRANGED IN TASK NUMBER SEQUENCE 
POINT TO THE COMMUNICATION MODULES (CMOD/s) 

2. COMMUNICATION MODULE (CMOD) 
ALLOCATED AS NEEDED FROM A POOL 
ALL TASK REQUESTS ARE THROUGH A CMOD. 
ALL TASK REPLIES ARE THROUGH A CMOD. 

2 WORDS FOR SYSTEM CONTROL 
2 WORDS AS TASK INPUT REGISTERS 
2 WORDS AS TASK OUTPUT REGISTERS 

4t TASKS PLACE REQUESTS IN THE INPUT WORDS OF A CMOD. 

4t TASKS RECEIVE REPLIES IN THE OUTPUT WORDS OF THEIR CMOD 

4t FORMAT OF A REQUEST IS DEFINED BY THE CALLED TASK 
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A TASKS CALLS EXEC TO ACTIVATE ANOTHER TASK. 

THE TASK SCHEDULER IN EXEC EXAMINES THE SYSTEM TASK TABLE 
TO DETERMINE THE HIGHEST PRIORITY TASK READY TO EXECUTE. 

THE RE-ENTRANT ROUTINES; 
PUTREQ 
GETREQ 
PUTREPLY 
GETREPLY 
TSKREQ 

ARE USED FOR INTERTASK COMMUNICATION. 

THE REQUEST FOR INTERTASK COMMUNICATION IS PASSED IN 
REGISTERS Sl AND S2. 
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4t PUTREQ PLACES THE REQUEST IN THE INPUT REGISTERS OF 
A CMOD AND LINKS THE CMOD TO THE APPROPRIATE CMee. 
PUTREQ IS CALLED VIA A RETURN JUMP WITH THE CALLER 
PROVIDING THE FOLLOWING: 

r NPUT REG I STERS : 

OUTPUT REGISTERS: 

(AI)· = "Throw-away" indicator. If (AI) is positive, 
control is not returned to caller until request 
is queued 0 If (AI) is negative, control returns 
with no action taken if the request cannot be 
queued without suspending the caller. 

(A2) = Requested task's IO 

(S1) = INPUT+Q 
(S2) = INPUT+l 

None 

} request 
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STP CAl. 1. 03 73282 
C·)l'-lt·1ONSL'BRCUT t NES 

E·JE:~i 

:-;U;f:~T.;~f:~-:~~~~nj(-*Xic~~f."""JCi'·~.r.*:i:<i:::r:t:~:t~*X*:*,""*::IClC~·tt;;:;~,*~~iCr~~~~~ 
:r:lC 

:rNAME: 
T 
:~PUR?OSE PUT:=?EQ QUEUSS A REQUEST FOR PROCESS I NG TO ANO'n-£R TA-'K. 
,K ONeS THE REGlI£ST HAS BEEN CHA! ~~ED P'J'T'?EQ RETURNS TO THE 
:r. THE OR I G INATOR 
:r 
:r.ENTRY 
::r. 

:lC 
.f 
JJ~XIT 

:-r. 

Ai = THROW ~y INDIC~TQR 
Ai = NEGATl.VE. 1liRC'.J A~.JAY REnUEST INSTF.AD OF SUSP 
Ai = POSITIVE SUSPEr~O 1.../t'!TIL REQUEST QUEUED 

A2 = DESTIN~TION TASK In 
Sl = INPUT+0 
52 = INPfJr+l 

;¥.;J: 

·:~~*.m~~x*--1:.~***--t~~;r.*Xf(~*:¥-:~;iC~~*~u;t;**~~¢t~~~ 

PUTREQ = * 
~3 LE@SAVER 
A7 CTID.A0 
AS AS:~7 
A7 SAVER 
A6 A6+A.7 
SAVEA1.A6 Ai 
SAVc:.A2.A6 A2 
SA\i8=i3. A6 A3 
SH'~/=:A4. AS A4 
SA\jEAS. AS AS 
SA".l~0. A6 S0 
SAVESi.A6 Sl 
SA"/~2.A6 S2 
SA\lS:3 ,A6 5.3 
SA\/ES4 ,H6 54-
SA\/·=::S5. A6 SS 
SA,/::S6. A6 56 
SA\':-~S7. A6 57 
A? BOO 
SA·y'ERT, A6 A7 
S6 0 

SAVEAS, A6 S6 
SAV=.H/.A6 56 
A3 AS 
S0 51 
ERR5Z 

PUTREQ10 = :t 
A6 C~lPOOL 

A7 CMSIZE 
R I'tl~j\1AL 

AS SAVERT.A3 
B~)0 AS 
AO A6 
J""~ t-r4 PUTRf::020 
A7 t'r1 I :5TA!<E3 
A~") A6-A7 
EPP;N 

ADDRESS OF SAVr.:: AREA FOR O:~l GIN TASK 

ERROR I F I NPUT(.l = 0 

~'1E· .. l0RY POOL l'-~!JMBER 

CM(jD SIZE 
ALLOCATE A D10D 
RES"OPE BOO FOR TR:~CE ENTRIES 
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A025S.389 
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A02S5.391 
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A02S5 . 3..,.qq. 
A0255.J95 
A0255.396 
A02S5 .. 397 
A0255.398 
A02SS "3:39 
A02S5.400 
A02S5.~J.01 

A02SS.402 
A0255.40:3 
A02S5.404 
A~)255.405 

A0255.406 
A02S5.407 
A0255.408 
A~~25S.409 

A02$.~10 

A02S5.4-11 
A02S5.4.12 
A02SS.4-13 
A02S5.·::l-14 
A0255.4.1S 
A,-j255 . 4·16 
A<-)2SS . 417 
A(~2SS . 4-18 
A02SS.4-19 
A0255 . 42';21 
A025S.421 
A0255.422 
A02SS.423 
A02SS.424 
E049"2.7 
B0492.8 
A02SS.42S 
Ac.-)255 . <+26 
H~l2S5.·~ 
A0?Q;.·V2 
A0255.429 
A02SS.433 
A025S . .:.1.31 
~0~~SS . ~::-e 
H0255 4-33 
A025S.:+34 
A02SS. ~3S 
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." 1'. 

PU'rREQ2c.) 

MEr.-!.=~L RET1JRNE:) A THREE STATi.)$--11-ER:: I S NO ~~8,1t)RY AVA r LABlE . 
SU.5?END AND n;"( AG~f J N LATER 

HI;) S~\;EA1, A:3 
.JAt-.-l P!J'T";'EQS0 
--.-, $;)3P .:. ....... 

E:": 
R F.:RP.:;R·~ 

J PU"i'REQl t-) 
= "-.1'. 

Sl S.~VES1.A3 
S~2 SA\/£S2,H3 
1;j'1 I ~0, A7 Sl 
CMr:-'I1',A7 S2 
posr 12,51.$2 

CALCULATE ADDRESS OF" CHAIN CONTROL HEADER 
(:HAI~~ COl'fTR0L HEADER = DESTINATI~ 'rASi-<. lD * '_ENGTH OF CHAIN 

AS 
AS 
AS 
A6 
AS 

SAVEA2,A3 
LE@C~1CC 

ASj(A6 
CMCt~ 
A~;3 

CONTROL 8'·~TR'"f/+ CHr~ r ~~ CC~-f'TPOL BASE 

CHAIN CONTROL HE~DER ADDRJ::SS 

CALCIJLATE THE CHA I N CONTROL I~RD (~DORESS 
CHA I ~.~ COI~ROL = CHA I N CONTROL HEADER + L8-'G TH OF HEADER + 

CURRENT TASK I D 

A6 LHl;':MCC 
A6 AS~S 

A4 CTID,A0 
A6 AG+A.J. CH~IN CONT~R ~':;DD::;:S3S 

PUTREG21 = l 
A1 1 
STP;_K I A0 Ai 
GeT,Sl 
GET .. :32 
${-) 

ERRSZ 
$0 

S~S7 , CCTL, AS 
5& ... $7 , CCT~tl, AS 
52 

51-$2 

LOCK ('fur I~TERPUi='TS 

ERP.OR I F QUEUE ~tfA>< r S ZERO 

JSZ 
$4 

?UTR~Q22 -.JU~,1P IF QU8.;'E AT ~(t~X 

'I .. ' 
.foo, 

51 
GET,SZ 
Gf=:T,$3 
$0 
ERR.5Z 
50 
.... r:::z 

1 
S·~-+Sl 
SSz'·37, ceQ: _, A6 
So&.S/',CCQM.A6 
53 

S2-$3 
PtJrPEQ22 

52 52'-+-$4 
UPD~TE THE·~I..£;)'E: COd~ITS 

PUT,Sl 
PUT.,S2 
J 

3'32 • .5;' , CCTI_ , AS 
S:;5?.S7., CCQI_, A6 

Ti-JE QUE'tJE IS AT ITS MAX. 
(lto..!AY 

~IU:P::Q22 .. 
AJ. 

A0 
J~;trf 

~'::··1\';'E';1, ~:3 

F',JT'F": ~02'3 

E,::;'F:r~ I'::.~; 

F"JrF =:·:)21 3.48 

H'::'2SS. 4.37 
A\.>~SS,4~: 
A"j,?:5S . ~:;) 
A~~2SS . ;,dL) 

A~12S5. ' 
A0255.443 
~:,')2SS . 444-
At.:l.:.:.~S ' 4.4.S 
A02S5.4¢3 
A~)2.5S . 447 
A(.)2SS.44Z 
A(\255 . 448 
A()2SS . ·1-5~~ 
A1r:'2SS.~1 
(-:0255 , 452 
A0255. ~53 
A(;2SS.4·5.i 
AQ2-~.4S5 
4)255.45.3 
A~\2.SS . 49 
A~)25S . -158 
A~)2S5.45S 

A~'X:.SS . '+6~) 
A(~2SS. ~61 

A!.)2SS.462 
A0255.463 
A~),2SS . 4E..:!. 
A~;~2SS . 465 
AC)2SS.466 
A£)235 . 4(37 
A';j2SS . ·4.68 
A02SS . 4r '-·; 

A02SS . :1.7:1. 
A('2SS. 4·72 
A('2SS.473 
A02SS.'+74 
A,')255 . :+.75 
Ac.~25S.47b 

A.:.:255.477 
A~;)2C".s , 478 
A(l~~S5 . t79 
A(i25S.4~ 

ACA2S5.481 
A02S5.482 
A(~\2SS . 483 
A0255.48'4 
f~!)25S . 485 
A02SS.~ 

Ar=)2SS .:+87 

A';X:SS . 488 
f;(~'25S .. ~:?0 
~;~)255 . 4·91 
A:;~25S . '~'32 

A(l:2.55 . 4.94-
A(~2=.S . ·+'35 
;:::'(1255. '1.96 
A·j2S5.497 
~1rZ)23.s . 4-,.' 

H(~:S5. 501 
r::(:·2S5 . ~~~2 
~',~;~2S5 . 5~~3 
H~)2~ . ';(i'~ 
A'~)c~S5 . s,,:€ 
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4t GETREQ SEARCHES FOR AN ACTIVE·REQUEST FOR THE CALLER. 
GETREQ IS CALLED VIA A RETURN JUMP AND REPLIES WITH 
THE FOLLOWING: 

INPUT REGISTERS: 

OUTPUT REGISTERS: 

None 

(AO) = "Found" indicator. If (AO) = 0, no outstanding 
requests exist. If (AO) 1 0, a request is 
being returned. 

(A2) = 10 of task that generated the request. 

(Sl) = INPUT+Q 
(S2) = INPUT+l 

} request 
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r:~C;""IMtJN SUE:ROlJ'1'" I \.'E$ 

co .---_'-'::. .... 1 

x:t:::J::::t ~:~ bdC~~:~x;,,:;~~:~*~~:~*~**'.x;k:"¥'t::~~*:r.X"t.fC~""t:~~~~*~n:1:::~.x:r.~~*n*~ 
t'~ 

i' 

~t4AME GE7 :;:CO 
;r. 
::r.PURPOSE r:;C:-~EQ SEARC!-£S FOR f=')N OlrrSTAND Ir-,G ::;£I):';EST TO THE T':1SK. 
:r T-~ HI(-;HEST PRIORITY REQlJEsr i,olILL EE RETUr~NSD TO TH:: 

~t.: 

:*:ENTRY 
l'S~~I r 
:K 
.j( 
.\,. 
.·r, 

'..c.: 

~: 

OF ;::; r NAT I h'G T~SK. PRIORI'r'/ CORESPO\~C6 TO TASK ID 

H0 -:: FIND/NO FIND INDICATOR 
0 - r~o FIND 
1 = C"IND 

A2 = TASK 1D ,-.. ,.-
\.II· TI-iE REQUEST [.OCATED 

..- .. = INPUT..;..;) .'J., 

~x~ = II'IPlJ'T+l 

t:K 
*:';:-~.~~·t::;~*··;:~~*;j:'.·*=**-~~*=*··i::tt¥.**;r.xt.*:t::¥:t:*::*:t::f·:::r~:*t:~:*.*:*~~:.*-:~.%.:t..;rict::r~~:**~%.¥.~t. 

GETREQ = '~ 
Hb 
A7 
A6 

LEf~r~'./ER 

CTID,A0 
As:tP7 
SHVER 
AS+A./ ADDRESS OF SA .... /E t-IRE:A FOR (j'=? I GIN TASk 

SA'..':=: THOSE REG I STER5 t'IOT ALRS';DY DE~ T?~)'(ED 

SM"v'=:Al. A6 At 
SA'·;:::A2.A6 A2 
SA\,1 =:'.;3 .. AS A3 
SHV~44,A6 A'~ 
SH"/=:AS, A6 AS 
:~lj==$0, A8 S3 
S·A'·:=:Sl • A6 51 
-::"-A'I/ =:52 , FIr; 52 
SA\:' ='53 , AS $3 
:;;'1',,/ =:S4 ,AS 84 
SA\; =:55 , A6 
:;p,':.: ::S6 , A6 
SA~,;::"::7 • A6 S7 
A7 BOO 
$Av.=..~ ,A6 A7 
56 0 
S'-A\JS"-6, A6 S; 
SA\/:A7 ,AS .s.; 
:~~~\.:~:~ ,AS :33 

AS 

AS3L~rl~ l'1O ~Il'~lJ WILL OCCl.:'R 

C;.L'·:I....t.ATE THE ADDR=:SS OF (H~ r r-; CONT'?':'L l-JEAD:=:R 
C'r+~: ~~ CONrROL h;:::ADER = C1JPP9·ST TASk~ T D ;:: CH~ I N CO~jT~()L LENGTH 

OF E~·l-n:;:y ... c.~Sc ::;:- CHAIH CG',fiROL 

;;1 
I._;r::", "'50 

l.--" .. /-..:.~ 

CTID,A0 
L~@:~r1CC 

ALtF2 
r::'tfCC 
~ 1-n;.::: 
S~? • .s7, CCTL. Ai 

CH'; I 1'1 CONTRQ i-!EAD:::R ADDRESS 
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~02SS.SS0 
A(.)2S3.55':' 
~1~12S5 . SS2 
A,,)Z55. '353 
:;")255 . SS" 

A~'2S;. SS8 
A0255.SSS! 
(~02S . ~~e;) 
A'~2S5.561 
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At.)2SS.S72 
A02SS.S73 
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A02S::: . S77 
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A~)2S5.387 

(':()2SS .. SSS 
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A025S.S93 
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A(~2S5. 598 
Af)2S5.539 
A02S5. G0~) 
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A~~;~ S5 . ··3jo~3 
Hi-)2~ .:30,j, 
A~~J2s.; . ;;,,:~ 
A'~~2SS. ~3t2';3 

A~12 =:3 . ~3(!~~ 
H'.~~2S3 . -30:3 
O(L~S:; . ·::-1:.j 
:-::")2SS :11 



SEA~CH EACH CH~Ii~ CJNTROL I.JJRD FOR At--J OUTST'::'NOn~G Ri=::OOEST 

A2 
Ai 
A2 
~ 

LHtOCMCC 
Al+A2 
o 
;~~y;r:-'I 

'AI ILL COl'ITA I N TASk I D OF F r IoJD ON S'< 111 

GETRSQ10 = ~~ 

GET,50 
.JSN 

,:;~€Q15 = 
Al 
A2 
~, 

G>::TI~EQ2:0 

t 
A1+1 
A2+1 
A4-A2 
GETREQ10 
'GS'TRE~Xl 

TH I:; CHA! 1" IS 8,fPTl GO TO THE N8<T 

;~ 

;K 
:.~ 

JAN 
J 

",1U;"'fP t FALL CHA r NS l'CT E";<A~'" I NED 
TH~RE ARE NO REQUE3TS FOR THE TASK 

A CHA r N WITH I TEMS ~AS BEEi~ Lr)CATED 

GETREQ20 = ;jC 

GET .. S1 
Gl::T .. 52 

GE::TREQ22 = 
S6:! .. S?. CCH=:AD I A1 
S6&'S7/CCT~IL~Al 
::~ 

* * :K 

AS 
GET/S0 
·)SZ 

51 CMOD ADDRE.sS~ 

S~7/CIE><,AS 
GC:TRE(~2S JU\lP IF REGUEST I S NOT ! N EXECUT! ON 

THE TASK IS EXECUT!"IG THIS ITEM 

S0 
.JSZ 
GET,Sl 
,J 

Sl-$2 
G'::TREQ15 
S6;~7, CIFL.AS 
GETREt;'22 

JU~i:P r F ALL I TEJt; I ~~ E'..\ECUT I O~·l 
ADDRESS OF NE)<T (MOD 

A REQUEST TO PROCESS HAS BE~J-l LOCAT~D 

GETREQ2S = ;t( 

* ~t:: 

::f;: 

GETR=:Q30 

St"Y·./EA2 .. A3 A2 
Sl 1 
SA'v'E:A0, A3 51 
PlJT ,31 $6&$71 CIE~.AS 
Sl C~JtN01 AS 
52 GitIN1, ri.S 
S0 Sl 
EPRSZ 
SAV::::Sl,A3 51 
SA'v'ES2, A3 52 

SA';"'::: TASK ! D OF RE:.)'UEST 

SET F J ~'iD I ND r CATeR 
SET :=:><ECUTE IHDICATCR 

EJ<ROR I F I !'~PUT~ .. l = 0 

RESTCt?E PEG I srERS A~~D EX IT. 

= * A6 A'3 
AC:) SA.\/E~0.A6 

Al SA'v'EA1,A6 
A2 S:~\jEA2 I (~~3 

A3 SA'v'EA3, A6 
Ao:.1. SriVEA4,';'S 
AS $:;\./EAS, A6 
s'=.) SAVESC),A6 
51 S,;~VES1 .. A6 
S2 ~;;;'VES2, A6 
<::'"":I 
._:'---1 S:;\,'1::~3, ~~3 

54 S~\'ES{\. 1 :~,3 
ct:. " __ w_, S'~\lES5 , A~3 
56 ~~:'~\lE~5~;, H~ 
.. ~ 
~ .. " S~\;ES7, H':5 
A7 SCtVEPT,A6 
~) A7 
A? S:4VEA7, A'3 
A6 SH'v'EP~" 1 ~6 
J B0\r} 3 . 52 

A0255.';12 
At.J2S5 . ~;13 
A~!;::S5 . 514 
A0255.61S 
A02S5.o16 
A0295.61v 
Ar,,)c.SS .. 
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~ PUTREPLY PLACES A REPLY IN THE APPROPRIATE CMOD WHEN A 
TASK COMPLETES PROCESSING. PUTREPLY IS CALLED VIA A 
RETURN JUMP WITH THE CALLER PROVIDING THE FOLLOWING: 

INPUT REGISTtRS: 

I 

OUTPUT REGISTERS: 

(A2) = 10 of task to receive the reply. 

(Sl) = OUTPUT+Q } Reply 
(S2) = OUTPUT+l 

None 
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r :·'_;:';:.='OSE PIjT'~EPLY SA'v'E~ ()IJTP~JT IN TH=: ;;-l~PRC'P~ I ATE 0,100 tdHEN A TASK 
!. CO~,PLETES PROCESS r N'~ 
;: 

:'S·jT~Y 
"j' 

""." ... 
·t 
)'2-< I r 

:~~ 

A2 = r D OF THE TASK TO I<ECE' Pi::: THE '~EPL"'" 
S t = OUTPUT +e. 
52 = OlJTPt)T +1. 

•. ~.1(';:::~ *-~tt~:t::¥.~~~cau.:ttr.·~U~-~~*xf.:~:r-,,:;c4cr..:Kn~r.:t.:.t:t.:*r.~tc·~A(;1Gic~~!cr.tt*~r-~.~ 

P;;7R~PL '/ = * 
A6 
A7 
r~6 

A7 

SA\;,=::~., AS 
SA\i~A1.,AB 

SA\/::A2 • ~-;13 
SA"J:::A3 • AS 
SAV::A4.A6 
S~V.~A5,A6 

SAV:::S·('I. A6 
SA\l~Sl.A6 

SAV~S2.A6 
SA ...... ::S3 I (~6 
SAV::S4.A6 
SA\l=:SS., A6 
S~i\t~::;6 J AS 
SA"';':~S7/A6 
A7 
5A'v'~.A6 

86 
SAV'::.A7.A6 
SAV=:'A6,A6 
A3 
$0 
EPRSZ 

LE@SA\/ER 
eTID. ~) 
AS:t"A7 
SAVER 
A'5+A7 

A0 
Ai 
H·-:> '-
AJ 
A4 
~15 

$'3 
$1 
("J 
~t"_ 

53 
54 
~-. .,.~ 
56 
57 
B'~)0 

A7 
0 
S6 
S8 
AS 
c·~ 
~c:. 

ER~t)C I:=- 2'fD IdORD 'JF PEPL Y is ZERO 

CAL:ULATE CHA I N CONTROL HEAl's::? Ai··[) CHA 1 N 1.:O:-4Tpr:;L ld09D ADR 
~A I ~.~ CO!'ITROL. HEADER = BA:S'~ i:~ ::~r~':jD C:-~ IN C::)t'-fTPor_ + ('_8-~GTH 

OF A·..;=:r··fT~('t r:U::;:'RFNT T~SK r D) 
CHr:. r~·. CONTROL I"JORD = Cl+.~n~ :C:iTI=('1L :-jEADER + LC-<GTH OF HEADER 

+ PEes I .'.,' ~ ~.lr:; TASK I D 

At 
A.3 
A6 
Ai 
F!,3 
A7 
A7 
r:l? 
GET.S0 
ERP~":Z 

C'~T!S5 
GET,S4 

CTID,A0 
LDt£!O·1CC 
A~l 

cr.-fer: 
AS~Al 

L.Hl~:t,·tCC 

A7+;;6 
~12+A? 

SS::'S7,CCOL.A7 

SG::"S7 • CCH·~A!) .. A7 
S6;~7 , CCTA I L. A7 
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Gt GETREPLY SEARCHES FOR A REPLY TO THE CALLING TASK. 
GETREPLY ALSO RELEASES THE APPROPRIATE CMOD HHEN A 
REPLY IS FOUND. GETREPLY IS CALLED VIA A RETURN 
JUMP AND REPLIES WITH THE FOLLOWING: 

INPUT REGISTERS: 

OUTPUT REGISTERS: 

None 

(AO) = Find indicator. If (AO) = 0, no reply was 
located; if (AD) F 0, a reply is being returned 
to the caller. 

(A2) = 10 of replying task 

, (51) = OUTPUT +0 ) Rep 1 y 

(52) = OUTPUT+l 

3.56 
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EJECT 
:¥.;r.:;':~;K'..tctct:rxtcf(:f(~fCf(~~~ttr':i:~~t:t.~f~-k:t'x.r.~r-¥-i:-:K:~;K:~~:U:ttt::r.:t~t:K:K.(.:t:tck.ttr.;Kn;+.~~~ 
:(~ 

:J: 

~·N(~ME: GETREPLY 
.... 

·;:P1..tRi-'OSE GET:··,:E"PL't' LOCATES AND ~TURNS THE HIGr£ST PRIORITY REPLY TO 
t. A TASK. THE PRIORITY STRUCrURE CORRESPONDS TO THE TASK 10 
.r. 
!~ENTRY 

~~ 

::t. 
:¥. 
::~ 

A0 = F I ND,"NO F I NO r 1'.JD r CATOR 
o = NO Fl~D 
1 = FIND 

A2 = I D OF TASK WHE.~E REPLY FOUND 
Sl - OvrPUT+0 
52 = OUTPUT+1: 

t* 
:·~,~~tt~~~~~tt~ttt-**~;f.:=u,ttlC~.J.:';~.:rt~~~~~tcr.tclC~lc~~ 

GETRt::PLY = * 
AS LE@SA\'/E.~ 

A7 CTID,A0 
AG 
A7 
A6 

A6.~;' 

SAVER 
A6+A7 ADDRESS l)F SAVE ~,REA FOR ORIGII~ TASK 

SAVE: THE REG I SIERS CLEAR I NG 11-IOSE AI_READY DESTROYED 

SAVE:Al.A6 Al 
SAVE{:€' J AS A2 
SAVEA3,A6 A3 
SAVEA4, A6 A4· 
SAVEAS,A6 AS 
SAV'::.S0,AS S0 
$P"e:S.l,A6 Sl 
SAVE.S2.AG S2 
SAVE$3,A6 53 
SA'v'ES4, AS S~ 
SAV~S5,A"'; SS 
SA\l::.s6, AS S6 
SAV€S7 ,AS 57 
A7 B00 
SAVERT,A6 A? 
56 0 
SAVEA7,f=i6 S6 
SA\/c.l~ ,A6 $:5 
SAVE~,A6 58 
A" .:J A6 

ASSUt1E ~~o := I NO' WILL OCCUR 

CALCLLATE CHAIt-! CONTFDL ADD~ESS 
CHA Ii"-I CONTROL = CUF.'~~T TAS~~ r 0 + CH{,)H~ CCNT~)L BASE + LENGTH 

OF CHA I N Cm'lTROL HEADER 

A6 CMCC 
A1 CfIDJA0 
A6 A';+Al 
AS LH@C~ilCC 

A6 A6+HS 
A2 ~~ 

A4 t(i~Xn..j 

AS LE@Ctr1CC 

3.57 

PAGE 60 

A0"2S5.g10 
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A02S5.812 
A02S5.813 
A{.)255 . 81a. 
A02S5.315 
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A02.SS.817 
A02S5.818 
A02S5.819 
A0~S5.320 
Ac?r2SS~J21 
A02S5.322 
A02S5.823 
A02S5.324. 
A0255.825 
A0255.826 
A0255.827 
A02S5.S28 
A")2S5.822 
A02SS.830 
A0255.S31 
A025S.832 
At-)2S5.833 
A0255.B34 
A02SS.:335 
A02SS.336 
A02S5.837 
A025S.838 
A0255.839 
A0255 . 84.\3 
A02S5.S41 
A02SS.842 
A02S5.843 
A02S5.844 
A0?S5.84S 
A02SS.846 
~)255.847 

A02S5.848 
A0255.849 
~)2S5.850 

A02S5.851 
A02S5.852 
A02S5.8S3 
A0~SS.8SL 
A~)25S. 855 
A~'255.8S6 
A02S5.3S7 
A02S5.858 
A02S5.859 
A02SS . :360 
H<-)2S5. S61 
A0C=S.8E2 
A02S5.:363 
A02SS.884 
A0QS.S65 
A~)2SS . 3GB 
A0·='SS.867 
A'~2SS. 863 
~1!f)2S5 .. 369 
A")2S5.87H 
140255. '371 



GETREP10 = 
GET.·S1 * SS:~S:)' , "::CH::AD I AS 

* :r 
::t;: 

GETREP20 

S0 
JSZ 
A7 
S0 
JSN 

51 
G::..I1-'EP20 
$1 
CtiOJT1,A7 
G;::TREP30 

ADDRESS or- IrlC: C~,10 0 

JU~,1P I F A ~EPL Y E;< I STS 

THERE I S ~10 REPL Y FROM 11-! I S TASK. UPDATE TO N8<T TASK 

= ;~ 

A6 A3+AS NE;<T CHAIN CC1NTROL 
A2 A2+1 NEXT TASK ID 
A0 A~-M2 

JAN f~~E?10 JUMP IF ALL Cl-ff.~INS ~-k)T EXAl'Y1 I NED 

AT THIS POI~T THE SEARCH IS O'MPLETE ~JITH NO REOLY F"OUND 

J GSTR8P40 
GETREP30 = ~ 

~ 
:t( 

;f. 

GCTREP40 

SAV~.A3 A2 
A0 1 
SA'jEAC.) , A3 A:a 
51 
Sd 

CMOUT0,A7 
CMCWJT1.A7 

SAVES1.A3 51 
SAVE$2.A3 $2 
R lj1'-IO-IA I N 
AS S":t\iE~!T , A3 
B0\3 AS 
ERR.~ 
A6 
R 
AS 
BOO 
A0 
ERR.4N. 

CMF'COL 
MEMDe.: 
SAVERT.A3 
AS 
A:; 

SA'vE TASK to OF F I :--10 

MO'JE' THE REPL Y OUT CF THE Cr-.·l)D 
RC'rj()'v'S I T FRO~"l r;-'E CHA I N 
RESTr:~RE B0'a FOR TP;~CE ENTR I ES 

RESTORE BOO F()R TR~CE ENTRIES 

RESTeR::: THE: REG I STERS AND E>< I T 

= * AG A:3 
A0 SAVEA0.A6 
At SA'v'EAl • A8 
A2 SriVEA2,A6 
A3 S~\'/EA3. AS 
A4 S~\lEA4.A6 

AS S;;'v'EAS. A6 
50 S~'v'ES0 , A!3 
Sl S.~VES1,A6 

S2 SAVE$2.A6 
S3 SA'v'ES3.A6 
S4 Sr~VE$4,A6 

55 S:~'v'ESS,A6 

56 SAVES6.A6 
S7 SAVES7.A~3 

A7 S:tlVERT,A6 
B00 A7 
A7 SA\,lEA7,A6 
A:3 SA,lEA6 , .;6 
J B.~0 
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A0'~SS . :372 
~l2SS.373 
A02S5.::374 
A02SS.87S 
A02S5.87'6 
A0255 .. 
A0.::SS.'~ ... ~ 
A02~.87.3 

A02SS.S80 
A02S5.881 
A0255.88'2 
A0"2S5.823 
A02SS.884 
A02SS.8b'"S 
A'-325S.886 
A0255.:S27 
A02S5.888 
A~l2SS . 38:3 
A02'SS.S90 
A02SS.891. 
A02SS.392 
A~)25S.893 

A~55 394-
A0255.89S 
A025S.896 
A0255.?S7 
A0~bS.a98 

A02S5.899 
A'~2SS . ~300 
A025S.901 
A02S5.gee 
Avjr...S~. 90.3 
A00S.904 
A0~X; . ::) ~-
A0255.·. 
A02SS . :~e'7 
A(l255.908 
A0ZS5 . :30'3 
A02SS.'310 
A~'2S5. 31"1 
A0255.912 
A025S.31:3 
A02SS.~314 
A0255.·~lS 

A02SS.:316 
A02S5.:317 
A0255.318 
A02S5.:319 
A02:55.920 
A02SS.921 
A<~X~SS . '322 
A0255.323 
Ae.eSS. '324 
~02SS.92S 
A02SS. ~326 
~025S.3z? 

A(,)2-~ . '328 
A:.)2.55 . '329 

·A0255. '~30 
A02S5.931 
A'-)255 . '332 



4t TSKREQ QUEUES A REQUEST TO ANOTHER TASK. 

4t TSKREQ IS CALLED VIA A RETURN JUMP WITH THE CALLER 
PROVIDING THE FOLLOWING: 

INPUT REGISTERS: 

OUTPUT REGISTERS: 

(A2) = ID OF REQUESTED TASK 
(sl) = INPUT+O 
(S2) = INPUT+l } REQUEST 

(sl) = OUTPUT+O } 
(52) = OUTPUT+l REPLY 

~ ONCE THE REQUEST HAS BEEN PROCESSED} THE CALLER MAY 
EXAMINE ITS Sl}S2 REGISTERS FOR A REPLY. CONVENTIONALLY) 
Sl=ZERO WHEN THERE IS NO ERROR) OTHERWISE Sl=ERR CODE. 
S2=THE CALLING TASKS INPUT+Q REGISTER (Sl) INFORMATION. 

3.59 
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SiP CAL 1. ~3 78282 10/~~V78 12:35: 17 
COW.CN .sUEROtJT" I N'ES 

E~.!ECT 
*~~~~iCt¥ :t~~ *~*-*n;lc~:;fCK~n~*~!::i';fC¥.~;r.*tt~r-*~p.: :f(~~iCr;,cf':~~*~*~ 
:u 
::~ TS!<~EQ 
~r. 

=*PUR.~ 
:t. 
:K 

* ~RY 
::K 
:tc 
:~ 

*EXlr 

*= 
:K 
~t:r. 

TSK~E(~ QUEUES A REQUEST FOP PROCES3 I NG TO A;'~OTHER TASK. THE 
OR r '::i L NAT I NG TASK IS SUSPENO-::r:: U~,IT I L THE: DES r I N~T I ON TASK HAS 
COM:'LETED PROCESS I NG. 

A2 = DESTINAT.ION TASK ID 
Sl = INPUT+'3 
52 = INPUT+l 

$1 = OUTPUT-+-0 
5:2 = OUTP'IT+l 

*-'1::"..k"~.t1::~.iCIC~~~f.~*~~:i(*:x:t.:~*"..1CK~!(':~~:.tcr:fC*::I("'~~.4c~~*~*~ 

TSKRSQ ~ * 

:tc 
~ 

~ 
::K 

A3 LE@SAVER 
A4 CfID.A0 
A3 A3*A4 
A4 SA\lER 
A3 A3+A4 ADDRESS OF SAVE AR5A FOR ORIGIN TA:~ 

SAVE. 11-IE REGISTERS AND CLEA=: CUT THOSf: THAT HAVE AU~EADY 
BE!=.:"~ DE:>IROYED 

S;lV::'PP.J. A3 A'a 
SAV::A1~A3 A1 
SAVEA2.A3 A2 
SA\ ... ::A5, A3 AS 
SAV=:A6. A3 A6 
SA· ... /2:.(:V. A3 A? 
SAV=:S0,A3 S0 
S:;V=:Sl.A3 51 
SA'·} =:52. .. A3 S2 
SAV~S3.A8 53 
SA',/::S4, A3 54 
SAVSSS,A3 SS 
SAV::SS,A3 S6 
SA\;=:S7 I A3 57 
s.,; 0 
SA\J~A3,A3 S6 
~;Ail./ =:A4, A3 S~B 

A4 B00 
SA·'./ERT, A3 A4 
S~) Sl 
ERRx 

SA·.lE ,:IE R2ruRN ADDRESS 

ER9CA r F I ;--lPUTI.,! = ~ 
TSKRE(J10 = * 

.j( 

'r. 
J~ 

A6 
A7 
R 
;:,s 

CMPOOL 
CMSIZE 
~(1Er-.'fAL 

S;~VERT.A3 
E:O('1 AS 

t,1E~(!~Y POOL NUtTJEER 
t"~U"I'lBER OF !..JORD REOU I PED 
AL'_(~=:AT:: A CMOD 
RESTORE B00 FCR TR~~)CE ENT::1! ES 

C....lE:K STATUS RE1'"T..RNED FROM'r~S~~L 

A0 
.. )~~:: 

A; 
~~ 

~:R~N 

f1S 
TSKREOze 
3 
A:3-A7 

.)U'vi? IF GO:)D F'ETURN 
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5003.7° 
A025S. 
A0(:ss.1:2 
A02S5.193 
A025S.194-
A02SS.19S 
A02SS.196 
A02SS.197 
A0255.1S€ 
A6Z55.199 
A02S5.2~) 

A0255 .. 2:01 
A02S5.202 
A0~S':).·203 

A02SS.204 
A0255 . ~~':'S 
(~02SS . '~06 
;:,0255 . 207 
A")2:SS . ;2~3 
A02SS . :2~~? 
A~l255 .210 
A025S.:211 
A0.:::SS.212 
A02SS.213 
A025S.214 
A025S.21S 
A02SS.21~5 
A02.S5.217 
A0C::S5.218 
A025S.* 
A02SS.~ 
A025S.221 
A"32SS.222 
A0~S5.??1 

A025S .. 22..t 
A02SS.223 
A02SS.226 
A0255.22.7 
A025S.223 
A02S5,229 
A0255.230 
A02S5,.23'1. 
A")255 . Z.?2 
A02SS.Z::n 
A0.:::5S. 2:34-
A02S5.23S 
~1~}2S5 . 2:;:G 

BtZ'492. S 
B0~~92. 5 
A02S5,237 
A02S5.238 
A0255 . :22'3 
Ar;..)2SS. 2c4) 
A~)2S5 . 24-1 
A0255 . ,2~~2 
At-)2SS . 24.3 
A~}2SS. 244 
A0255 ... ~,;S 
A02S5, ; 
H02S5 .. ~,;"7 
A~)2SS . :248 
AI,.)2S5.~48 

t-I025S .250 



."--

AT rHIS POH~T THERE IS NO ~.1::MORY AVAIL~BLE. 
TRY AGA I N L.:"TER 

S7 
8< 
R 
J 

suS? 
f::~R(R0 

T5~"REQ10 

SUSPEND AND 

:t: A C~D HAS BEE!'l ALLOCATED ~UT THE INPI)T ~E.sSAGE IN 11-iE CMOD 
~i( 

TSKREQ20 - * 
$1 SAVES1.A3 
52 SA'~S2,A3 
OH 1'10. # A7 S 1 
Q·lIN1,A7 52 
POST 12, ~; 1.- 52 

Ci~LCLLATE T'r-IE ADDRESS .oF TH~ CrJ.AIN COI'ITPOL HEADER 
CHAIN CON1'ROL HEAC£R = DESTHiATION TAS:"': Ti) t- L84GTH OF CHAIN 

CONTRCL ENTRY + Bi~S-E OF CHA I N CONTRO!.-

AS 
A4 
AS 
A4 
AS 

SAVEA2,A3 
LE@CMCC 
A~~5 

C'o1CC 
A4+AS CH~IN CONTROL HEAD8R ADDRESS 

CALCULATE CYA I ~l CONTROL WORD ~1DDRESS 
CHAIN COtofTROL WORD = CHAIt··j r:Ot--lTROL HE:~I)S9 + LENG11-! OF CHAIN 

CONTRO_ HEADER + r:URRE;~TrASK I D 
A6 
A.s 
A4 
AS 

TSKREQ30 -
A1 
STPU< ~ (!I(J 

GET,Sl 
GE.T, S2 
S,-) 
ERRSZ 
S~) 

34 
::1 
Gl::T, S2 
GET,S3 
S0 
ERRSZ 
$0 

JSZ 
52 
PlJT I Sl 
PUT,52 
R 
AS 

LH@CttICC 
AG+AS 
CTID.A0 
A6+A4 
:; 
1 
Ai 
561.£$7. a:TL, AS 
S6&S7,CCTh1,AS 
52 

Sl-52 
TSKPEQ7e 
1 
Sl+:34 
S6&S7.CCQL,A6 
56&57 I 0:0;.1, H6 
5:3 

52-33 

CHA IN C()\fTROL t...~D ADDRESS 

LOCK OlJr INTE~Rt?TS 

ERROR I F QUEI..;~ tvI.A>< I S ZERO 

.J1Ji',·lP I F QUEUE ~ T L I ~t1 I T 

TSKP€Q.70 ·JU'-tiP IF r)U::UE AT LIMIT 
S2+54 
56;37. ceiL. AS UPDATE QUEUE COIJNT5 
$6&.:37, CeQL, A6 
C-fA!~·j 

P00 AS 
Ai ~) 

STPLK.A0 Ai EN:~8l..E rl'iTSRRUPTS 
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A")~SS. 251 
A'-)2S5.252 
A0c:.S5.253 
A(;J2S5.254 
A02S5.255 
A0255.25G 
A~)2S5. 257 
A0'iSS.2SS 
A02SS.259 
A02S5·.260 
A02S5.261 
A0255.262 
A")25S . 263 
A02.S5.264 
A02S5.265 
A,)2SS.266 
A02:iS.267 
A02S5. '262 
A\"':2SS . 289 
A0Z':;)"S.270 
A0o-S.271 
A02SS . ~""2 
A02SS.273 
A0255.2,7 4 
A02S5.275 
A02S5.276 
A0~SS.277 
Av)2S5 . 2.78 
A02S5.~~9 

A(?)~5o . 28v) 
A02SS.281 
A02S5 .. 282 
A02S5.:283 
A0Z5S.284 
A0255.285 
A02SS.286 
A0255.227 
A025S .. 288 
A(~l2S5' . 289 
A0255.290 
A02.SS.291 
A02S5. ,~92 
A\-)255.293 
A0255.234 
AC-}25S .. 295 
A025S.296 
A02S5. ·297 
A02SS.29'3 
A02S3.299 
A025S.J00 
A0255.301 
A~l255. 302 
A02S5. 3~)3 
A~2.SS. 304-
A02SS.30S 
A02S5.30~3 
A025S.307 
A025S. :?08 
A(.)2SS . :::t;.)8 
A(12SS.310 



:t 
',~ 

THE RI:QUEST HAS EEEN QUEUED TJ T'riE DESTINATION TAS~< READY THE 
TAS:< AND SUSP8-~D UNTIL A RE='L"( IS R€CEI'oJED 

TSKRE040 = 
56 
S7 
EX 
R 

TSKREQS0 = 
51 
52 
50 
'-'SN 

;k 

SAVEA2~A3 

RTSS 

ERROR0 
;r. 
CMOUT0.A7 
CMOUT1.A7 
S2 
TS1<REGS0 

1liE DESTINATION TASK DID NOr REACTIVATE ME 

S7 SUS? 
EX 
R ERROR0 
J TSKREG50 

TSKREQ60 = ;tC 
SAVES1,A3 Sl 
SAVES2~A3 52 
POST 12.51,$2 
R UNCHAI~.f 

AS SAVERT.A3 
B00 AS 
ERRAN 
At) OtfPOOL 
R MEMDE 
~15 SAVERT. A3 
B00 AS 
A0 AS 
ERRAN 

UN·:HAIN THe: CMOD 
R~.sTORE B00 I="OR TRACE ENTRIES 

RE!_E.~SE THE CMOD !'rEMORY 

ST~i1..IS CHECK· 

RESTORE THE REG I STERS AND S>< r T 

TS'r<REQ70 
~ 

A0 
A1 
A2 
AS 
A6 
A7 
S0 
S1 
S2 
S3 
54 
S5 
SG 
S7 
A4 
B00 
A4 
A3 
j 

= 

SAVEA0.A3 
SPlaJEfi11 A3 
SAVEA2~A:3 
SAVEAS,A3 
SAVEAG,A3 
SA\lEA~.A3 
SAVES0,A3 
SA'v'ES1,A3 
SAVES2,A3 
SAVES3,A3 
SA'v'ES4.A3 
SA'tJESS ~ A3 
SAVESo,A3 
SAVES7.A3 
SAVERT.A3 
A4 
SAVEA4/A:3 
SAVEA3,A3 
BOO 

* 
:t: THE OUEUE FOR THE DESTINATI01'~ TASK IS AT ITS LHTHT THE * REQUESTOR ~J I LL HAVE TO WA I T 
:r 

Ai <3 
STPUCA0 A1 
S? S'JSP 
8< 
R ERROR0 
,) TS~<...'REI)30 
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A02S5.31i 
H02SS.312 
A02S5.313 
A02SS.314. 
~:0255.315 
A02SS.3:U3 
A02S5.317 
A0255.' '1 
A02S5. .3 
A02SS.320 
A02SS.321 
A0~'55.322 
A02S5. '3"23 
A02SS.324 
A0255.325 
A0255.326 
A02S5.327 
A0255.328 
A025S.329 
A02S5.330 
Ae255.331 
A02S5.332 
A0255.338 
A02S5.33.:1 
A02S5.335 
A025S.336 
A0255.33.7 

A025S.338 
A02S5 .. 339 
A02S6.340 
A025S.34.1. 
A02SS.J42 
A~l2SS.343 

A02SS.344 
A02S5.345 
A0255. -',1.6 
(;0255 ' 
A025S.:j~3 
A0255.348 
A02S5.3S£l 
A025S .. 351 
A02SS.3S2 
A4?)2S5 . ]53 
A02S5.354 
A02S5.355 
A02S5.3S6 
A0ZSS.:357 
A025S.353 
A0255.359 
A02SS.3Se 
140255 . .361 
A02SS.262 
A02SS.363 
Av)255.364-
A(':;Z5S . 365 
A<'l"255 ' 366 
A0255.367 
H'-")25S.366 
A02S5.363 
A0255.370 
A02SS.371 
A')2SS . .372 
A0255 373 
';")255 
Av)255 
A0255 

3,74-

A02S5.377 
H0255.3?3 



e USER TO STP CALLS 

I ADVANCE JOB I GET SYSTEM REvISION NUMBERS 

I ABORT JOB • DISPOSE DATASET 

I GET CURRENT DATE I GET CURRENT JULIAN DATE 

I GET CURRENT TIME I RETURN ACCUMULATED CPU TIME 

I ENTER LOGFILE MESSAGE e RETURN ACCOUNTING INFORMATION , DATASET RECALL I SET P REGISTER & SUSPEND USER 

a TERMINATE JOB I CLEAR SENSE SWITCH 

I SET SENSE SWITCH I TEST SENSE SWITCH 

I OPEN DATASET I DELAY JOB 

I REQUEST MEt10RY 

0 CLOSE DATASET 

I CREATE DNT 

I SET EXCHANGE PACKAGE MODE 

t GET NEXT CONTROL STATEMENT , LOAD BINARY DATASET 

I RETURN DATASET 

I PERMANENT DATASET MANAGEMENT REQUEST , READ DISC CIRCULAR 

a WRITE DISC CIRCULAR 

4t A USER COMMUNICATES WITH STP THROUGH MACRO CALLS. 





STARTUP (Z) 

-----_._---





TASK PROCESSORS 

e CURRENT TASKS ARE: 

CRAY-OS STARTUP 

STATION CALL PROCESSOR 

DISK QUEUE MANAGER 

PERMANENT DATASET MANAGER 

JOB CLASS MANAGER 

JOB SCHEDULER 

EXCHANGE PACKAGE PROCESSOR 

MESSAGE PROCESSOR 

MEMORY ERROR PROCESSOR 

DISK ERROR CORRECTION 

SYSTEM PERFORMANCE MONITOR 

OVERLAY ~1ANAGER 

TAPE QUEUE MANAGER 

____________ ........ 4. __ 1 __________ . ____ ... _._ .. _ ..... 





CRAY-OS STARTUP 

LOADS CRAY-OS OPERATING SYSTEM (COS) INTO MEMORY. 

BEGINS EXECUTION OF THE OPERATING SYSTEM. 

GENERATES OR RECOVERS SYSTEM TABLES. 

THREE METHODS OF STARTUP. 

INSTALL-INITIATION OF COS THE FIRST TIME 

DEADSTART-CONTINUl~TION OF COS FOLLOYlING A NORMAL 
SYSTEM SHUTDOWN 

RESTART-CONTINUATION OF COS FOLLOWING A SYSTEM 
INTERRUPTION. 

/1 '5 





INSTALL 

LOADS THE CRAY-l OPERATING SYSTEM (COS) INTO CRAY-l MEMORY. 

CRAY-l MASS STORAGE IS INITIALIZED FOR THE VERY FIRST TIME. 

A DEVICE LABEL (DVL) IS WRITTEN ON EACH DISK UNIT. 

SPACE IS ZEROED AND RESERVED ON THE MASTER DEVICE 
SUFFICIENT TO HOLD CRAY-l MEMORY SIZE. 

A ROLL JOB INDEX DATASET IS INITIALIZED ($ROLL). 

SYSTEM TABLES ARE INITIALIZED FOR THE VERY FIRST TIME. 

REFLECT HO~~ MUCH USEABLE DISK SPACE IS AVAILABLE (DRT). 

CREATES A DISK DATASET CATALOG (DSC) AND WRITES THE 
DSC TO THE r·1ASTER DEY I CE. 
MAKES ENTRIES IN THE DSC FOR $ROLL 

~ 
DATASETS 

MASTER 
DEVICE 

DATASETS 

DEVICE 

Mass Storage Organization 

'- DVL-" 
~ 

DATASETS 

DEVICE 





SYSTEM DIRECTORY INITIALIZATION 

THE SYSTEM DIRECTORY (SDR) MUST BE INITIALIZED AFTER ANY 
INSTALL (AUTOMATIC IN DEADSTART AND RESTART). 

INITIALIZATION OCCURS THROUGH SUBMISSION OF A HIGH PRIORITY 
JOB. 

THE JOB's PRIORITY SHOULD ENABLE IT TO EXECUTE BEFORE ANY 
OTHER JOB IN THE INPUT QUEUE. 

ONCE A DATASET NAME IS ENTERED IN THE SDR IT IS ACCESSABLE TO 
OTHER JOBS. 

AN 'ACCESS' CONTROL STATEMENT WITH PARAMETER 'ENTER' IS 
SPECIFIED FOR EACH DATASET BEING ENTERED IN THE SDR. 

SAMPLE JOB: 

JOB,JN=SYSOIR,T=2,M=20,P=15. 

* . 
*. SDR initialization job 

* 
ACCESS,ENTER,DN=AUDIT. 
ACCESS,ENTER,DN=BUILD. 
ACCESS,ENTER,DN=CAL. 
ACCESS,ENTER,DN=CFT. 
ACCESS,ENTER,DN=COMPARE. 
ACCESS,ENTER,DN=COPYD. 
ACCESS,ENTER,DN=COPYF. 
ACCESS,ENTER,DN=COPYR. 
ACCESS,ENTER,DN=DSDUMP. 
ACCESS,ENTER,DN=DUMP. 
ACCESS,ENTER,DN=EXTRACT. 
ACCESS,ENTER,DN=FDUMP. 
ACCESS,ENTER,DN=LDR. 
ACCESS,ENTER,DN=PDSDUMP . 

ACCESS,ENTER,DN=PDSLOAD. 
ACCESS,ENTER,DN=SKIPD. 
ACCESS,ENTER,DN=SKIPF. 
ACCESS,ENTER,DN=SKIPR. 
ACCESS,ENTER,DN=UNB. 
ACCESS,ENTER,DN=UPDATE. 
ACCESS,ENTER,DN=WRITEDS. 
(EOF) 

. _---- ----~---'-.....---- ---





DEADSTART 

CONTINUES THE CRAY-l OPERATING SYSTEM (COS) FOLLOWING A 
NORMAL SYSTEM SHUTDOWN. 

DELETES DSC ENTRIES FOR INPUT AND OUTPUT DATASETS. (SDT) 

PRESERVES DSC ENTRIES FOR PERMANENT DATASETS. 

r 

PRESERVES DISK SPACE OCCUPIED BY THE SYSTEM DUMP. 

COPIES SYSTEM DUMP TO ANOTHER AREA IF USED AND MAKES IT 
A PERMANENT DATASET. 

REBUILDS THE SYSTEM DIRECTORY FROM DISK IF DESIRED. 

4.9 





RESTART 

CONTINUES THE CRAY-1 OPERATING SYSTEM (COS) FOLLOWING AN 
ABNORMAL SYSTEM INTERRUPTION. 

PRESERVES DSC ENTRIES FOR INPUT AND OUTPUT DATASETS. 

PRESERVES DSC ENTRIES FOR PERMANENT DATASETS. 

PRESERVES DISK SPACE OCCUPIED BY THE SYSTEM DUMP. 

COPIES SYSTEM DUMP TO ANOTHER AREA IF USED AND MAKES IT 
A PERMANENT DATASET. 

PRESERVES ROLLED JOBS AND ASSOCIATED DATASETS IF R~QUIRED. 

REBUILDS THE SYSTEM DIRECTORY FROM DISK IF DESIRED. -

4,11 





RECOVERY OF THE SYSTEM DIRECTORY DURING A RESTART 

AN ACCESS OF THE $SDR PERMANENT DATASET IS REQUESTED. 

IF $SDR DOES NOT EXIST THEN THE SYSTEM CREATES $SDR AS A 
PERMANENT DATASET. 

IF $SDR EXISTS A DATSET NAME TABLE CDNT) IS CREATED AND THE 
DATASET IS ACCESSED. 

IF THE *SDR COMMAND IS IN THE RESTART PARAMETER FILE THE 
PREVIOUS $SDR DATASET IS NOT RECOVERED AND A NEW EDITION 
OF $SDR IS CREATED AS A PERMANENT DATASET. 

ONCE INITIALIZATION OF THE $SDR DATASET IS COMPLETE, 
ADDITIONAL ENTRIES MAY BE ADDED TO THE SYSTEM DIRECTORY 
AND THE $SDR DATASET. 

4.13 





RECOVERY OF ROLLED JOBS DURING A RESTART 

( A VALIDATION OF THE ROLLED JOB INDEX TABLE ENTRY FOR A JOB 
ENSURES THE JOB IS NOT MARKED IRRECOVERABLE AND THE JOB RE
SIDES ON AN AVAILABLE DEVICE. 

THE JOBS JOB TABLE AREA (JTA) IS READ INTO MEMORY AND THE 
JOBS DATS ARE VERIFIED AS ARE ALL DATS WITHIN THE SYSTEM. 

IF A JOB'S DAT IS INVALID AND THE JOB IS RERUNNABLE THE SYSTEM 
CLEARS THE INDEX ENTRY AND THE JOB REMAINS ON THE INPUT QUEUE 
IN THE SYSTEM DATASET TABLE (SDT). 

IF ALL DATS FOR A JOB ARE VALID THE SYSTEM SETS THE DEVICE 
RESERVATION TABLE (DRT) ENTRIES FOR THE DATS. 





DATASET ALLOCATION TABLE (DAT) VERIFICATION 

A DATASET ALLOCATION TABLE (DAT) MUST RESIDE ENTIRELY IN THE 
SYSTEM FOR SYSTEM DATASETSJ AND WITHIN A JOBS JOB TABLE AREA 
(JTA) FOR A JOB. 

4t THE DAT MUST POINT TO THE CORRECT JOB EXECUTION TABLE (JXT) 
ENTRY FOR A JOB (LOCAL) DATASET. 

4t THE DEVICES USED BY THE DATASETS MUST BE AVAILABLE. 

__ FOR A DAT THE LOGICAL TRACK ADDRESSES MUST NOT HAVE THE 
CORRESPONDING BIT SET IN THE DEVICE RESERVATION TABLE (DRT). 

__ WHEN THE LAST LOGICAL TRACK ADDRESS IS VERIFIED AGAINST THE 
DRT BIT THE REMAINING ADDRESS COUNT MUST BE ZERO. 

4t DAT VERIFICATION OCCURS IN TWO PASSES 

FIRST PASS SCANS FOR ERRORS AS ABOVE 
SECOND PASS SETS THE DRT BITS 

4t PERMANENT DATASETS ARE FURTHER VERIFIED AGAINST THE DISK 
RESIDENT DATASET CATALOG (DSC) AND EACH DATASET DAT IS 
COMPARED AGAINST THE DISK COPY. 

Ie '7 
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STATION CALL PROCESSOR (SCP) 





STATION CALL PROCESSOR (SCP) 

PROVIDES COMMUNICATIONS WITH FRONT-END SYSTEr~S. 

MANAGES I/O TRANSMISSION POOLS CREATED AT STARTUP. 

PROVIDES FOR OPERATOR GUIDANCE. 

CHANNEL DISCIPLINE IS TWO WAY ALTERNATE. 

INDEPENDENT OF FRONT-END TYPE. 

MULTIPLEXES STREAMS (8 INPUT AND 8 OUTPUT). 

, . 

, 
, I 
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GENERAL INTERFACE PROTOCOL 

4t EACH MESSAGE IS HEADED BY A LINK CONTROL PACKAGE 

tt SUBSEGMENT SIZE VARIES WITH FRONT-END 

TRANSMISSIONI LCP 

TRANSMISSION2 SUBSEGMENTI 

TRANSMISSION3 SUBSEGMENT2 
MESSAGE 

TRANSMISSION4 SUBSEGMENT3 SEG~lENT 

TRANSMISSIONN SUBSEGMENTN_l 

• 
• 
• 

TRANSMISSION L T P - --OPTIONAL 

r :z 





LINK CONTROL PACKAGE 

EACH LCP CONSISTS OF SIX 54-BIT WORDS 

LCP CONTAINS: 
SOURCE MAINFRAME ID (SID) 
DESTINATION MAINFRAME ID (DID) 
NO. OF SUBSEGMENTS (NSSG) 
MESSAGE NUM~ER (MN) 

MESSAGE CODE (MC) 
MESSAGE SUB CODE (MSC) 
STREAM NO. (STN) 
SEGMENT NUMBER (SGN) 
SEGMENT LENGTH (SGBC) 
STREAM CONTROL BYTES (ISCB, OSCB) 

o 15 24 32 40 

SID NSSG 
56 63 

MSC o 
~--~r---~~--------~----~----~----~----~ 

1~~~~~~~~~~~~~~~~~~~~~~~~ 
2~~~~~~~~~~~~~~~~~~~~~~~4 
3~ __ ~~ __ ~ ____ -4 ____ -4. ____ -+ ____ -+ ____ ~ _____ 1 

4~~~~~~~~~~~~~~~~~~~~~~~~ 
5 __ ~ ______ ~ __ .. ~~~~~~~~~~~~~~~~ 
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Message codes 

Sender Stream 
Code Function Front-end CRAY-l Segment Required 

001 I Logon x x 
002 Relog xtt 

003 Logoff x 

004 Start x x 
005 Restart x 
006 Dataset header x x x x 

007 Dataset segment x x x x 

011 Control x x 
012 Message error x x 
013 Dataset transfer request x tt x x 
014 Dataset transfer reply x x x 
015 Enter logfile request tt x x 
016 Enter logfile reply x x 
020 Logfile information reques 1 xtt x 
021 Job status request x++ x 
022 System status request x+t x .... 
023 Dataset status request Xii x 
024 Link status request xtt x 
025 Mass storage status reques1 xtt x 

026 Operator function request xtt x 

027 Debug function request x+t x 
030 Logfile informiltion reply x x 
031 Job status reply x x 
032 System status reply x x 
033 Dataset status reply x x 
034 Link status reply x x 
035 Mass storage status reply x x 
036 Operator function reply x x 
037 Debug function reply x x 

'';'' 

040 Diagnostic echo request XT' "- x 

041 Diaonostic echo reply xtt x x 

tt Optional; front end not required to send 

5.7 



STREAM CONTROL BYTES 

8 INPUT AND 8 OUTPUT STREAMS 

ALTHOUGH EACH MESSAGE IS ASSIGNED TO ONLY ONE STREAMJ 

THE LCP MUST CARRY STREAM CONTROL BYTES FOR ALL 16 STREAMS. 

Octal Mnemonic Request/Response Sender Receiver Code 

00 IDL Idle x x 

01 RTS Request to send x 

02 PTR Preparing to receive x 

03 SND Sending x 

04 ReV Receiving x 

05 SUS Suspend x 

06 END End dataset x 

07 SVG Saving dataset x 

10 SVD Dataset saved x 

11 PPN Postpone x x 

12 CAN Cancel x x 

13 Mel Master clear x x 

5.8 



I
Z 
UJ 
(/) 

co 
CJ 
CJ) 

0::: 
UJ 
o z 
UJ 
CJ) 

RECEIVER sca RESPONSE 

IDL PTR RCV SUS SVG SVD PPN 

IDL N 

RTS N e e A 

SND N N A 

END N e A 

PPN C 

CAN C 

N = Normal receiver sea response 

C = Normal receiver sca response which requires 
change in sender sca 

A = Abnormal receiver sea response 

..... 
Z 
lJ.J 
CJ) 

CIJ 
CJ 
CJ) 

a:: 
UJ 
> 
L.LJ 
U 
UJ a:: 

SENDER sea RESPONSE 

IDL RTS SND END PPN 

IDL N C 

PTR N 

RCV N C A 

SUS N C A 

SVG N 

SVD e 

PPN C 

CAN C 

N = Normal sender sca response 

e = Normal sender sca response which 
requires change in receiver SCB 

CAN 

A 

A 

A = Abnorma I sender SeB response 5.9 

CAN 

A 

A 

I 

! 



BASIC STREAM FLOW 

e FRONT-END IS LOGGED ON 

4D COMMUNICATIONS IN AN IDLE STATE 

4t FRONT-END SENDS RTS(Ol) TO THE CRAY-l 

4t CRAY-l SENDS RCV (04) TO THE FRONT END. 

4t FRONT-END SENDS SND (03) TO THE CRAY-IALONG WITH 
THE JOB DATASET 

4t CRAY-l SENDS RCV (04) TO THE FRONT-END WHILE DECODING 
THE MESSAGE AND SAVING THE JOB DATASET 

tt FRONT-END SENDS END (06) TO THE CRAY-l UNTIL CRAY-l 
HAS SAVED THE DATASET. 

e CRAY-l SENDS SVD (10) TO THE FRONT-END ONCE DATASET 
HAS BEEN SAVED. 

4t FRONT-END AND CRAY-l THEN KEEP COMMUNICATIONS OPEN 
BY ALTERNATELY SENDING AND RECEIVING IDLCOO). 



o 0 I DL --t---JI 

OOIDL 4----1-

OOIDL 

01RTS ----1~ 

02PTR 

04 RCVt o 5 sus r fIE---t--

-... .... }CAN12 
PPN11 

03SND 

06END---,~~ ________________ ~ 

SVD f,10 
11pPN 1~""'CAN 

07SVG 

----.) SENDER 

1 3 ( RECEIVER 
NOTE! A MCl SCB IS A LEGAL REQUEST OR RESPONSE AT ANY TIME. 

THE ONLY lEGAL REPLY TO MCl IS IDl. 
STREAM CONTROL BYTE FLOW 
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SCP JOB STREAM FLOW 

e- .,~, -'. EXAM I NES THE DATASET HEADER MESSAGE AND DETERM I NES THE 
DATASET IS A JOB DATASET. 

BUILDS DISK BUFFERS FROM STATION BUFFERS AND WHEN BUFFERS 
ARE FULL HAS THEM WRITTEN TO DISK. 

'CRACKS' THE JOB CARD ASSIGNING DEFAULTS WHEN APPROPRIATE. 

MAKES APPROPRIATE ENTRIES IN THE JOB QUEUE (SYSTEM DATASET 
TABLE (SDT) ), SUCH AS: 

DATASET NA~IE 

JOB NAME AND PRIURITY 
SOURCE AND DESTINATION ID 
DISPOSITION CODE SET TO JOB DATASET (IN) 

HAS THE DATASET MADE PERMANENT FOR THE LIFE OF THE JOB. CnSC) 

5.13 
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Dt:lM 
/ 

JJ. 
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r DISK) 
/ 
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I 
I 
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I 
i 

I@MEM I 

EXECUTIVE 

STP 

SCP 
I 

1 

SCP POOL 

SEGMENT 
BUFFER 

SCP DATA TRANSFER 
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~J ... ''{- INITIALIZE 
. ' .. ,' ~~\~,' ," CHT ENTRIES 

~''<' ~_F_OR__ _FR_O_,NT_-_E_ND_, ..... 

INITIALIZE 
LIT ENTRY 

FOR NEW 0/1 PAIR 

SET UP OUTPUT LCP. 
INCREMENT MESSAGE, 

SEGMENT COUNTS 

LRETRY 

SET OUTPUT 
ACTIVE IN 
LIT ENTRY 

SET INTERRUPT 
ADDRESS 
(WLCP) 

SET CL FROM 
THE LIT ENTRY 

SET CA FROM 
THE LIT ENTRY 

LITRY 

SET INPUT ACTIVE 
IN LIT ENTRY 

SET INTERRUPT 
ADDRESS 
(RLCP) 

SET CL FROM 
THE LIT ENTRY 

SET CA FROM 
THE LIT ENTRY 

RLCP 

RLCP15 

CLEAR ANY OUTPUT 
IN PROGRESS 

STATION IS 
NOW THE MASTER 

OBTAIN LINK 10 
FROM L XT TABLE 

RLCPSS 

SET UP FOR 
INPUT OF FIRST 

SUBSEGMENT 

SET INTERRUPT 
ADDRESS 
(RSSEG) 

RLCP65 

SET CL FROM 
THE LIT ENTRY 

SET CA FROM 
THE LIT ENTRY 

ENA 

LIRCVR 

ERR PROC . 



LIRCVR 

LIRCVR 

INCREMENT SEGMENT 
WORD COUNT 

IN LIT ENTRY 

CLEAR 
INPUT ACTIVE 
IN LIT ENTRY 

GET TASK 
PARAMETER WORD 

FROM THE CHT 

CLEAR TASK 
SUSPEND BIT 

IN STT 

SET RE-READY 
FLAG FOR 

CALLED TASK 

I , 
C",--_EN_A _____ ) 

~RSSEG20 
SET THE BA-LA 
OF SUBSEGMENT 
IN LIT ENTRY 

SET CL FROM 
THE LIT ENTRY 

SET CA FROM 
THE LIT ENTRY 

ENA 

5.17 

LIRCVR 

INCREMENT 
RETRY 
COUNT 

CLEAR ANY OUTPUT 
IN PROGRESS 

SET I/O 
INACTIVE 

IN LIT ENTRY 

ENA 

BUILD AN 
ERROR LCP 

SET CL, CA 
FROf4 THE 

LIT ENTRY 

SET OUTPUT 
ACTIVE IN 
LIT ENTRY 

ENA 





DISK QUEUE MANAGER (DQM) 
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DISK QUEUE MANAGER (DQM) 

tt MANAGES ALLOCATION/DEALLOCATION OF MASS STORAGE (DISKS) 

4t MANAGES MASS STORAGE REQUEST QUEUES 

4t MANAGES MASS STORAGE CHANNELS J CONTROLLERS AND DISK UNITS. 

4t MAXIMUM OF 11 DISK CONTROLLERS (44 DSU's) 

e 'UPDATES THE DEVICE RESERVATION TABLE (DRT) FOR EACH DSU. 

4t CALLED BY EXEC (UPON TRANSFER OF AN liD SEGMENT) OR BY 
ANOTHER TASK (FOR DISK REQUEST). 
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DATASET ALLOCATION TABLE - OAT 

A OAT exists for each dataset in the system. A OAT defines where a dataset 
logically resides on mass storage, i.e., on which logical device or devices, 
and what portions of each device. 

The OAT page and entry header contains general dataset information. 

The OAT partition header contains general information concerning a particular 
partition of the OAT. A partition represents a portion of a single logical 
device. Each allocation index (AI) in a partition is a bit number in the 
respective Device Reservation Table (DRT). 

The OAT is composed of as many I6-word OAT pages as necessary to represent 
the mass storage occupied by the dataset. Additional OAT pages continue 
from the point at which the last OAT left off. 
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• 
• 

PAGE HEADER 

2 

15~~ __________ ~ 

• 
• 
• 

HEADER • 

15~ __________ ~ 
DAT 
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\ 
\ 

STP ONLY 

I PARTITION 
HEADER .... 

AI AI AI AI 

) 

PARTITION ~ 
HEADER ~ 

AI AI AI AI 
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OAT 
Page 

o 
1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

0 

1 

15 

o 16 

TN 

PN 
DSC 

CA 

~ 
AI 
AI 
AI 

~~ 
AI 
AI 
AI 
AI 
AI 
AI 

PN 

AI 

AI 

24 '8 32 - 40 48 

I WeT PA 
MAP 

• • • 

I JORD OAT 

I AS PDS 

~ DSZ 
LDV 

BPS NPA NAI 
AI AI AI 
AI AI AI 
AI AI AI 

LDV 
BPS NPA NAI 
AI AI AI 
AI AI AI 
AI AI AI 
AI AI AI 
AI AI AI 
AI AI AI 

JORD OAT 
AI AI AI 

• • • 

AI I AI AI 

Dataset Allocation Table (OAT) 
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63 STP 

} 
OAT 
Space 
Header 

} OAT Page 
Header 

} 
OAT Entry 
Header 

} 
OAT Parti ti on 
Header 

1 
OAT 
Partition 

} 
OAT Partition 
Header 

} 

, 

OAT Partition 

OAT Page 
Header 





AUTO - SYSTEM DLJt.1P AUTOMATrr. FORMA-T,'ToJ NG FDUMP 1.06 

DATASET ALLOCATION TABLE AREA 
0020372 0421012500000000000412 1777773777774000000000. 
()020:374 000(K'000000000000000'~0 000000000000000000(~000 0000000000000000000000 

0020400 0004000000000000000000 0000000.000000100000000 0000001620000001223000 0421041323047113231060 
0020404 0000000001100000000E)45 0000E'2000014000100000l3 0000060000340002000011 0000120000600003200016 
0020410 0000170001000004200022 00(~)02:::0001200005200026 0.0002700014000t16200032 0000330001600007200036 
0020414 0000370002000e10200E)42 0000430002200011200046 00004700000000000000(:>0 00000.0000000000000.0000 

0020420 000400000000CJ000020440 000(j000000000100000000 0000000000000004026000 0421041323047113231060 
002()424 00000000011000000010163 0000500002440012400053 0000540002640013400057 0000600003040014400063 
()020.:J30 (JOO,,)G4000324()01540006? 0000700003440016400073 00007400036400174(:)0077 0001000004040020400103 
0020434 0001040004240021400107 0001100004440022400113 0001140004640023400117 0001200005040024400123 

0020·1,10 00100110000000000020460 OO~)1240005(::40025400127 0001300005440026400133 0001340005640027400137 
0020444 000140000610401030400143 00014400062410031400147 00015100006440032400153 0001540006640033400157 
O()20·l50 000lG00007040l):)44~)0163 00016400Q17240035400l6? 0001700007'l4()03G400173 0001740007640037400177 
0020454 0002000010040040400203 0002040010240(141400207 0002100010440042400213 0002140010640043400217 

0020460 00 1400lj000~)0000000(1000 00(2)2200011040044400223 000224()01'12400454002;27 0002300011440046400000 
Q) 4G4 00000000000000000E)00t)0 00()0000000000000000~'10\3 000000El000000000000000 0000(\00000000000000000 
• ·l70 ~)000000001()()(K~0(~0000000 000000000000E?0~"000')00(') 00000e00000000(~(K~00000 000000000()000000000000 
" LI?4 OO()00013000(;)0(j0000000~)O 000000000000000000()000 00000000(~)0000(2)000(j0000 0000C>000lj0C10000l)()000~)O 

()020S00 0004000000000000000000 100000 j 33410001011010000000 00000005200~)0000()010t)0 10421041323047113231060 
00:~0504 000o;)000011000000000~)1 00000100E\000000000e000 00000000000000f\()000000 0000000000000000000000 
~~(21)S 1 () ")()0000000G000000000000 0~)O~)OOl10000000000')000lj 000(K)00000000000000001) 00(:)Ol?J000012)000000000000 
00,;:0':;:1.) fK:·001)()00000000000000(IO 00000(.I00000000~)0000000 000()(100,)0000000(?0000,,)O (1~l0("0000000000000000('0 

00205;:':0 0004000000()OO(X10020540 0000021 G04 00010000()000 00()0004:300000003720000 0421041323047113,~310GO 
0020524 00000000J1100,)0~l000160 0023010114100470202352 0024040145000624603171 0031730151540702203416 
0020530 00:34210161100704603 .. 124 003425016140('713203456 0034700163501012004102 0(j41640207241035604334 
002'O~)34 Ch:'43?602?;:~3Il1 '1 ?4605002 00!::;OOCO,?43J4l:: 16005071 0064 2403215415E()E)()G43)' 00G44303~~22015112064" 6 

00;~O~)ll0 0010(;00000000000020560 OOG'147032240151220645:3 006454032264151 :34 0G"~S7 (:)064600323041514406463 
~)020(.:;·14 ~.'OG4G40323241515406477 0E)6502~)32414152100G505 006~;0G0327341741407G07 0076100370441742407613 
00Z~)':-;!':~O ()O;JG 1.1 0370G417434 O.~;JG 17 007620(}371101744607624 0076250371341746007631 00763203:7154174:.7007635 
00;::mJ!:,'l 00/63603/1141. 7S(it0076·11 0076('::037214175100764 5 00764G~)37,~3417S2007651 l1076~::~?03~725417530076S5 

()0~~l)~:,i:,O (l() 1.) (:)OOO()()OOO('100C1()0000 0076560372741754007661 007662037314175500766G 000(1(~00000000000000000 
LOCATIOHS 000?05G4 THf~OUGH 0012.\20573 CONTAIH 00000000000000130000000 

(j('120l:} /{l OO()()l~)OOOO()OOO~)000000()0 OOO,<l~)000000000()000000(:; 0000000000000000000000 0000000000000000000000 

~)020f.00 ~)()O':I000000000000000'3E)0 000000 1064eI0010~)00000t~ E\00''2l0~)05200(?)0000001000 0421041323047113231463 
0(lZ\)G04 (l()000C?0~)O 1 100000()0000 1 001201 (~00000~)00C10(~)00")0 0000000000000~)0')0(10000 ~)000000000000000000000 
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OQM 

FUNCTIONS: 
OQMTAB 

ERR 

ERR 

DISI00 

NO 

NO 

GET A 
OAT PAGE 

INSERT OAT 
ADDRESS 
INTO DNT 

015125 

MOVE LOGICAL 
DEVICE NAME 

TO OAT ENTRY 

MOVE ALLOCATION 
SIZE AND STYLE 

TO OAT 

DETERMINE 
NUMBER OF 

AI's NEEDED 

OIS155 

RESERVE 
DISK SPACE 
IN THE ORT 

INSERT AI 
INTO THE OAT 

6.8 

01 

GET OAT 
ADDRESS 

OIS203 

GET ORT ADDRESS 
FOR THIS OAT 

CLEAR AI's 
IN THE ORT 

INCREMENT 
AVAILABLE 
AI's COUNT 
IN THE DRT 

OIS260 

RELEASE THE 
OAT PAGES 

FOR THIS DATASET 



DQM400 

GET THE REQUEST 
TABLE ENTRY 

STORE TASK ID, 
DNT ADDRESS, 

TASK REPLY WORD 
IN THE RQT ENTRY 

SET THE 
DNT ENTRY 

ACTIVE 

DQM438 

STORE REQUEST AND 
RANSFER DIRECTION 
IN THE RQT ENTRY 

DIS300 

RANSFORM REQUEST 
FROM LOGICAL 
TO PHYSICAL 

INCREMENT REQUEST 
COUNT IN THE 

EQUIPMENT TABLE 

SET QUEUE BIT 
ACTIVE IN THE 

DEVICE 
CHANNEL TABLE 

DQM440 

INSERT REQUEST 
IN SECOND ENTRY 

ON QUEUE 

INSERT REQUEST 
AT END OF QUEUE 

UPDATE 
QUEUE POINTERS 

IN THE EQT 

UPDATE 
QUEUE POINTERS 

IN THE RQT 

6.9 

o 
DEQUEUE 1/0 

SET TO ERROR 
STATUS IN 

RETURN MESSAGE 

EXIT 

DQM510 

UPDATE QUEUE 
HEAD IN THE EQT 

UPDATE QUEUE 
LENGTH 

IN THE EQT 

CLEAR QUEUE BIT 
IN THE DEVICE 
CHANNEL TABLE 

EXIT 





PERMANENT DATASET MANAGER (PDM) 
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PERMANENT DATASET MANAGER (PDM) 

It PROVIDES FOR CREATING} ACCESSING} DELETING} MAINTAINING} 
AND AUDITING PERMANENT DATASETS. 

41 PERMANENT DATASETS MAY EXIST FOR USERS OR THE SYSTEM. 

4t USER PERMANENT DATASETS ARE CREATED UPON REQUEST BY A 
USER JOB. (SAVE) 

tt SYSTEM PERMANENT DATASETS ARE CREATED FOR SPOOLED INPUT 
AND OUTPUT DATASETS. 

41 A SYSTEM PERMANENT DATASET IS CREATED FOR JOB DATASETS 
ARRIVING FROM A FRONT-END. (SDT) 

41 A PERMANENT JOB DATASET IS DELETED UPON COMPLETION OF THE 
JOB. 

".. i ····/···1-.· I,., · :,) f ·.r" .' 

f 

7.1 

.. 



'\ \ 
l' \. \. ;f 
j 

. ./ ~' 

t I' 
, 

l 1 
I 

.' \ 

( I 
. .J ~ . 

'. J I " 

• i 

t '\ I 

) \. 
! . 
j 

/, 

)·~.V 
\ 

j ; 

: I " ' 



OAT Head 

Page Map 

,-.... 

b 
\ , 

\ 

OAT '. , 
Body '. 

OAT 

, .. 

, 

\ 

\ 

\ 

\ 

DNT 

I 
I 

I 
I 

I 

, / 

I 
I 

I 
I 

J~ 
I , OAT Entry 

Header 

I 
I 

I 
I 

~---~/ 
I 

15\.-___ ..,. 

151..-__ ...,0'-.... 

QI------i 

1 5 \1.-.. _______ , 
, , , , , , , 

\ , 

7.3 

\ , 
\ 

\ 

Partitionb 

Partitionx 
\ 

OAT Entry 

OAT structure 

, 
I 

I 
I , 

I 
I 

I 
I 

I 

I , 
I 

I 
I , 

/ 
I 

I 
J 

I 
I , 

I 

Partition 
-- Header -

Als 

Device 
Partition 



ERR. NO 

VAL l DATE 
PARAMETERS 

GET OSC 
I NFORMAT rON 

FROM POI 

HASH 
DATASET 

NAME 

SAVE EDITION #, 
UNIQUE ACCESS 

FLAG 

READ DSC 
HASH PAGE 

SEARCH PAGE 
FOR AN 

EMPTY SLOT 

SV150 

CREATE A 
NEW OSC ENTRY 

MOVE A OAT PAGE 
TO NEW OSC ENTRY 

CREATE A 
PERMANENT DATASET 

TABLE ENTRY 

7.4 

UPDATE THE DNT 
WITH PERMISSIONS, 

PERMANENT FLAG 

CREATE AN 
SOT ENTRY 

WITH DC=IN 

SV207 

ENQUEUE 
THE SOT ENTRY 

ENTER 
COMPLETION 

MESSAGE 
IN $SYSLOG 

CLEAR INPUT, 
SET OUTPUT 

REGISTERS 

SELF SUSPEND ( PDM 

F"U N C T ION S : 

FCTBl 

) 



CD 
SEARCH FOR 

MATCHING PDN 
AND fD IN 
DSC PAGE 

SAVE 
PERMISSION 

CONTROL WORDS 

INCREMENT 
OVERFLOW 

PAGE COUNT 

sv60 

I READ DSC 
OVERFLOW PAGE 

FROM DISK 

CD 
I 

SVll0 

INCREMENT 
OVERFLOW 

PAGE NUMBER 

WRITE THE 
DSC PAGE 
TO D f SK 

READ DSC 
OVERFLOW PAGE 

FROM DISK 

YES 

o 

7.5 

0 
SV220 

STORE 
CONTINUATION 

POINTER 
IN PREVIOUS DSC 

SVl 

WRITE THE 
PREVIOUS- DSC 
TO THE DISK 

CREATE A 
CONTINUATION 

DSC ENTRY 

SEARCH FOR 
AN EMPTY SLOT 

IN CURRENT PAGE 

AN OVERFLOW, 
SET OVERFLOW 

AND PAGE FULL 
FLAGS 

------------------------------------ ~--,---,--.--------.------





ERR NO 

ERR NO 

ERR NO 

DELETE 

SAVE 
DNT,DAT 

ADDRESSES 

GET DSC 
INFORMATrON 

FROM POI 

LOCATE THE 
DSC POINTER 

READ THE 
DSC PAGE 

NO 
ERR 

LOCATE 
PROPER 
ENTRY 

CLEAR THE 
DSC ENTRY 

SEARCH FOR 
MATCHING 

DAT IN PDS 

7.7 

DL30 

DL40 

DL8a 

DECREMENT 
POS USER 

COUNT 

CLEAR THE 
PDS ENTRY 

CLEAR ENTRIES 
DAOSC,DAPDS 

IN OAT 

NO 

DL100 

CLEAR 
PERMANENT 

FLAG IN DNT 

DL110 

SET STATUS 
TO COMPLETE 

ERR 





JOB SCHEDULER (JSH) 





JOB SCHEDULER CJSH) 

INITIATES JOB SCHEDULING 

MANAGES USER AREA MEMORY RESOURCES. (JTA-LA) 

MANAGES USER JOB SWAPPING. 

MANAGES ROLL-IN AND ROLL-OUT OF USER JOBS. 

INITIATED THROUGH CALLS BY OTHER TASKS. 

Q,. 1 





JOB SCHEDULING 

JSH SELECTS JOBS FROM THE SYSTEM DATASET TABLE (DC=IN). 

JOBS ARE ENTERED ON THE JOB EXECUTION TABLE (JXT) BY CLASS, 
PRIORITY AND TIME OF SUBMISSION. 

A PRIORITY OF 0-15 MAY BE SPECIFIED ON THE JOB CARD. 

THERE CAN BE UP TO 63 ENTRIES ON THE JXT. 

JOBS ON THE JXT CONTEND FOR MEMORY BASED ON PRIORITY AND JOB 
SIZE. (EXCLUDING PRIORITY 0 JOBS). 

ONCE A WAITING JOB BECOMES THE HIGHEST MEMORY PRIORITY IT 
IS MOVED FROM THE DISK TO MEMORY. 

8.3 





USER JOB SWAPPING 

4t ONCE IN MEMORY A JOB MUST CONTEND WITH OTHER JOBS IN 
MEMORY FOR CPU TIME. 

4t CPU PRIORITY FALLS WHEN A JOB IS CONNECTED TO THE CPU. 

4t CPU PRIORITIES ARE RECOMPUTED AFTER EACH SCHEDULING 
INTERVAL. 

tt CPU PRIORITY IS GIVEN TO JOBS THAT ARE STREAMING 
(DOING 1/0). 

~ THE ALGORITHM FOR COMPUTING CPU PRIORITY IS ADJUSTABLE. 

Q " 





ROLL-OUT AND ROLL-IN OF JOBS 

e MEMORY PRIORITY RISES WHILE A JOB IS WAITING FOR MEMORY 

tt MEMORY PRIORITY FALLS WHEN A JOB IS IN MEMORY AND 
EXECUTING 

tt HIGHER PRIORITY JOBS MAY PRE-EMPT MEMORY FROM LOWER 
PRIORITY JOBS) THEN: 

THE LOWER PRIORITY JOB IS WRITTEN TO DISK (ROLLED-OUT). 
HIGHER PRIORITY JOB USES THE VACATED MEMORY. 
MEMORY MAY HAVE TO BE 'COMPACTED' SO HIGH PRIORITY 
JOB HAS A CONTIGUOUS AREA. 

4t ROLLED-OUT JOBS PRIORITY IS RISING SO EVENTUALLY IT WILL 
BE WRITTEN BACK TO MEMORY (ROLLED-IN). 

4t THE ALGORITHM FOR COMPUTING MEMORY PRIORITY IS ADJUSTABLE. 

4t ROLLED JOBS MAY BE CONTINUED OR RERUN .AFTER A RESTART 

8.7 
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Note: In all the examples, jobs 
are swapped when the difference 
between their priorities equals 
or exceeds db. 

Showing two jobs which are too large to share memory. Their initial 
priorities (from the job cards) are 3 and 5. Note that the higher-priority 
job runs first and consistently enjoys a longer stay in memory, because its 
priority has asymptotes at P=2 and 8 (as opposed to 0 and 6 for the other Jab.) 
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ShowIng three jobs, only two of which can share memory at anyone time. 
Except for the presence of the priortty-7 job, this graph is identical to 
figure 3.8-2. The priority-l job can never be forced out of memory because 
its priority never will be even as much as one unit below P=5, which is the 
maximum attainable by either of the other two jobs. (If its initial priority 
were 6 instead of 7, it still would never be forced out by the other two jobs.) 



STP CAL 1.03 78282 10/09/78 12:35:17 PAGF.' 
JOB SCHEDULER (ROLLJOB) 

SIJBTI 1LE ' JOB SOiEDULER (ROI_LJOB ';" , 
~:~~ann~~*n;t:t:1C~:1::*~!C~*n~::t.:~~:t:::t'~~*~~~:~:r.*~~~ 
~~ 

~ -----
:4( 

* * 

SUBROUTINE RC~~_LJOB 

~t: PURPOSE : 
;~ 

'j:.: 

'.+:, 

;i;;: 

:K 8-.rTRY: 

* 
#: 

* ;~ EXIT: 
.:¥. 

:K 

TO MAKE q REQUESr OF THE D!S\.( GUSv'E MANrr:;ER, EIT-!ER TO COPY 
~ JOB OUT ONTO ! TS R.OLLO:JT DATPS'::T OR TO READ TH:: .. )OB' S I J'a1r-lGE 
BACK INTO MEMORY. 

A4. = J,-<:T-ENTRY ADDRESS. 
~5 = JTA ADDRESS. 
D!'-P (PROCF"SSII'JG DIRECTI0;-~ II'~ THE ROLLF!LE'S DNT) IS AL~EADY 

SET _. TO 0 IF ROLLIN(; !N, OR TO 1 IF ROL~I'lG OUT. 

I/O IS IN PROGRESS. 

REGISTERS: 

ROLL-JOB 

CA0-A2) , (A6-A7), (S0-$2), ($6-$7) ARE DSSTROYED 

= 
~J 

A6 
Sl 
PUT,Sl 

52 
F-'UT, S2 
51 

Ai 
A2 

* W,!J><DI'IT I A4 
W·~·J""'<C JS I A4 
AS 
S8&S7,I:tNBUF,A7 
f-"6 
52>D'"9 
SS&S7, DNNBK, A7 
A4 
Sl<D'40 
A? 
Sl~S2 
JSHID,0 
DG~MID, 0 
T~ANSFER 

PUTRCGI 

SET UP THE Dt--lT: 
BUFFER ADDRESS = JTA ADDRESS, 
1'IU:~tBER OF' SLUCKS = .)OE ~:; rZE/S12. 

SU B~1 I T i1-1E I /0 Rf))UEST: 
~_EFT -HDJ'.)ST THE JXT ADDR:::SS. 

INSERT T:-iE DNT ADDRESS. 

U::T P!~~Q RETURN TO T'~E C~LLER. 

8.11 

624 

S.20839 
5.2.0840 
S.20841 
5.20842 
5.20843 
5.20844 
S.20845 
S.2084~3 
$.20847 
$.208,1-8 

SOO'1..592 
$,20852 
$.20053 
S.2025-~ 
S.2e»3S-S 
$.20857 
S.208S8 
$.20059 
S.20B60' 
$.20861 
S.~32 
:~ .20063 
S.20864 
$.20890 
$.,~0SS1 

$ .. 20'892 
S.2~33 
$.20098 

sro1.S:3:1 
$.20904 
$.20905 
$.20906 
$.20907 
3 .. 209-:)8 
S. 2~)911 
$.,~0912 

'>.Z09t3 
$.20914-
$.20915 
S.209:1)5 

S002 .. 2453 





USER AREA MANAGEMENT 

tt PROVIDES FOR ROLL-IN~ ROLL-OUT RESOURCES 

4t PROVIDES FOR INITIAL JOB ENTRY TO MEMORY 

e PROVIDES DYNAMIC ALLOCATION OF MEMORY TO USER JOBS 

4t PROVIDES DYNAMIC DEALLOCATION OF MEMORY TO USER JOBS 

4t USES A TABLE (MST) FOR DETERMINING USEABLE MEMORY SPACE 

4t USES A 'FIRST-FIT' METHOD FOR GAINING MORE MEMORY 

e 'FIRST-FIT' METHOD: 
ALLOCATES MEMORY (BY BLOCK) BEGINNLNG AT LOW END OF 
MEMORY 

MOVES JOBS (IF REQUIRED) BEGINNING AT HIGH END OF 
MEMORY 

ENCOURAGES LARGE BLOCKS OF FREE MEMORY AT THE 
HIGH END OF MEMORY 

8.13 
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CAL 1.03 ~.z 10/09/73 12: 3S: 17 

SUBT!TLE ' JOB SCHEDULER (!_lBt!INIT) ~ 
:j{ttX*~'~~~U:tXU*~~tt:~*~~:~;j;~:~*~~~-r~~~*= 
:¥.),; 

:'K ----------------
;~ SUBROUTr NE ~ I B@INIT 
:t --------
;1( 

;t;: PURPOSE: 
.. " 
'1' 

;K 

;t 
;t= 
:i: ENTRY: 
:~ 

:'t. 

:K 
:K EXIT: 

TO FIND THE MST ENTRY FO~ AN ALL()t"-ATED SS:Q.1ENT J.,J-iOSE ADDRESS 
IS KNOINN, OR TO F! NO THE: MST ENTRY FOR T:-IE FIRST A'_LOCATF.D 
SEGMENT ABOVE A GIVEN ADDRESS. 

~3 = AD~ESS OF :~N ALLOC;TE..D SEG .... 1ENT I)JHICH IS TO Sf:: FREEO. 
OR ANY VALUE LESS THAi--j THAT AuDRESS AS LOf'!G AS r TIS 
GREATSt:t THAN THE ADDr~ESS OF ANY L':""JER ALLOCPT::D '3E:Gt4E"tr. 

1: $0 = 0 IF NO ALLOCATED SEGt.1ENT E><!ST~3 ~IITH AN A[l!JP,£SS 
:K THAT I S EQUAL TO OR GREATER THPN (A3). 
:r ~2 = 'I F S0 IS NON7ERO) THE Or-FS~ OF THE: DES I RED ~11ST ENTRY. 
:i( 52 = (I F SIO {S N')NZERO) THE i-r1ST ENTR'r' I TSaF . 
:K 
;K REG I STER$ ; 
:4:: (A0 -A2). (S0-~) ARE DESTROYED. 

*~ 
;t:~~.t~iC~~:~*'~:r.*~t::.,.~~*tr~.{'~"(*tttc~~fCt*~~·~·i(.:t:~:f'...r.t:~~~ 

LIB@INIT -
A2 

LIBl = 
A2 
S2 
$0 
JSZ 
$0 
Ai 

* -1 

* A2+1 
B@MST.A2 
S2 

LET A2=0 TO FETCH THE FIRST lti:ST ENTRY. 

ADv'ANCC 'rHS MST Or--SET. 
FErCH AN MST 84TRY. 

L I B2 RETURN S0=0 I F ~iO :-r1SADDR IS> = A3. 
S2>n'64-N~TYPE 
.$2 Ai = t-1SADDR. 

PAGE 

A0 A1-A3 COMPARE MS~DDR Tn THE CALL.~·'S ADD:~ESS. 
.J7SZ L I B1 RE:_OOP IF 1'H IS SEGi,18'fT I SN' T ~LLOCATED. 
·)Ai"rf LIBl LOOP UNTIL THE DESIRED SC:G',~8'~T IS FOUND. 

l.rB2 = ;;: 
.J B'3 RETURN . 

8.14 

603 

Setal.457 
S001.4S.g 
Se01.~58 
SOOl.46~ 
SOO1. 461 
S~.4S2-

S'~0i. 463 
S001 .. 4-64 
S~:;;.t .465 
$~0-1. 4·66 
S0-~l.46.'" 
S0-,)1.468 
St.-}(}1. 4~ 
St)01.~70 

SO~~l. 471 
S~:01. ~72 

S~:.;}1.473 

$'O';}t . 474-
S0;;)1."1-75 
S!?:01.476 
S~'01. -1.77 
S':~)l . 
S~Y.;l . 40/9 

S(~)l _480 
5003.1071 
Se0t.422 
$~)~)1. 483 
Se:a1.484 
$001.485 
S~}j)l.48G 

S001.487 
S\~t-)l."1-S8 

$'-)01. 4~3 
S001.490 
5001.491 
$001.492 
::;Ot.)l . 49'3 
$O~~1.494 
S(~)01. '~95 

S0~)1. 496 
SO~)1.497 

::';(7.)1 . S00 



MEMORY SEGMENT TABLE - MST 

The MST in STP memory contains a one-word entry for each segment of memory 
that has been allocated by the Job Scheduler plus additional entries that 
describe free segments. MST entries are stored in ascending order according 
to the beginning address of the segment (MSADDR). Any free space between 
two allocated segments ;s consolidated into a single entry. The last entry 
in the table is always followed by a zero word. To provide for the case 
where every allocated segment is surrounded by a free segment, the MST must 
have twice as many words in it as the maximum number of allocated segments, 
plus two more. 

o 16 40 63 

TYPE SIZE ADDR ] 
Memory Segment Table (MST) entry 

Field Word Bits 

MSTYPE a 0-15 

MSSIZE a 16-39 

MSADDR o 40-63 

MEMORY SEGMENT ALLOCATION TABLE 
0040753 0000010014500000116000 

Description 

Contains a if the segment is free; 
otherwise, it contains the JXT ordinal 
of the job to which the segment is 
allocated. 

Number of words in the segment. This 
is always a multiple of lOOOa. 

STP-relative address of the first word 
in the segment. This is always a 
multiple of 1000a-

004~754 0000020014500000263000 0000000121000000430000 0000000000000000000000 0000000000000000000000 
LOCATIONS 00040760 THROUGH 0(~41053 CONTAIN 0000000'~OO00e000000000 

0041054 000000.0000000000000000 

8.15 



SLIer I TLE ' JOS SOiEDULER (~(10\lOiF-N) I 

*~~~K*,~~~**:l:t,"'4~:t~.t.~xt'K*~t:.tt.x*-'Y.~l:;t:t::t.t_l:t;r.:r.tt~,:~;K:~.~~~~:K~ 
:*:t. 
~ --------
* * * 'r. PURPOSe: 

SU81~UTINE MO'oJEMEM 

1: fO MOVE A BLOCK OF lA.IORDS ! N M8·10:~Y. 
;t: 
.t:. E~TRY: 

.~ A3 = ADO·~ESS OF THE DEST I NAT ION ARE:A. 

.:1' AS = ADD:~E:SS OF THE FIRSf '.o.!ORD T·:) BE MO\'l':'1). 
* A6 = ~V.I.BER OF WORDS H-I THE DEST tr-b=\'r I ON ;~REA. 
.:K A7 = NLI~·1BER OF WORDS TO BE MOVED. 
;IC 
~ EXIT: 
:* 11-£ NUMBER OF WORDS GIVE,." BY MIN tAG. A7} is ~"fOVEO FROM (AS} 
~IC iO (A3). A2 AND 52 PRE SET !..JP F':JR r.~ SI")BSEGlUENT ' ERASEriEl'1' * ':AL.L (WH I Crl ,..., I LL HAVE NO EFFECT IF 52 < = 0) .. 
~t: 

~ REGISTERS: * ('v'0). (El0-Bl1) I (A0-A2) I (SO-$3) A;:;:E DESTROYED. 
:t: (T10. Tl i) ARE DESTROYED j:JH I U·~ THS:: POST (ALL I S PRESENT. 

METHOD: 

:.(. 

* :IC 
·U 

IF A3=AS, NO MO'../ I NG IS D'JNE ~ BUT (~2 AND 52 ARE S==:T FOR 
::RASEM8r1 Ar~YWA"t. IF" A3< CotS J MOV r "iG CO~1Mi:::~CES l.JJ r TH THE 
LOWER ADDRESSES. IF A:3>:A15.· iT BEGlt-tS f~T TI-lE HIG-iER OI'.'F.S. 
S4 ELEJvlE,-(TS ARE MOVED AT A TIME. UHLESS THI::: .5TUR;: L,JOULD 
O'v'ERtLoJ1.,J THE DESTINATtOt-! AREA --- Ii'l ~.,~1TOi CASE A FIt--tAL 
~~ASS 1 S :vtADE WITH A REDUCED \/L. 

tt~r.xr.:r.'r_tttt.t=r.:r. i:t:.:r.:t:::1Cr.:t..ttt:t:tt:t::~*r.~tXr.:~;K :r:tti:f~;f:.t.:K t:t:t::f:t. .. ~:r.:t::fC..,~*ttr. 

ttiO'-.lEMEM = 
B10 
Bl1 
A~~ 

A1 
53 
,JFi? 
53 

MVMl = 
$"'2 
A2 

A0 
...... 1 
. .:.- ... 
Ai 
SO 
,-!~Z 

JSM 

Tl~ 

Til 
Sl 
51 
'52 .-., 
..:>.;:. 

~3:" 
,~ .. 
;0 ... 

S7 
~:.~~ 

:~)/ .-. ..., 
.::../ 

S1 
POST 
.:-.-a 
"':··t:" 

$:;"-

:~ 

A3 
A:5 
A8-A7 
A6-A7 
A7 
rrf,JMl 
A'5 
~ 

Al 
r-~3~7 

A3~S 
/(-' 
',.:;) 

ZS0 
;1:SU,~.S3 

M\it .. S 
11'r.;t .. t3 

$2 
$7 

AS 
Sl<D"24 
A3 
S2<'D'24-
~,...' 

Sl ~ ::? 
pr;3 
S.2~737 
$»i\/' R 
·~?<D}48 

'37 ~ :Sl 
3'~JS1. $2 
71') 
Ttt 

TOTAL MO\iE LENGTH (H~ $3) = ~.1I N. (AS, A7) . 

SET UP 52 AND A2 FOR A SUBSE(~UENT CALL TO 
E..RASEMEM (I.J.! I LL D~ A NO-Oo IF 52<=0) 

t.:O~(lPJ:IPE TH~ ThiO G I \/EN ADDR::S5ES. 

DO ~~()TH I NG ! F ~3=HS. 
DCI NOTHING 1(:" S3(U. 

BIJ! LD ARGU;~ENTS FO.~ A POST CALL. 

FROM-ADDPESS 

TO-ADDRESS 

FROM-;LENGT'- r 

ID:::t'ITiFIER 

POST THE M·')VE ARGU:"f8~TS 
:~ND REST·:::RE ;;::EG I ';TERS . 8.16 

$.20481 
S.2048"2 
S.2e4-'3:J 
S.20484-
$.-" ·l.85 
S. .,..3$3 
5.20487 
S.204SB 

5002.1969 
S.20490 
S.20431 
S.20492 
$.20493 
$.20494 
$.20435 
S.2€'.t496 
$.20497 
$.20498 
3.20499 
S 20500 
S.20501 
S.20G02 

S002.1370 
S(~2.1971 

$.20504 
$,20505 
:S. ·~05(~6 
S .:2:0507 
.3. ;:!05(~8 
'~:,20509 

3.20510 
$.20511 
S.:?Y6t2 
S. '13 
$,;:"'(.614 
$.20515 

S~02.1972 
S0-:£.1973 

~;.20S16 

S.2051.7 
$.20518 
$ .~OSl':) 
$.::0520 
~.2~)521 

$.20522 
$.20523 
$.20524 
~;.~052S 

S.E:.0S26 
·;.2("£2....., 
;.20528 

500-2.1974 
$00-2. t97S 
S£';:0-~ . 197b 
5002.1977 
S'j~\2 1978 
S~'12 , ·1:379 
S0~(~ . i9~30 
S(''!)2.1981 
SC~)2.1982 

~_~·)Z 0 1~"82 

S":~~~2 . "'~4 
S0'~2. .~:s 

S(:::~e . lS~~ 

S~~t.)2 . lS€3 
~· .. )2,1989 
$002.1990 
S~:~·)~~ , 1 S':s 1 
S002.1992 



JSL 
.)~IP 

:: 

\,1-

S1 

:: 

A0 
S3 
AS 
'v") 
A0 
50 
A3 
• A~'), 1 
.JSP 

= 
S0 
Ai 
JS"~ 

J 

M\/M4 
M'v'M6 

+ ." 
A1 
At 

* Ar-.::;) 

53-$1 
ASi'Al 
.A0.t 
A3 
S3-S1 
A3+A1 
V0 
MVtrO 

~ 

53 
S3 
M'v'M2 

MVM9 

00 (NL Y TH~ FINAL ~A5S IF 53<64. 
W:".:~ F-POM THE TOP DOWN r F ~3>A5. 

SE:- I,lL TO ~4 (OR, ':)N F I ~.fAl PASS # TO RES I D'_~S) . 

SET r:tDDR£SS FOR VECTOR LOAD. 
$3 = I.J;::RDS ST I LL T;~ BE MOV£D A'r LOOP' 5 END. 
AD\"/~·+(;E \jE':TOR-LOf~D PO I t--ITER . 
LO~;;D 

SET ;;DDRESS FOR \lESTOR ST07E. 
50 !.JILL BE NEGA1'r\l~ WHEN $.3<64 (OR. ON FIN~ 

~A.SS • WHEN 83=0) . 
ST:)FE. 
RE'_':):',p WH I:"E S3 >= 64. 

o <= 53 < 64.: WE ARE DONE IF S3=0. 

I F ~;-3) 0 : GO BACK T':' M~r<E A F! i~AL PASS. 

as::: RETURN. 

HERE IF MOVING FROM THE TOP n:)i;.~""~ INSTEAD OF FqOM THE BOTTOM UP. 

= 
A1 
AS 
A3 
A1 

= 
'IlL 
51 

-
~) 

S3 
AS 
\/0 
A0 
$") 
A:3 
.A0.1. 
JSP 

$0 
Al 
.JSN 

_. 
~.3 

AS 
I .... 

* S3 
AS+A1 
A3+A1 
ZS0 

* A1 
A1 

~ 

AS-A 1 
S3-$1 
~lS~l 

• A0.1 
A3-A1. 
S3-S1 
A3-Al 
V(J 

trlVM2 

53 
53 
MVM7 

~ ." 
B10 
B1l. 
B'3 

ST~?: AS A"~D A'3 AT 11-!EIR HIGHES1· VALUES. 

SET' ./~ TO :54 ('JR. ':;N FINAL PASS. TO RESI~l'£) . 

SET ADDRESS FOR VE':70R LO~O. 
$3 = r..JC-RDS ST I LL TO BE tT~J\J::':D AT LOOP ~ S END. 
BAC:< l.P VECTOR--LOAD POINTE·~. 
LC~D . 
SE r <~DDRESS FOR \.lECTOP STO:~E. 
S0 1,\ ILL BE "'IEGATIVi~ tdHEN $.3(64 (OR. ON FI/'-;'AL 

PI'::';::. WH8't ~=0) . 
ST:F:=' . 
REU:":,p tlJ'H r :_E $2 >= 64.. 

1,;' -( =3:3 < ~34: l.dE eiRE DOl'lE IF 53==0. 

I r- 33;> 0. GO BACK TO tvJAKE A FINAL PAS~. 
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SOO2 19'J3 
$.20531 
S.2e632 
$.201333 
S .. 2€534 
S.·~·35 

S.20536 
$.20537 
S.20:;38 
S .2~:;39 
$. '2~)S40 

$.2(JS~i 

S.20'.:42 
$ ~43 
S. 2~)5'~4 

/S.20545 
$.20546 
S.20S-+7 
$.20548 
S.205<::.9 
$.20550 
5.20551 
$.20552 
S.20SS3 

S002.1:::'94 
$.201:>56 
S.2"S57 
S.20558 
S.20SS9 
S.205:30 
5 .. 20561 
S.20562 
S.20S~ 

$.20584 
5.20565 
S.20S66 
S.20567 
$.2:0588 
S.20S~3S 

S.20570 
S.·2t~71 
S. ~0572 
$.20573 
S.205.74-
S.~0S7S 

S.~'S7G 

$.201577 
$.20573 
s. 2~~S:·?3 
s. ;:~)S~30 
$.20531 
S. '205::;-2 
S.2(~~33 

S.OO2.19S5 
S002.1996 
$002. :"997 

$.2C)584 





JOB SCHEDULER JOB FLOW 

4t JOB DATASET ENTERS THE SYSTEM 

4t STATION CALL PROCESSOR (SCP) HAS THE JOB SAVED ON DISK 

4t SCP HAS AN ENTRY MADE IN THE SYSTEM DATASET TABLE (SDT)" AND 
DATASET CATALOG (DSC) 

~ JOB IS PLACED IN JOB EXECUTION TABLE (JXT) ACCORDING TO CLASS/ 
PRIORITY AND TIME OF SUBMISSION 

4t ONCE ON THE JXT THE JOB CONTENDS FOR MEMORY 

4t JOB MEMORY IS ERASED WHEN JOB INITIATED CI@ERASE) 

e· JOB IN MEMORY CONTENDS FOR CPU TIME 

4t JOB IN MEMORY MAY BE ROLLED OUT 

tt WHEN A JOB COMPLETES" ITS OUTPUT DATASETS ARE PLACED IN THE 
OUTPUT QUEUE IN SDT AND MADE PERMANENT 

~ WHEN FRONT-END ACKNOWLEDGES RECEIPT OF A DATASET THE DATASET 
CATALOG ENTRY IS REMOVED 
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Calling Sequence 

JSH can be invoked from any other task by calling either TSKREQ or PUTREQ with 
the following instruction sequence: 

Location 

[ 
[ 

Result 

Al 
A2 
SI 
S2 
51 
S2 
S2 
Sl 
S2 
S2 
SI 
R 

Input register format: 

INPUT+O 
INPUT+1 

AUX 

Operand 

calling task's ID 
JSHID,O 
function code (already shifted) 
job's offset in JXT 
Sl !S2 
address if any 
S2<O'16 
SI!52 
auxiliary information if any 
S2<O'40 
SI!S2 
TSKREQ or PUTREQ 

24 48 S3 

J 
] 

I AOOR FC I JXO 

unused 

63 

AUX Auxiliary information; unused by JSH. (Any value the caller places 
in INPUT+O is returned verbatim in QUTPUT+1.) 

AOOR Word address relative to the beginning of STP of an additional word 
or list of words if needed to fully specify the call. 

Fe Function code; use equated labels of the form J$XXXX, selected from 
table 

JXO JXT offset for the job in question. 

Output register format: 

00 24 48 
53 

63 

OUTPUT+Q I STATUS 
OUTPUT + 1 r-----A-UX-----r-----A-O-OR------+-F-C--1'--J-XO---

~--------------~--------------------~----~---------
STATUS Status of requested function. 

Q Requested function completely accomplished. 
iO Error or system is unable to fulfill request completely. 
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Function Input 
Code Parameters 

-no input required-

J$ABORT JXO,CODE 

J$DELETE JID 

J$RERUN JXO 

J$ALLOC JXO,ADDR 

J$IOSUSP I JID 

J$IOOONE JXO 

J$DELAY JXO,ADDR 

J$DEIAYK JXO,ADIR 

J$N~IT JID,ADDR 

J$SUSP JID 

J$SUSPK JID 

J$RENK JID 

J$RESm1E JXO 

J$STOP JXO 

J$STPALL JXO 

J$STARr JXO 

J$STRALL JXO 

J$CLEAR JXO 

J$INDEX JID 

J$SH'IDm JXO 

J$RC\iR JXO 

PARTIAL JOB SCHEDULER FUNcrroNs 

FUN:TIONS: 
JSREQTAB 

Function 

Fill up JXl' with jobs fran sm. 

A1:x:>rt a job. 

Release all space allocated to a joo. 

Same as J$DELETE rut reinitiate a job. 

Allocate or release rnenory for a job. 

SUsfend a job until an I/O request is done. 

Resurre an I/O sus:f:eIldErl job. 

SUs~nd a job for a given time. 

Sane as J$DEIAY but keep the job in menory. 

SUsp;nd a job until a given event cccurs. 

SUs~rrl a job rrorentarily; systan initiated. 

Same as J$SUSP but keep the job in rrano:r.y. 

Lift the "keep in rrero:r.y" restriction. 

End rromentary sust;ension. 

Susp;md a job indefinitely; o~rator action. 

Susr:end all jobs indefinitely; operator action. 

End an indefinite susI;ension for a job; o};erator 
action. 

End an indefinite susfen5ion for all jobs; operator 
action. 

Force the end of a job's suspension. 

Mark the job irrecoverable. 

Idle down job activity in preparation for a 
system interruption. 

Lift the sus:r;;ension fran jobs susp:!nded by a 
J$S:H'l'O'm or system interruption. 
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JOB STATUS AND STATE CHANGES 

The status field 
The 23-bit status field (JXSTAT) in each job's JXT entry is described in 
table 3.8-2. The bits labeled Q, R, X, I, U, L, S, 0, and M are mutually 
exclusive. Generally, whichever one of them is set determines the job's 
state. The other bits modify the job's state. 

If all of bits 3 through 22 are zero, the job is said to be waiting to be 

connected to the CPU (state W). 
Table 3.8-2. Status bit assignments 

BiT position Bit Corresponding 
~~i~n __ JX_S_T_A_T ____ n_a_m_e _____ r~'o_b __ st_a_t_e __ -----I-n-t_e_r_pr_e_t_a_t_i_o_n_(_w_h_e_n_b __ it __ i_s __ se_t_) __ --1~Va6L~ 

OKS Keep th i s job in memory; don't ro 11 it out. Nt/' pU~H 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3 

14 

15 

16 

1 7 
18 

19 

20 

21 

22 

A 

H 

o 
S 

T 

E 

M 

Q 

R 

X 

I 

C 

D 

U 

L 

P 

Y 

Z 

B 

V 

F 

N 

any 

o 

o 
S 

S 

S 

M 

Q 

R 

X 

I 

any 

any 

U 

L 

Abort pending; reason given in JXEPC. 

Holding operator or shutdown suspension 
unti 1 RN is set. 

Suspended (indefinitely) by operator. 

Suspended (momentarily) by system. 

Suspended until a given time elapses. 

Suspended until a given event occurs. 

Memory allocation is pending. 

Queued up; waiting to be initiated. 

Rolled out. The M bit may also be set. 

Executing. 

Dormant pending recall on I/O completion. 

Rerun request in process. 

Delete request in progress. 

Unloading from memory to roll file. 

Loading into a new memory area. 

U or L Unload or load initiation is pending. 

M~ Q or R Waiting for memory 1 iberation. 

M~ Q or R Waiting for memory compaction. 

S Suspended (indefinitely) by recovery. 

I Waiting on INDEX write completion. 

I Waiting on rol1file write completion. 

M~ Q or D r~ot in memory. 
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Q~X 

X---.I 

x--.w 

CPU SWAPPING 

A JOB IS QUEUED IN THE JOB EXECUTION TABLE 
(JXT) WAITING MEMORY. THE JOB IS BROUGHT 
INTO MEMORY AND BEGINS EXECUTION 

THE JOB IS SUSPENDED PENDING COMPLETION 
OF liD. THE CPU IS AVAILABLE FOR USE BY 
ANOTHER JOB. 

THE I/O COMPLETES. THE JOB MAY WAIT FOR 
MORE CPU TI~1E. 

JSH RECONNECTS THE WAITING JOB BECAUSE OF 
ITS HIGH PRIORITY 

THE JOB'S TIME SLICE EXPIRES. THE CPU IS 
AVAILABLE FOR USE BY ANOTHER JOB. 

Must wait 
for 1/0 

Disconnection 
(time slice 

expired) 

Reconnection 
(ne~ time slice) 

8 27 

I/O is 
complete 





MEMORY SWAPPING 

W~U I/O IS INITIATED FOR ROLL-OUT OF THE 
WAITING JOB. 

U~R THE JOB IS ROLLED-OUT. THE JOB'S MEMORY 
IS AVAILABLE. 

R~L I/O IS INITIATED FOR ROLL-IN OF THE JOB. 
MEMORY HAS BEEN ALLOCATED. 

L ~w THE JOB IS ROLLED- IN. THE JOB MAY WAIT 
FOR CPU TIME. 

Roll-in 
~ is done .('?) 
~.----- ~ 

I I 
IRoll-out· IPreempts 
Iforced by Imemory from 
,another job lanother job 

I I 

9 -----,0 ~ Roll-out "\.!!.) 
is done 
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JOB SUSPENSION 

X~M THE EXECUTING JOB MAKES A REQUEST FOR MORE 
MEMORY. IF REQUEST CANNOT BE SATISFIED THE 
JOB MAY BE ROLLED-OUT. 

r~--.w THE ALLOCATION REQUEST \~AS SATISFIED. 
THE JOB WAS NOT ROLLED OUT SO NOW MAY WAIT 
FOR CPU TIME 

M --'U I/O IS INITIATED FOR ROLL-OUT OF THE JOB 
REQUESTING MORE MEMORY 

x ~o X~S THE EXECUTING JOB REQUESTS SUSPENSION. JOB 
IS DISCONNECTED FROM CPU AND LIABLE TO BE 
ROLLED OUT 

o~ou S -.SU I/O IS INITIATED FOR ROLL-OUT OF THE 
SUSPENDED JOB. 

OU~ OR SU~SR THE SUSPENDED JOB IS ROLLED-OUT. THE JOB'S 
MEMORY IS AVAILABLE. 

OR -- R SR'" R THE SUSPENDED JOB IS REACTIVATED. 

a .. w s--.w THE SUSPENDED JOB IN MEMORY IS REACTIVATED. 
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Operator 
SUSPEND command 

Allocate 
request 

Operator 
RESUME 

satisfied 
soon enough 

8.31 

Roll-out 
is done 

Operator 
RESUME 
command 





OPERATOR 
SUSPEND 

ALLOCATE 
REQUEST 

MEMORY IS 
IN DE~1AND 

MUST WAIT 
FOR I/O 

DI (SCONNECT I ON 
TIME SLICE 
EXPIRED) 

RECONNECT ION 
(NEW TIME SLICE) 

REQUEST 
SATISFIED 

REQUEST 
CANNOT BE SATISFIED 
SOON ENOUGH 

8.33 

I/O IS 
COMPL:TE 

ROLL-IN 
I S DONE - --

'ROLL-OUT 
IFORCED SY 
ANOTHER JOB 

I 

---
ROLL-OUT 
IS DONE 

ROLL-OUT 
IS DONE 

~ 
I PREEMPT 
I MEMORY 

FROM 
ANOTHER 

I JOB 





USER EXCHANGE PROCESSOR (EXP) 





USER EXCHANGE PROCESSOR (EXP) 

tt PROCESSES ALL USER NORMAL ACTION REQUESTS, 
4t PROCESSES ALL USER ERROR EXITS. 
4t PROCESSES JSH REQUESTS TO INITIATE OR ABORT A USER JOB. 
4t ALL REQUESTS MADE THROUGH THE EXCHANGE PROCESSOR REQUEST 

WORD (JTEP) IN A USER JTA. JTEP IS WORD 6781 

0 2 4 6 16 40 63 

IXI~jf1~ F I p 
1 

A ! 
I 

Field Bits Description 

JTEPX 0-1 User exit 
2 Normal exit 
1 Error exit or execution error 
0 Not user exit 

JTEPC 2 Continuation flag 
JTEPJ 3 Job Scheduler request flag 
JTEPM 4 JTA expansion request flag 
JTEPF 7-15 Exchange package flags 
JTEPP 16-39 P register for errors 
JTEPA 40-63 EXP Continuation address 





USER NORMAL EXIT 

USER ISSUES A SYSTEM ACTION REQUEST WHICH SETS S REGISTERS 
AND ISSUES AN EX INSTRUCTION 

SO-DESIRED CALL TABLE OFFSET (FUNCTION CODE) 
Sl-CONVENTION -- AN ADDRESS OF A USER TABLE 

(OPTIONAL) 
S2-FURTHER OPTIONAL ARGUMENT 

WHEN THE REQUEST IS COMPLETE THE USER'S SO-REGISTER IS SET 

SO-ZERO IF ~EQUEST COMPLETED NORMALLY 
SO-ERROR CODE OR JOB ABORTS 

EXP EXAMINES THE USERS JXT ENTRIES. A JXT ENTRY POINTS 
TO THE USERS JTA 

THE USERS JTA CONTAINS A COpy OF THE EXCHANGE PACKAGE 

EXP EXAMINES JTEP (WORD 678) AND THE USERS SO REGISTER 
TO DETERMINE REQUEST 
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* NORMAL EXOiANGE CALLS AND PROCESS I I-G ADDRESSES S.ll82 

* $.1133 
CALL = w.* S .1184 

CON 0~24+ADV 00 ADVANCE PRor~ $.1185 
CON 0*X24+ABT 01 ABORT JOB S .1186 
CON 1*X24+DAT 02 GET DATE - MM/DD/VY $ .1187 
CON 1*X24+TIM 03 GET TlttE - H-f:MM:SS $.1188 
CON D'8*X24+MSG 04 PUT MESSAGE I NTO USERS DAYF I LE 5.1189 
CON 2*X24+RCL 05 SUSPEND I F I/O ACT 1 VE S.1190 
CON 0~24+TRM 06 TERM I NATE JOB S .1191 
CON 1~4+SSW 07 SET SENSE SWITO£S S.1192 
CON 2~~4+0PN 10 OPEN DATASET S.1193 
CON 1*X24+MEt~ 11 MEMORY REQUEST 5.1194 
CON 1;t:X24+LBN 12 GET LAST BLOCK NUMBER S .1195 
CON 2~24+CLS 13 CLOSE DATASET S .1196 
CON D'8~X24+DNT 14 CREATE/SENSE DNT S.1197 
CON 1:~X24+MDE 15 SET MODE S .1198 
CON D'S;f(X24+GNS 16 GET NEXT CONTROL CARD 5.1199 
CON 0*X24+EXU 17 EXCCVrE AN OBJECT CODE FILE S .1200 
CON D'S*X24+RLS 20 RELEASE DATASET S.1201 
CON 0*X24+PDM 21 PERMANENT DATASET MANAGER REQUEST S .1202 
CON D'16~4+ROC 22 READ 0 I SK CIRCULAR S .1203 
CON D' 16:1~X24+WOC 23 WRITE DISK CIRCULAR $.1204 
CON 2~X24+GRN 24 GET SYSTEt,t REV I S I ON LEVELS S .1205 
CON D'16*X24+DPS 25 DISPOSE DATASET S.1206 
CON 1;t:X24+JDA 26 GET JULIAN DATE - YYDDD S.1207 
CON Lt(X24+JTI 27 ACCUf'rtULATE JOB CPU TIME S.1208 
COH D ' 8~~><24+ACT 30 GET ACCOUNTING INFORtrlATION FROM JTA S .1209 
COt·, O;KX?4+SFS 31 SET P AND SUSPEND USER S .1210 
CON 1:t:><24'i-CShJ 32 CLEAR SENSE SW I TCH S .1211 
CON L~X24+TSW 33 TEST SENSE SWITCH 5.1212 
VWD D?40/LE@DSP,o.'24/BIO 034 BLIFFERED I/O REQUEST S .1213 
CON 1*X24+DLY 35 DELAY JOB X NU~1BER OF MILL I SECONDS S .1214 
CO!'l 0*X24+AGR 36. ACQUIRE DATASET FROM FRONT END C080S.239 
COI~ e*X24+NRN 37 DISABLE NO-RERUN CHECK E1327.317 
CON 0*X24+RRN 40 OVERRIDE NOT-RERUNNABLE FLAG E1327.318 

40 CALMAX = W.*-CALL-l CALL LIMIT S .1215 
41 CALtt1AXl = CAUt1AX+1 D1032.52 

S .1216 

l '. .' ... , '..1 ,,;'. H". ;'t~'.:·'I)()~)t '(11)11 I \ )(:t::, ' .'/ 1 ;:~ I)('lh :'\~lI,;,OO\~W'O() , \'\ :'I.'(),' ,,, l;: ~·i\)~)n(.lo('I\:",i',:)\ ·'".'\\-'"(Il(::;-: >' ·X):' l;·)OOOOf';'()OO('(1000()I.":;,::,1.:::\-.&:: 
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( .;. !' :" ,,' i . f O':;1\~:":)\;·II·:1(::"0.~~t::)(:i(~000\-~323C-)G/· ~)O(')00C'000G00100~327437 000(~)000'.~O(~(::t~·)0(~0(:)~32G64.1 \~~00()n()0('000ecJ')0(~33011 5 
~?,C' ! I ~,~"~'O (·)O(:('l()OOOOOOt;.)?(IOr . .):'~301 20 t;.)(')Ov.")0(.-,)~")(.-)~")(.)000("::(~")324~)22 00~)t~O'?t()0'=,t;.)~)0?"")()~)]22S40 OO(?,O(~00(·~OO()OO 10~):324~Q3i.3 
C'.} :.' .. ';:\~ l)O(·:':;'I,.:'l'::::OO('O(~)OO t 09.?:::::·4;,:::·--:a) ()OOO(·)0(·;":~)(~(~'O(.)l \::-r(~)(~r31J t (:)8 ()O(l':·)OOOO':;)O()O(")O(f32:·"~'::,::::4 nOOO(H)()t()flC:X)(lO 1 ra0321 ~~lSO 
~)04S2:'::0 ~)00000000000010032/ / c:.5 00000000001302000317724 0000000~),00000.100321730 00000000000(10000316730 
O~~~, ;·~:'':~·34 OOOO()OO(.)(.)OO(.)(.:~O("~::::2S734 0000(~jC2)e0'":>~~t)'~0(.)CJ3Z.·'544 

9.5 



:5> 
Jl 
.. ~ 

Dtv1E~1 FWA=01. 36000 LWA=0144777 LE:::0000 DUvP I D = S,(SDlJl"-P FDUMP 1.06 06/2C''''/79 16: 68 : 57 
DATE = 06/21/79 TltwE = 21: 13:41' 

0136000 0411252465440000000C~0 0000000000063551645625 0000000000023663324313 0000000000000073314630'BUSV 
0136004 0000000000000000000055 0000000000000000000007 0000000000000000000000 0000000000000~~000000' 

LOCATIONS 001'36010 Tl-I~OUGI-I 00136017 CONTAIN 0000000000000000000000 
0136020 0000000000104100000212 0000000014500000000000 0000000030301600000000 0000001500000000000000 
0136024 0000000000000000000000 0000000000000000000000 00000000~~0000000000 000000000000000(1000213 
0136030 0000000000000000000000 0000000000000000000000 0000000000000000000000 0{~000~100000000000000 
0136034 0000000000000000000000 00000(1000000000012100000 000000000000000000001210 ~~e00000000000000001 
0136040 1777777777777777777777 0000000000000000000000 0000000000000000000000 0000000000000000000000 

LOCATIONS 00136044 THROUGH 0013612157 CONTAIN 00000001210000000000001210 
0136060 000000~1000000000000000 000~)OO000000000012100000 000000000000(1000000000 ~)000000000063551645G25 
0136064 0000000000000000000000 0425322255254201321403 0000000000000000324715 0000000000000000000000 
0136070 0000000(1000(1(1000000000 000000000000000000012100 000000000000000000000121 04211217210434000003612126 

EZJ 

0136074 0475202125110125047522 0400615063140064344400 0400505667546174000000 0000040000000000000000 OPERATOR@1 3 
01361 00 0(l000000E~0000000001020 000000(1000000000000213 00000000000000l?J0000000 000e)000000000000000000 

LOCATIONS 00136104 THROUGH 00137317 CONTAIN 00000\.1000000000l)OO0000 
0137320 022103246000~J0000000t11 0000020El(\00000000020t'.')00000000000000100002000 0000000000000000002010 iCS 
r." '-'7324 ()000()~)00000,,>00(X)003000 ·100000E)OO0000000002011 0000000000000000000000 0000400000000000000000 

?330 1000(;)0000000000000200? 000000000~)000000000000 00000000336514001,17660 0000000000000000000000 
~ pJ34 00l~)000(KK~e)000000352545 000000001224060(:1036026 0020000(j00700500007017 1000000000000000000000 
0'\ 73'10 oc·~:~ 11.1 ~:::'=:t:434 000000000 1 00E)001 000000Cx)00003000 0(~)00\)000000(10l)0003152 00'-10000000000000003000 t-LOG 
01 ::P344 ()000000(x\~)00(l000\j04000 10'10000000000000003151 0000000000()O€)000000000 0000000000000000000000 
01373f..() 104 00000000f)~)0l)000314 () 00000~)0000000000000000 0000000035G3G600000,/"12 ~100000000000000e)00000 
01 :-i.l:JS4 0000(:)0000000000000(1000 0000000{2'1'2242400036026 0000000()()(~0000\10000000 E)OOO000000000000000000 
0137360 0461 0424 .. 100000000000\:)0 O'I0000000000000l100020(~ 0000000000l:'10110000020e 0000000000001000010450 LDR 
0:1373G4 0000000(~)(j000()00011200 1 ()(j000() 100001 000010450 0000000000000000000000 0000000000000000000.0C)0 
01 ' .. :G'J:-?t,l 00000E)0100001 (lE)001 04 4? 000000()~)00000000000000 000~)000033G30700125200 0000000000e.\000000~lOOOO 
01 :j~:)3?4 l)0000e)000()000000:352615 0()00(,)0001'1742000036026 006200(1(;'101515001001(7414 0221202044700000000000 
013~}4 00 0000t;'E)000000E'0000000(:>0 0000000000000000000000 000000000(*>00000000000 0000000000000000000000 

LOCf-iTJONS 0013740·1 THPOLh::-Jt 00137417 CONTI~IN 00000000000001000000000 
0137420 0461{142440000000000000 00000024641401000211 cl0 0000040000000500132200 1000200000000000000000 LDR 
0i ::.i/·l 24 00000000:]~:;21 ~i'100001360 0000000000(\00000000000 000E'0001000000011 e.OO04 0000000000000000000011 
01'3?430 00000e)~)0011 (l000(1.116100 0000000000000000000000 0000000000000000000000 00000000000000000000l"0 
0137434 00001i)~\00()OOl)Ot)00000000 0000000000000000000~100 00000000000000001000000 01000000000000000000000 
0137440 00000000(h)000000343413 0000EX300000000001i16000 0000000000000000036026 0000000000000000333175 
013744'~ 00000000000000000045;~0 00l1\?l000000000000122000 0000000<~000000C2)€1004000 0000000000000077777777 
0137450 0000000000(10())000(~0000 00000000'300000000000010 0007070260011751604001 0000000000000000000001 
0137454 00000 1000000000~)000000 0:377777777777777700000 0000000000()000000e.t0000 0e)00000000000000333175 
01'3>'460 00000('J0000000000000()(30 0000000000000000000000 000(100(~000000000000000 0000000000000000000000 

LOCATIONS 00137464 THROUGH 00137657 CONTAIN 00000000000EJ0000e:l0(:)e:100 
013;'CG0 0'-161 04 ~?11-127000000~'0()~10 000<-)000(3000000(1000c.'()0(3 00000l*,000000000000000 000<~000000000000000000 LDR .. 

LOC.;TIOHS 0013?G6·1 THf~OUCJ'i 00137673 CONTAIN 000000000000000000(;\000 

, 

0137G74 0000000001451600136000 0000030012200000H~1600 0000060000000000121564 0000000000000000000000 N 

, 

sc 
e 
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:n 
Jl 

:; 

D~1EN Fl.JA==0136000 U,JA==0144777 LE=0000 DUf·.p 10 = SYSDut·IP FDlJIl1P 1. 06 
DATE = 06/21/79 

06/25/79 16:58:57 PAGE 125 
TIttE = 21: 13: 41: 

LOCI~TIONS 00137700 THROUGH 00137737 CONTAIN 000l~000000000000'~00000 
013/'.:-:'40 U00()\)O(~()OO~~{)0000340546 000000000(~)000000000000 00000000(~0000000000000 00013000000000000004002 
0137744 ~)00012)OOO()0000000122520 00000000000000002426E;l~ 00000000000000001300000 ·000(1000000000000000000 
E) 137?50 0000'~0(300000000Ot)00000 0000000000000000000000 0000000(:.'0000000000E)000 000,30000000000000000(2.\0 
(2)137754 00000cJ00(1()000000130572 0000000000000000000000 0000000000000000000000 00000000000000000.00000 

LOCATIONS 00137760 THROUGH 00137777 CONT;~n-~ 0000000000000000000000 
0140000 ~)0000()0000,?,l00000000002 0451172042411223436502 0525232622612412200000 102000000000@00000.0001 
014 0004 041506~~50270(K1000")()000 10400000000()OO00000001 046104244270(.-)000000000 1 (~400()0000(1000(:)0()0(':)001 eFT. 
() 1400 10 (;).1 ~-:53(:(~2252~)5f;00000000 J 03000000t)(3000(~00\~0001 04253022252G56(j000lZ)00() 1 03000000000()000000()~~)'3 EX IT. 
01.:10014 t G000000000000()000000 1 015444222200751 0030000 101000000~'000000000(l'")2 ~)2006014 030.14010044440 
0.1 (100::0 lY3G~1·h.1142:000,)(Jj00000000 1050000000000000000(~02 0J. ~.(I (14;:: 1 647[i2423G20060 0300G1000000000()000000 := 1 
O.l40u24 1 060~)(3000(~)000000000001 0154442124710400000000 10300,)00l30000000,Zl00000 160000000000000000(2)000 
i(., 1. (~ .. )(t3() 1 ~")OOO()00000(=)()000(100()O~) Ol10000(1000(10(1000(1(?J0()OO 000000000000l1l2)0000()0()~" 000000000(uj000000r(:100l}0 

LOO;TIOHS 00140034 THROUGH 00140777 CONTAIN 00(j0000000(:;\00l2)(1(3000000 

P E 

JOB(JN=BU5YIT) 
LDR. 
E)(I:T. 

$1 == 0 

f.END 

001 
tGOTO 0l"1 

) 

():l·11()00 t'lO(l0000000(j00000()00016 02(j04C.11002004010020040 031061164304.6016431062 0200401002(104010030056 21: 10:22 0. 
01('1004 0:':I(jOE.014030l)401002004(~ 0415232402004010020040 0200401002004010020040 e,U5222025445514220(2)40 0000 CSP CRAY-l 

~01() ~)~;1505~~44{1450123026461 0310401002004010020040 0415222222005510046505 0471042365210110044105 SERIAL-12 CRI - l,e·mOTA H6 
\.0 1014 O·1·'S()?i~2(~Si?1Z:3130;~0115 04451623427040100~?:0040 031r.?06G13G31(16113633471 1000000000000000(.!)00006 I GHTS ~ MINN. 06/21/79 
" I 02:0 0Z00,l\)1. 0~)~::00 .. \(310\320(:>·IO 0J 1 061164304 60164 ·31062 02004010E;\2004010030056 0]00G01403004010020040 . 21:: 10: 22 0 . 0000 

l024 04 tG:]24m~0C>1010020040 0200401.002~040J.0020040 1.00000000~)00000000016 0200"101002004010020040 CSP 
01'1 t l. HO l~l~:: L ()(-; 11 b L\ 30460 16.:1 ~H 062 0c~004~~)1 0020040 100300C;G 03006(H 4(1:3004 01 O()20040 041523240200401 00~?'004 0 211: 10: 22 0 . 0000 CSP 
0141034 0200-h31002004010'~2004(1 041522202544551422(~040 0475202125110125044516 0434402465452325042515 CRAY.-1 OPERATI~ S,(STE~1 
014HylO O':?l~)~)ol(;:'10l)~::~(X1·10100i~0040 041S17246200G1134300(;G 02004020i~~;l5232:l246502 0"l~1311004210125042440 COS 1.06 ASSEMBLY. DATE ~ 
01'~1 044 0300G61363106013633471' ·1000000000000000000006 0200401002004010020(M0 031061·1643046016431062 06/20/79 211:l1012a 
~)1410CO ()Z00-'010020c')·H~H(')030o/.;)G 03Q)0601'40300401 (-)020040 0415232402004010020040 ()200401002004010020040 «). 0000 CSP 
01(~j 054 1~)l3eI\3l1(,e0\)000000(}l~00\~)6 0200401002004010020(i}40 0310611643046016431.062 O,~0040100~~004010030056 211::10: 22 
()141 oc;~) 0300GO 140J0fl40 J 002\2)040 041523::::402004010020040 020040 J 00200401002EJ040 1000000000000000000007 0000 CSP 
01411.-XA OZ')()'Ol.0020040100c~0040 03106116430461016431')62 02004010020040100301056 030(l601'403004010020040 21':110: 22 0.0000 
01,11E.l7l'1 0415232~10;~(jO·l010020(}"IO 045117204241'1223436502 0525232622612412220040 10000000010000000000006 CSP JOB(JN=BUSY, T) 
01410)'4 020')·I01002004010('20().10 0]10611643046016431062 02004010020(401003012)56 0300601403104010020040 21:: '10: 22 0.0002· 
01411(10 C1415232402004010020&l0 0415062502704010020040 10000(~000000000000c)013 0200401002004010020040 CSP eFT. 
0141104 {:)31061·164304601.64310G~~ 0200401002004010030056 0300601403144010020040 0525232125104010020040 21:: 10: 22 0.0003 
(>141110 04:31241403(112)G410()26440 04150G2!?0201262-1251123 0445172342005510020040 03006613631'06013633471 FT004 - eFT VERSION -
E.\ 141 l t· ~ 02012320b4410521052514 0425221002004010020040 10000000000000t\£)0~~)0012 02004010(~2004010020040 SCHEDULER 

USER 

o 

01411 ~:O 03101.311643046016431062 0200401002004010030056 03()0601423244010020()40 0525232125104010020040 21: 10: 22 0.0015 
E.l141L~4 0431?4140JOOG1'10026440 0415172325011123042440 0521112:324244017220040 020(~401'402?06014l1:30462 FTOOl - COt·PILE Tft.1E == 

USER 
0.0012 

014:l j 30 ')20 123c~1241517234 4 2123 10000l~0000000(?I000"~000G 02('04010()2004010020040 031 0611643046016431062 SECOI~DS 
0141134 0200·~01002004010030056 0300601423244010020040 041523240200401002(2)040 04610424427040HK?2004~} 0.0015 
01411·\0 1000',O(~00000000~)00010 02004~H002004010020040 0310611643046016431062 0200401002004010030056 
0141144 0300G01443244010')20040 0525232125104010020(~40 04610414030116010026440 0411052164451.6100·12530 0025 
01411f::~0 042f50=1252521112.36470'I·O 10l')000000000tZl00000'~000 0000000000000000000,~00 00000000100000000000000 ECUT-ION 

LOCATIONS 00141154 THROUQ~ 00141777 CONTAIN 00(:)(~000000(j0000000(10\~~ 

USER 

21.':10:22 
CSP LDR. 
211:.10:22 o. 
LD010 - BEGIN EX 



D 

D~EM A..tA=013GOO0 LWA=01447?7 LE;:::00.00 our...p I D :; SYSDUfYP FDUt-1P 1.06 06/25/79 16:58:58 
DATE = 06/21/79 TItrE = 21: 13:41' 

0142000 001774000000e000007000 0000000000000000000000 0221042124112521600000 0000000000000000000000 
0142004 0000000000000000000000 0000000(,00000000000000 0000000000000000000000 0000000000000000000000 
0142010 0000000000000000'.100000 000000El00000000.0000000 0411252465440000000000 0441172524700000000001 
0142014 0300020040000000116000 0004160130000000145000 02:l246223143t10014500~ 0735670000000000036067 0 
0142020 000,,1000000057133222455 000000E100000~)000000E.s 0040000012200000004000 0000(2)(~00()0000000000000 %-
0142024 0000(:)000000(~000000000 0000001411317731664600 0461041403046010026440 0411052164451610042530 0 
0142030 0425~)32525211123647040 0000000(()000000t-~0000000 0000000000000000000000 0000000000000000000000 ECUT ION 
0142034 00000(2)000000000£.1000000 000000(.1000000000000000 0000000(j00000000000000 0000000000000000000000 
0142040 0000000000000000000000 000'~00000E1002763711340 000()00000000~')00000000 0(~2S:322Z~55167321422126 
01420'J-4 0425322255254201230216 0425322255253643523024 0425322255167434G26471 037767612]163236734000 E2J 0 E2J ".. 
0142050 0000000000000000000000 000E)OO00000000000000£,')0 0000000000000000007000 0511172304604021047124 
0142054 O?000024G4140000021.:J20 00000f)~)000000000000f:'OO 000000(j000000000000145 OO(:)()000;,:)0(l000000000000 SC t 

LOCATIO~~S 00.142060 THROUGH 00142073 CONTAIN 000~1000000000000 
0142074 0004 OOO~)00000("00000~)()O 00\:"'00000OC)000100000000 000000E)(:;400()0~)001'·1 !;E)00 0,1 z.::t ~)ill :=C~·30471.1 ]231 463 
014,~100 0000000001100000000006 0041050204301034204162 00416402073000(.)0000~'10 0000000000000000000000 E F 

LOCClTIONS 00142104 THROUGH 00142403 COl"TAJH 000000Of100000000000000 
0142404 10(2)012)OO70?070?0000001G 000000001{~)00000000i·1423 0221032460000000(j00001 0400002224700100\)20600 
0142410 0000010000000000120000 100 J GOO~)00000000000000 0100000(2)352224000013E0 (:)00000f1000000000000000 
\D f414 0000(1001()(:)C000001<2)OOf)1 00()0000f)00000000000000 0000000000000000f)00000 00(\00000000000000000(,"0 
ro (II ~:=::(1 0(:)00000(l()OOOOl:)00000000 1 ()000,)07070?0?000000 1 G 1 0()()OOfP(~?O?(OOOC100016 ()0C~)(.X10l)00440500004L141 

(·1 ~:II o::)~:: 11·k~3C43400000f)0001 ()2t)O~~~X::40S1001»77 /3321 000000(;~)OO,,)000000000~\0 0001600000000000000063 SLOG PR 
~J 1". Z·130 01 ~)OOOOOOOOO,")OOOO000E)0 00000000000000000')0000 00tJ0000000000000\2)OO001 OOOCl0000000000000000\"}0 
0142434 12)000000000000000000063 0000000000000000000000 0000000000000000000000 1000000707070700000016 3 
0142440 1000000707070700000016 0000000000442300004501 0221112340000000000000 0610002464140100020600 
(1 14 21~44 0(2)()()(;H 00000()00002530()O 1 Ot)(12000E)00000~)00(2.l0000 0000t1OO000000()00134640 000000000(:000000000000 V 
01,12.150 ~)0000()01 O()0060001 00004 0()(:)000tZl000000000000000 000000000000()0000000(10 00()0000000000000000000 
01 q 2454 0000')00000000')0000000(' 1 OE)000(~?07070?00000016 10000~~O?070?C~700000022 O()04000000000100000000 
01424 GO 0000000000000100000000 0000000560000(2)00000000 0421041323047113231463 00000000011100000000003 
01 ,12464 E)l)37030174240:761600000 0000000000000000000000 0000000000-.:J00000t)00000 0000000000000000000000 
o 1424/~0 (:J00~)0000000f:l0000000000 O()00~)()(1000000000000000 00~)0000(~00()(100\..~00E\0000 ~)00000~~0000000000000 
0142474 0000000000000000000000 0000000000000000000000 0000000000000000000000 1000000707070700000022 
0142~:;00 1l2)Of)OO()70707()7000()()016 00000E)fK1004441000(:)4517 0221172525200E)l~0E)0.0000 ~)60()0024051 00100000{100 
014 2S()4 0Q)0000000000'~C100000000 0001600000000000000000 0000000000000000000000 0000000000000000000000 
0142~;1 0 ~)E)000000000'*,000000004 O()00000000000000000000 000E)0000000L~00003720 0000000000000000000000 
0142!:: 14 00000000()0000000000000 100000070;;'070/00000016 1(10000{.)7(00?0700000016 0000000000450100004S:;"S 
014 2~320 0221t)2,~304200000000000 0000(102464-140177773203 0000e)! 0000(:100000247000 0001600000000000000000 
01·lcS(~~4 OOOOOO()OO000<)000124660 0~)000000000004-)00000000 000000(~200(10000~)(-1Q004 C)()OO000000(:100000000001 
~) 142~~;:jO 0000()(1(100C10()()00011 G 10(~ 0()000(10()()O~)00000e)00000 0000000'.XJe)lXK)000t)00000 1000000.-"·o;\);·O?00000016 
0142S:'::4 1 e',)OQ)\2)07E)7070700000016 00E)0E)E)~)0004517000000~) 0221042124112521600000 07000124641401777T.:J225 
() 142540 ()000,j1 ~)0000~)()(100243000 00(2)lG(2)00000~)00000e)0000 000000e)00~')00000124700 e)00000000000000000~}00 
~) J 'L~~;;4 4- 000000'~10~)0000001 00004 00(l0000000000000000001 000000iC'0000000001i16100 0000000<*'0000000000000 
01 '12!::.5e 0000~)000E)00000000000~~t~ -1000000707070700000016 1000000707070700000022 0004000000000100000000 

tBLD 
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F 

SC 

0 
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.. DEBUG 

BUSY HOU--l 
" I (7 

LD010 - BEGIl't E>~ 

EZJ FtV 
EZJ -9? 3 

ROLL Dt·rr 

DD-19-:::-f3 

iCS @ Il'l 

AIIN SC 

DD-1~3-33 

OiOLTr' 'PR 

A :I 
N 

$J)EBUG SC 

@ 



X) 

DMF]\-1 F~I;1:::0136000 U.JA:;:0J.44777 LE=0000 Dut~P I D :::: SYSDUtl1P FDutt1P1 _ 06 
DATE :::: 06/21/79 

06/25/79 16:58:58 
T UE :::: 21: 13: 41 

0142~':'54 (K'00()O(~,}<j0()00100(}00(*)0 00000005200012'00000100<) 0421041323047113231463 0000000001:1000000000()1 
014:~S(;(~ O~)J? 1 00000(?,'OO(.,00000000 00E)000000(:>000000000000 0000000E)0000000E'000000 0000000000000000000000 
0142~)E4 OO(Kl0(\O(-MOOC1()000000000 00000000(."0000000000000 000(X"100(~Q)00EK)00000,j000 0000000000000000000000 
() 1425~~'O 000000(?l0E\0E)00000000000 00110000000000000000000 0000000000000000000000 10000007070707000000?2 
o l·l:~ -, ,?·l 1 OOO()00?O?O?0?(\~)00~)0~~? 000~1000()00000100000()0'?l 00000(::)O(K)00001 (-)0000()00 0000000520000000001000 
() I'L-·I-.o~) O(12.l0111~3{<_:i04711~3(.~:::1.4GJ 0(1000l1()0011()00(~(~~)0()~101 OW3::J1100000000,?J0()00000 0000000000000000000000 DO--19-33 

L('C () T I OtiS 001.:1260(~ Tl-HOUGI·' 001 ('2:613 COt-ITA I H 00,)0000f)0(~000000l'K)0000 
01. o.l ~):;:1. 4 OOOO(JO(M0000000(ll)OOOOO 1 OO~)000?~)/~07(~70(~)0001()2Z 0000000?07070700002162 e)000000(~0000000()000000 

LOCflTIotl5 E)Ol(~2620 THf<OUGH 00144773 CONTAIH 000000000000000(~000000 
~) 14 47J·1 000(~~)O,j00E)00\)000'~O(K)OO 00(:)E)()o0000000000000000 00000000000000000000130 0000000707070700002162 

P(-lGE 127 

DD-19-3:3 



n DMEM FWA=0303000 LWA=03117?7 LE::0000 DUMP 10 = SYSDUMP FJ)Ul1P 1.06 
DATE = 06/21/79 

06/25/79 16: 58: 58 
TJt£ = 21; 13:41 

03~X3~)00 041t=)~~220;~S151 0.00000000 0000f10(')000000000072535 00.0~)00000~)000217262754 000000000000000G34 0:325 Cr~ASt-l 

0303004 0000000000000000000004 0000000000000000000003 0000000000000000000000 0000000000000000000000 
LOC(-tTIONS 00303010 THROUGI-t 00303017 CONTAIN OOO~O~")00000000000000 

0.303020 000C'I000000133300000000 0000000031200000000.021 ~)OO0~04500160000e)001 0000001r;O~::1 00000(100000 
0303024 00000000000000000000e)0 000000000000~)00000657 000000000~~0000000020 Of~00000f~000000000006 
0.3030:::0 00(?J0(?10000(10(1000000")017 00000000E)000(x)<:)000002(~ 000")0l1000000e0)OO00000 (1~XK)00000()OOOO0000.0000 
0303034 02000000000f.,()000000000 0000000000000000000017 0000000000000000000040 000000000e1000000000176 
0303040 \:)0020000000000000000()0 0E)0000~)000000000000000 00000000000000001000000 00000000000010000000000 

LOCf-iT I 01'-1$; 00303044 THROUGt ~ 00303057 CONTA 1 N (;'O(I)\i.1000fZ100000000000()OO 
030306,) e~~0000000000()000000(-\00 000000000000000.0000000 0000000000000000000000 0000000000000000066657 
030::::~)64 (~l)00()000000()0000000000 0000E)()OEJ00000000000000 00000.0000(:100.00(:)0:324715 0000000000000000343636 
0303070 000i\()000C10000000000000 00(,100(;\0000000000000001 0000000000000000000001 0421072104340000036102 
0303074 0475202125110125047522 0400375321405400000000 040045505105001-4000000 0000040000000000000000 OPERATORe 
0303100 00000(:)0000000000004561 000fK'00000000000000200 000000000~1000000001074 0000000000000000000000 

LOCATIONS 00303104 THROUGH 00303167 CONTAIN 0000000000E)000e0000000 
030~'::170 0000~1m)000000000000000 000000000000000000000<-) 00000000000000000(K,000 0000000000000000001616 
0303174 00~)E)()000000(:)000fx)0000E) 0000000000000000000000 0000000(:)00000000000000 0000000000000000000000 

LOC(-1T I OHS 00303200 THI:;:OUGH 00303277 CONTA I N 0000000000000000000000 
J(?JO 04?516'~50.1252?00000()00 012412(.164425220000(.,000 0060122504C:S220(30()0000 0000122504252200000000 ENTER 

\0 '.104 01 :]5162GO.:1 ;~'S2200000~)~)O Oil J lG2t;O.1 (~52200000000 Ll0411Gt:::C()'l~~:[;2 200000000 0100312b0425220f,000000 NTER 
S~:J I) 0000000('OO,)0(X~001()00001.) 00000000(::J00000~)00(~0000 000\)OOO()00000~"?lO()000000 00000000000000000000('0 

L(ICf'tTIOHS 00303314 Tt-U·~ou:..-;t-I 00303377 CONTAIt~ 0000000000000000000000 
f)J03400 0·:t2116(J000(K)0000000000 05010423·10000000000000 044504000&')00000000000 0425040000000000000000 DN 
030J.:\ 04 O~)l 000000()0(l00000000()0 O~3,'00000(j000()(1(1r()00000 04 64 000l~0('l00(2)00000lj000 e)S252100000(10000000000 R 
~r:~O:::,110 04 251 t;250·125:::::~O(\lJ0000t.l 0060 1412)lG06025(~\2400000 f)0?414 (H200,)01014 47000 0114060J60002200042400 ENTER 
030:)'~14 (ll 1.:1013042J 00352.1(;;00000 011.10'::;()S0060350E,6000Cn) ()1140S03G4c~!j;~324600000 011(1020S20012324G()~'l0(l0 S 
03031 ~20 0110240241042006600000 0000001.300(:)00000000012\00 000000~)()00(100000000(:)00 0000000000000000000.000 

LOCATI0I'~5 00303424 THr~OIJGH 00303477 CONTAIN 00~)000000000000000(:)00l3 
0303500 1000000000000000000000 000000000.000.0000000.000 0.000.0.00.0.00000000000000 030.0.0.0.0000000000.000000 
0303!504 0000~)000()OO(l0000000000 000000~)000t,l000~)0000000 O(:)00000t)Oex)000000E)0000 0000\::,'\00.0000.000.0.1.3000000 
030351 0 000000000~)0000000000e)0 0300.0000000.0000.0000000 000<:>000000000000000000· 000000(:.1000000000000000 

LOi:i:.r IOHS 003dJ51'4 THr~OUGH 00303!j7;) CCNTAIt·' 000000()OO(X)00000000000 
030360.0. 1000000000.00.(2)000000000 ,1000000000000000.000000 1000000000000000000000 1000000000000000000000 
0303()04 10000(:0000000000000000 100(10(~000t)00000000'j000 100000(K)0(10(~00(100000~)0 00000000000000000.00001 
03(~3G 10 0000()00000E.l000000000~jl 100')E.l00l)0~)00000000000i~ 00000000000000t::)0000001 00000000000000000000\:.10 

LOCfiT I m~s 00303614 TH~OUC~ 00303677 Cot~TA I N OaL~00000000E)0.000()OO0000 
0:30:'3?00 00(:)OO(~()~)(I(j00(j000000660 00000000(;'(2)000000000660 0000000(2)000000001300662 0000000000000000001230 
03037 04 00(10(X?0{)OOO()(~000000673 000()()E)OOOCJ000000000G74 000000000~100000000G75 00000000()OOL"'0000001231 
030~·J71 0 CKX)()O(M0000000000()12:32 000t)000()0()0000~3(~000651 0000000000000000001642 0OC~0000l)00000000E)00000 

LOCfYflOIG 00:::03714 'nD~lIlJGI-I 00303717 CONTAH~ 0()OOOO,)00tX:)0~\()00000000 
0304000 000000000000,,)00000065;,1 OOQlOOO0000000000000060 0000000000000000000662 0000000E.'00000000001·230 
0304004 000000000000~1000000673 0000000000000000000674 0000000000000000000675 0000000000000000001231 
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" 

) 

D~1E"1 FlljA==0303000 LWf~=03t1777 LE=0000 DUMP I D :: SYSDU~1P FDUt\jP 1.06 
DATE = 06/21/79 

06/25/79 16:58:58 PAGE 
TJto'E = 21: 13: 41 

('304(110 O()Cc)000(!)00i(X)00000001232 00000000000000000(~0G50 00000000000000E)0001.6cI2 0000(10000000000000000l-) 
LOCf~TIO~'S 00304014 TI-f~:0UGH 00304077 CONTf)H-j 0000000000000000000000 

0304100 0000()0000()0000000(2)0657 000(~000(}00000000000661 0~)0000<::)000000000000662 0000000000000000001230 
(:Y304104 00(300000(~()000000000673 0000000000000000000674 0000000000000000000675 0000000tJOO00000(~001231 
0]04110 0(:)00E)0000()00000~)01232 0000000000000000000650 0000000(:)00000000001642 0000000000000000000000 

LOCAT IONS 00.3041'14 THROUGH 00304177 COt~TA I N 00001C)0000~)000'2)00(~0(l000 
OJ04;:J~') 0.1 \)S2::3246·:f.45()723400000 0000000000000(2)(3E.\0(30017 042116f)0000000000000~?)0 00()000000000000(?)000007 ASS I GN 
030·1 (~~(q O?c:1112340,)00000000l'<)O 000000')000000000000017 040·10000")000()00000(~OOO 000000000000000(\000(~'07 II ~J . 
O~JOil?,J 0 '3·~,31Z414(U?4()000(~00000 0~)')00\~0000000(~()00()(~017 046115(,OOOO(300000000l')0 00000000(100(~0000000007 FT05 
~Y~O·I (:' J 4 0:3000000IJOE)00000000000 (:,0l100Ck100000000000003? (~00()00(~00000000()000000 0000000000000000000000 0 

LOCAT 10'".5 0030·' ;~;-?0 THI\OUGt I 00~]04317 CONTf'I N 0000(~00000000()(X)0000t-)0 
o JO·LCO 02;;'~ 1 03;~4 60f)00000000t?)(:) 1 0000020000000000002000 f\000000000000100C102000 0000000000000000002(:)12 $CS 
O-::XVI ::;::.~ 000000000()(100000003000 1000000000000000002013 000(:;000t)00000000E)00000 0004?J200(100000000000000 
O:~:O,~JJO 1 O(~)000000()(z)0(j000(~02011 0~)000000~)0El00(10000000() 00000000:33651400264660 00000000000000000000(:'0 
(l~;O·I,.J3·1 00000000()0000000]S2545 00\::)O0\~.\0026?40(3000361 e,\2 C1()20000000;J00500E)07017 1000(1000000f)00('I;)000000 
030· ~3~t () /2)22: 114 23G43400~~000(X)() 1 '300001. 000(J0000(jO(n):::::O(.)0 000000e'OOO()(~)~)(.)00003130 00()O(10(')()00000000003(}~)0 SLOG 
~\30·L'::4 4 00000()0000~\000000040~\0 104 000~)0000000000',3127 000l1000(:)00000000e,\00000 00(12)000000000000000000 
03\),:1 :::SO 1 (~;:I OOOE)0(K)00000000:3l20 00000000000(~0')0(?)000(:>0(~ (:)00000')03~j6:36600000712 00000000000000000000(~0 
... -,,-. ,1 "E.'" Gon()(:)O()O(jOO()()O()OOl)()000 0l1()O~)00(j2G7424(1003610c~ 0000<.)fX)0000(1000()00t)000 0000()000000000(K~0000()0 
\.O'a,~(\ E>4 1 r·-11 /2'" ()!jl ~:.? ?OOOO(h)\~)O 1 t)O(?tOG~X10,j(~(j000000020(j 00e,()~,,~)('100(')00<:\0()OOO(jd)(~ :L 77777777777770~~0()02'~\O COPYR 
....... :.:1,:;" O~)OO()000l)OOOO\)Oel()()·l200 0000()O(X)000000f~00l)00el\) 00(),)O()()()OOOOOOOOOO(!)000 0000000,)0000000000'.)Ot?lO 
....... 370 000~)00000000000000000 0000000000000000000000 0000000033602000007200 0000000000000000000000 

O' .. :i_HJ/;l O()OOOO~)c-)l)O~)000(~0352S4 [) ·1777777 77777777;-'521200 0002~)00000,7c:000()E)072 t(-, ()000000000000000000000 
LOCATIONS 0030c1400 n"~OUGH 00304437 CONT~ll N 00f)001.)(100000000(~)0~)00,j0 

cnO;·l4 (I () OOOOO(:)(:)\30000(30(?0000000 00()0000(~000'~00()(:)26:3000 ()00,'3000000000000036:l 02 000C"l()0000E)00000027200() 
W,X)4444 000(')00'10(,)0000000004520 0000000000000000335713 0000000000000000000010 0000000000000000000005 
o ·:-!'.j,t·1 !:.:.(\ OOO(~OO'!)0(~O()00()()0E)0C~0E)0 04151724054522~)0E)0000(~ 04 151724054S22E)000()000 000(:>~K~000e)00000000000() 
0304454 (~)Ol)Z'00000()00 1400177700 1 /?77?77760000000l:)0~100 0000001()0000000<?t0177700 0000000000001400177,7{~0 
(')3·.)(~4 60 00000G()0()00000000000a210 000()00()00(~00l?000€)00000 000000000'~0000(?)()000000 0000000000000000000()a2)0 

LOC{iT I OHS 013304464 THROUGH 00304657 COHTA I N 00E'0000000000C100000000 
~):304 6G'?J ')4151724()54522134'?J0(J0~) 000000000001()0(100000~)00 00~)0000000(10000()0000(~0 00(~000000000000000000 COPYR. 

LOCATIOHS 003(:)4664 THROUGH 00304673 COt-tTA'Il-' 0000f1000000000000(10000 
030(1674 0E'00000000G47500136',?)0(?J 0(:)00020012600000125600 00t100t~0()000000001.25570 0000000000000000000000 

LOCf~fr I OtIS 00304700 Tt-U~OUGH 00304737 CONT(i I H 00(l00000000000000(:\0000 
OJOl~7 40 0()00000000000000334257 000000000000E~)00000000 000G00000(k:100000000000 000(\000l.~0000000007643 
CU04~?4 4 f 10000lKlOO00000002G744 2 00<:)O~1000000000000(10000 0000000001C)O~)0~)00()000()0 000(10C2)0()00000000000(~O 

LOCATIOHS 00304750 THROUGH 00304777 CO~HA I H 0000!()001C.?00000000000000 

= 

p 

P 
COPYR 

.. 

(B 

DN 
A 
LM 

L 

w 

<8 

COPYR 

030~;000 00()0000000000000000002 045117~::04241122:3436503 05110124644051000EX?)l,?)00 1030000000000000000003 JOB (IN=CRASH) 
03or:~,)O{~ 0·1 nS03206425~~324 62410,1 047075206 .... 7S202G2S1054 04251 G2S042522122(1')(~00 10200<"10000000000000001 ACCESS (DN=COPYR. Et-ITER) 
f>3~)':\O 1 () 0·115 t 724 O~14 5Z2134 0000t) 1 ()?000t10000000l10000001 0LI2~";:3l?2Z~2S20S60'-)~)0000~~ 1 030000000000000000001 COPYR. EX IT. 
0]0':.014 0· t 2~:.::3()222520SGO(\l)00()00 1 O=:000000<)('0Q)000~K~00el() IG\2)00000000~1000()000()l'10 170000000000000000000(j EX I~. 
C::l3,)SO?O OOOO,)0000000()0000E)0000 00000000000000000()0000 00000000()0,~()e0()0000000 00(30000000000000000000 

x 

(B 

129 



DMEM FWA=0303000 LWA=031;1777 LE::0000 FDU"~ 1.06 06/25/79 16:58:58 PAGE 130 
DATE =- 06/21//'9 T HoE = 21: 13: 41· 

Jl 

LOCATIONS. 00305024 THROUGH 00305777 COl~TAIN' 0000000000000000000000 
0306000 00000000000C()000000016 0200401002004010020040 0310611~1·3046216431062 02004010020040100300ES 21:12:22 0. 
0306004 0300601403004010020040 10415232402004010020040 0200401002004010020040 0415222025445514220040 0000 CSP CRAY-1 
0306010 OS15052444450123026461 0310401002004010020040 0415222222005510046505 0471042365210110044105 SERIAL-12 CRI - MEt,mOTA HE 
030601·l 0445072205212313020115 0445162342704010020040 0300661363106113633471 1000000000000000000006 IGHTS, MINN. 06/21/79 
0308020 020040100200;1010020040 0310611643046216431062 0200401002004010030056 ~000601403004010020040 21 : '12: 22 0.0000 
0306024 04152324021211040100201340 0200401002004010020040 1000000000000000000016 0200401002004010020040 CSP 
0306030 0310611643046216431062 02:00401002004010030056 0300601403004010020040 0.415232,'102004010020040 21: 12:22 0.0000 CSP 
0306034 0200401002004010020040 0415222025445514220040 0475202125110125044516 0434402465452325042515 CRAY-1 OPERATING SYSTEI·1 
030Gf);~0 0200401'*)2004010020040 0415172462006113430066 02004020251523.~1246502 (:),161311(104210125042440 COS 1.06 ASSENBL,( DATE 
0306044 0.300661363106018633471 :1000000000000000000006 0200401002004010020040 031061.1643046216431.062 06/20/79 21 : !12; 22 
0.30G050 0200401002004e'10030~66 0:300601403004010020040 04152324020104010020040 (1200401002004010020040 0.0000 CSP 
0306054 1000000.000000000000006 0200401002004010.020040 0310611643046216431062 0200401002004010030056 21 ;·12:22 0. 
0](0)(;0 0:300130140'30040 1002\:.KHO 04152:.324 0?00·101. 00~:0040 020040 10()2~~0401 O()cX){)L1 0 J 00CX)O()(~)0000000l~(100oc.:)7 0000 CSP 
(;Y30GOG4 020040100200t.HHOO20040 0310611l=143046216431062 0200401002004010030056 0300601'103004010020040 2t :i12:22 0.0000 
~rl()CO?0 041 E232t l 020~)··10100200"'0 04511 ?c~042411223·l36503 051101 ?'I 6440511 ()t)20040 1000000000000000000010 CSP JOB (.IN:;a~ASH J 
O::::0i:;O?4 0200·I0100Z0040100?OO40 03101311643046216431062 0200.:J010t):~004010030{)56 03006014031'04010020040 21:.12: 22 O. (;,(102 
n.--,q~-)lOO 0415c~J2402004010020040 04050]2064252324624104 04?07S2064752026251054 0425162504252212220040 CSP ACCESS(DN=COPYR#EIITER) 
w F;j 04 1000t)00()(J000000000001:3 0200·101002004010020040 0310611G4~146216431(~)62 020CJ4010020040100~lE06 21; 12: 22 O. 
~ I:; 1 to O:=-J00C014()]14,I010020040 O~::(2)10(1232Z0040100?00{10 050J 04140::K:)()6t 10026440 0405032064252324620040 0003 PDf\1 PDOOl -- iiCCFS5 
N [:)114 04151~7~::::405·lb22100c:O()'IO 020040100200401002~)040 (M2'50417~~3t')()6014031440 04151723250114212521'15 COPYR E()~OO~(J COHPl.lTL 
v:o.,t.1 (:0 '100(:,t)000000000000(l000G 020040100200401002('040 0:3106116430.16216431 OG2 (1~~00401 002004 010030056 21 : lc~ : 22 (; . 
0306124 0300601403144010020040 0415232402004010020040 041S172405452213420040 1000000000000000000000 0003 CSP COPYR. 
0306130 00000000.00000000000~j0 0000000000000000000000 000000000~~0000000000 0000000000000000000000 

LOCAT I OHS 00306134 THI~OUGH 003067';7 CONTA I N 00000(.710000000000000000 
030?e,00 0017770000000000007000 000000000000000000000(~ 0000000(}00000000000000 00000000000("0000000000 

LOCAT ION$: 003(3700<l THI~OlJ(-=J-1 00307403 COt'ITA I I'j 000()0(;:)(j(100()00tX)OO()(100{j 
0307404 10(?t000070707070())00016 000000000k1000000004423 022H~t32460f:)E.\00(~0000001 0400002224700200021400 :fCS @ IN #: 
0307410 O~)000.l 0OO00000002.GEi()00 1001600000000000000000 010000()(X3S~-~22400()013(~0 0000000()OOOO0000000000 
0307iJ·14 0()<)0000 1 O{)000000 1 0000 1. 0000(:10000000E'000000000 0000000000000t)00000000 000000000(1000000000000 
CnO?420 0000000l'O()O(lOOOQ()()O()(JO 10(:)000070707070000(1016 1000000707070700000016 0000000000440500004441 ! 
0~3(~74,::4 0221142364340000000001 02000()2405100277773321 0000000000000000000000 0001600000000000000063 ILOG PR 3 
03~')7430 010000000(:)000000000000 000000~\000000000000000 000000000~')00000000001 01000000000000000000000 
0.307434 0000000000000'100000063 00(1000000000000000C000 000000000000(?J000000000 1000000707070700000016 3 
0307440 10000~'0707070700000016 0000000000442300004501 02211123400000000000(:;'0 0610002464140200021400 ASIN SC i 
0307444 00000 1000000000042000010()0200000000000000000 0000000000000000134640 0000000000000000000000 
030~}·150 000000010001()000010000 .. & 0000000()0000e.'000000000 000(j0()0000000000000000 000(10000(1(,)(100000000000 
030:;"1 E4 O()00(l000()0000000o.(!)0000 '100000E)?0?07070~)0")0~'16 10000007070?0?0000~)0;~2 00\~1 000000000;?'0('00~~ 
030~/4 GO 000(\(1000000001 OO~)00000 OOC)00005G0000000000~)00 04Z:1041323047113231463 00(~00000011 00000000003 DO--19-33 
0307464 0037200175040764400000 0000000000000000000000 00000003000000001{)OO000 000e>000000000000000000 
~)::X)7'l?0 00000000000~)000L)()OOOOO OOt)0f;\000000~)0000000000 00000l'j0000000000000000 OOOI()000000000000000000 
0307,t 74 00000tl00000000000000(10 0000000000000000~000()0 00000000000~10000000000 1000000707070700000022 



\' 
Dt·1Et"1 Fl,IA==0303000 LWA=0311777 LE=0000 DUMP 10 = SYSDU~1P FDU4P1'.06 

DATE ::: 06/21/79 
06/25/79 16:58:58 

TIME::: 21:13:41. 

0307500 1000000707070700000016 000000000044410000451,7 02211725252000000000130 06013002405100200000000 
~:OO~~[)04 OOf()(x)0000e)00()0000(:)0000 00016000000000000'~0000 000000(;)O(30Q)000e)0000000 00000000v)000000,)000000 
030?E) 1 0 l100~)0()(j0()00000000l~0004 00()0000000000(~0000(1000 0000000000,,~0000003720 0000000000000000000000 
03(17514 000~)()00000000000000000 1000000707070700000016 1000000707070700000016 0000000000450100000000 
rC:O:?~;20 ().:1151724l15452200001()(~0 1000002464·140177773243 0000020000000000272200 1000200000000000000000 COPYR SC 
(U() ~}f:;;~(l 00400000000000000013(:;0 0000000000000000000000 00000001000000.)0200004 0000(;0000.0000000000004 
~)J()~)!~;30 O\~h~)fx)000E)04000001161 00 0()~)0OC'0000000000000000 000E)000()00000El000000(2)0 1000000707070700000016 @ 
(r::U;)~.]4 lOOO()0070707t)700000022 00lJ40('10(30000020000(;(!)OO 000(}0074240(;0100035405 00000005200(10000004000 
~().)/~,A 0 042104132304·71'13231463 0000000001100000000001 002013000000000000'1000 0000000000000000000000 DD-19-33 

LOCr~TIONS 00307544 TffiOUGH 00307553 CONTAIt~ 00000000000(~0000()00000 
O~:')/~.~4 OOOO\;'l100000()0000000()00 1000000707070700000022 (~00(,)000707070700002222 000000000(1000000000000 

LClCATIONS 003t1?56() THF~OIJGH 00311773 CONTAIN 000000000()00000000,,!)000 
0:31l ~}/4 OOOOC100~)()0000000(100000 0000(:)0000000(()0(~()00(j000 00000000000(1012J00C10C1000 e1000000707070700002222 

\.D . 
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USER ERROR EXIT 

A JOB EXECUTES AN ERROR EXIT (ERR) INSTRUCTION OR ENCOUNTERS 
A HARDWARE DETECTED ERROR 

EXP ISSUES APPROPRIATE ERROR MESSAGES 

EXP MAY INITIATE JOB ABORT OR REPRIEVE PROCESSING 

EXP MAY SEARCH THE REMAINING JOB CONTROL STATEMENTS FOR AN 
EXIT OR END-Of-FILE 

IF EXIT IS FOUND EXP EXAMINES THE NEXT STATEMENT 

IF THE NEXT STATEMENT IS 'DUMPJOB' A DATASET NAMED $DUMP 
IS WRITTEN TO DISK IN BINARY 

$DUMP IS A BINARY UNBLOCKED DATASET AND CONTAINS THE JTA AND 
ENTIRE USER FIELD (BA-LA) OF THE ABORTED JOB 

$DUMP MAY THEN BE USED BY THE 'DUMP' CONTROL STATEMENT TO 
OUTPUT VARIOUS AREAS OF THE ABORTED PROGRAM 

4t IF REPRIEVE PROCESSING) EXP TRANSFERS CONTROL BACK TO THE 
USER JOB AT THE ADDRESS SPECIFIED IN THE REPRIEVE MACRO 

9.15 





DETERMINE 
ROUTINE ADDRESS 
FROf4 CALL TABLE 

SET LA 
ADDRESS 

EXECUTE 
CALLED 

ROUTINE 

ZERO JTEPJ 
IN THE 

USER JTA 

EXIT 

EPTKI 

SET FOR 
SUSPEND CALL 

TO EXEC 

9.17 

ABT-Jl 

SAVE USER 
EXCHANGE 
PACKAGE 

ENTER 
APPROPRIATE 

MESSAGES 
TO LOGS 

ABTJ3 

SEARCH FOR 
DUMPJOB STATEME~ 

AFTER THE EXIT 

EXIT 

ENDP22 

MOVE CSP 
TO 

USER AREA 

, 
,r EXIT ) 
~-_/ 





MESSAGE PROCESSOR (MSG) 

--------------------------,-"-----" 





MESSAGE PROCESSOR CMSG) 

WRITES MESSAGES IN THE SYSTEM AND USER LOG FILES. 

CAN BE CALLED BY OTHER TASKS AND USERSCTHROUGH EXP). 

MSG USES TIO WHEN PERFORMING 1/0. 

THE SYSTEM LOG CAN BE ANALYZED BY THE 'EXTRACT' PROGRAM. 

USERS CAN ENTER MESSAGES IN THE SYSTEM ANDIOR USER LOG. 

10.1 





SYSTEM LOG PROCESSING 

.. THE SYSTEM LOG IS A PERMANENT DATASET NAMED $SYSTEMLOG 
~ THE SYSTEM. LOG BUFFER AND DSP ARE ALLOCATED IN HIGH 

MEMORY. 
fa A TASK CALLS MSG THROUGH THE TSKREQ ROUTINE WITH THE 

~ 

FOLLOWING REGISTERS SET: 

(AI) 

(A2) 

(Sl) 

(S2) 

ID of task requesting message entry 
MSGID,O 

INPUT+Q } request 
INPUT+l 

Request format: 
o 2 19' 2~ 3t+ '+ 0 46 63 

W~~ ~~ 

INPUT + 1 ~~~:.LLLLJ.:;.LL~'-£.£..LL..~~~~~~~~~ __ J_X_T __ --1 

Field 

Fe 

TYPE 
SUB 

LENGTH 

ADDR 

JXT 

Word 

INPUT+O 

INPUT+Q 
INPUT+O 
INPUT+Q 

INPUT+Q 

INPUT+l 

Rep1y format: 

Bits 

0-1 

19-27 

28-33 
34-39 

40-63 

46-63 

Description 

Function code: 
1 Write message in user's logfile 

only 
2 Write message in SYSTEMLOG only 
3 Write message in both user's 

10gfile and in SYSTEMLOG 
Major class of log record 
Subtype of log record : 
Length in words of message. If length is 
0, the message is a character string 
terminated by a zero byte in the low
order eight oits. 
Starting address relative to STP of 
message to be written 

JXT address if message associated with 
job; otherwise 0 

o 1 63 

OUTPUT+O ~ 
OUTPUT+! 

Field Word Btts Description 

DONE OUTPUT+l 0-63 Characters 'MSG DONE' in ASCII 

10.3 





USER LOG PROCESSING 

THE USER LOG ($LOG) IS CREATED BY JSH FOR EACH USER JOB. 

THE USER LOG BUFFER IS IN THE JOB's JTA. 

THE USER CALLS MSG VIA THE 'MESSAGE' MACRO: 

MESSAGE - ENTER MESSAGE IN LOGFILE 

The printable ASCII message at the location specified in the macro call 
is entered in the job and system logfile. The message must be 1-80 

characters terminated by a zero byte. A flag, Zoe, indicates the des
tination for the message. 

Format: 

Location 

address 

Result Operand 

MESSAGE address, Zoe 

A symbol or an A, S, or T register that contains 
the address. 

Destination for message. May be any of the following: 
U User logfile only 
S System logfile only 
US User and system logfi1es; default, if Zoe is 

blanko 

10.5 





MEMORY ERROR PROCESSOR (MEP) 

DISK ERROR CORRECTION (DEC) 





MEMORY ERROR PROCESSOR (MEP) 

tt PURPOSE IS TO RELAY MEMORY ERROR INFO~1ATION FROM 
EXEC TO MSG. 

4t MESSAGES FROM EXEC TO MSG ARE IN THE FORMAT: 

o 2 8 16 32 40 

IN 
SYN ERR ADDR 

2 p 

3 

Field Word Bits Significance 

IN a 0-63 Jobname or 'ST?' 

E 1 0,1 Error type (binary): 

63 

10 Uncorrectable memory error 
01 Correctable memory error 

R 1 8-15 Read mode: 
0 Scalar 
1 I/O 
2 Vector 
3 Fetch 

SYN 1 32-39 Syndrome bits 

ERR ADDR 1 40-63 Error address 

BA 2 26-39 Base address 
p 2 40-63 Program address 

RTC 3 0-63 Real-time clock 

11.1 





DISK ERROR CORRECTION (DEC) 

ATTEMPTS CORRECTION OF A DATA ERROR FROM DISK. 

USES CYCLIC REDUNDANCY CHECKWORDS (CRC) FOR ERROR CORRECTION. 

DQM SCHEDULES DEC IF NORMAL RECOVERY PROCEDURES ARE UNSUCCESSFUL. 

DQM PASSES THE EQT ADDRESS WHICH CONTAINS THE VALID CHECKWORDS. 

DEC PROCESSES ONE DISK ERROR AT A TIME. 

REFER TO r·1ASS STORAGE SUBSYSTEM REFERENCE MANUAL 2240630 FOR 
THE CRC ALGORITHM. 

11.3 





SYSTEM PERFORMANCE MONITOR 





SYSTEM PERFORMANCE MONITOR 

4t MEASURES OVERALL SYSTEM PERFORMANCE 

INVOKED ON A TIME DELAY BASIS 

DELAY INTERVAL BETWEEN COLLECTIONS IS CI@SPMDLY) 

USES MESSAGE TASK TO HRITE SYSTEM TI~'ES TO THE SYSTEMLOG 

USES POOL 1 AS A BUFFER FOR THE SYSTEM TIMES 

"- e MEASUREr'1ENTS COLLECTED BY SPM INCLUDE 

CPU UTILIZATION 
NUMBER OF TASK READIES 
NUMBER OF EXEC REQUESTS BY TASK 
NUMBER OF EXEC REQUESTS BY TYPE 
MEMORY UTILIZATION 
CHANNEL INTERRUPT COUNT 
DISK CHANNEL UTILIZATION 
DISK UNIT UTILIZATION 
LINK UTILIZATION 
USER CALL USAGE 
JOB SCHEDULER STATISTICS 
JOB CLASS STATISTICS 

12.1 





11'12ee.~ 

11·12· E'Z.9096 

n:12'02.~ 

EXEOITIVE REOlESTS TJlE 1~f1'ERVAl. = 60012.18 MILLISECONDS 
~ER OF TASK 0 REQI..£STS = 0 
/'UOtBER OF' TASK 1 REOI£...."I'$ = 313 
I'UotBER OF' TASV 2 RE:Ql£..<=TS :. 1370 
""-"lEER Of" TA5I< 3 RE~':;T$ = 2£e 
NU-mER 0'"" TASK "RE~IS = 0 
~R OF' TASK 5 RE~TS := 715 
~oeER OF' TASK £; REQl.ESTS = S76 
1'UEEP. eoF" TASv. 7 REQI"£:'I'S: = 0 
~ OF TA$K 8 REOl,£5TS = 21 
I'UwIEER OF ~'"l( 9 RE'1ESTS = ~ 
I'UEER Of" TASK 10 REQ.£STS = ('I 

TASK UTILIZATION 
NLK"'ER OF TASK 
I'UwI&ER OF TASK 
~R OF' TA:'"l( 

tUofBER Of" TASK 
t .... 1MBER Of" TASK 
NLIMBER OF' TASK 
t'~1MBER OF' TASK 
~.JoIBEP. Of" TASK 
NLHBER OF TASK 
I'-l..HPER Of" TASK 
tUwtEER Of" TA$K 

TII£I1~= 
o READIES ~ 

1 READIES 129 
2 READIES = 488 
3 READIES 86 
4 READIES 0 
5 READIES 297 
6 READIES 156 
7 READIES 021 
8 READIES 3 
9 READIES 410 

10 READIES = 0 

60012.18 MILLISCCONDS 

CPU VTILIZATION T11o£ Il'tTl:RVr1l..::: 60012 18 MILLISECONDS 
USER TlI>£ 60134 40 ItE:EC 100 20% 
I u.£ TII>£ 0 00 MSEC 0 00°{ 
I;UY..:KED Tltw£ 0.00 MSEC 0 00% 
C-:Ec. 1'110£ = 151 ~ MSEC 0.0% 
TH~...¥ ('I Tlto£ 0 00 M:EC 0. OO~o 
TA~ 1 TltE 16 42 tot:.£( " 03~. 
TAW- 2 TltE 25 84 '15EC 0.0a% 
TASV 3 TII>£ 4 39 r.t:"':EC 0 01% 
TAY 4 T I tE 0 00 M5I::C '" et:'l~< 
TAS'I< 5 TII>£ 14. as MSEC 0 0C% 
TAS¥. 6 T I tE 17 E.1 M;EC. " 03,; 
TASV 7' TII>£ 0 00 MSEC 0.00o~ 

TASK 8 TIME \) 41 MSEr 0 00::: 
TA5v. 9 TIt< 42 33 M..:"EC 0.03:< 
TASK 10 Tit-£: 0 00 MSEC 0.00% 
T I toE t-OT ACCO\.NI'O) FOR = -402 02 MS'EC -0 . 67"...: 

- - END Of" EXTRACT REPORT 43892 RE"CXlROS READ FROM SSYSLOG 49 RECORDS t.R1T"T9f ON saJr 

Listing of all subtypes of SPM records 
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11: 12' •. 9IIl8l 

11:12: •. ~ 

111:12: •. 91& 

CHMEL INtDRUPr COlH1"'S 
ow.e.. e. 0 
OW+EL 1 .. " OW+EL 2- 1.18 
0WtEL 3 = 116 
0t:HEL 4 - 611 
04f:NCl. S .. 6IIM 
QotIMEl. 6- 1819 
0tIMEL '7. 1 ... 
0WtEL 2= " OWML 9- " ~18= " 0WtEL n. " GfMoE1. 12 • 0 
~13. " 0WtEL 14- e 
0tANEL 15. " QWfEL. 16· " 

E)CEI: au. USAGE 
I'UoeER OF 'NPE lit o:u..s .. 
"'-"IIER a: T'tPE 1 o:u..s • 
I'f..HIER OF T'r'PE 2 au.s • 
toI.MIER OF 'rI'PE 3 OIU.S .. 
...uoeER OF '1"'I'FIE 4 au.s = 
f'ol.MER OF TYPE 5 o:u.s • 
~OF'1"'I'FIE 6au..s. 
IoI.MJER OF TVPE '7 CAU..S .. 
t-I.MIER OF TVPE 8 CPLLS .. 
I'UtBER OF '1"'I'FIE 9 o::u..s = 
~ OF TVPE 1" au.s .. 
IoI.MJER OF TYPE 1.1 CAU..S = 
"'.MilER OF '1"'I'FIE 12 CAU..S = 
~ OF T!YPE 13 o:u.s .. 
~ OF '1"'I'FIE 14 CAU.S .. 
I'I..MllER OF '1"'I'FIE 15 o:u.s '"' 
t-I.MtER OF n'PE 16 CAL.L.S .. 

DISK OW+EL t.n'ILJZM"ION 
0W0tEL. e .. 
OWKL 1" 

Tlt€ ,INT'EP'ML a 60812.18 MIU-J5EQH)5 
0WfE1.. 17 • " 0Wf€I.. 18 :.: " 0WfEl.. 19 .. e 
0W0t£L. 2e ", " 0M0H:1. 21 - " ~22- e 
0tIHEL. Z3 • " QotIMEl. 24 - " Q-tlN£L. 2S = " 04IINEL. Z6 '"' 5SZ' 
~2'7. " 0Wf€L ZS .. " CJo¥HoEl.. 29 • 0 
~3e • ... 
Qo¥N\EL 31 • " 0Wf\IEL. 32 • " 0WfEL. 33 .. " 

TUIE .INr'ER\A. s SIi81Z.18 MIIJ.JSECDGS 
lit "'-"'8ER OF T'I'PE 17 CAU..S .. 
" /oUIIIER OF T'I'PE 18 ou.s .. 

geI5 ~ OF TVPE 19 CAUS .. 
U?'Z ........aeR OF T'I'Pf: ze CAU..S • 

" I'I.MIER OF T'I'PE 21 CAI.J..S .. 
1M ~ OF 1"YPE ZZ CAU..S a 
370 .......ae:R OF TVPE Z3 CAU..S .. 

" .........aER a-' i1'PE 24 au.s .. 
24 I'U4BER OF T'I'PE: 2S CAU..S .. 

176 /lUGER (f: TYPE ZS CAU.S .. 
24 t-U4BER OF 'T"VPE Z7 CAl..L.S -

lit I'UwIBER OF T'I'PE: 28 CAt..L.S .. 
e I-UtBER OF T'I'PE 29 CAU.S .. 

1~ 1'U-1BER OF 'T"'I'PE 30 CAU..S -
307 t-I..MBER OF TVPE 31 CAt..L.S .. 
307 "'..MeER OF "I"VPE 3Z CAU.S .. 

1997 

TJIII£INI'ER\MI. • see12.18 M.UoISECCNlS 
e _ MSEC " 00): 

e,ee MSEC lit ~ 
c .... a Z .. 25IS9 . 79 MSEC 4. 27"/. 
~EL 3= 
a-w+El. 4 = 
QM.IEL 5 = 
(HI:H-B.. 6 = 
c-..e. '7:: 
CHN-£L. 8:: 
0W+El. 9 .. 
O¥H-EL. 1" = 
OM+EL. 11 .. 

1426. 7.3 /llSEc. 2 . ~ 
" ,00 MSEC. " \.""~~ 
0. ee MSEC 0 . OO~; 
0.00 MSEC ".00y. 
0,00 MSEC ,,~ 

0.00 MSCC 0.00>-
0.00 MSEC 0.00Y. 
0.00 MSEC 0.~/. 
0.00 MSEC •. 00Y. 

lit 

" • o 
o 
o 

" • 
" " " 1 
1 
1 
1 
1 

Listing of all subtypes of SPM records (continued) 
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0854: 248568 Mt::MORY UTILIZATIC'f'j TIME ImERUAL = 300006 12 MILLISECONDS 

EXECUTE t'1EMORY INTEGRAL '" O. 10355550F. +02 M~'JS 8.944 :-: UTILI:::iTI')N 

I/O vJAIT MEMORY INTEGRAL 0 1373081OCH)2 MWS 

CPU WAIT MEMORY INTEGRAL '" 0 28333448E +02 MW; 24.473 ,; UTILIZHTIO~4 

AUAILABLE !"EMORY INTEGRAL '" O. 11577656E+03 ~1.~S 

00: S~: 24.8570 DISK UTILIZATION TI[1E INTERt...JAL = 300006. 12 MILLISECONDS 

LDt) RATE :-:SEEK ·:TRA0I'3 % TOTAL * PEOS * OH-CYL ,'. FREE % PERM ELKS/REO 

DO-19-20 O. 103857 MWDS/-::; 38 34 2'3 SO 67 84 1334:3 773 6 76 0. 00 11. 38 
OD-l'3-~ 0 0649:35 MVJDS/~3 '3 09 14 75 23 :35 3475 2'30 12 2E, 0 00 10 gE:; 

[lD-19-40 0 104673 M!·~U3/5 11 7:3 27 04 38. 82 .32tJ~3 .376 2:3 c..'::' 0 00 13 12 
[1[1-1'3-50 11 00IrJ000 ['11-<105/5 (')1)12) 0 ~)O o. 00 c! 13 100 1313 13 L30 0 00 
0[1-29-21 0 032'098 ~'1\.'JDS/S '3 72 ? '31 1',' 6.3 15:::'3 2E,G 56. 133 0.00 12 LtC.. 

[1[1-1'3-31 O. 040775 ~'l'lr:r.::,/S '3. 40 11 62 21. 03 24.?f'; 28'3 .32. 09 0.00 '3 :=:5 
[1[1-1'3-41 0.007004 [~·1U3/'3 :::: 39 4 ..,,-. 

,.;:, 13 12 218:0:: 713 20. t5 L) 00 1 E:E: 
[lD-1~~51 0.000(1)0 ~1\IJDS/S 0 08 0 0'3 0 00 lJ 0 100 LJU 0 12:113 0 00 
DO-1~3-22 0 000000 ['1I-'J[J::;,<3 0 00 ('1 00 0 en] u 0 100.00 L) 00 0 00 
[1[1-1'3-32 [I 0001200 t,1WIJS/ '3 0 00 0 00 0 00 u 0 100.00 O. 00 0 00 
[1[1-1']-42 0 L;:100000 MI,JI]::, . '::; 0 013 0 O() [I DO [I 0 1[10.00 (3 130 L3 (:10 

['lI-13-52 0 000000 t'lvJ~JS 0 00 0 00 0 ~30 ,.1 >] 100 00 0. D0 0 DO 
CD-l'J-23 0 OOe)i~Km r'1\I1I:r:,/~=, [1 00 I] 00 0 08 (J 0 100 O\.] 0 00 0 0(1 
[:[1- J :~i-33 L] 000000 ['1I.'JI:r3/S 0 013 C 0L) 0 00 u [1 100. 00 0 00 0 01Z1 
[:[1-.1. '3-4'3 [I ,300000 r'1\.'IDS/S 0 00 0 ~3D 0 00 0 0 100 00 [1 00 L3 00 
[D-E'I-53 [1 000(100 t"1t.'JD~,/S 0 00 0 013 0 00 [1 0 100. 00 13 00 8 [1(1 

0 J53392 Mv.1OS/S 71. 61 0.00 

08: 54: 24.8577' LINK UTILIZATION TIt1E Il'ITER1-)AL - 30[:006. 12 t"lILLISECONIE 
LIt'IK T,)TAL * GROSS RATE -()UTPUT DATA t~ET RFtTE-- --n~P'JT DATA ~IET F'ATE-
IDl'IT ~'lESSAGES ( r1BITs,.s) lAlORDS SENT ( nBITS/ S) ~'JOPDS p,:I)O (t"lBITS,'S) 

M6 152 0.001105 3299 0.1300704 S5 Ll J00012 
1.)'3 1372 0.014410 34197 0.007295 16::;'85 0.803602 
Ie 2918 0. 008560 4'~03 L] 001046 :06 0 '='0('\)44 
EB [1 O. 001-:J2lI.J0 [1 0. 000(1(\0 1] 0 eJL7!eO(jl.J 
DG 'i'36 13. 003317 4486 [1. 000957 104 [I L300022 
IE 63 1]. 000220 :54 0. ::J0oeE6 1 D 1] ']08002 

Listing of all subtypes of SPM records (continued) 
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E:'<TRACT VEF.SION 1. 10 

013: S4 24 SS81 USER C~ USAGE TIME INTEPIJAL - 30CJCD5 12 MILLISECCtmS 

08: 54: 24. 8586 

r-U18ER or TYPE 0 CALLS - g ~U'll::CP OF' rr'PE ;'S O~LS - (J 

rU1EER OF' n'PE 1 CALLS .. 1 rU'IBER (of" riPE 2G ':ALLS - 0 
r«Jf1BER Of" r(Pf: 2 CALLS - q .... 

_l:.. rU'IOCP Of" lYPE 27 r:.nLLS - 8 
tt.JMBER ('If' rrPE 3 (ft..L'3 - 83 tU·1T£F ')F' T'l'PE ':9 '~ALLS - 13832 
riUMEER OF" T,'PE 4 CALLS .. 691' ru·tr:[p (If" r(r'E :9 CALLS - I() 

r,U1EER OF' l'(f-"E S (ALL'; .. 2~·20 r,U1r:ER OF' r,'PE 30 CALLS .. 0 
rU1SER Of' n'PE 6 ':ALLS 7 NU'1BER I~~ TrPE 31 C'rII .. LS - 0 
ttJMBER (:F TYPE '7 (nus .. (;) rU'Ir,r::p (IF' r(F'E ~2 f:ALLS - 0 
rU'1BER Of' r(PE 8 (.fiLLS ,.. 5'::15 tU10CR OF' r,'F-'E 33 CALLS - 1'78 
1'I.J18ER OF' rr'PE 9 CALLS - 26 rU'If~R elF' riPE 34 CALLS - 21 
rU'1f3ER UF' TYPE 10 CP(.LS .. 17'8 rU'lnER OF' rrPE 3S CALLS .. 0 
t • .J1BER OF' TYPE 1.t (t'1U.5 .. 593 tU1Bf:R OF T'r'PE 36 CP(.LS - 0 
t .. .JMB£R OF' rr'PE 1':: CAL\...:3 .. 400 tU'tDEP. OF rt'PE 37 Cf'1l..LS - 1 
I'IJMBER OF T(PE 13 ':fl....L·; ... I() r-U1f£R (IF' n'PE 38 t:f'1LLS - 204 
r-R...I1EER OF' TYPE 1-1 Cf~LS .. 2099 run::EP ':'F' T'YPE ~·3 CALLS - 8 
t-«.JMBER (of" TYPE 1S ':HLLS .. (] rU'1BER (If" r{PE ,~o ':f1l..LS .. (l 

NU1BER fjF' n'PE lJ3 ':ALL"~ .. 38 rUIHER elF' riPE ·n CHLLS .. I() 

tfJMBER OF' r,PE 17 (fILLS .. ",6 rU'IDER (iF TYPE 42 CALLS - 88 
rU1BEP (of" rr'PE 18 (f=ILLS .. 2338 rMJt1E:f:R f)F r,'PE 4'~ CALLS .. I:) 

r-W.JMBER OF Tr'PE 19 (tl....LS .. 2105 tU<IBEP (If" r,PE ",4 CALLS - (} 

tlJ'1BER OF TYPE 20 ':f-1LL'3 .. 82S tU1DER ':If" T'l'Pf: -1S CALLS - 312 
tllJMBEP. (If" r(Pf: 21 (ALLS ,. 3 '''JI''t1,cF.R (If" TYPE 46 CALLS - 203 
NUMBER OF TYPF.: ... ., 

":'l'_ CALLS - Z tU1Fl[R r)F T'r'PE 47 (ALLS - 0 
t«.JMEER OF riPE 23 CRl.L·3 - 118773 rU'H!£R elf" TYPE 48 CALLS - (} 

tU1BER (If" TYPE 24 CHLLS - 11 

JOB CUISS STt=tTISTrt:~ n~IE INTERVAL" :OQC)03. 14 MILLlSECOI'fDS 
CLASS r~ - C'PERATR 
tlUMBER ')r i'1I:TIVE: r,,,,"TS - ~ 
NI.JMBER Or JOSS l,,JFtITII'IG F'(lR JXTS ,. ~J 

~U1EE:? ,jr PESERI.IED ;:-:T5 • 1 
MAXIMUM nUMBER l:F" ;::TS .. '34 

Joe ':;CHEJJUI...EP STATISTICS TIi'!E ItfTER'}Al, - ;:::0006, 12 MILl.ISE':OriDS 
NUMBER ':F MEMORY C0MPACTS - 157";6 
tlUMBER ,)F ~:'l!. .. S - 1258 
NUMBER (if" e:<PANoS - 14 
~lUMBEP. OF" P8JUCE:'~ -
NUMBER ,)F rNIn~TES -
~~UMBER ':'F TEFMItIPtTES ,. 
t~JMBEP ')F SCr-EnULWG INTERI·fA\....S -
NUMBER r)F n ICEO< l..!RITES -
CLASS STFUC'nJRE: tlAf"l£ ,. 
rlUI"fBER ('r rCES Itl S'(STEM -
t~.JI''!BER ':F ACTI'':E ;:<TS -
I'1A:>-:IML::1 JIo r.;~,.; , LIMITl 
tlUMBEP ':'F r=tI.:AILA8L£ F':")L lXT'3 
tlUMBEP ':'r OEF"!NED ':t.MSSES -
t1UMEEP OF CLfoSSE3 v~ I TII'~.; F':P J::<TS -

'3 
5 

60 
212 

38 

3.3 

14 
%5,=,5 

Listing of all subtypes of SPM records (continued) 
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OVERLAY MANAGER 





OVERLAY MANAGER (OVM) 

CONTROLS THE LOADING OF TASK OVERLAYS. 

tt EACH TASK USING OVM MUST RESERVE A MEMORY AREA SUFFICIENT 
TO HOLD ONE OR MORE DISK BLOCKS (512 WORDS) AS AN OVERLAY 
AREA. 

__ OVERLAYS MAY BE NESTED UP TO TEN DEEP J THAT IS OVERLAY X 
r1A Y CALL OVERLAY Y J ETC. 

AN OVERLAY MAY CALL ANOTHER OVERLAY WITH OR WITHOUT RETURN 
REQUESTED TO ITSELF. 

__ ONCE IN MEMORY AN OVERLAY MAY OR MAY NOT BE RELOADED FROM 
DISK DEPENDENT ON CHANGES IN INTERNAL CODING OR TABLES WITHIN 
THE OVERLAY. 

4t EACH CALLED OVERLAY OVERWRITES THE TASKS OVERLAY AREA WITH 
THE REQUESTED OVERLAY. 

13.1 





JOB CLASS MANAGER 





JOB CLASS MANAGER (JCM) 

• VALIDATES JOB CLASS QUALIFICATIONS AND ASSIGNS A JOB TO 
A CLASS. 

• LINKS JOB INPUT QUEUE ENTRIES IN THE SDT BY CLASS RANKJ 
JOB PRIORITYJ AND TIME SUBMITTED. 

• OPTIONALLY REPLACES EACH JOB STATEMENT PRIORITY WITH THE 
CLASS RANK PRIORITY. 

• ASSIGNS THE NUMBER OF AVAILABLE JOB EXECUTION TABLE (JXT) 
ENTRIES FOR EACH SPECIFIED JOB CLASS. 

• ONCE A JOB HAS A JOB EXECUTION TABLE (JXT) ENTRY J ITS CLASS 
ASSIGNMENT DOES NOT CHANGE UNLESS THE JOB IS RERUN. 

• A USER MAY LOWER A JOB CLASS THROUGH A PARAMETER IN THE JOB 
CONTROL STATEMENT. 

• ENABLED/DISABLED THROUGH OPERATOR COMMANDS. 

15.1 





TAPE QUEUE MANAGER 





TASK TO BE PROVIDED 

16.1 





CONTROL STATEMENT PROCESSOR (CSP) 

--------------------------_ .. -.... _ .... 





CONTROL STATEMENT PROCESSOR CCSP) 

BINARY COpy OF CSP RESIDES IN MEMORY IMMEDIATELY ABOVE STP 
OR OPTIONALLY ON DISKCS). 

WHEN A USER JOB IS SUBMITTED JSH CALLS EXP TO COpy CSP 
INTO THE USER FIELD CAT BA+200 g). 

CSP EXECUTES IN THE USER FIELD AND IS SUBJECT TO USER 
JOB STATES. 

CSP SHARES THE USER TABLES SUCH AS THE JTA, JCB, DSP's, ETC. 

e CSP' CRACKS' USER CONTROL STATEMENTS I 

CSP ENTERS MESSAGES INTO THE LOGS THROUGH THE MESSAGE MACRO. 

17.1 





EXAMPLE 

THE CONTROL STATEMENT 

I ASS I GN <DN=MYFI LE, BS=2S) 

IS STORED IN THE JCB AS FOLLOWS: 

o 

5 

15 
16 

A 
N 
, 
0 
0 

0 
A 
0 
0 
0 
M 
0 
B 
0 
2 
0 

S S 
= M 
B S 
0 0 
0 0 

0 0 
S S 
0 0 
N 0 
0 0 
Y F 
0 0 
S 0 
0 0 
5 0 
0 0 

I G N 
Y F I 
= 2 5 
0 0 0 
0 0 0 

· 
· · 

0 0 0 
I G N 
0 0 0 
0 0 0 
0 0 0 
I l E 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
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( 0 
l E 
) 0 
0 0 
0 0 

0 0 
0 0 
O. 17A 
0 0 
0 07 
0 0 
0 17R 
0 0 
0 07 
0 0 
0 378 





~ CSP ~ 

BGN 

ENTER A HEADLINE 
MESSAGE 

IN LOGFILES 

F$GNS 

MOVE JOB 
STATEMENT 

FROM JTA TO JCB 

ENTER THE 
STATEMENT 

INTO LOGFILES 

$CS 

'CRACK' 
THEe JOB 

STATEMENT 

SET JOB 
PARAMETERS 

OPEN SOUT, 
$IN. ASSIGN 

ALIASES FT06,FT05 

F 

MOVE NEXT 
STATEMENT 
FROM JTA 

TO JCB 

ENTER THE 
STATEMENT 

INTO LOGFILES 

$CS 

'CRACK' 
THE STATEMENT 

PROCESS 
THE CSP VERB 

17.5 

ENTER ACCOUNTING 
INFORMATION 

INTO LOGFILES 

SET UP 
TERMINATE 
CALL F$TRM 

EXIT 

..... .,... f
'--

r- -

IN EXP 

READ THE 
DATASET INTO 

THE USER FIELD 

EXECUTE 
THE DATASET 

MOVE CSP 
INTO THE 

USER FIELD 

~ @ 





FRONT END 

~,,- .... , 
I DISK' 
, ERROR \ 
CORRECTIO 

" '---1t-, 

~ INTERRUPT 
:?J'+ HANDLERS 

~-? 
?t-. 

«'-? 

18.1 
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- -........... ".- ..... 

- J!lI ..... 

" .-- .... 
~STEM " 
P~RFORMANc,e 
\ MONITOR I 

" .......... - ,; 

- TI~MORY \ 
"i tRROR \ 

PROCESSOR I 

"'---/ 



JOB)JN=EXAMPLE)P=3. 
ACCESSJDN=TEMPJPDN=MASTERFILEJR=SECRET. 
ASSIGNJDN=TEMPJBS=12. 
COPYD)I=TEMPJO=COPY. 
DISPOSE)DN=COPYJSDN=BACKUP) DC=ST)MF=A. 
EXIT. 
EOF. 

1. JOB IS STAGED FROM FRONT-END TO CRAY-I. 

2. STATION CALL PROCESSOR (SCP) RECEIVES JOB AND PLACES 
IT IN THE SYSTEM DATASET TABLE (SDT) WHICH IS THE INPUT 
QUEUE FOR JOB SCHEDULER. SCP ALSO SAVES JOB IN THE 
DATASET CATALOG (DSC). 

3. JOB SCHEDULER PICKS THE JOB FOR EXECUTION FROM SnT AND 
THEN MAKES AN ENTRY FOR THE JOB IN THE JOB EXECUTION 
TABLE AND ALLOCATES MEMORY. 

4. JOB SCHEDULER CONNECTS THE JOB TO CPU. 
10~cf\W 

5. CONTROL STATEMENT PROCESSOR (CSP) CRACKS THE ACCESS CARD) 
CALLS THE EXCHANGE PROCESSOR (EXP) TO VERIFY PERMISSIONS 
TO ACCESS MASTERFILE. 

6. CSP CRACKS THE ASSIGN CARD) CALLS EXP TO OPEN TEMP) AND 
CHANGE THE BUFFER SIZE TO 12 INSTEAD OF 4 BLOCKS. 

18.2 



7. CSP CRACKS THE COPYD CARD J CALLS EXP TO LOAD PROGRAM 
COPYD FROM THE SYSTEM DIRECTORY. 

8. COPYD EXECUTES J I/O BOUND) STREAMING DATA FROM TEMP TO 
COPY. 

9. JOB SCHEDULER RECOGNIZES THAT JOB'EXAMPLE' IS STREAMING 
AND COi~NECTS EXAMPLE TO THE CPU WHENEVER A BLOCK IS 
AVAILABLE IN THE INPUT CIRCULAR BUFFER. 

10. CSP CRACKS THE DISPOSE STATEMENT) CALLS EXP. 

11. EXP WRITES AN ENTRY FOR BACKUP IN THE SnT OUTPUT QUEUE. 

12. SCP STAGES BACKUP TO MAINFRAME A. 

13. DEPENDING ON MAINFRAME AJ SCP DELETES ENTRIES FOR BACKUP 
IN THE SDT AND DSC. 

14. CSP CRACKS EXIT STATEMENT) CALLS EXP TO TERMINATE THE 
JOB. 

15. EXP SEARCHES FOR SOUT) COPIES SLOG TO SOUT (EXTENDING 
SOUT)) CHANGES SOUT/s DATASET NAME TO JOBNAME. 

16. JOB TERMINATION CHANGES ENTRIES IN THE DSC AND SnT 
OUTPUT QUEUE FOR DATASET EXAMPLE. 

17. SCP STAGES EXAMPLE TO MAINFRAME AJ ETC. 

18. JOB TERMINATION RELEASES ALL LOCAL DATASETS J DELETES 
$CSJ AND TERMINATES JOB. 
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SYSTEM INTERACTION 





JOB ENTRY 

1. THE STATION CALL PROCESSOR CSCP) TASK EXAMINES A DATASET 
HEADER MESSAGE AND DETERMINES A JOB DATASET IS ENTERING 
THE SYSTEM. 

SCP MOVES THE SEGMENT BUFFER TO THE DISK BUFFER EACH TIME 
THE SEGMENT BUFFER BECOMES FULL FROM INPUT OF THE SUBSEGMENTS. 

SCP REQUESTS THE JOB DATASET DISK BUFFER BE WRITTEN TO DISK 
BY THE DISK QUEUE MANAGER CDQM) TASK. 

2. THE DISK QUEUE MANAGER CDQM) TASK ALLOCATES DISK SPACE FOR 
THE JOB DATASET ON THE INITIAL CALLJ AND HAS THE DISK BUFFER 
WRITTEN TO DISK VIA THE DISK DRIVER. 

3. UPON REQUEST FROM THE STATION CALL PROCESSOR (SCP) TASK J 

THE JOB CLASS MANAGER CJCM) TASK DETERMINES WHICH JOB 
CLASS QUEUE ON THE SYSTEM DATASET TABLE eSDT) THE JOB SHOULD 
BE ENTERED IN. 

4. UPON REQUEST FROM THE STATION CALL PROCESSOR eSCP) TASK} 
THE PERMANENT DATASET MANAGER (PDM) TASK CREATES A PERMANENT 
DATASET STRUCTURE FOR THE JOB AND SETS THE DISPOSITION CODE 
CDC) EQUAL TO ASCII CHARACTERS IN. 

5. THE JOB SCHEDULER (JSH) TASK SELECTS THE HIGHEST PRIORITY 
JOB FROM THE INPUT QUEUE WHOSE JOB CLASS HAS A JOB EXECUTION 
TABLE CJXT) ENTRY AVAILABLE. 

JSH CONSTRUCTS THE JOBS JXT ENTRY AND CHANGES THE SYSTEM 
DATASET TABLE CSDT) INPUT QUEUE ENTRY TO EXECUTE QUEUE AND 
SETS THE JOB STATE TO THE QUEUED (Q) STATE IN THE JXT. 
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INITIAL JOB PREPARATION 

1. THE JOB SCHEDULER (JSH) TASK SELECTS A JOB FROM THE JOB 
EXECUTING TABLE (JXT) THAT HAS BEEN GIVEN ITS INITIAL 
MEMORY ALLOCATION. 

2. THE JOB SCHEDULER (JSH) ZEROES OUT THE JOB TABLE AREA (JTA) 
AND JOB COMMUNICATION BLOCK CJCB) OF THE JOB. 

3. THE JOB SCHEDULER (JSH) INITIALIZES THE JOB COMMUNICATION 
BLOCK (JCB) POINTERS SUCH AS HLMJ FLJ DSPJ ETC. AND SAVES 
THE POINTER TO THE JCB IN THE JOB TABLE AREA (JTA). 

4. ·THE JOB SCHEDULER CREATES DATASET NAME TABLE CDNT) ENTRIES 
FOR $CS J $LOGJ $INJ AND $OUT IN THE USERS JOB TABLE AREA 
CJTA). 

5. THE JOB SCHEDULER INITIALIZES THE JOBS ROLLFILE DATASET 
NAME TABLE (DNT) ENTRY AT THE END OF THE JOB EXECUTION 
TABLE (JXT) ENTRY.' 

6. THE JOB SCHEDULER INITIALIZES THE ROLL JOB INDEX (RJI) TABLE 
ENTRY FOR THE JOB FOR POSSIBLE RECOVERY. 

7. THE JOB SCHEDULER (JSH) SETS THE JOBS STATE TO WAITING (W) 
IN THE JXT THUS ALLOWING THE JOB TO CONTEND FOR THE CPU 
ALONG WITH OTHER ACTIVE JOBS IN THE JXT. 
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JOB ROLLOUT 

1. THE JOB SCHEDULER (JSH) TASK DETERMINES A NEED BY A JOB 
FOR USER MEMORY AND CREATES A REQUEST TO HAVE ANOTHER JOB 
IN MEMORY ROLLED-OUT. --~ 

JSH SEARCHES THE JOB EXECUTION TABLE (JXT) FOR A CANDIDATE 
FOR JOB ROLL-OUT. 

JSH AFTER LOCATING A CANDIDATE MAY HAVE TO COr1PACT MEMORY 
TO OBTAIN A LARGE ENOUGH FREE SEGMENT OF MEMORY. 

JSH SETS THE PROPER JOB STATES OF THE WAITING JOB AND 
THE JOB ABOUT TO BE ROLLED-OUT. 

2. THE DISK QUEUE MANAGER (DQM) TASK ALLOCATES DISK SPACE IF 
NEEDEDJ AND HAS THE MEMORY RESIDENT JOB AREA \~RInEN TO 
DISK VIA THE DISK DRIVER. 

3. THE JOB SCHEDULER (JSH) TASK UPDATES THE MEMORY SEGMENT 
TABLE (MST). 

4. THE JOB SCHEDULER (JSH) TASK LIFTS THE SUSPENSION ON THE 
JOB WAITING FOR MEMORY LIBERATION. 
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ACCESS A PERMANENT DATASET 

1. A JOB MAKES A REQUEST FOR PERMISSION TO USE A PERMANENT 
DATASET. 

2. THE EXCHANGE PACKAGE PROCESSOR (EXP) TASK EXAMINES THE 
REQUEST FOR VALID PARAMETERS AND ISSUES A REQUEST TO THE 
PERMANENT DATASET MANAGER (PDM) TASK FOR ACCESS AND THE 
JOB SCHEDULER (JSH) TASK FOR JOB SUSPENSION. 

3. THE PERMANENT DATASET MANAGER (PDM) TASK VALIDATES ACCESS 
TO THE SELECTED DATASET FOR THE USER JOB. 

PDM MANAGES THE NECESSARY SYSTEM TABLES SO THAT THE USER 
HAS THE DESIRED PERMISSIONS GRANTED. 

PDM CREATES A PERJ'1ANENT DATASET TABLE (PDS) ENTRY FOR THE 
ACTIVE DATASET. 

PDM CREATES A DATASET NAME TABLE (DNT) ENTRY FOR THE USER 
AND INSURES THE DATASET ALLOCATION TABLE (DAT) FOR THE 
DATASET IS MADE RESIDENT IN THE REQUESTING JOB AREA THUS 
MAKING THE DATASET LOCAL FOR THAT JOB. 

4. THE JOB SCHEDULER (JSH) TASK SETS THE JOBS STATUS BIT TO 
SUSPK (K) THUS DISALLOWING THE JOB FROM ROLL-OUT AND MEMORY 
MOVEMENT UNTIL THE JOBS DATASET ALLOCATION TABLE (DAT) 
ENTRY IS READ INTO THE USER AREA FROM THE DISK DATASET CATALOG 
(DSC). 

JSH RESETS THE JOBS STATUS TO THE WAIT (W) STATE FOLLOWING 
COMPLETION OF GENERATION OF THE LOCAL DATASET BY THE PERMA
NENT DATASET MANAGER (PDM) TASK. 
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DATASET ACQUISITION 

1. A JOB MAKES A REQUEST TO ACQUIRE A PERMANENT DATASET. 

2. THE EXCHANGE PACKAGE PROCESSOR (EXP) TASK EXAMINES THE 
REQUEST FOR VALID PARAMETERS AND ISSUES A REQUEST TO THE 
PERMANENT DATASET MANAGER (PDM) TASK TO SEARCH FOR AN 
EXISTANT PERMANENT DATASET. 

IF THE DATASET ALREADY EXISTS IN THE SYSTEM~ THE FLOW FOLLOWS 
ACCESS PROCESSING. 

IF THE DATASET DOES NOT EXIST WITHIN THE SYSTEM EXP ISSUES 
A REQUEST TO THE JOB SCHEDULER (JSH) TASK TO SUSPEND THE JOB 
AND EXP ENQUEUES THE DATASET NAME AND PLACES IT ON THE REQUEST 
QUEUE IN THE SYSTEM DATASET TABLE (SDT). 

3. THE PERMANENT DATASET MANAGER (PDM) TASK SEARCHES THE DATASET 
CATALOG (nSC) FOR AN EXISTANT DATASET AND IF SO TO VERIFY 
THE PERMISSION WORDS. 

PDM r10N ITORS NECESSARY TABLES AND USER AREAS ENABLI NG THE 
DATASET TO BECOME LOCAL TO THE JOB THAT ISSUED THE ACQUIRE 
AS IN THE ACCESS FLOW. 

4. IF THE JOB SCHEDULER (JSH) TASK WAS REQUESTED IT SUSPENDS 
THE JOB A\~AITING THE DATASET TRANSFER FROM THE FRONT-END. 

5. IF THE DATASET IS NOT CRAY RESIDENT THE STATION CALL PROCESSOR 
eSCP) TASK SELECTS THE REQUEST ENTRY FROM THE SYSTEM QUEUE 
AND COMMUNICATES WITH THE FRONT-END VIA THE FRONT-END DRIVER 
TO RETRIEVE THE NON-RESIDENT DATASET. 

SCP THEN COMMUNICATES WITH THE JOB SCHEDULER eJSH)J THE 
PERMANENT DATASET MANAGER (PDM) AND THE DISK QUEUE MANAGER 
CDQM) TO INSURE PROPER SAVING OF THE DATASET AND JOB ADVANCE
~1ENT . 
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LOCAL I/O 

1. A JOB ISSUES A WRITE REQUEST THROUGH A SYSTEM MACRO CAUSING 
PHYSICAL I/O. 

2. THE EXCHANGE PACKAGE PROCESSOR (EXP TASK EXAMINES THE REQUEST 
FOR VALID PARAMETERS AND FORWARDS THE REQUEST FOR I/O. 

3. THE TASK I/O (TIO) ROUTINES TRANSFER DATA) INSERTING RCW' s 
WHERE NEEDED) FROM THE JOB DATA AREA TO THE JOB DISK BUFFERS 
ON A WRITE. 

TID DETERMINES THE DISK BUFFERS ARE GREATER THAN HALF FULL 
AND PERFORMS CIRCULAR I/O (CIO). 

CIRCULAR I/O (CIO) ISSUES A WRITE REQUEST OF THE DISK QUEUE 
MANAGER CDQM) TASK AND HAS THE JOB SUSPENDED) STATE I; BY 
THE JOB SCHEDULER CJSH). 

4. THE DISK QUEUE MANAGER CDQM) TASK ALLOCATES DISK ON A WRITE 
IF NEEDED., AND PERFORr~S THE I/O VIA THE DISK DRIVER. 
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JOB MEMORY REQUEST 

I. A JOB MAKES A REQUEST TO ALLOCATE/DEALLOCATE MEMORY THROUGH 
AN RFL CONTROL STATEMENT. 

2. THE EXCHANGE PACKAGE PROCESSOR (EXP) EXAMINES THE USERS JOB 
COMMUNICATION BLOCK (JCB) FOR VALID PARAMETERS SUCH AS HLM~ 
FL~ ETC. 

EXP REQUESTS THE JOB SCHEDULER (JSH) TASK FOR THE ACTUAL 
ALLOCATE/DEALLOCATE OF MEMORY. 

3. THE JOB SCHEDULER (JSH) TASK UPON A DEALLOCATE REQUEST MUST 
UPDATE USER FIELDS SUCH AS L~~ HLM~ DSP POINTERS} ETC. 

JSH RETURNS THE RELEASED MEMORY TO THE SYSTEM BY UPDATING THE 
MEMORY SEGMENT TABLE (MST) AND FILLING THE RETURNED MEMORY 
WITH THE CONTENTS OF I@ERASE SHIFTED LEFT 24 BITS. 

4. THE JOB SCHEDULER (JSH) TASK UPON AN ALLOCATE REQUEST MUST 
SEARCH THE MEMORY SEGMENT TABLE (MST) FOR FREE MEMORY. 

5. IF FREE MEMORY IS FOUND ADJACENT TO THE USER JOB THE MEMORY 
MAY BE GIVEN TO THE USER BY UPDATING VARIOUS USER FIELDS SUCH 
AS LA} HLMJ ETC. AND UPDATING THE M8~ORY SEGMENT TABLE (MST). 

6. IF THE JOB SCHEDULER (JSH) TASK IN ITS SEARCH OF THE MEMORY 
SEGMENT TABLE (MST) CANNOT FIND MEMORY ADJACENT TO THE USER 
JOB} MEMORY COMPACTION OR ROLL-OUT MAY HAVE TO BE USED. 

IF SUCH IS THE CASE THE REQUESTING JOB IS SET TO THE WAITING 
(W) STATE AND THE REQUESTING JOB ITSELF BECOMES SUBJECT TO 
ROLL-OUT. 
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JOB TERi1 I NAT I ON 

1. A JOB TERMINATES WITH AN EXIT CONTROL STATEMENT INTERPRETED BY 
THE CONTROL STATEMENT PROCESSOR CCSP). 

2. CSP POSTS TERMINATION MESSAGES TO THE LOGFILES VIA THE MESSAGE 
CMSG) TASK. 

3. THE EXCHANGE PACKAGE PROCESSOR CEXP) TASK COPIES THE JOBS 
$LOG TO $OUT. 

EXP CHANGES $LOG TO SCRATCH AND RELEASES SCRATCH DATASETS AS 
WELL AS $IN, SCSI 

4. THE PERMANENT DATASET MANAGER CPDM) CREATES A DATASET CATALOG 
ENTRY CDSC) FOR EACH JOB OUTPUT DATASET THUS MAKING THE DATASET 
PER~lANENT . 

5. EXP HAS CREATED ENTRIES FOR THE JOBS OUTPUT DATASETS IN THE SDT. 

6. THE DISK QUEUE MANAGER CDQM) TASK ALLOCATES DISK FOR $OUT IF 
NEEDED, AND HAS THE BUFFER WRITTEN TO DISK VIA THE DISK DRIVER. 

7. THE JOB SCHEDULER (JSl1) TASK TERMINATES THE JOB BY RELEASING 
THE EXECUTING QUEUE ENTRY IN THE JOB EXECUTION TABLE CJXT). 

JSH RELEASES THE JOBS MEMORY AND RELEASES THE JOBS DATASET 
AND UPDATES THE MEMORY SEGMENT TABLE (MST). 

8. THE STATION CALL PROCESSOR CSCP) TASK MANAGES SYSTEM MEMORY 
BUFFEKS AND TRANSMITS THE JOBS OUTPUT DATASETS TO THE FRONT
END VIA THE FRONT-END DRIVER. 

9. UPON RECEIPT OF EACH OUTPUT DATASET BY THE FRONT-END, THE 
STATION CALL PROCESSOR CSCP) REOUESTS THE PERMANENT DATASET 
MANAGER (PDM) TO DELETE THE DATASET CATALOG (DSC) ENTRY FOR 
THE DATASET ArID DQt1 RELEA.SES THE DATASETS DISK SPACE. 
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