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OVERVIEW OF CRAY-1 OPERATING SYSTEM (COS)







CRAY-1 OPERATING SYSTEM (CQOS)

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
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COS HARDWARE ELEMENTS

® MU

STARTUP AMD RECOVERY OF COS
FRONT-END COMPUTER SYSTEM

@®  MASS STURAGE SUBSYSTEM

UTILITIES

DATA

LIBRARIES

COPY OF COS (OPTIONAL)
COS OVERLAYS (OPTIONAL)
COPIES OF CSP (OPTIONAL)

@  CRAY-1 COMPUTER
COS RESIDENT

USER APPLICATIONS EXECUTION AREAS
USER STATION BUFFERS
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COS SOFTWARE ELEMENTS

® RESIDENT SYSTEM PROGRAMS

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

® NON-RESIDENT PROGRAMS

LIBRARIES
SYSTEM UTILITIES
USER APPLICATIONS
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FRONT END RMANEN
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SYSTEM MEMORY ASSIGNMENTS

EXEC TaBLE AREA

EXEC

STP TaBLE AREA

STP

b

Copy oF CSP (oPTIONAL)

User AREA]

: J0B3 TABLE AREA (JTA)

'USER BA

JOB COMMUNICATION BLK.

User AReA?

USErR AREA3

User AREAq

User AREAN

CRAY-0S sYSTEM
LOG & STATION
BUFFERS

USER
PROGRAM
AREA

/0 TABLES &
DATASET BUFFERS

BA+200g

JCHLM
User LA

MAX IMUM
MEMORY







SYSTEM EXECUTIVE







® CONTROL CENTER FOR COS

SYSTEM EXECUTIVE PROGRAM (EXEC)

® EXECUTES IN MONITOR MODE

@ CAN ACCESS ALL OF MEMORY (BA=0,LA=IaMEM)

DISK RESIDENT

ROUTINES

COMMON

L1

Task

Task

JTA n

UtiTities '_:4 ]

CAL 1—[——“‘_.3 """ 3

CFT A L2
Loader U 4 n
———-—) 3
2
USER 1 ldle
C‘S : to
P current program
job X
INTERRUPT XPp ‘o
/ PE
TASK
> INTERCHANGE SCHEDULER ]
R > e
INTERRUPT HANDLERS EXEC
\ :
l#’ Ll °
CHANNEL PROCESSORS

\ \ XP

- FRONT- EXEC
DISK END REQUEST
DRIVER DRIVER PROCESSOR
. » L ]
p
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Task
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SYSTEM EXECUTIVE PROGRAM (EXEC)

® CONTROL CENTER FOR COS

® EXECUTES IN MONITOR MODE

® CAN ACCESS ALL OF MEMORY

DISK RESIDENT

FRONT- EXEC
DISK END REQUEST
DRIVER DRIVER PROCESSOR
p Y le e ]

CQMMON
ROUTINES

Task

Task

Task

Utilities
| cAaL i .
[cFT 1A+ ]
Loader e e L
em————— 3
— 2
USER 1 ldle
-3 to
CSP current program
job X
INTERRUPT
( NTE > XP XP
i
Y /
/////A XP
TASK
INTERCHANGE > scHEDULER £ |
T~ X
'NEEER)
INTERRUPT HANDLERS EXEC
L J
4 NN :
CHANNEL PROCESSORS
Y ¥ XP
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FUNCTIONS OF EXEC

INTERCHANGE ANALYSIS

INTERRUPT HANDLERS

CHANNEL MANAGEMENT

TASK SCHEDULER

EXECUTIVE REQUEST PROCESSOR

DISK DRIVER

FRONT-END DRIVER

2,3




SYSTEM EXECUTIVE PROGRAIM (EXEC)

CONTROL CENTER FOR COS

Je——

COMMON
ROUTINES

> Task

=a Task

Task

STP

® EXECUTES IN MONITOR MODE M s R w( TR
® CAN ACCESS ALL OF MEMORY
D1SK RESIDENT
Utilities
CAL ‘_" .
' CFT JTA ..g.
Loader ottt 4 n
———— 3
— 2
USER 1 Idle
(:S; - to
F) current program
job )
RUPT
< INTERRUP , XP P
7
¥ V4
XpP
TASK //
> INTERCHANGE ~] SCHEDULER
T~ xr
EEEER
INTERRUPT HANDLERS EE)(EE(:
®
IV‘ h N .
CHANNEL PROCESSORS
) ) XP
FRONT- EXEC
DISK END REQUEST
DRIVER DRIVER PROCESSOR
« ‘ I B ]
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® @ & o o

INTERCHANGE

SAVES CURRENT RTC

UPDATES ACCRUED CPU TIME

CALLS 1/0 HANDLER IF I/0 INTERRUPT

SENSES FOR LOST HARDWARE INTERRUPTS OF PREVIOUS DISK I/0 INSTRUCTIONS

CALLS INTERRUPT HANDLERS FOR:

CONSOLE /-T2 3NwWMf%
REAL TIME CLOCK

ERROR EXIT

NORMAL EXIT

MEMORY ERROR EXIT

i

f"; '--%~' ’ ‘

Ak e X&WM“ e e
\J"{ Vo w e

. x_,gj.;?w VW€ €T
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SYSTEM EXECUTIVE PROGRAN (EXEC)

© CONTROL CENTER FOR €8S

® EXECUTES IN MONITOR HMODE

® CAN ACCESS ALL OF MEMORY

DISK RESIDENT

COMMON
ROUTINES

e

Task

Task

Task
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, Y te le |
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INTERRUPT HANDLERS

@ EXECUTE ONE OF THE FOLLOWING INTERRUPT HANDLERS:

101 [/0 INTERRUPT HANDLER

CII CONSOLE INTERRUPT HANDLER

RTI REAL-TIME INTERRUPT HANDLER
NEI NORMAL EXIT INTERRUPT HANDLER

EEIf} ERROR EXIT INTERRUPT HANDLER

f»»MEI“’ MEMORY ERROR INTERRUPT HANDLER ., .
RS ERNL RN S AN Cle g AN v

@ CLEAR THE INTERRUPT FLAG IN THE EXCHANGE
PACKAGE OF THE INTERRUPTED PROGRAM

® DETERMINE THE CHANNEL ON WHICH THE INTERRUPT
OCCURED

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

® CONTROL CENTER FOR C8S

® EXECUTES IN MONITOR MODE

® CAN ACCESS ALL OF MEMORY

DISK RESIDENT

Loader

Utilities
CAL
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]
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JTA -
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CHAMNEL PROCESSORS

CHANNEL PAIRS ARE ASSIGNED NUMBERS AS FOLLOWS:

SO D

0 CONSOLE T v nvor, ~ Sa, | ST
6 |- 12 1/0 CHANNELS e NE

S e Wi (Y

k{ffgjl f‘?:& - = F xJJ (ii"
M;i"dr e k"ﬁ PR )
- 3¢ ~ {°¢
24 A CFL e e
26 NORMAL EXIT PSEUDO CHANNEL 2o IFE
28 FRROR EXIT PSEUDO CHANNEL IS e
30 PROGRAMMABLE CLOCK PSEUDO CHANNEL Ba/MPV: Y
32 MEMORY ERROR PSEUDO CHANNEL > | ' JeRe

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

CHT POINTS TO THE INTERRUPT PROCESSOR

CHT POINTS TO A PARAMETER AREA FOR EACH CHANMEL
PROCESSOR

CHT POINTS TO CONTROL TABLE ADDRESS







CHANNEL TABLE - CHT

The Channel Table resides in EXEC memory and contains information for use
by the interrupt handlers. There is one entry for each channel, physical

or pseudo.
of N I
L . A

LIT FOR SCP  ®
0 TPB CTA THA } Entry
CBT FOR DISK D&IVER

HEADER
Field Word Bits Description
- CHTN 0 0-23 Table name; "CHT" in ASCII
ENTRY
Field Word Bits Description
CHTPB 0 0-15 Address of task parameter word
CHCTA 0 16-39 Control table address
CHIHA 0 40-63 Interrupt handler address
CHQMNEL FPROCESSO £

CORDADDIMIDY DEDIOCICOOZ I
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INTERRUPT
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FRONT-END

Cufln)

CLEAR FLAG
BIT IN XP

Y

UPDATE EXIT
COUNT FOR
INT. PROG,

y

UBTAIN
NORMAL
EXIT ADDR.
FROM _CHT

!|qf.
PROCESSOR
HANDLER

4

CLEAR THE
I/0 FLAGS

y

OBTAIN
DRIVER

ADDRESS

FRDMICHT

DISK

INT.
DISK

OBTAIN
PHYSICAL
UNIT TABLE

ADDRESS

by

DRIVER

.13

il (R
TASK
INT
USER §

TASK

OBTAIN
USER S0.51

Y

NORMAL EXIT

MESSAGE
IN_HISTORY
_RIIFFER

v

PREPARE A
REQUEST

FOR A TASK

v

UPDATE
TASK QUEUE

v

COPY THE XP
T0 THE

USER AREA
v

INDICATE
USER XP
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EXEC
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TASK _REQUESTS

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 1/0 REQUEST

DISK BLOCK 1/0 REQUEST

READY TASK AWD SUSPEMD SELF

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







CREATE A
TASK

SET TO
RETURN
WITH ERROR
OF FULL

STP

TASK

CREATED YES ERROR

SET TASK
STATUS T0
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 STT

FORCE
TASK INTO
EXECUTION

( EXIT )

0 16 40 48 56

s7 WP-register for new taskW 01
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SYSTEM EXECUTIVE PROGRAM (EXEC)

® CONTROL CENTER FOR COS

® EXECUTES IN MONITOR HODE

® CAN ACCESS ALL OF MEMORY

DISK RESIDENT

XP

COMMON
ROUTINES

Task

XP

Task

Xp

AN

tilities
CAL _ i .
[ cFT A 12 ]
Loader SRR lg
D o 3
— 2
Copl- USER 1 - ldle
[ current program
job )
‘ INTERRUPT ’ Xp XP
S| TAsK
> INTERCHANGE SCHEDULER
INTERRUPT HANDLERS EXEC
CHANNEL PROCESSORS
\ A \
FRONT- EXEC
DISK END REQUEST
DRIVER DRIVER PROCESSOR
) 4 L T l

<
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EXEC HISTORY TRACE

CIRCULAR BUFFER BEGINS AT LOCATION DBE

LOCATION DBEP POINTS TO NEXT BUFFER ADDRESS

EACH TRACE MESSAGE 4 WORDS IN LENGTH

CIRCULAR BUFFER HOLDS THE 1024 MOST CURRENT MESSAGES.
FUNCTIONS MAY BE COLLECTIVELY ENABLED/DISABLEB

THROUGH SETTING OF LOCATION DBUGM AND ITS ASSOCIATED FUNCTION TABLE.

@ SETTING LOCATION DBUGM NONZERO ENABLES ALL FUNCTIONS
@ SETTING DBUGM+FUNCTION NUMBER ENABLES THE FUNCTION
X
X HISTORY! BUFFER FINCTION FLAGS
X
CANS142Z30000000Cwed0L  DBUGM CON ALLLEL UNIVERSAL ENRELE FLAG
V4451 VZ220CNCICTRIID CON 71010 1/0 INTEFRUPT
V5251621 200000R0C200D CON ETL USER NORMAL EXIT
25151 621 ZORRRIOCTRIQAI CON TSNEL STP NORMAL EXIT
24CS1 21 2000200000000 CON TENECL EXEC NCRMAL EXIT
2511 2472T0C 000000000 CON PRTI’L REAL: TIME IMTERRUPT
0541 2AZOROQNDYDCL NN CON PRFCL CORY. USER XP TO JTA
Q455 ITZT2RRVVRIOOIIO CON PMCOU’L MCU COMM¥BND
DS SOTEE2AERCRLeReS CON TSCAL SCHEDILE USER JOB
0421 1 1732651 COTR 2w COMN "DICR’L DISK DRIVER REQUEST
MAS2 4 3ES] 420N CON TITMSL INTER-TASK MESTHGE
OAEEISTZTDVVI DO, CON PEELCL. ERROR EXIT
17 BSSZ DBUGHH-DEUGN-S . X
IOV OVVVICIVVCTLDVOVD  NCHGBR  CON ) XCHG PAZITAGE TRACE CURRENT PCSITION
DRVGE OQDIFICGOPIDONdSG  DBFP OON 2 DEBUG BUFFER CURFENT PCSITION
0 z/ 27 sl 53
w7/
W\l 777 : Z s
1 BO Time interval since last entry
2 word 27
3 word 37 |
Field Word Bits Description
F 0 0-6 Function number
P 0 27-50 Program register of interrupted
exchange package
XP 0 51-63 Exchange package address
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DISK DRIVER (RO11)

DOES THE PHYSICAL 170 ON DISKS
REQUESTS TO RO11 QUEUED VIA THE REQUEST TABLE (RAT)
UPDATES THE DATASET PARAMETER TABLE (DSP)

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

PERFORMS SERVO OFFSET AND DATA STROBE FUNCTIONS
FOR ERROR RECOVERY







COMMON SUBROUTINES







SYSTEM TASK PROCESSOR

DEFINITION - CONSISTS OF TABLES. COMMON SUBROUTINES., TASKS.
AND I/0 ROUTINES.,

COMMON SUBROUTINES
RE-ENTRANT ROUTINES
USED BY TASKS

TASKS

PERFORMS A SPECIFIC OPERATION

CAN BE CALLED BY OTHER TASKS

HAVE THEIR OWN XP's

HAVE THEIR OWN ID NUMBERS (0-359). Y

HAVE THEIR OWN PRIORITIES (0-3779). o

BA AND LA THE SAME FOR ALL TASKS (BA=BaSTP,
LA=TaMEM)

COMMUNICATE WITH EXEC, EACH OTHER AND WITH
USER JOBS,

TABLES
USED BY STP AND EXEC

AN
[







STP_COMMON ROUTINES

@ USED BY TASKS TO PERFORM:

TASK LOGICAL INPUT/QUTPUT (TIO)
CIRCULAR INPUT/QUTPUT (CI0)
MEMORY MANAGEMENT

ITEM CHAINING/UNCHAINING

TASK TO TASK COMMUNICATION

‘ , /
" S
!

i i,
LRI e

“IHck

N
A N T , P
g1y S
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Asynchronous 1/0

Synchronous 1/0

CFT BUFFERED 1/0
STATEMENTS
BUFFER IN
BUFFER QUT
CAL BUFFERED
[/0 MACROS CAL UNBLOCKED
BUFIN BUFOUT  BUFEOF 1/0 MACROS
BUFINP BUFOUTP BUFEOD READU
BUFCHECK WRITEU
_—————eder e e |, —— ————— ——
BUFFERED [/0
SR8
w8
Y
CAL BUFFERED 1/0

. user

SRFT SWFI JRUI $wul
SRFA SWFA SRUA SWUA
$RFV SWFV SRUV $Wuv
$RFF SWFF SRUF SWUF

CFT FORMATTED/ interface
UNFORMATTED STATEMENTS
READ PUNCH
PRINT WRITE CAL BLOCKED [/0 MACROS
READ WRITE WRITEF
READP™ WRITEP  WRITED
READC WRITEC  BKSP
READCP WRITECP BKSPF
GETPOS
SETPOS
REWIND
library
v routines " T

DISK ORIVER

/ /] T VAN

Disk Controller Ffunctions

INTERFACE
$C810
UNBLOCKED DATASETS LCGICAL RECORO 1/0
SRWOR SWWOR SWEQF SGPUS
SRLS SRWOP SWWOP SWEQD $SPOS
W8 SRCHR SWCHR  SREWD
SRCHP SWCHP  SBKSP
SWWOS _ $BKSPF
..____Y..-- e e e N T e
calls
F5810
USER
A \i
TI0 c10
SRWOR JWWDR SWEOF ROCS
- Wocs
SAWDP SWWOP  SWEQD
$WWOS  SREWD clos
y
oM "r{ ; /: N\
TP
\

Overview of COS I/0
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TASK LOGICAL I/0 (TI0)

ALLOWS A SYSTEM PROGRAMMER TO DO LOGICAL I/0 AT THE TASK
LEVEL.

T1I0 ROUTINES ARE:
$RWDP/$RWDR-READ WORDS PARTIAL/FULL RECORD
$WWDP / $WWDR-WRITE WORDS PARTIAL/FULL RECORD
SWEOF-WRITE END OF FILE
$WEOD-WRITE END OF DATA
$REWD-REWIND A DATASET
$SWWDS-WRITE WORDS--UNUSED BIT COUNT

TASKS CALL TIO BY PLACING REQUIRED PARAMETERS IN ‘A’
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROUTIME.

1 TIO ROUTINE (SWWDP/$WWDR) WILL BE EXAMINED HERE. REFER
TO SMOO40 FOR REMAINDER OF TIO ROUTINES,

3.5







(A2)==;-
T

EICHIENENREY

(A6) dn VA )

[ A FIRST

A1)

/

ouT
DSP

[/0 BUFFER
cMce

TASK I/0

— — — —— em—— — — otm—  — mmm— — —— —

PHYSICAL I/0

disk
queue
manager

mass
storage

TIO Togical write
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® $WWDP/$WWDR WRITES THE NUMBER OF WORDS SPECIFIED INTO

THE 1/0 BUFFER. $WWD IS CALLED VIA A RETURN JUMP WITH
THE CALLER PROVIDING THE FOLLOWING:

ENTRY CONDITIONS:  (Al)
(A2)
(A3)

(A6)
(A7)

RETURN CONDITIONS: (AC)

Address of DSP
FWA of task's data area

Word count
If count is 0, no data is transferred

Address of DNT

Address of JXT

(=0 if not job related)
Status

<0 TIO error

=0 Logical I/0 complete
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SWWD

FIND THE
EOR

MOVE
WORDS
INTO
BUFFER

INSERT

END RECORD
WORD
é{z SWBLK INSERT BCW ’
WORDS |
NO l J
BUFFER
WBLK > HALF
$ FUL
NO
— e
WRITE
y DATA TO
UPDATE DISK (WDCS)
DATASET
PARAMETER
AREA L I
UPDATE
' DATASET
PARAMETER
EXIT PARA
3.9 EXIT




1
S

[N
o
()

A7 JXT ADDRESS, =0 IF NOT .JCB RELATED

$9.1.2.3.4.5.86.7

DPTH WORDS IN DSP

DNT ADDRFSS
JXT ADDRESS

B.ZA

CALCULATE A7 = DSP BASE
PW
IN

NOT FIRST WRITE
SET PCWA

IN + 1

CLEAR FIRST 3CW

INSERT RFW BITS

PRICEDING WRITE
PROICESS WRITE AFTER RERD

NRUT/QUTRPUT
X WRITE WORDS
X ENTRY:
X A1 @FC3
X A2 Flun
X A3 CONT
X AS DNT ADDRESS
X
X EXIT:
X Al @FCB
k 4 A2 FllAa
X R3  COUNT
X A3 [MT QDDRESS
X A7 JUXT ADDRESS
p 4 MODIFIES: .
X 2,4,
X
X WRITE WORDS., PARTIAL MODE
SWDP = X
56 2
J WL
X WRITE WORDS, RECORD MODE
BWWDR = X
56 >1
Lio1 = X
S1 A3
y=4 A7
S1 S1<D’24
51 3132
WEDRTH+S,AL S1
W2 = p 8
A7 B?
51 A7
se A2
51 1’24
s1 51182
WeDSTMHZ, A1 51
R TDSP
S4 5,A1
53 2.A1
RO 54
52 <30
JAN LEJO3
54 S21254482
=2 <1
Ad S3
s3 S3+22
52 154
2 s2<71
Ad A3+R7
9.48% A
A4 Ad—/’
Sd s21z4
W23 = X
=) S4<a
2 >4
M i:fargx
R LIT2D
RN Wz

ERIOR
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PAGE

4=5

L)

DD LVIWLMOOLNNULEHEOOLNEGOHOVVLOVULVBOHOLOWVBGLOOBVONOOVBNLVLVBOUVLDOWOHBBOOBOBOOVBBEY KWWY

L1838
.16413
.16470
.1e421
18422
.16423
.16424d
.16425
.16428
.16427
18428
J15423
.16430
.16431
.18s32
.18433
.16434
.15435
.168435
L1E437
.1s422
.18433
.15d440
.1ed4t
.18442

143

.. w44
16445
.16445
L 16447
.18443.
.16449
.1R4ED
. 16451
L16852
.16453
.18e&d
. 18455
. 16456
. 16458
.18453
L1es80
18
C1Bae2
16433
RRECCEZES
 184R5
. 18458
.16aes?
18462
.18452
L1670
Clizdy

15472

273

ClesTd
.iears
L1475



R TDSP CA_CIATE A7 = DSF BASE ADDRESS S.18477
Wuld4 z * $.15827%
S 1., FI=ST oo 122
=) S4 3. 16273
s4 55154852 CLZAR RFD BITS 3.16:322
52 a 3.168<31
JSP oS NOT BOR 3. 18222
S0 sa<2 S. 1833
s2 <17 5.18034
JSP WS NOT BOF 3 18235
o) Sa<1 S.1Be38
s2 <43 5.18227
JEM (AR WRITE AFTER EOD S. 1523
Wios = X S.16¢23
sz 52¢20 3.16429
A3 AZ+HA3 Lia + 1 S.16431
s4 #5254 CONDITIONAL CLEAR BFI, BRI $.16272
St 51-53 F -1 S.1ecs3
S2 <11 S.162324
~Ad S3 [ S.16235
S S2251 5 18eHS
31 S3+S1 S, 168437
AL 51 NCWA S 1RLIR
WaDPTM,. A1 5S4 T. 2R 3. 18233
Wilo = X S 1520
s7 WEDPE10, AL 5,185
S6 Al 3.16272
AL AZ-a3 3.168203
AG Ad—AG 3. 18504
S1 AL 3.16525
AR AL-AS S, 16525
s <5 S.16597
AL 55 S.16398
JAP W11l COUNT FIRST S.1559D
S1 AS S. 16510
Wil = X 2.16511
S S1 5.16312
s2 #S1852 S. 18513
AS 52 S.ia3ls
A AS+1 FIRST SCGMINT LENGTH $.153515
as Ad+R7 3.163.5
JsZ WW1S ZE20 LENGTH S.168217
se s’ S.1e3513
ERRIF SADPRBIO.NZ. 09 S.1R/318
JSH WMy USE VECTOR MOVE iF BUFFERZD I/C S. 15222
S0 Q,R~2 S.1e521
W14 = X s. 1:::‘22
ARG As—-1 S. 16223
A2 A2+1 S.1s=24
A0 AS—1 DCNE? 318535
7 A7+1 5.18558
Ad Ad+1 s.1e527
-1.487 33 3.1£522
so 9,82 S. 15525
JAP Wdld N $. 16539
A D’e4 MOVE IN 64 WCRD CHUNKS S.1a331
WWHS = X S LE=32
=15} Ad-aS S.12233
JAM Wls NOT AT BCW .? 18534
el N7 $.18335
=4 TABK FROCESS EBZW S. 15825
JAN WdE2 ERIOR S.1e3537
J Will® S.LEE3E
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N

X
W2t

W29

=%}
S0
JAM
a7
S0
END OF COUNT
sS4
JSP
RECOPD MQLDE

sl
se
S1
s2
A
S1
s2
S
A7
Q.A7
A7
A7

~
<
~

AZ
31
(2724
2
S4
At
s1
2]
56
@, A7
A7
JAM
R
JAN
PARTIAL MODE
S1
5.A1
s
s3

e

-
>

2) Ql

~

) "LBE.H‘]\))

(9]
AR

-Jn_;:

St

AZ-A3
3.7
W14
A7-Ad
WBDPTM, Al

W3DPTM. AL
W21

WADPTM. Al
<43
$1717
S2411
sS4
S2851

>
$4151252
AZ+HG
s1

A7—Ad
AZ+AE
0,87
AG+L

Ad
A4—A2
<30
S1154852
Ad+L

A2
ARG
$51S1

$6
A7—A6
W21
1B@L
W22

X

At

S4

<20
S1!S382
<50
SZRS3
s3
WADPTM+2. A1
A3-A2

9

W2

WEDPFERR, A1
>1
S3>SaADPERU
S1153

W3DPERR. AL ST

51
3t
51
Al
Az
BY
St
Az
S1

1)
J

X
WaDPTM+2, 81
s1>D’24

R/, 2489
DJP &4LCDRESS

X

51

Az
WADPTM+5, AL
si

S1>b’24

51

Ba

NOT aT EQC
T.ZA

PW (T.Z")
PARTIAL MODE

T.2A

3 PCL
BFI., BRI

INSERT MODZ BITS

STORE RCU
PCW

FlJl

UPDATE PCUWA

INSERT FWI

NOT AT BCW
WRITE BLOCK
ERROR

UPDARTE PW
[NSERT NWR

CLEAR BP
UPDATE - IN

=)
2.5

COUNT
CO4PLETE FLAG

JXT ADLRPESS
DNT ADDRESS
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bé
(q.mmmu,mm(nmmmmmmmuwm)mmmpjmmmmmmmwmmvw‘,.m(nU‘w)mmmwmmmmwmmmmmmmmmmmwmmmmmmmmmmm(

[S RN
Q&
Qo9

N -~

16542
.1654%1
J1esd2
.16543
.letdd

16545

16548

47

. 2eSd3
.16543
.16552
.16851
.less2
.18553
. 18554
.168555
185585
.18557
.18558
.1ese3
. 16560
.16551
.1e562
. 15553
.18554
J1EE5S
.16568
.1e557
.16553
. 16569
.18570
.16571
.15572
.18573
.18574

5; S
576

16577
.18573
.18579
. 16589
.16531
.1es32
.16583
(18534
.18525
. 16538
18537

1447

18332
18533
L1558
L1688
.1esys
18557
Cldaz
J1das
L1459

. g

L1852
.16533
. 1E500
-lese1
C1sE22

16203
wmRd

16605
18695
16507
18502
16R0S



WYL

XK
X NAE

ENTRY

EXIT

oA I I I I I FK F FE I K XK R K

™~

TDSP
TDSP1

TDSPS
TDsP3
TNSPY

WM

AZ
(2343
A7
A
=1
s
A
A3
Vi
LR9,1

A2
AZ
A4

212}
VL
Vo
AL
A3
a2
A7
RE
09,1
AR
JAM

VL
A
Vo
A3
J

TDSP

WVECTOR MOVE FOR WRITE RECORD

SOURCE ADDRESS

ouT

DEXTINGTION ADLRERS

SHORT VECTOR LENGTH (NOT ZZRO)
NZCATIVE NUMBER OF WORDS TO BE MOVED

a3 SavE /3

BICVOSY V9 SAVE ARZA FOR BUFFERED 1/0
Zz D’54

AZ

WO SAVE VO

S1

-a3

Ad+HAR INCREMENT OUT

A2 SOURCE ADNDRES3

AR

VA, 1

a7 DESTIMATION ADCRESS
A3-n6 WORDS LEFT TO MCuZ
ACHRS

AZ+AR

250 D’54

Vo

-4a2

WML LOCP UNTIL ALL WORDS MOVED
A5

BIOVeSY

LA, 1 RESTORE V@

se RESTORE A3

Wuls :

KA ARSI A K X AOICICKCI K ORGSO K K TS oICKICK o K o X

CALCULATE DSP POINTER BASE

TDSP:
Al

TRSAL -
s7
AL
(=¥

2 IF JUXT ADDRESS =¢
JTA ADDRESS IF DNJTF =1
USER BA [F DNJUTF =9

DEP ADDRESS

15/9,24-DNT ADDRESS, 24/JXT ADDRESS

DSP ADDRESS (TD3P ENTRY ONLY)
BASE OF DSP POINTZRS

REGISTERS MCDIFIED -

ST
g

AR
Az
JRZ
Az
Az
s7
TDSPH, @
A
50
sQ
AL
Ny
7
R
J

N

A%, N7 50,57

KIS CKICK K A e OO IO OISR ORIk

WBDPTIHE, AL

X EMTRY s 57 = UXT SDDRESS
57 JXT ADDRESS

o

TDSFD NOT 08 RELATED

57 J¥T ACDRESS
WRUITA, &7 JTA AUORESS

S7>D’24

A3 SAVE A5

s> DNT ADDRESS
LI@DNJTF , 33

59<SADNSTT

LaJTA

TDSP3 IN JTa

AS+AT USSR BA

TDSFA,. 9 )
B3 RE TURN 3.13
%]

S223

S22

VLVLVLVLLOVLVLVLAVLLAOAVLVLLVLLOLLRVBBOVWVNBOHOOEBULGHONE®WY

Vi L@ umumnuLuuyvwenuenan

J162il
.1es1z
.18213
J1e614
.1e2iS
.16218
L1esi?
Jlesis
18213
.168320
.1e221
.1e522

o
At}

.16E24
.1esas
.16528
.1es2?
.16228
.ie8Z29
.16850
.16831
.18e32

168”33

- -

les3d
12535
16635
18537
L18822
.1enr33
18742
.1eedy
.18542
L1863
. 18644
.166<S
.16245
.16mp47
.16643
.16643
. 16559
. 166351
. 16852
Se923.
Sov3.
Se2 .
S693.
741
SEA3 .
743

. 16855
L1ees5?
C18E53
. 15659
18829
C1eest
L1Esa2

C1ees3

737
732
733
740

742

.1lessa
.1emas

18635

.166/7
. 166538
.1ARS3
16679

1857

. Ao 1
.leer2
18573

.18 L
ClEETS
16875
.1es7?
L1eET3

¢

8572







CIRCULAR 1/0

PERFORMS PHYSICAL 1/0 ON A DATASET
ACCESSIBLE TO TASKS THRCUGH TIO AND DIRECT CALLS,
CI0 ROUTINES ARE:
RDCS-READ CIRCULAR REQUEST
WDCS-WRITE CIRCULAR REQUEST

TASKS CALL CIC BY PLACING REQUIRED PARAMETERS IN ‘A’
REGISTERS AND EXECUTING A RETURN JUMP TO THE ROUTINE,

CIO READS/WRITES 512 WORD BLOCKS. THE CALLER HAS THE
RESPONSIBILITY OF MAINTAINING THE BUFFER IN/OUT POINTER
IN THE DSP., AS SHOWN IN THE PREVIOUS $¥WD FLOW DIAGRAM.

TRE CALLER SENSES COMPLETION OF PHYSICAL 1/0 BY CALLING
GETREPLY. IF A REPLY IS FOUND THE CALLER SHOULD CALL ROUTINE
REPCIO WITH S1 AND S2 INTACT FROM GETREPLY,
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OUT=F|RST~

LIMIT~> ‘ LIMIT »

A. Filling the buffer B. Emptying the buffer

FIRST »
\
IN-> |
! processing
I flow
|
ouT - :
LIMIT >

C. Concurrently filling
and emptying the buffer

Physical 1/0







DATASET PARAMETER AREA - DSP

Logical I/0 requires the presence of a DSP for the dataset in the user's

field., Refer to publication SR-001l for details of DSP use.
0 3 5 10 16 25 40 56 63
0 (.‘BSY STS DN TCS TP MEM RDM /17/7//
1 ERR LV BRI 1//// V1948 END FRST
2 Y/////7///1 1PB | IBN TRAN “IA|UDS N
3 /1 RBC | OBP | OBN ] ouT
UECF "4 \///BOD///////7 ) TBN | LMT
EOR_5_A| i?i‘i\xw PPI | PRI [ RCW
6 NEOF LPW
310/7\'";9 BF | BUBC| BWC | BWA
8 | BER ™
reserved
for use by
TI0
Tpés TPS | TPN | TPB | TPV
TR0 XTI InI TR LW 1///TRR////1//1111111111711111111111111177111
TP 7
183—TDPDIR TEC TPM Reserved for
: DEL BLNK logical 1I/0
S~
23 Y/l 77777/7 RECL ] NXRC
DIR UFMT
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Dataset Parameter Area (DSP)

TAPE
1/0







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

3,21




@ MEMAL ALLOCATES A VARIABLE-SIZE 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

QUTPUT REGISTERS: (A6) = Status:

0 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
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STP

CAl 1.23 78282 197e2/78 12:35:17 PAGE

CoMiMON SUERCUTINES

EJECT
KR SOOI KRR K A K OO OGO OOk icicK
X

X
XNAMS MEMAL
X
YPURPOSE MEMAL WILL ALLOCATE A YARIABLE SIZE AREA OF MEMORY FROM A
X MEIMIRY POOL .
X
YENTRY AB = NUMBER OF THE MEMORY POOL TO ALLOCATE FRUM
X 47 = NAMBER OF WORD3 REQUIRED
X
FEXIT A5 = STATUS
X 9 = GOOD RETURN
X 1 = INVALID POCL NUMBER
K 2 = INVALID NUMBER OF LIORDS REQUESTED
X 3 = MEMORY NOT Av&ILABE
X A7 = ADDRESS OF FIRST USEABLE WIRD ALLCCATED——MEANINGFUL
X ONLY IF A8 = 0
¥
K I X ICKICK IO O ICioIUCe K K Iiekk o icicrr Kerskicekaaicie ek ioek
MISTAKEL = 1
MISTAKEZ = 2
MISTAKES = 3
MEMAL = X
AS POOLTBL BASE ADDRESS CF POOL TABLE
GET,SS SOAST .. PTMAX, AS MAXK PQOLL NUMBER
Ad S35
(2'%) A3—E5
JA MEMERL JUME IF POOL NUMBER GREATER THAN MaX
AS ASHAS ADDRESS OF POCL WORD
50 2.A5
JSZ MENMERL
o A7
JAZ MEMERZ JUNMP IF ZERD WORDS REQUESTED
X
X THE TOTAL SIZE TO B ALLOCATED [S THE REGUZSTED SIZE PLUS
X THE SIZE OF THE HEADER AND TRAILER
X
R MPHT
a7 A7+l TOTA. SIZE RCQUIRED
X
X VERIFY THAT THE REQUESTED SIZE 1S NOT LARGER THAN THE POOL
X
GET.S1 SGRS7.PTSIZE.AS
Ad s1
AQ At~
= MIMERZ
4
GET.51 56857, FPTRASE, AS
: Si BASE ADDRESS CF MEMORY PQOL
¥
¥ LOTK OUT INTERRUPTS UNTIL THE SPACE HAS BEEN ALLOCATED
R4
S1 1
STR K. A8 31
MEMAL1Y = p4
GET.S1 35357 .MPID. A4 VALIDATE THE HEALZR WORD
s2 IDWRD. A5
z si-c2
EFRSM
GRT.,S0 S3RET L MPST. Ad
JEM MRS5S SR IR ARZA [N USE
GeT.Z1 S5RS7.MPSIZE,. A4 3IZE OF AVAILAELT AREA
Al s1
ad Ri-R7
Jiaby MzMEL_ 20 reaLEmaT e 70 UNEGUAIL TO AVAILABIE
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e3

ARZ25SS.
LT3
FRIZSSS.
~DZS3.
AO2SS.
R2Z5S.
AG2SS.
AYESS .
ARZSS.
ARZSS.
REZES.
AOZES.
AVZS5.
RO2Z5S.
ACZSS.
ARZ5S. 9
AR2SS.
AVEES .
ARZSS.
MRS5S .
BQ25T .
AVZSS.
ADZSS.
ARZESS.
RO2SS.
ADESS .
AROZES .
ROZES .
ARZEST . 3&
.954
L9635
ARZES.
ARDSS.
ARESS .
Q2ss.
ROESS .
AYESS.
~IZSS .
ROZCSS .
.374
AOZES .
AD25S.
AR2SS.
RY255.
ROESS .
~RESS .

AZCSa

POz

ARZSS
ADESS

AR2ES

A2255

P Py

RQZES

Ao SS .
ARZSS .
285
L3954
RAZES .
AUZSS.
ARZSS .
RAZSS .
AYESS .

255

323

335
936
937
228
223
340
241
e
343
244
45
245
247
948

250
251
262
2953
954
385
58
57
2538
353
S50
261
62
263

366
967
263
363
370
371
372

273

375
375
377

I73

220

.31

.922.
RAZSS.
HROZCS .
.335
RICSE .
AIESS .
AOZSS .
ARZES .

ABZSS.

322

D8

)

257

IE2
283
390
391
392
33

335
I25
297
373
239




IR I

»

€ %

*% %

MEAL29

ik s

Ead

Ead

K ¥

MEIALID

X
X
X

E I A

AT THIS POINT THE 3I1ZE OF THE REQUEST IS EQUAL TO THE
AVAILIABLE AREA

s1 1

PUT.S1 SSAST . MPST,. A4 SET IN USE INDICATOR
A2 Ad+Al

A A2-1 ADDRESS OF TRAILER LORD
PUT.S1 S3ASY . MPET. A2

RELZASE INTSRRUPT LOCKOUT

S1 2
UNLOCK
A7 A+l RETURM ADDRESS FIRST USABLZ WORD

CLEAR THE MEMORY ~L_OCATED WITHOUT DESTROYING THE HIZADER
AND TRAILER

AB A7

2.A5 s1

RS Ac+1

A AT—A2
JAM MEMAL 2O

RETURN TO REGIUESTCR WITH GOJD STATUS

ARG %
J B9

HERE AN AVAILABLE MIMORY ARZA HAS BEEN LOCATED. IT IS UNEQUAL

IN SIZE TO THE REQUZST

= X
JAM MEMALSO AVSILABLE IS LESS THAN REQUEST

REPLACE THE EXISTING HERDER WORD AND CREATE A NEW TRAILER

A2 Ad+R7

274 AZ-1 TRATLER ADDRESS

s1 Q

2.A2 s1 CLEAR QUT ANY GARBAGE
S1 Az

PUT. 51 S5AS7.MPSIZE. A4

PUT.S1 SSAS7.MPSIZE. A2 SIZE OF ALLOCATED AREA
S1 1

PUT.G1 S52S7,MP3T. Ad

PUT.,S1 SELS7.MPST,. A2 IN USE INDICATOR

se I DWRD. A3

PUT.52 S82S7.MPID.Ad

PUT. S S8/37.MFID A2 POCOL ID

CREATE A NEW HEADER AND TRAILER FOR THAT SPACE WHICH IS
STILL AVARILABLF

A2 AZ+1 ADDRESS CF NEW HEADER
Al AL-A7 SIZE OF MNEW AREA

AG AZ+AL

AB AS—L ADCRES3 OF NEW TRAILER
S6 5]

0.A2 SA CLZAR NEW HERDER

s1 Al

PUT.S1 SE57 . MPSIZE, A2
PUT.S1 SSRSE?. MPSIZE., AS
sS1 (5]
PUT.,S1 SSAST . MPST. A2
PUT. 51 SEAST  MPET, AS
PUT. &2 S5AS7.MPID,. A2
PUT, 3E SERSTL.MFID, &=
UMLOCK
3.24

RYUSSS .
SOZSS .
HOSSS .
AROZES .
SO25S.
AOZES.
AO25S .
ADSSS.
AE2Ss .
AROCSS .
ARZSS .
RICES .
ROZSS.
29983,
ROZSE .
ROZES
H1928S .
ADZSS .
ARCSS.
AYZ2SS.
RGZSS .
~E255 .
AR2ES .
FO2SS .
RAYZES.
ARSSS .
HPZSS.
ARZSS
AO2Ss .
RRZSS.
ARZSS .
ADESS .
ABZESS .
ARZSS.
ARRSS.
ARESS .
AOZ2SS.
ABZSS .
ROZSS .
A2Z2SS .
FO2SS .
AVZES .
AB2SS .
~HO2ES .
AR2SS .
ARZSS .
ACESS .
ARZSS .
ARZES .
HR2ES
RDZ5S .
G255 .
ARZSS .
RI255 .
AD2SS .
ROZSS .
Ae2Ss.
FOE5S5 .
[T Ao
AB2S3.

ADZSS

1209
106
1¢02
1203
19¢L
1ees
1eLs
1 i
1 3
1503
1019
111
102
2o

1012
1S
19153
1217
1013
1212
1022
1021
1ez2
1223
1024
1925
1023
19>
1023
1022
1029
1e3t
1022
1933
1934
1075

b .~

- 3
{w?
1223
1033
1040
1041
1042
1943
1eds
104
13
1247
1043
1243
1052
1851
1982
1es2
lecs
1655
1655
1957
1052
10553
1059
1ot

1e2

L1eR2
paEEs . T
ROZSS.
ARZSS .
ADZSS .
PRESE .

(R

PR }
1065
1ewr
1023
1oz
20



MEMAL4Q

MEMAL SO

LA

MEMER!

MEMERZ

CLEAR THE ALLOCATED AREA

[!]

3

e

oML
D
e

-r
-

RRA"C35E
i

FA2—-1

Aid+1

Ad+1

X

s1

~d+1

A2—-d

MEMAL49

%]

Bow RETURM GOOD STATUS
X
SSASZ.MPSIZE. A4  SIZE OF CURFENT AREA
s1

Ad4+a2 ADDRESS NEXT HERDER WORD
RSAS7.PTBASE.AS FOOL BAST ADDRESS
SALSTLPTSIZE.AS POOL SIZE

S1+32 ENMD ADDRESE OF PudiL_

s1

Al-ad

mMEMAL19 JUMP IN ENTRIE PCOL_ NOT YET SEARRCHED

THE MEMORY POOL DOES NOT COMTAIN ENCUGH &WAILABLE CONSECUTIVE
SPRCE TO FILL THE RZQUEST

s
=

(.g IILOIQ‘IILSQJ

RE_EASE INTEFFUPT LLOCK-OUT

MISTAKES

Bo@

X

MISTAKEL

Bo©

X

MISTAKEZ

Boo
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ACISS.
AOZSs.

A2Z2SS .

ROESS.

ALCES.
ACZSS.

ADRSS.

ARZSS.
AGSSS |

AGZSS.
AOZSS .

AOZSS.

ADSSS.
ARZSS .

ARZSS.

A25S .
RDZSS .
ADESS.
ARZSS.
AOZSS.
ARISS .
AQZESE .
ADZ3S.
A5 .
QARZESs .
AOZSS.

ACZS5.

CO753 .

ACCES.

AOESS.

AZSE .
FHOZSS.

ADZS5.
AR25S.
AR2SS.
ADZSS.

1e71
1072
1673
1674
1979
19768
1077
1073
1e79
1022
1e=1
1082
103
1024
1958
16235
1037
1033
1922
1e329
1031
1022
1223
i34
1935
1923

1027

1032
1052
1100
1101
1122
1103
1124
1105




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

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

OUTPUT REGISTERS:  (A6) = Status:
0 Good return
1 Invalid address
2 Area not currently allocated
3 Invalid pool number
(A7) = Address of memory released; meaningful only if
status is O.
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STP

COMMON SUBROUT INES

CAL 1.03 72282 19,0978 12:35:17

eSECT
IEKXRICKERK X XK ICHCKICEE IO GO Y L0k Koy ook ook O e voioiolokoickeickk
X
kS
FiAME MEMDE
¥
XKPURPOSE MEMDE RETURNS MEMCRY TO THE ~OCL COMBIMING IT WITH avAILABLE

X ADJACENT AREAS TO HELP PREWSNT FRAGHENTATION
X
YENTRY A5 = POOL NJUMBER MEMORY SHOLULD BE RETUFRMED TO
X A7 = ADDRESS OF THE MEMORY T0O BE RELEASED
X
YEXIT AB = STATUS
K @ = GOOD RETURN
kS 1 = INWALID HEADE=R 'WIORD
X 2 = AREA NOT CURRZINTLY ALLLCCATED
X 3 = INVALID POOL NUMEBER
X A7 = ADDRESS CF AREA RELEASSD——MEANIMNGFUL ONLY IF GJXOD STATUS
X
XX
HCKKICIOCICIC S TSI SOOIk ¥ orona ekl icoriocky ekl iork
DEERRL = 1
DELRRZE = 2
CERRI = 3
tEMDE = X
Al R7-1
GET.S1 SES7,.MPID. AL
s2 IDWRD. AS
Y] s2-31
JEN DZER1 JUME IF INVALID HESDER WORD
GET.,S@ SSR37,.MPST., Al
Jsz2 DEERZ JUstP [F PRIV (CUSLY RELEASED
AS POOLTRBL. BASE ADDREST CfFF POOI. TABLE
GET.S1 SSASH, PTMAX, AS Ma~ Ya_ID ARO0L NUMBER
s2 fat=y
%) sS1-82
Joi DEER3 JudP IE INVed 1D PCOL
(1= A5+ ADDRESS OF POOL WORD
S0 ?2,A5
JSZ DEZER3 JUP IR INVALID POCOL
GET. <1 S8/S7.PTBASE., AS
GET. 2 SEAST,PTSIZE.AS =i S1Z<
s2 S2+51 END RDDRES3 CF PUOL
83 AL ADDRESS OF AREA TO RELEASE
S S3-S1
JSH DZER2 JUMP IF ADDRE=S OQUTSIDE POCL PANGE
50 £2-83
IS DEERZ JUNMP TF ADORERS CUTSIDE FOOL RANGE
ks THE VALLIDATION IS COMPLETE. M ACTUAL LY RELESSE T-2 SPRCE
sa 1
STPLK.A® S5 LOCK QUT INTERRUPTS
GET.24 SERSP . MPSIZE. AL SIZE OF 2REA
sS S3+S4
A2 S
a2 2—1 TRAILER ADDRESS
55 (%)

PUT, S5 SRRAEZ,.MPST, AL MREK [T AvalLeELE
PUT. 58 SOARST ., MPSY, A2

SO S5-82 :

LGP MEMDF 12 JUMP O TE AT «REa IN POOL

Ad S5 ADDRESS COF NEXT HEZACER

GET.SO SSXST . MPST. RY

JEN MEMDE 10 JUMP TFE NFXT @AREA NOT AVIALARLE
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ACSES .
ARZSS .
ADESS .
AYZST .
ROZ2SS .
AYZST.
AD25S .
ADZSS .
ARRSS.
FOZSS .
/OS5
FR2SS .
ADZSS .
ARZES.
AR2SS.
.1121
AOZSS .
ARZSS .
AR2SS.
AP2SS .
FRZES.
AR25S .
ADZSS.
ARCSS.
AYSES .
ARZSSS.
GO2SS .
RCZSS.
~92S3 .
AOZSS.
fals =it
ABESS .
ARESS .
ADZES .
ROZST.
AD2ES .
[ASss.
ARZSS .
ARSES .
ARZES .
ABSSS .
£PYSES .
5700
ACRES .
ARZSS.
AX25S .
“OZSS .

ARESE

AT TS

| e Lo L N
ADZSES .

ADESS

ARESS

AOZES.
AGCES.
AYZESS.
ARESS .
AROZSS
ANZES .
AVeEs .
ARZST .
REEES .
ADZSS .

AGESS

PRZES

ROZSS .

1105
1107
1103
1162
1110
1111
1112
1113
1114
1115
1118
1117
1118
1113
1120

1122
1123
1124
1129
11z6
1122
1128
1123
1129
1131
1132
1133
1124
1135
1136
1132
1133
11323
1143
1141
1142
1143
1144
1145
11465
1147
1148 -
1143
1150
1151
1152
1152
1154
L1155
11S5
1157
1183
1182
1152

.1lel

1162
1153
Lled
11rS

1166

SHs?
ARZSS .

1168
1153
Liza




MEMDE10

o

i XK

=X

EMDEZ0

DEERL

DEERZ

DEER3

ggug%uLguggagau
= 5

THE FOLLOWING MEMORY PREA [S AVAILABLE. COMBINE THE TUWO
ONE LaRGE  AREAS

GET. S5

RXGS"RXRAR

T.59

9

SEAS7 MRSIZE.Ad SIZE OF FOLLOWING AREA

S5+34 COMBINED SIZE

sS4

AL+AS

Ac-1 TRAILER ADRESS

X

§1-83

MEMDEZS JUMP IF ARER IS FIRST IN POOL

Al-1 ADDRESS OF PRECEEDING TRAILER

$54S57 ., MPST. A4

MEMDEZD JUMP IF PRECEEDING AREA N USE

THE PRECEEDING AREA IS AVAILABLE. COMBINE THE TWC INTO
ONE LARGE AREA

GET.S5
54
Ad
Al

S5AS7 ,MPSIZE. A4 SIZE OF FRECEEDING AREA

34+355 COMBIMED SIZE
55
Al-Ad BASE ADDRESS OF LARGEST PREA

CREATE NEW HESDER AND TRAILER LWCRDS

.~ .

g o

X

S8&4S7 . MPSIZE. AL
S6&S7 . MP3TZE. A2

2 GOOD STATUS

Boo

X
DEERR1
Boo

X
DEERR2
B2O

X
DZERR3
B2©
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ARZSS .
A2SS .
RO2S.
ADZSS .
AGZSS
A22S5
AOZSS.
HOZSS .
AQZSS .
AUZSS.
AOZSS.
AQZSS.
AOZSS .
ADZSS .
AOZSS .
A02SE .
AG2SE .
AGZSE .
AOZSS .
AOESS.
AOZSS .
AD2SS .
ADESE .
PORSS .
ABESS.
AQ2SS .
AG2S5 .
AOZES .
AOZSS.
ADZSS .
cose3.
ADZSE.
ABZSS .

| ARZESS.

A02SS
[02Ss.
ARZSS.
AOZSS.
~O25S .
ARZSS .
ARZSS .

1171
1172
1473

1175
1176
1177
1178
1178
11209
1131
1182
1123
1124
1185
1186
1182
11388
1139
11209
1191
1192
1133
11S4
1185
1196
1197
1122
1199
1200
31

13
1204
129S
1208
1207
1208
1203
121¢e
1211



POOL TABLE -POOLTBL

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

0 16 ‘ 63
0_,/////////////////////////////////////// | Header
. Entries

>

= .

W77 SIZE BASE

Pool Table

HEADER
Field Word Bits Description
PTMAX 0 58-63 Maximum valid memory pool number in system
ENTRY
Field Word Bits Description
PTSIZE 0 16-39 Size of the memory pool
PTBASE 0 40-63 Base address of the memory pool

MEMORY POOL -POOLI....n

Memory pool areas are surrounded by header and trailer words that control
the allocation and deallocation of the areas.

16 40 63
W/// 1D SIZE
1
ST
277 D SIZE
Memory Pool
Field Word Bits Descripntion
MPST 0,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
0x0x0x0x Pool x 3.29
MPSIZE O,n,etc. 40-63 Size of the memory pool







ITEM CHAINING/UNCHAINING

@® PROVIDES MEANS FOR TASKS TO LINK DATA

® AMOUNT OF DATA TO LINK IS DEFINED BY THE TASKS
® MAY BE USED TO LINK REGISTER DATA OR POOL DATA
@ DATA IS CONSIDERED AN ITEM
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® 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

COMMON SUBROUTINES

CAL 1.03 78282 10r93/78 12:35:127 PAGE
EVECT
IR KOOI OGS A CICKIC IS IRk
XX
X
KNAME CHAIN
X

&PURPOSE CHSIN WILL ADD AN ITEM TO AN EXISTING QUELE. ITRMS ARE

X ALIAYS ADDED AT THE END OF THE QWEUE.
¥ENTRY A2 = ADDRESS OF CHAIN CONTRCOL LORD
4 A7 = ADDRESS OF THE ITEM TC ADD TO THE CHAIN
¥EXIT - Ao = UNCHANGED
X A7 = UNCHANGED
X
xK
R RO AR IO K ICICICICK KK VIR KK ICK KO RIS XX KICIICTICRRK
CHAILN = X
Sl %]
PUT,S1 SSRS7.CIFL..AZ
P, 3 58257,.CIBL, A7 JUST TO BE SéAFE
31 ' RSB

PUT.S1 | SSAS7.CICC.A7 SAVE CHAIM CONTROL ADDRESS
GET.51 56457, CCTAIL .AS

s2 A7

PUT,. 2 S$5%S87.CCTAIL.A8  NEW TAIL ADDRESS

PUT, 51 S8257,CIBL.A7 BACKWAR LINK = OLD TARIL

.52 31

JSM CHARIN12
X
X THE CHAIMN- WAS EMPTY. THIS IS THE ONLY ITEM ON QUEUS
X

PUT, 2 S58,.57,CCHEAD, A6 HEGD = TAIL

J CHAILN29
CHAINI® = X

] S1

UTLs2 S28S7.CIFLLAS FORWARD LINK OLD TAIL = MNeEW TRIL
CHRINZ® = X

" B2

3.34

71

AO255.

ROZ5S.
ALZS!

AOZSS.

ROSSS .

ARZSS .

AGZSS.

AIES.
ABZSS.
FO2SS.

ARISS.

ALZSS.
AOZSE.
AROZSS.

ASZETS.
AOZSS.
ABESS.

ARQZSS.
AOZESS .
ARZSS.
AIZSS.
ARZSS.
ARZSE .
ARSSS.
RRESS .
ROZSS .
AOZSS.
A2255.
ARZSS.
Re2S5.
ROZSS .
ABASS .
AYZES .
FROZSS .
ARZSS.
RYESS.

AY25S.

1212

>4
—

L1214
ABZSS.
AOSS.

1218
1218
1217
218
1213
122e
1221
1222
1223
1224
122
1226
1227
% ‘)28
8
1232
123
1232
1233
1254
1235
1236
1237
1238
1239
1240
1241
1242
1243
i24t
1245
1246
1247
1242
1243
1259



STP CAL 1.93 78222 19/08/78 12:35:17 P
CCHMON  SUBROUTINES i " =

R K XK A KIS ISy o OIS KIS KIS K KOICICICICICICK ¥ DICICICICIoRCK Pogc2 . 124
*E - B0492.125
TS CHALIMNF B24S2.126
¥ Be4SR . 127
KPURPOSE CHAINF WILL ADD AN ITEM TO THE FRONT OF AN ZXISTING GQUELE. R4S . 122
X BO492 . 123
) ENTRY AR = ADDRESS OF CHAIN CONTROL WORD BR4S2. 122
¥ A? = ADDRESS OF THE ITeEM TO EE ADDED Bod92.131
X BQAaSZ2 132
¥EXIT Be4a32.133
X A8 = UNCHANGED BO4322 134
¥ A7 = UNCHANGED B2d92.13S
K Bad32 . 1326
¥REGISTERS MCDIFIED - $6.$1.52.868.87.65 Bo4S2. 137
3 4 BO4S2. 138
R ICCCK K e X SRR S CICOC IO K OICKRCK K C e Rooioioicoioriciiioieenk B@4SZ2 133
CHSINF = X BQ4SZ . 149
st 1 B24S2. 141
STPK, 9 g1 LOCK QUT INTERRUPTS BPR4S2 . 142
GET. 52 S6_S7.,CCHEAD, AG BR492. 143
S s2 BOATZ . Lt
51 az BQdS2. 145
J5Z CHRINF1 BRd4S2 . 146
SPUT. 51 SERS7, CCHEAD. A2 BQ43Z. 147
AS s2 BRd492 . 148
PUT.S1 S54S7, CIBL.AS BQ492 . 143
J CHAINFZ BR4ASR2 159
CHAINFL = X BE943zZ 151
ZET.S1 S5357 ., CCHZAD Bo4Z2 132
SET.31 56257, CCTAIL Bo43I2 . 153
WCCHEAD, A8 SB RO4AS2 . 164
CHAINFZ = X Bod32 1S5
21 2T BR4g2 155
PUT. 31 S$5%57,CICC,A7 CHAIN CONTRCOL POINTER B4R . 152
23 WacIFL,A? BdIZ2 153
ZET.R S5sS7 . CIFL BodIe . 159
S1 Q BO49Z2 . 12
SET. 51 S$5357.CIBL RQ4ZTZ 151
LACIFL, A7 S2 EOd32 152
UNL K o933 .22
J B2 BQASZ . 154
ERRIF WeCIFL.ME, WECIBL BO4DZ . 155
EFSIF WBCCHEAD . NE, WACCTAIL Bod3z2. 165
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® 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

COMMON SUBROUTINES

cal 1.93 73222 iQs00s78 12:35:17

EJETT
LRKRRLCIKY ¥ R CRCR KGOS O ICK CCCr ORORISCI S SOICKCICCIORK
¥xK

¥
KNAME, UNCS@ N
X
KFURPOSE UMIZHAIN WILI. REMOVE AN ITEM FRONM AN EXISTING QUEUE. THE [TEM
k 4 TO BE REMOVED MAY QCCUPY AMY POSITION IN THEZ CHAIN.
X
KENTRY A7 = ADDRESS CF [TEM TO BE REMOVED
4
XEXIT AQ = STATUS
k4 2 = F00D RETURN
X 1 = ITEM IS NOT ON 4 CHAIN
X A7 = ADDRESS CF ITEM REMOVED
X
KK
EACOCICICKCCCICICK OICMICICICC IO R CICOE FOICKCICK AN IR ORI FOICKCKICICKICK
UNMCHERL = 1
UMCHAIN = X
GET.S1 SHAST,.CICL. A7 CHAIN CONTROL WORD ADDRESS
SQ 51
AS s
AL UNCHERL
JSZ UNCHS9 JUMP IF ITEM NOT ON A CHRIN
51 1
STRP.K.A® S1 LOCK QUT INTERRUPTS
GET.S1 S/ALSY . CCH=ZAD. AE HEAD OF CHAINM
se A7 ADDRESS OF ITEd TO REMOVE

GET.,S3 SBASZ,CIF_,A7 FORWARD LINK CF 1T
GET.S4 SE_S7.CIBL.A7 PBACKWARD LINK OF ITEM

50 $1-52

JSH UNCH19 JUMP IF ITEM NOT HEAD OF CHAIN

PUI.S3  S5AS7,CCHEAD.AS ITEM FOWARD LINK = NEW HEAD
UNCH19 = X

GET,S1  S&537.CCTaIL.A5 TAIL OF CHIAN

S0 31-52

JSN UnCHz® JUMe IF. ITEM NOT TAIL OF CHIAN

PUT. S 25257, CCTAIL. A6 ITEM BACKWARD LINK = NEW TAIL
UNCHZG = Pt

) s3

Jsz UNCH20 JUAP IF FOWAD LINK 1S ZERO

A $3

PUT.S4 S5%S7.CIBL.AZ2 NEW BRCOKWARD LINK FOR FOLLOWIMG ITEM
UNCHZe = p 4
se 4

JsZ UMCHA9 JUAP O IF BACKWERD LINK TS ZTRO
Az sS4

PUT, 53 SHS7,.CIFLLAZ2 MNEW FORWARD LINK FIOR PRECEZDING ITEM
IUNCH4® = ¥

UNLLOCK
PUT, 51 SEAST.CICC.AY  CLZAR CHAIN CONTROLL
A 9 GOQD STATUS
UNCH3@ = K
J E20
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73

AYZSS.
RE2SE.
ALSSS ..
ADZES .
ACZSS.
NR255.
R2ZSS.
ARESS .
AVZSS.
ARZSS.
AYZSS.
ALZSS.
ARZSS.
AOZSH .
ABSCS.
ARZSS .
ARZSS.

ASE

AR2CES .
ARZ=S.
ADZSS.
ARZSS .
AOZSS.
ADZSS.
AQZSE .
RQZSS .
ADZSS.
ADZSS.
ARZTS.
AR2SS .
AR2SS.
AVZSS.
PRZESS .
ADZSH .
ARZSS .
ARZSS.
AVZSTS
AVSSS .
ARISS .
AQZSS .
ARZSS .
ARSSS .
ARSSS .
AY2SS.
AQZSS.
AYZSS .
ROZSE

G

ABZET.
AVESS .
ARZSS.
Co9S23.
2255 .
o933 .
AROESS .
ARZSS .







CHAIN CONTROL - CC

Intertask communication requires chain control words in the format defined.

8 16 40 63
O[TMor QM{TL or QL HEAD TAIL
Figure 1.CC-1. Chain Control Word

Field Word Bits Description

CC™ 0 0-7 Maximum number of items to be queued to a
particular task

ccaM 0 0-7 Maximum number of items to be queued from
one task to another

CCTL 8-15 Number of items queued to a particular task

ccqQL 8-15 Number of items to be queued from one task
to another

CCHEAD 0 16-39 Address of first item on the chain

CCTAIL 0 40-63 Address of last item on the chain

CHAIN ITEM - CI

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

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

01

16

40 63

7777

FL BL

P77 cc

Field
CIEX

CIFL
CIBL

CICC

Word Bits
0 0
0 16-39
0 40-63
1 40-63

Chain Item

Description
This bit, if set, indicates that the
item is in execution.

Forward 1ink; address of next item on
the chain

Backward 1ink; address of the preceding
item on the chain

Address of the chain control word for
this item
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TASK TO TASK COMMUNICATION

® THERE ARE 2 AREAS FOR INTERTASK COMMUNICATION

1. COMMUNICATION MODULE CHAIN CONTROL (CMCO).

CONTIGUQOUS 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 CMQD.

ALL TASK REPLIES ARE THROUGH A CMOD.
2 WORDS FOR SYSTEM CONTROL
2 WORDS AS TASK INPUT REGISTERS
2 WORDS AS TASK OUTPUT REGISTERS

@® TASKS PLACE REQUESTS IN THE INPUT WORDS OF A CMOD.
@ TASKS RECEIVE REPLIES IN THE OUTPUT WORDS OF THEIR CMOD

® FORMAT OF A REQUEST IS DEFINED BY THE CALLED TASK
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COMMUNICATION MODULE CHAIN CONTROL

HEADER
TASK 0O _ ~

_ Task 0 10 1

—

TASK 1 TAsk 1701
TASK 270 1

\ TASK 310 1
\ TASK 4 10 1

|
l |
: \ TASK 5 70 1

TASK N \

\I TASK N 70O 1

COMMUNICATION MODULES

cMoD # 1
CHAIN .
TASK 2 T0 1 TTEM
pr— INPUT - -
cMoD # 2 : -
TAsK 2 70 1 - = QUTPUT - -

CMOD N
TASK 2 To 1
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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 IWTERTASK COMMUNICATION IS PASSED IN
REGISTERS S1 AND S2.
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@ PUTREQ PLACES THE REQUEST IN THE INPUT REGISTERS OF
A CMOD AND LINKS THE CMOD TO THE APPROPRIATE CMCC.
PUTREQ IS CALLED VIA A RETURN JUMP WITH THE CALLER
PROVIDING THE FOLLOWING:

INPUT REGISTERS:

OUTPUT REGISTERS:

(A1) = "Throw-away" indicator. If (Al) is positive,
control is not returned to caller until request
is queued. If (Al) is negative, control returns
with no action taken if the request cannot be
queued without suspending the caller.

(A2) = Requested task's ID
(S1) = INPUT+O

} request
(S2) = INPUT+1

None
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STP

CTOMMON SUBRCUT INES

KAKR ISR KK X SO R R OCKOROE S E U OOk

¥K
X

ENAME

K3

EJECT

PUTIEQ

CAl.

1.23 73222 12,09/78 12:35:17

I;(PURPOSE PUTREQ QUEUSS A REQUEST FOR PRICESSING TO ANOTHER TASK.
ONCZ THE REQUEST HAS BEEN CHAINED PUTRFEQ RETURNS TO THE
THE CRIGINATCR

X
®
X
¥ENTRY

AEXIT

¥

xK

PUTREQ

PUTREQLO

Al

A2
S1
s2

[T}

A
a7
A6
A7
AS
SAVEAL . A6
SAVEAZ, A6
SAVEAS. A5
SAYIAG, A6
SAVERS, AS
SAVESO. A6
SAVESL. A6
SAVZS2, A6
SAVSS3, AB
SAVESY . Fi5
SAVISS. A6
SAVISE, 46
SRV ST, A6
Az
SAVERT, A6
s6
SAVERS ., A6
SAVIAD , A6

THROW 3lJAY INDICATOR

Al = NEGATIVE THRCOW AUAY REGUEST INSTEAD OF SUSP

AL =

X
LE@SAVER
CTID.AD
ASKAY
SAVER
ABHR7
Al
A2
A3
Ad
S
So
st
s2
S3
sS4
S5
)
s7
BOO
A7
¢
S5
55
AS
s1

k4
CHPOOL
CMSIZE
MzMaL
SAVERT. A3
AS

AS
PUTREOZQ
MISTAYES
AS—A7

POSITIVE SUSPEND INMTIL REQUEST QUEUED
DESTIMATION TASK ID
INFUT+D
INPUT+1

ADDRESS OF SAVEZ ARZA FOR CRIGIN TASK

ERRCR IF INPUTZL = 2

MEMORY PCOL MUMBER

CMID SIZE

ALLOCATE & OMOD

RESTORE 222 FOR TRACE ENTRIES

JUvP IF GOOD STATUS RETURNID
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AOZSsE .
ARZ2SS .
ABZSE.
ADESS .
ARZSE .
AGESS .
AQZSS.
ARR2S5.

AY255

AP2SS.
ADZSS .
ROCES .
ARZSS .
AOZ255 .
ADSSS.
AQZES . -
ARZSS .
FOZ2SS . -
ADZSE .
AVZES .
ABZSS .
AQZES .
AOZSS .
ARZSS.
AYeSS .
AVZET . -
ANZSS .
ABZST .
ARZ2SS .
AOSSS.
PR2SS .

ARZSE .
AOE55.
AYZESS.
BO4SZ .

Bad32.

AQZSS .

AYZES .

A2SS . -
RL25S . «
ARZSS. <

HO255.

ADIEE . «

ROZSS .

AVESS 4

ADZSS .
ADTES.

.379
.320
.381
.3%2

.3&4
.385

.3288
.383

331
3Z3

335
296
3=
338
303

491
4e2
493
494
405




a6

*

PUTRER29

R

Ea R I ]

PUTREQZL

k4
) 4
3
®
SUTRIOZ2

MEMAL RETURNMED A THREE STATUS—-—THERZ

[T NO ¥EMORY AWVaILABLE.

SUSPEND AND TR AGAIN LATER

A
JEM
v
=}

J

s1

s2
CHMING, A7
CMIML. A7
POST

CALZULATE ADDRESS OF CHAIN COMTROL HeRDER
CHAIHN CONMTROL HEADER = DESTINRTION ThAS

RERHE

SaEAL, AZ
PUTREGSO

3USE

THROW &daY THE SEQUEST

ERPIRD

FUTREQ19

X

SAVESL.AZ

SAVESZ, A3

51

<2 PUT THE MESSAGE IM THE CMOD
12.51.52

5
K 1D X LENGTH OF CHAIN
COMTROL EMTRY + CTHRIN CONTRPCL BASK
SAVEAZ, A3

LE@CMCC

ASKAS

HCE

A= CHAIN CONTROL HE~DZIR ADDRESS

CALCULATE THE CHAIN CONTROL WORD ADDRESS

CHAIN CONTROL

» DD
W 0D

E3:

Al
STPLK. A2
GLT, <1
GET.32
SO
ERRSZ
ce

J=Z

S4

Si
GET, 32
GET.S3
SO
ERRsSZ
se

JEZ

s2

= CHAIN CONTROL HEADER + LENGTH CF HEADER +
CURRENT TR3ZK ID

LH@MCC
A5HS
CTID. D
ASHAL

£

CHAIN CONTROL =DL=E35

LOCK OJT INTERRIUFTS

N\

C
T D
Ul U1

9
g‘) k_)
3
*

e
)
be

ERPOR IF QUEUE Mex IS ZERG
s1-s2
PUTRIZOZ2
1
F4+51
SBL.E7, CCEILL AR
€aAST7,CCaM, AS

S3

JUNMEIF QUELE AT Max

$2-53
PTFREZRES SUMPOTFE QUEUE AT MaXx
52454

UPDATE THE WELUE COMNTS

PUT, 51
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@ GETREQ SEARCHES FOR AN ACTIVE REQUEST FOR THE CALLER.
GETREQ IS CALLED VIA A RETURN JUMP AND REPLIES WITH
THE FOLLOWING:

INPUT REGISTERS: None

QUTPUT REGISTERS:  (A0) = "Found" indicator. If (AO) = O, no outstanding
requests exist. If (AQ0) # O, a request is
being returned.

(A2) = ID of task that generated the request.
(S1) = INPUT+O }request
(S2) = INPUT+1
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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 REGISTERS: (A2) = ID of task to receive the reply.
(S1) = OUTPUT+O Reply
(S2) = QUTPUT+1

OUTPUT REGISTERS:  None

3.53
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@ GETREPLY SEARCHES FOR A REPLY TO THE CALLING TASK.
GETREPLY ALSO RELEASES THE APPROPRIATE CMOD WHEN A
REPLY IS FOUND. GETREPLY IS CALLED VIA A RETURN
JUMP AND REPLIES WITH THE FOLLOWING:

INPUT REGISTERS: None

OUTPUT REGISTERS: (AQ) = Find indicator. If (AO) = O, no reply was
located; if (AQ) # 0, a reply is being returned
to the caller.

1D of replying task

} Reply

(A2)
/(S1) = OUTPUT+0
(S2) = OUTPUT+1
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@ TSKREQ QUEUES A REQUEST TO ANOTHER TASK.

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

INPUT REGISTERS: (A2) = ID OF REQUESTED TASK
(sl) = inpuTH0
(S2) = 1nPuT+l } REQUEST
OUTPUT REGISTERS: (s1) = ouTPUT+0
(s2) = outpuT+l } EPLY

® ONCE THE REQUEST HAS BEEN PROCESSED, THE CALLER MAY
EXAMINE ITS S1,S2 REGISTERS FOR A REPLY. CONVENTIONALLY,
S1=ZERO WHEN THERE IS NO ERROR, OTHERWISE S1=ERR CODE.
S2=THE CALLING TASKS INPUT+Q REGISTER (S1) INFORMATION.
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AYZSE.
AO2SS .
ADZSS .
RPZES . 2
RRZSE . 2
ADZSS .
ADSSS . 2
ROZSS . -
A2SS .
ADZSS .
AR2SS..
ADESE .
ACESS . 2
RRZSS.Z
AD2SS . 2
FOZ5S . 25
Bo422 .
2482,
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AOZES

A g:' =
APESE . &

AAZCS . 242

ARESS . 2
AVZSS .-
ARESS .
RACZSS . 2
HI255.2
L-'\"S'- L2

MRS



K o

SKREQR29

TSKREQCEO

AT THIS POINT THERE I35 NO MIMORY AVAILSSLE. SUSPEND AND

TRY AGARIN LATER

s7
EX
R
J

A CMOD HAS BEEM ALLCCATED

s1

s2
CHING. A7
Cl4INL, A7
POST

SuUsP

ERRCRG
TSKREQLO

. 4
SAVESL. A3
SAVESZ. &3
S1

s2
12.51.82

SUT THE INPUT MESSAGE IN THE CMOD

CALOULATE THE ADDRESS OF THS CHAIN CONTROL HEADER

CHAIN CONTRIL HEARLER = DESTIMNATION TASW

RRGERA

SAVEAZ, A3
LE@CMCC
ALXAS
CMCC
AL+AS

CHAIN CONTROL HEADER ADDRESS

CALCULATE ~HAIM CCNTROL WORD ADDRESS

CHAIN CONTROL. WORD = CHAIM CONTROL HESDER + LENGTH OF CHAIN

GET.S2

CONTRO. HEAMDER + CURRENT TASK ID

LH@CMCC
ASHAS
CTID.R®
AG+A4

X

1

Al
S6%.57 ., CCTL.AS
S5%57.CCTM,AS
s2

s1-=2
TSKREQZS

1

S1+34
SBL37 . CCRL., AB
S5RE7, 200, RS
S3

52-32
TSKREQPQ
S2+S4

58357, CCTL.AS
SERI7, COOL, AB
CHAIMN
SAVERT, A3

AS

5]

At

CHAIN CONTROL UORD ADDRESS

LOCK OQUT INTE=RUPTS

ERROR IF GUELE MaxX IS ZERO

SUPIF QUZLUE AT LIMIT

QMR IF QUEUE AT LIMIT

UPDATE QUEVE COUNTS

RESTORE Bp@ FCUR TRACE EMTRIES

ENABLE [NTERRUPTS
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TD % LENGTH OF CHaIN
CONTRCL ENTRY + BASE OF CHAIN CONTROL
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ARZES . 2
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FIZ255 .
ARRSS | 2

FO255
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252

o]

e o et

254
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259
260
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263
264
265
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262
2R3
270
271

273

AYSSS . 22

ARSSS .
ARZSS . 2
FOZSS .
ADZS5 . 2
£35S
ADZSS.
AIg2S5 .
ARSSS .
ABISS | Z
AHAZES . 3x
AROZSS .
ARESS
AGESS .
ABZSE . 3

RARSSS . 203

ABZSS . 2
ADESE
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THE REQUEST HAS BEEN QUEUED T
TASK AND SUSPEMD UNTIL A RE=LY

geraggg

s9
J3SN

[5 RECEIVED

X
SAVERZ. A3
RTSS

ERRORQ
p 4
CMOUTR. A7
CMOUTL. A7
s2
TSKREQS?D

THE DESTINATION TASK DID NOT REARCTIVATE ME

IILDQ%

SAVESL. A3
SAVES2.A3
POST

R

AS

Boo

ERRAN

~S

R

FS

Bo2

Ao

ERRAN

SUsP

ERRORO
TSKREQS®O
X

S1

s2
12.81.82
UNCHAIM
SAVERT, A3
AS

URNCHAIN THE CMOD
RESTIRE B2 FCR TRACE ENTRIES

CMPOOL
MEMDE
SAVERT, A3
AS

RS STaTUS CHECK -

RE_E2SE THE CMOD MIMORY

RESTORE BO2 FOR TRACE ENTRIES

RESTCRE THE REGISTERS AND S«IT

AQ
Al
A2
AS
AB
A7
s0
51
s2
S3
S4
Ss
S6
s7
Ad
Bo@
Ad
A3
J

THE QUEUE
REQUESTOR

AL
STPLK., A2

Q.D[?Q}

SAVERS, A3
SAVENRL, A3
SAVERZ. A3
SAVERS, A3
SAVERG, A3
SAVEAR?. A3
SAVESA, A3
SAVESL, A3
SAVESZ. A3
SAVES3, A3
SAVESE, A3
SAVESS, A3
SAVESS, 83
SAVES?, 43
SAVERT. A3
A4
SAVEAd, A3
SAVESS. A3
500

X

FOR THE DESTINATION TASK IS AT [TS LIMIT THE
LITLL HAYE TO WAIT.

%)
Al RE_SASE INTERRUPT LOCKQUT
SuUsP

ERRCR?
TEKRERZY

2 THE DESTIMNATION TASK READY THE
¥
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I iaa 5.
RAYZES.
ARESS.
AO255.
AOSSS.
Re2ss .
AVZSS .
ARRSS .

AR

AVZSS.
ARZSS .
ABZSS .
ADESS5 .
ARSSS .
AD25S .
ARZSS.
AO2SS .
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2255 .
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HOZ2SS .
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® USER TO STP CALLS

ADvANCE JoB
ABorT JoB

GET SysTeM REvision Numpers
Dispose DATASET

GET CurrenT DATE

GET CURRENT TIME
ENTER LoGFILE MEssAGE

GET CURRENT JuLiAN DATE
RETURN AccumuLATED CPU TIME
RETURN AccoUNTING INFORMATION
DaTAseT REcALL SET P REGISTER & SusPenD User
TERMINATE JoB CLEAR SENSE SwiTcH
TEST SENSE SWITCH

DeLay JoB

SET SENSE SwITCH

@ & G O O ® O o @D

OPEN DATASET

REQUEST MeMORY

CLose DATASET

CreaTe DNT

SET ExcHance Packace Mobe
GeET NexT CoNTROL STATEMENT
Loap BINARY DATASET

RETURN DATASET

PERMANENT DATASET MANAGEMENT REQUEST
READ Disc CIRCULAR

@ O ®© 6 O P @ O O O & OO O O @ PO O S o

WrR1TE Disc CIRCULAR

® A USER COMMUNICATES WITH STP THROUGH MACRO CALLS.

3.63







STARTUP (D)







TASK PROCESSORS

@ CURRENT TASKS ARE:

CRAY-0S 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 MANAGER

TAPE QUEUE MANAGER

4,1







CRAY-0S STARTUP

LOADS CRAY-0S 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-CONTINUATION OF COS FOLLOWING A NORMAL
SYSTEM SHUTDOWN

RESTART-CONTINUATION OF COS FOLLOWING A SYSTEM
INTERRUPTION,







INSTALL

@® LOADS THE CRAY-1 OPERATING SYSTEM (COS) INTO CRAY-1 MEMORY,
@ CRAY-1 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-1 MEMORY SIZE.

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

@  SYSTEM TABLES ARE INITIALIZED FOR THE VERY FIRST TIME.
REFLECT HOW MUCH USEABLE DISK SPACE IS AVAILABLE (DRT).

CREATES A DISK DATASET CATALOG (DSC) AND WRITES THE
DSC TO THE MASTER DEVICE.

MAKES ENTRIES IN THE DSC FOR $ROLL

o O &

DsC
~—

DATASETS

N/

MASTER
DEVICE

DATASETS

DATASETS

N

DEVICE

Mass Storage Organization

4,5
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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=SYSDIR,T=2,M=20,P=15. ACCESS,ENTER,DN=PDSLOAD.
*. ACCESS,ENTER,DN=SKIPD.
*. SDR initialization job ACCESS,ENTER,DN=SKIPF.
*, ACCESS,ENTER,DN=SKIPR.
ACCESS,ENTER,DN=AUDIT. . ACCESS,ENTER,DN=UNB.
ACCESS,ENTER,DN=BUILD. ACCESS,ENTER,DN=UPDATE.
ACCESS,ENTER,DN=CAL. ACCESS ,ENTER,DN=WRITEDS.
ACCESS,ENTER,DN=CFT. (EOF)

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.







DEADSTART

CONTINUES THE CRAY-1 OPERATING SYSTEM (COS) FOLLOWING A
NORMAL SYSTEM SHUTDOWN,

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

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.

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 AMD MAKES IT
A PERMANENT DATASET.

PRESERVES ROLLED JOBS AND ASSOCIATED DATASETS IF REQUIRED.

REBUILDS THE SYSTEM DIRECTORY FROM DISK IF DESIRED. -
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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 (DNT) 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,
ADDITIGNAL ENTRIES MAY BE ADDED TO THE SYSTEM DIRECTORY
AND THE $SDR DATASET.
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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 DATASETS, AND WITHIN A JOBS JOB TABLE AREA
(JTA) FOR A JOB.

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

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.

DAT VERIFICATION OCCURS IN TWO PASSES

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

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







STATION CALL PROCESSOR (SCP)







STATION CALL PROCESSOR (SCP)

PROVIDES COMMUNICATIONS WITH FRONT-END SYSTEMS.

MANAGES I/0 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).
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GENERAL INTERFACE PROTOCOL

EacH MEssaGe 1s HEADED BY A LINK CONTROL PACKAGE

@ OSUBSEGMENT SIZE VARIES WITH FRONT-END

TRANSMISSIONl

TRANSMISSIONz

TRANSMISSION3

TRANSMISSIONq

TRANSMISSIONN

TRANSMISSION

LCP

SUBSEGMENTl

SUBSEGMENTz

SUBSEGMENT3

SUBSEGMENTN_l

LTP

> SEGMENT

— ——0PTIONAL

> MESSAGE







N B W N = O

LCP CONTAINS:

LINK CONTROL PACKAGE

SOURCE MAINFRAME 1D (SID)

EACH LCP CONSISTS OF SIX 64-BIT WORDS

DESTINATION MAINFRAME ID (DID)

NO. OF SUBSEGMENTS (NSSG)

MESSAGE NUMBER (MN)

MESSAGE cope (MC)

MESSAGE SsuB cobe (MSC)

STREAM NO,

(STN)

SEGMENT NUMBER (SGN)

SEGMENT LENGTH (SGBC)

STREAM conTRoL BYTES (ISCB, 0SCB)

15
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Message codes

Sender

Code] Function Front-end CRAY-1
”'66? Logon X ]

002 Relog xrt

003 Logoff X

004 Start X

005 Restart X

006 Dataset header X X

007 Dataset segment X X

011 Control X X

012 Message error X X

013 Dataset transfer request x Tt X

014 Dataset transfer reply X X

015 Enter logfile request xt

016 Enter logfile reply X

020 Logfile information request X

021 Job status request x'T

022 System status request x'T

023 Dataset status request x

024 Link status request x' T

025 Mass storage status request xTt

026 Operator function request x++

027 Debug function request YUl

030 Logfile information reply X

031 Job status reply X

032 System status reply X

033 Dataset status reply X

034 Link status reply X

035 Mass storage status reply X

036 Operator function reply X

037 Debug function reply ‘ X

040 Diagnostic echo request x A

041 Diaanostic echo renly Tt X

Segment

X

b

X X X X X X X X X X X X X X X x xX x X

Stream
Required

LAl Optional; front end not required to send

5.7




STREAM CONTROL BYTES

@ 3 INPUT AND 8 OUTPUT STREAMS

@ ALTHOUGH EACH MESSAGE IS ASSIGNED TQ ONLY ONE STREAM,
THE LCP MUST CARRY STREAM CONTROL BYTES FOR ALL 16 STREAMS.

Ogggl Mnemonic Request/Response Sender Receiver
00 IDL Idle X X
01 RTS Request to send X
02 PTR Preparing to receive X
03 SND Sending X
04 RCV Receiving d 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 MCL Master clear X X

58



SENDER SCB SENT

RECEIVER SCB RESPONSE

IbL PTR | RCV | SUS | SVG | SVD | pPN CAN
IDL
RTS’ N c o A
SND N N A A
END N c A A
PPN
CAN

N = Normal receiver SCB response

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

A = Abnormal receiver SCB response

RECEIVER SCB SENT

SENDER SCB RESPONSE

IDL | RTS | SND | END PPN | CAN
IDL N c
PTR N
RCV N c A A
SUS N c A A
SVG N
SVD ¢
PPN c
CAN c

N = Normal sender SCB response

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

A = Abnormal sendasr SCB response 5.9




FRONT-END IS LOGGED ON

COMMUNICATIONS IN AN IDLE STATE
FRONT-END SENDS RTS(01) TO THE CRAY-1
CRAY-1 SENDS RCV (04) TO THE FRONT END.

FRONT-END SENDS SND (03) TO THE CRAY-1 ALONG WITH
THE JOB DATASET

CRAY-1 SENDS RCV (04) TO THE FRONT-END WHILE DECODING
THE MESSAGE AND SAVING THE JOB DATASET

FRONT-END SENDS END (06> TO THE CRAY-1 UNTIL CRAY-1
HAS SAVED THE DATASET.

CRAY-1 SeNDS SVD (10) TO THE FRONT-END ONCE DATASET
HAS BEEN SAVED. "

FRONT-END AND CRAY-1 THEN KEEP COMMUNICATIONS OPEN
BY ALTERNATELY SENDING AND RECEIVING IDL(Q0).
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PPN pentl 1
@ ‘ CAN} y
OO

001nL
O0inL
O0inL >
(© (®
O1rTs
<——rpn 11 0 02r1rR <
0 4rev O
@ 058US} 1 -
'____> }CAN" 2 03snp >

0O 6¢enD
SVD O 7svs
s I
CAN
—— SENDER
13 &— RECEIVER

NOTE: A MCL SCB IS A LEGAL REQUEST OR RESPONSE AT ANY TIME.

THE ONMLY LEGAL REPLY TO MCL IS IDL,

STREAM CONTROL BYTE FLOW

5.11







SCP_JOB STREAM FLOY

~~EXAMINES THE DATASET HEADER MESSAGE AND DETERMINES 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 NAME

JOB NAME AND PRICRITY

SOURCE AND DESTINATICN ID

DISPOSITION CODE SET TO JOB DATASET (IN)

HAS THE DATASET MADE PERMANENT FOR THE LIFE OF THE JOB. (DSC)

5.13







DQM

-
~
AN

- DISK

{
i

:

TaMEM

EXECUTIVE

STP
SCP
|
|
|
|
1
i
1
SCP POOL
T— V7 >
|
S
DISK
BUFFER “SEGNENT
BUFFER

SCP DATA TRANSFER
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TN

Q o X
v

O

T
NN
N
- i

EXEC
ROOS

4

INITIALIZE
CHT ENTRIES
FOR FRONT-END-

SET INTERRUPT
ADDRESS
(RLCP)

v

v

INITIALIZE

LIT ENTRY
FOR NEW 0/I PAIR

SET CL FROM
THE LIT ENTRY

v

NO

YES‘

SET CA FROM
THE LIT ENTRY

LSTART

SET UP QUTPUT LCP.
INCREMENT MESSAGE,
SEGMENT COUNTS

$ LRETRY

SET OUTPUT
ACTIVE IN
LIT ENTRY

v

SET INTERRUPT
ADDRESS
(WLCP)

v

RLCP15

EXEC

CHANNEL
ERROR

PARITY
ERROR

SET CL FROM
THE LIT ENTRY

CLEAR ANY QUTPUT
IN PROGRESS

Y

!

SET CA FROM
THE LIT ENTRY

STATION IS
NOW THE MASTER

-$W, LITRY

SET INPUT ACTIVE
IN LIT ENTRY

!

YES

NO

ERR PROC.

FROM LXT TABLE

OBTAIN LINK ID

RLCP55 # ( )

SET UP FOR
INPUT OF FIRST
SUBSEGMENT

Y

SET INTERRUPT
ADDRESS
(RSSEG)

RLCP65 *

 ———

SET CL FROM
THE LIT ENTRY

v

SET CA FROM
THE LIT ENTRY

ENA
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RSSEG

YES

CHANNEL
ERROR

YES

PARITY
ERROR

¥ RSSEG20

SET THE BA-LA
OF SUBSEGMENT
IN LIT ENTRY

Y

SET CL FROM
THE LIT ENTRY

INCREMENT SEGMENT
WORD COUNT
IN LIT ENTRY

!

SET CA FROM
THE LIT ENTRY

CLEAR
INPUT ACTIVE
IN LIT ENTRY

v

GET TASK
PARAMETER WORD
FROM THE CHT

v

CLEAR TASK
SUSPEND BIT
IN STT

I
Y

SET RE-READY
FLAG FOR
CALLED TASK

l

ENA

ENA

5.17

LIRCVR

INCREMENT
RETRY
COUNT

!

CLEAR ANY QUTPUT
IN PROGRESS

RETRY
EXCEEDED

SET I/0
INACTIVE
IN LIT ENTRY

ENA

{ LIRCVRQ

BUILD AN
ERROR LCP

'

SET CL, CA
FROM THE
LIT ENTRY

!

SET OUTPUT
ACTIVE IN
LIT ENTRY

ENA







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

MANAGES ALLOCATION/DEALLOCATION OF MASS STORAGE (DISKS)
MANAGES MASS STORAGE REQUEST QUEUES

MANAGES MASS STORAGE CHANNELS, CONTROLLERS AND DISK UNITS.
MAXIMUM OF 11 DISK CONTROLLERS (44 DSU’s)

UPDATES THE DEVICE RESERVATION TABLE (DRT) FOR EACH DSU,

CALLED BY EXEC (UPON TRANSFER OF AN I/0 SEGMENT) OR BY
ANOTHER TASK (FOR DISK REQUEST).

. \ Y.
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DATASET ALLOCATION TABLE - DAT

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

The DAT page and entry header contains general dataset information.

The DAT partition header contains general information concerning a particular
partition of the DAT. 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 DAT is composed of as many 16-word DAT pages as necessary to represent
the mass storage occupied by the dataset. Additional DAT pages continue
from the point at which the last DAT left off.
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DNT
, 0

ENTRY

HEADER ==

DAT SPACE
HEADER

DAT
PAGE
MAP

PAGE HEADER

15

15

PAGE HEADER d

PAGE12

DAT

6.3

b STP ONLY

PARTITION
/ HEADER

hat

AT | AT Al

Al

PARTITION
HEADER

Al )} AT JAI

Al







DAT
Page

W 00~ OV Ul B WM~ O

= =
— O U A~ W DD+ O

15

0 16 24 28 32 40 48 3 STP
N WCT PA }gAT
ace
MAP Hgader
N 777w o | OAT pace
=t AS PDS DAT Entry
CA v DSZ Header
LoV }DAT Partition
000000 BPB NPA NAT Header
v - A al DAT
Al Al Al Al Partition
Al Al Al Al ‘
e LDV DAT Partition
000000 BPB NPA NAT Header
Al Al Al Al
Al Al Al Al
Al Al Al Al
Al Al Al Al DAT Partition
N 2] aoro DAT ae; joage
Al Al Al Al
Al Al Al Al y

Dataset Allocation Table (DAT)
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I

AUTO ~ SYSTEM DUMP AUTOMATITC FORMATTING
DATASET ALLOCATION TABLE AREA
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FUNCTIONS :

DQMTAB

i

A

INSERT Al
INTO THE DAT

GET A

INSERT DAT
ADDRESS
INTO ONT
ERR NO
YES
DIS125

MOVE LOGICAL
DEVICE NAME
TO DAT ENTRY

!

MOVE ALLOCATION
SIZE AND STYLE
TO DAT

!

DETERMINE
NUMBER OF
Al's NEEDED

DIS155 *‘ '

RESERVE
DISK SPACE
IN THE DRT

NO

EXIT

6.8

DIS200

GET DAT
ADDRESS

GET DRT ADDRESS
FOR THIS DAT

15203 #' |

Y

CLEAR AlI's
IN THE DRT

v

INCREMENT
AVAILABLE
AI's COUNT
IN THE DRT

DIS260 ‘ v

RELEASE THE
DAT PAGES
FOR THIS DATASET

EXIT



DQM4a0

GET THE REQUEST
TABLE ENTRY

v

STORE TASK ID,
ONT ADDRESS,
TASK REPLY WORD
IN THE RQT ENTRY

v

DQM440

INSERT REQUEST
IN SECOND ENTRY
ON QUEUE

L

Y

INSERT REQUEST
AT END OF QUEUE

DQM500

1/0
REQUEST
COMPL

DEQUEUE I/0

SET TO ERROR
STATUS IN

RETURN MESSAGE

i‘___,

DIS300

TRANSFORM REQUEST
FROM LOGICAL
TO PHYSICAL

.

INCREMENT REQUEST
COUNT IN THE
EQUIPMENT TABLE

!

SET QUEUE BIT
ACTIVE IN THE
DEVICE
CHANNEL TABLE

A J0oB
REQUEST

SET THE UPDATE
DNT ENTRY QUEUE POINTERS
ACTIVE IN THE EQT
DQM438 ‘ ‘
STORE REQUEST AND UPDATE
TRANSFER DIRECTION QUEUE POINTERS
IN THE RQT ENTRY IN THE RQT

EXIT

6.9

EXIT

DQM510 4

UPDATE QUEUE
HEAD IN THE EQT

!

UPDATE QUEUE
LENGTH
IN THE EQT

v

CLEAR QUEUE BIT
IN THE DEVICE
CHANNEL TABLE

EXIT







PERMANENT DATASET MANAGER (PDM)







PERMANENT DATASET MANAGER (PDM)

PROVIDES FOR CREATING, ACCESSING, DELETING, MAINTAINING,
AND AUDITING PERMANENT DATASETS. |

PERMANENT DATASETS MAY EXIST FOR USERS OR THE SYSTEM,

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

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

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

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

7.1




B N

oy

~7

o
o

ot

At

.

i
1
Wl |

S



DAT Head

Page Map

Y
\
[y
A
\
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wn
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AY

DAT

Body

\

DAT

Page;

0 ]

Pagej
i;/’,,,//f

0 2

<

Page;

Pagep

/| DAT Entry

Header

L 4

_—

(f Partltnona

Partltuonb

-
~~a
-

<: Partltlonc

N

Partition
X

DAT Entry

DAT structure

Partition

- Header

Device
Partition




ERR -

, : SV130 ¥ sv205
‘\\ ,/J UPDATE THE ONT
SAVE SEARCH PAGE WITH PERMISSIONS,

VALIDATE
PARAMETERS

DATASET
EXIST

SAVE EDITION #,
UNIQUE ACCESS
FLAG

READ DSC
HASH PAGE

SPOOLED
DATASET

HASH PAGE
FULL

GET DSC [ D : i é'
INFORMAT [ ON ENT
NTER
FROM PDI MOVE A DAT PAGE COMPLETION
i TO NEW DSC ENTRY MESSAGE
. IN $SYSLOG
HASH — l ¢
DATASET C |
NAME CLEAR INPUT,
ALL DATNA SET OUTPUT
NOVED REGISTERS

FOR AN
EMPTY SLOT PERMANENT FLAG

SPOOLED
DATASET

CREATE AN
SDOT ENTRY
WITH DC=iIN

{A V207

CREATE A ENQUEUE
NEW DSC ENTRY THE SDT ENTRY

WRITE THE
DSC PAGE
TO DIsSK

SPOOLED
DATASET

SELF SUSPEND

; NO : FUNCTIONS:
FCTBL

CREATE A
PERMANENT DATASET
TABLE ENTRY
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ERR

ERR

©,

Y

SEARCH FOR
MATCHING PDN
AND 1D IN
DSC PAGE

EDITIONS
MATCH

SAVE
PERMISSION
CONTROL WOQRDS

OVERFLOW
PAGE

INCREMENT
QVERFLOW
PAGE COUNT

QVERFLQY

READ DsC
OVERFLOW PAGE
FROM DISK

©

Y SV1i0

INCREMENT
OVERFLOW
PAGE NUMBER

Y

/

WRITE THE
DSC PAGE
TO DISK

*

[

READ DsC
VERFLOW PAGE
FROM DISK

IIIIIIr‘E2<"I||'|III"
YES

7.5

@

‘ SV220

IN PREVIQUS DSC

STORE
CONTINUATION

POINTER

Y

WRITE THE
PREVIQUS- DSC
TO THE DISK

SV195 $

CREATE A
CONTINUATION
DSC ENTRY

SV190

O,
¢

SEARCH FOR
AN EMPTY SLOT
IN CURRENT PAGE

NO
A 4

AN OVERFLOW,

SET OVERFLOW

AND PAGE FULL
FLAGS







DELETE

ERR

SAVE
DNT,DAT
ADDRESSES

ERR

MAINT.

ERR
PERMITTED

[— i

pL30

LOCATE
PROPER
ENTRY

!

DL4O

CLEAR THE
DSC ENTRY

¥y DL80

DECREMENT
PDS USER
COUNT

SER
COUNT
ZERO

\ / DL90O

CLEAR THE
PDS ENTRY

v

CLEAR ENTRIES
DADSC, DAPDS

IN DAT
— v‘ DL100
WRITE THE CLEAR
DSC PAGE PERMANENT
TO DISK FLAG IN DNT
" DL110
SET STATUS

GET DSC
INFORMAT ION
FROM PDI SPOOLED
¢ DATASET
LOCATE THE y bLeo
DSC POINTER SEARCH FOR
MATCHING
DAT IN PDS
# 0L20
READ THE
DSC PAGE
ERR
\4

7.7

TO COMPLETE

SELF SUSPEND







JOB SCHEDULER  (JSH)







JOB SCHEDULER (JSH)

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=IND,

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 O JOBS).

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

Q0
N







USER JOB SWAPPING

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

CPU PRIORITY FALLS WHEN A JOB IS CONNECTED TO THE CPU,

CPU PRIORITIES ARE RECOMPUTED AFTER EACH SCHEDULING
INTERVAL.

CPU PRIORITY IS GIVEN TO JOBS THAT ARE STREAMING
(DOING I70).

THE ALGORITHM FOR COMPUTING CPU PRIORITY IS ADJUSTABLE.







ROLL-OUT AND ROLL-IN OF JOBS

- MEMORY PRIORITY RISES WHILE A JOB IS WAITING FOR MEMORY

MEMORY PRIORITY FALLS WHEN A JOB IS IN MEMORY AND
EXECUTING

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.

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

THE ALGORITHM FOR COMPUTING MEMORY PRIORITY IS ADJUSTABLE.

ROLLED JOBS MAY RE CONTINUED OR RERUN AFTER A RESTART

8.7







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

I o i o ~J co O
i

t —>

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.)



01°8

t ——»

Showlng three jobs, only two of which can share memory at any one time.

Except for the presence of the priority~7 job, this graph is identical to
figure 3.8-2. The priority-7 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 1.22 72282 19,0278 12:35:17 PAGE A24
JOB SCHEZDULER (ROLLJCR)

SUBTITLE ~’JOE SCHEDULER (ROILJOB:”
K KIS I K o ook ks eciocier o

.20833
. 29342
. 20R4 1
. 20842
. 20843
. 20844
.20245
. 20845
. 20847
20843
.S92

. 29352
. 20852

SUBRCUTINE ROILLJGB

PURPOSE : Y
TO MAKE A REQUEST OF THE DISK QUTUE MANASER. EITHER TO COPY

A JOB QUT ONTO ITS ROLLYJT DATASZIT CR TO READ THZ JOB’S IMNGE
EACK INTO MEMORY.

0
3

NOWVVEPLWLWLHLVLULWVLBVWOBLLULNOLNIFEOVOEVKHLBNBOHOW

ENTRY :

§7‘;‘9i5‘51‘€%\“)€*565é9\‘%%\lﬁéﬁé%***%*ﬁ

84 = JXT-ENTRY ADDRESS. 20554
A% = JTA ADDRESS. - 208355
- DNP (PROCESSIMG DIRECTION IN THE ROLLFILS’S DNT) IS ALREADY 20857
SET — T0O 9 IF ROLLING IN, OR TO 1 IF ROLLING OUT. . 201853
. 203853
EXIT: 20859
I[/0 IS IN PROGRESS. 20861
.2ess2
REGISTERS: 20863
(AD—AZ) ., (AS—A7)., (50-32). (SB-S7) ARE DISTROYED . 20864
.20829
ES P 0 2P P U S US TR OGO OL PR E PP TP TP L ETC P I LI LROP S S ICL P PP SE I RTE L E S P a VDS S .208321
.20832
RCLLJOB = X : .20233
£ WaJDNT., A4 268338
A5 WAIKC IS, Aad seM .533
St AS SET 1P THE DNT: . 20594
PUT,SL S5357,.INBUF, A7  BUFFER ADDRESS = JTH ADDRESS, 20205
2 As NISBER OF BLOCKS = JOB S{ZE-S12. .20SOR
3= 32>D°9 <. 20007
~UT, 52 S52,57, DNNBK, A7 3.20998
31 Ad SUBMIT THE 1.0 PERJEST: 3.20911
21 351¢D’49 _EFT-ADJJST THE J¥T ADLCRESS. S.209132
32 Az 3.z209132
3L 311352 INSERT THE DNT AQDRESS. 3S.20914d
Al JEHID. © $.20915
A2 DAMID, @ $.20518
32 TRANSFER S0A2 . 2483
J UTREA LET PUTREQ RETURM TO THE CAiLLER. 3.20913

8.11







USER AREA MANAGEMENT

PROVIDES FOR ROLL-IN, ROLL-OUT RESOURCES

PROVIDES FOR INITIAL JOB ENTRY TO MEMORY

PROVIDES DYNAMIC ALLOCATION OF MEMORY TO USER JOBS

PROVIDES DYNAMIC DEALLOCATION OF MEMORY TO USER JOBS

USES A TABLE (MST) FOR DETERMINING USEABLE MEMORY SPACE

USES A 'FIRST-FIT’ METHOD FOR GAINING MORE MEMORY

"FIRST-FIT METHOD:

ALLOCATES MEMORY (BY BLOCK) BEGINNING 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




CAL 1.3 73222 10/05,78 12:25:17 PAGE

SUBRTITLE ’JOB SCHEDULER (L_IBGINIT)’

KRR ACKRATCCKK

*X

X

X

X

X PURPOSE:

X

X

X

X ENTRY:

X

X

X

X

X EXIT:

¥

k4

X

K

K

Xk REQISTERS

X

xX

koY,

LIB@INIT =
AZ

LIB1 =
A2
52
ga
JS2
AL
A9
222
SRt

1.(B2 =
J

KKK AKX KKK KNSR R ACKICH K K SCIOICICIICR Y SO RR KRR

SUBROUTINE LIBRINIT

TO FIND THE MST ZNTRY FOR AN ALLOCATED SEGMENT W-OSZ ADDRESS
[S KNON, OR TO FIND THE M3T ENTRY FOR THE FIRST ALI.OCATED
SEGMENT ABOVE A SFIVEN ADDRESS.

A3 = ADDRESS OF AN ALLOCATED SEGYENT WHICH IS TG BS FREED,
OR ANY VALUE LESS THAN THAT AUDRESS AS LOMG A% 1T IS
GREATER THAN THE ADDRESS OF ANY LOWER ALLOCATID SEGMENT.

S0 = @ IF NO ALILOCATED SZGMENT EXISTS WITH AN alLRESS

THAT IS EQUAL TCO OR GRESTER THAN (AZ).
azZ = {IF 50 [5 NONZERO) THE OFFSET OF THZ DESIRED MST ENTRY.
32 = (IF S© [S NINZERO) THE MST ENTRY ITSELF.

(AB-A23, (S9-32) ARE DESTROYED.

ALK ISR OISR KIS ¥ OO KX
X
-1 LET A2=9 TO FETCH THE FIRST M3T ENTRY.
X
A+l ADVAMNCE THE MST OF=SET.
B@MST. A2 FETCH AN MST ENTRY.
s2 )
LIB2 RETURN S@=2 [F NO MSADDR I35 >= AJ.
S2°D’ 64-NIMSTYFE
52 Al = MSADDR.
A1-A3 COMPARE MSADDR T THE CALLZR’S ADDRESS.
1.IB1 RE'_COP IF THIS SEGHEMT I[5M’T SULLOCATED.
LIB1 LOCP UNTIL THE DESIRED SZGYEMT IS FOUND.
X
B3 RETURN.
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Saet
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Sl
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et .
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Se2l.
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s
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432
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484
seel.
.486
Seol .
AR
%
SO .
431
4892
SO01 .
.494
485
L4595
091 .

.500

soel
Se91

e
o2
Sl
ool
Ségl
Swol
seot
021
Se01

S0l

RSN R

457

.48
seel.
Seoel.
Se2l.
S22,
.483
Sen1 .
.465
a9l
.487
Sa91.
489
SUoL.
SO91.
se2t.

459
450
451
482

166

470
471
472

.473
474

175
475

477

107

437
483
490

433

47



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 is 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,
pTus two more.

TYPE SIZE ADDR

Memory Segment Table (MST) entry

Field Word Bits Description
MSTYPE 0 0-15 Contains 0 if the segment is free;

otherwise, it contains the JXT ordinal
of the job to which the segment is
allocated.

MSSIZE 0 16-39 Number of words in the segment. This
is always a multiple of 1000sg.

MSADDR 0 40-63 STP-relative address of the first word
in the segment. This is always a
multiple of 1000g.

MEMCRY SEGMENT ALLOCATION TABLE
0040753 20002100145E20001 16000
0040754 QQVORZ0014500000263000 2QVLRRR121000000430000 CERRRICACICORCCOCRRECY CRYCVRVACOPRVROCR0ROLY

LOCATIONS 00040752 THROUGH 22Q41053 CONTAIN 0200090002000000000003
0241054 0P00COVYRVCIROYYOCOCD

8.15




-t iy s o W S et - S &S e wbd T dmd LR, TV

SUBTITLE “JO% SCHEDULER (HOVTAEM) $.20421
KT R ARSI 1O RIS ek ek ok ik icic ook $.20ds2
X 35.2¢e433
X S . 20484
X SUBIRUTINE MOVEMEM S.77488
¥ <. 25
X 3. 20ds7
¥ PURPOSE: 3. 20458
k4 TO MOVE A SLOCK OF WORDS IN MEMOIY. sea2 . ios3
X S.20430
£ ENTRY: 3.224321
K A2 = ADDRESS OF THE DESTINATION AREA. $.20492
x A4S = ADDRESS OF THE FIRST WORD T2 EE MOVID, S.20433
X A5 = NUMBER OF WORDS IM THE LESTINATIOM AREA. 5.20424
X 47 = NUMBER OF WORDS T BE MCVED. 5.20435
K S. 264365
X EXIT: , 2.20497
i THE NUMBER OF WORDS GIVEN BY MIN rA35.A7) [S MOVED FROM (ASY S.20438
X ™ (A3). A2 AND S2 QRE SET UP FOR & SUBSEQUEMT ‘ERASEAEM’ 3.20439
X CALL (WHICH WILL HAVE NO EFFECT IF 22 <= 2). S 20500
X T.20501
¥ REGISTERS: S. 20502
X (Vv@), (B19-Bl1l), (AQ—AZ), (SD-83) AFRE LIZSTROYED. Q2. 1370
k4 (T19,.T1i) ARE DESTROYED WHILE THE POST CAaLl IS PRESENT. Se22.1371
K <. 20504
¥ MTHOD: S.205¢5
¥ IF A3=AS, NO MOVING IS DONE., BUT N2 ANMD S2 ARE ST FOR 3.205685
X TRASEMEM AFYWAY . IF ARCYS, MOYING COMMENCES WTH THE 3. 20807
* LOWER RODDPESSES, IF A2XNS. IT BSGIMNZ AT THE HIGHER ONES. 3. 20503
¥4 Sd ELEMENTS ARE MOVED aT & TIME. UHLESES THE STORT LIOULD T 20509
X OVERFLOW THE DESTINATION AREA —-- M LE4TCH CASE A FINAL 3.20510
X 2RSS IS MADE WITH A REDUCED L. 3.2¢511
*X 3.20512
oGk OO e O CRCC Oy KOGk ook i ook ok S, 13

<. eSSl
MOVEMEM = X 5.2051%

B12 a3 5992.1972

B1l AS Sz 1973

A Ha—a7 TOTAL MOVE LEMGTH ([N S2) = MIN. (A5.A7). 2.2051l6

Al AS—A7 S.20517

s2 R7 S.20512

JeR ML S.20519

53 5 2.708E0
MUM1 = X 5.20521

se Al SET UP 52 AND A2 FCR A SUBRSEQUENT CALL TO 5.20522

A2 a3+a7 CRASEMEM (WILL BS & NO-0? IF S2<=2) S.20523

: S.20524

<12 a3 -5 COMPAPE THE TLWO GIVEN ADDRTSIES. 320508

Si 5 : 3. 2OSa

1 226 TMITIAL YEITOR LEMITH = oS4 3.

20 %31523 3.

JAZ =] D NOTHING IF A3=H3. SR

J5i 2 DO NOTHRIMNG [F 33<{9. 202 505

52921375

T2 &2 EUILD aRGUMEMTS FOR A POST CalLl. SCa2. L3772

Til 57 See2 1373

s1 AS FROM~ADDRESS SO . 1973

Si S1<D’Ee SE92 . 190

ooy A3 TC-ADDRESS ST02 . 1981

52 32400724 50921332

a7 =Y FROMLENGT! SET 1932

31 311357 Sz T3

gz a3 TO-LENGTH S92, S

52 SZHE7 Gonz. 1528

ST IR IDENTIFIER Sws2.

=7 5740242 : .

St 37Ty ~ SZR3. 1983

PQST 32.381.82 POST THE MOWE ARGUYMENTS : SO02 . 1950

on TLG AND RESTIRE REGISTERS. 8.16 Se2 199t

sv

T1i1 Sou2. 19392



M3

Hhdd

X

. A T g
HNIE

MyZ

Mg

MAAD

JSN

J

My
Mo

W
N

Al
Al

X

RS
§3-81
AS+al
A0, 1
A3
53-51
ASHAL
v
M3
X

S3

s3
M2

MyiM9

DO THNLY THS FINAL PaSS IF 53<B4.
MOuZ FROM THE TOP DOWN [F A3>AS.

TET WL TO 54 (OR, TN FIMNAL PA3S, TO RESIDLSY.

SET ADDRESS FCR VECTCR LCAD.

€2 = WIRDE STILL TO BE MOVED AT LOOP’S END.

ADVACE YECTOR-LOAD POINTER.

LOsD

SET ~DDRESS FOR YEZTCR STORE.

€9 WILL BE NEGATIWZ WHEN $3¢84 (OR. ON FINAL
PASS, WHEN S3=0) .

ST2FE.

RE_OIP WHILE S3 >= e4.

)

O <= 33 { 54: UWE ARE DONZ IF 53=0.
IF 32,3, GD BACK TO MAKE & FINAL PASS.

ELST FETURN.

HERE IF MOVING FROM THE TOP Nl IMSTEAD OF FI0M THE BOTTOM URP.

VO

20
2

'gei 1.

JSP

se
AL
S

(-&%B!I

X

s3
AS+HAL
A3+AL
250

K
Al
Al

X
AS-A1
S3-51
AS-AL
A, 1

A3-AL

S$3-81
A3-A1
Vv
MuMS

S3
53
MM

B19
Bil
B2

START AS AND A3 AT THEIR HIGHEST VALUES.

RESTIRE Al=64.

SET WL T2 34 (2R, IN FIMAL PASS., TO RESIDUZD).

SET =LDRESS FOR VEZTUR LORD.

$3 = WORDS STILL TQ BE MGCVED AT LOOP’S END.

BACZH UP VECTOR-LCAD POINTER,

L2abr.

SET ADDRESS FOR WETTOR STORE.

Se LILL BE MEGATIWEZ WHEN 33<84 (OR, ON FINaL
P33, WHEMN S5=0).

STFZ.

RELOCOP WHILE S2 >= 64

]

W <= 33 ¢ S4: WE 9RE DOME IF S3=9.

IF 332>2, GO BAZK TI MAKE A FINAL PaSS.
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0
8

1223
.20S31
.Z532
.28533
. 2524
L2535
. 29535
. 20537
20533
20533

e SN
. ZeEa2
20543
. 20244
. 29548
20546
20547
. 20548
. 20543
. 2550
. 292551
LZOEE2
.ZOE53
L1524

L2058
2557
. 29558
. 20553
20839
. 29551
.20%32
.205R3
. 20554
. 20553
. 225686
. 295567
. Z20553
. 20555
20570
L2571
. 20572
20573
.29S74
L2073

OBULOLVLOVBULWLOBVHUEEOEN

\
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JOB SCHEDULER JOB FLOW

JOB DATASET ENTERS THE SYSTEM
STATION CALL PROCESSOR (SCP) HAS THE JOB SAVED ON DISK

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

ONCE ON THE JXT THE JOB CONTENDS FOR MEMORY

JOB MEMORY IS ERASED WHEN JOB INITIATED (IaERASE)
JOB IN MEMORY CONTENDS FOR CPU TIME

JOB IN MEMORY MAY BE ROLLED OUT

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 Operand
Al calling task's ID
A2 JSHID,O0
S1 function code (already shifted)
S2 job's offset in JXT
- S1 S11S82
S2 address if any T
[ S2 S2<D'16
S1 S11S82
S2 auxiliary information if any -
S2 S2<D'40
S1 S1182
R TSKREQ or PUTREQ .

Input register format:

00 2y 48 53 63
B INPUT+0 AUX ADDR FC JX0
AUX Auxiliary information; unused by JSH. (Any value the caller places

in INPUT+0 is returned verbatim in QUTPUT+1.)

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

FC Function code; use equated labels of the form J$XXXX, selected from
table
JX0 JXT offset for the job in question.
Qutput register format:
00 24 48 33 63
QUTPUT+0 STATUS
QUTPUT+1 AUX ADDR FC JX0

STATUS  Status of requested function.

0 Requested function completely accomplished.
#0 Error or system is unable to fulfill request completely.







PARTIAL JOB SCHEDULER FUNCTICNS

FUNCTIONS:
JSREQTAB
Function Input
Code Parameters Function
—no input required— Fill up JXT with jobs from SDT.
J$ABORT JXO,CODE Abort a job.
JSDELETE JX0 Release all space allocated to a jdb.
JSRERUN JX0 Same as J$DELETE but reinitiate a job.
JSALLCC JXO,ADCR Allocate or release memory for a job.
JS$IOSUSP JXO Suspend a job until an I/O request is done.
J$ IODONE JX0 Resurme an I/0 suspended job.
JSDELAY JXO,ADDR Suspend a job for a given time.
J$DELAYK JX0,ADIR Same as JSDEIAY but keep the job in memory.
JSAWAIT JX0D,ADDR Suspend a job until a given event occurs.
JSSUSP JX0 Susperd a job momentarily; system initiated.
JSSUSPK JXO Same as J$SUSP but keep the job in memory.
JSREMK JX0 Lift the "keep in memory" restriction.
JSRESUME JX0 End romentary suspension.
J$STCP JXO Susperd a job indefinitely; operator action.
JSSTPALL JXO Suspend all jobs indefinitely; operator action.
JSSTART JX0 End_an indefinite suspension for a job; operator
action.
J$SSTRALL JXO End.an indefinite suspension for all jobs; operator
action.
JSCLEAR JXO Force the end of a job's suspension.
J$INDEX JXO Mark the job irrecoverable.
JSSHTDWN JXO Idle down job acf.ivity in preparation for a
system interruption.
JSRCVR JXO Lift the suspension from jobs suspended by a

J$SHIDWN 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

T'Eﬁ? pcsi+id;ff Bit Corresponding
in JXSTAT name job stafe Interpretation (when bit is set) Aﬁ9i}ﬂzm&;
0 K S Keep this job in memory; don't roll it OUt‘ﬁUOXF%fgﬁ
1 A any Abort pending; reason given in JXEPC.
2 H 0 Holding operator or shutdown suspension
until RN is set.
3 0 0 Suspended (indefinitely) by operator.
b S S Suspended (momentarily) by system.
5 T ) Suspended until a given time elapses.
6 E S Suspended until a given event occurs.
7 M M Memory allocation is pending.
8 Q Q Queued up; waiting to be initiated.
9 R R Rolled out. The M bit may alsoc be set.
10 X X Executing.
11 I I Dormant pending recall on /0 completion.
12 c any Rerun request in process.
13 D any Delete request in progress.
14 u u Unloading from memory to roll file.
15 L L Loading into a new memory area.
16 P Uor L Unload or load initiation is pending.
17 Y M, @ or R Waiting for memory liberation.
18 z M, @ or R Waiting for memory compaction.
19 B S Suspended (indefinitely) by recovery.
20 v I Waiting on INDEX write completion.
21 F I Waiting on rollfile write completion.
22 N M, @ cr B Not in memory.
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CPU SWAPPING

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

X—»1 THE JOB IS SUSPENDED PENDING COMPLETION
OF 1/0. THE CPU IS AVAILABLE FOR USE BY
ANOTHER JOB.

[—>W THE 1/0 COMPLETES. THE JOB MAY WAIT FOR
MORE CPU TIME.

W—>X JSH RECONNECTS THE WAITING JOB BECAUSE OF
ITS HIGH PRIORITY

X—>W THE JOB’S TIME SLICE EXPIRES. THE CPU IS
AVAILABLE FOR USE BY ANOTHER JOB.

connection\\g_ Must wait

fo;_I/Or )

¥ Disconnection
W (time slice
o

§1/0 is
§complete
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MEMORY SWAPPING

WU 1/0 1S INITIATED FOR ROLL-OUT QF THE
WAITING JOB.

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

R—L 1/0 1S 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
L 3 3 B

Roll—ouc lPreempts
|forced by jmemory from
'anocher job 'another job

|
i 2 3. X R ]
Roll-out

is done

8.29




X—»

M —W

M—l

X —m(Q X—»3S

0—=0U S—pSU

OU— OR SU-—SR

OR—=R SRR

0—> W S—»W

JOB SUSPENSION

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

THE ALLOCATION REQUEST WAS SATISFIED.
THE JOB WAS NOT ROLLED OUT SO NOW MAY WAIT
FOR CPU TIME

[/0 IS INITIATED FOR ROLL-OUT OF THE JOB
REQUESTING MORE MEMORY

THE EXECUTING JOB REQUESTS SUSPENSION. JOB
IS DISCONNECTED FROM CPU AND LIABLE TO BE
ROLLED OUT.

[/0 IS INITIATED FOR ROLL-OUT OF THE
SUSPENDED JOB.

THE SUSPENDED JOB IS ROLLED-OUT. THE JOB'S
MEMORY IS AVAILABLE.

THE SUSPENDED JOB IS REACTIVATED.

THE SUSPENDED JOB IN MEMORY IS REACTIVATED.
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Operator
SUSPEND command

Allocate
request

Operator
RESUME
command

Request
satisfied

Request
cannot be
satisfied

soon enough
Memory is

in demand

Roll-out
is domne

ou
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Operator
RESUME
command

OR







©

INITTAL
CONNECTION

OPERATOR
SUSPEND

ALLOCATE
REQUEST

OPERATOR

MEMORY IS
IN DEMAND

MUST WAIT
FOR 1/0

X

DESCONNECTION
TIME SLICE
EXPIRED)

1/0 1S
COMPLETE
RECONNECTION
(NEW TIME SLICE)
ROLL-IN

/ m - =
REQUEST |
| =g
SATISFIED ROLL-OUT | preEMPT
FORCED BY MEMORY
0 ANOTHER JOB | From
l ANOTHER
| JoB
REQUEST 0
CANNOT BE SATISFIED ROLLOUT
E ROLL-0UT
SOON ENOUGH IS DONE
ROLL-0UT

IS DONE *9@§E§
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USER EXCHANGE PROCESSOR (EXP)







USER EXCHANGE PROCESSOR (EXP)

PROCESSES ALL USER NORMAL ACTION REQUESTS,
PROCESSES ALL USER ERROR EXITS.
PROCESSES JSH REQUESTS TO INITIATE OR ABORT A USER JOB.

ALL REQUESTS MADE THROUGH THE EXCHANGE PROCESSOR REQUEST
WORD (JTEP) IN A USER JTA. JTEP IS WORD 674,

0 24 6 16 40 63
xXdMg F P A

Field Bits Description

JTEPX 0-1 User exit

2 Normal exit
1 Error exit or execution error
Q@ 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)

S1-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 REQUEST 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 67g) AND THE USERS SO REGISTER
TO DETERMINE REQUEST
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X NORMAL EXCHANGE CALLS AMD PROCESSING ADDRESSES $.1182
X $.1133
CcALL = W.xXx S.1124
CON 2¥X24+ADV ©@ ADVANCE PROGRAM $.1185
CON Q¥X24+ABT @1 ABORT JOB S.1ig8
COM 1¥X24+DAT @2 GET DATE - MM/DD/YY S$.1187
CCN 1XX24+TIM 93 GET TIME — HH:MM:SS $.1188
CON D’ BXX24+MSG 94 PUT MESSAGE [INTO USERS DAYFILE §$.1189
CCN TXX24+RCL @5 SUSPEND IF 1/0 ACTIVE S.1199
CON OXX24+TRM 06 TERMIMATE JOB S.1131
CON 1XX24+SSW 97 SET SENSE SWITCHES S.1192
CON 2KX24+0PN 10 OPEN DATASET $.1193
CON 1XKX24+MEM 11 MEMORY REQUEST S.1124
CON 1xX24+LBN 12 GET LAST BLOCK NUMBER $.1185
CON 2XX24+CLS 13 CLOSE DATASET $.1196
CON D’ 8%X24+DNT 14 CREATE/SENSE DNT 5.1197
CON 1:%X24-+MDE 1S SET MOLE $.1138
CON D’ 8%X24+GNS 16 GET NEXT CONTROL CARD $.1193
CON OKX2A+EX 17 EXCCUTE AN OBJECT CODE FILE S$.1209
CON D’ 8%X24+RLS 20 RELEASE DATASET S.1z201
COM OXX24+PDM 21 PERMANENT DATASET MANAGER REQUEST s.1z2e2
CON D’16%X24+RDC 22 READ DISK CIRCULAR S.1203
CON D’ 164X24+WDC 23 WRITE DISK CIRCULAR S.120e4
CON 2XX24+GRM 24 GET SvYSTEM REVISION LEVELS S.1205
CON D’16%X24+DPS 25 DISPOSE DATASET 5.1296
CON 1%X24+JDA 26 GET JULIAN DATE -~ YYDDD 5.1207
CON 1XX24+JT1 27 ACCUMULATE JOB CPU TIME S.1208
CNN D’ 3KR24+ACT 30 GET ACCOUNTING INFORMATION FROM JT& S$.1z208
coM IAXZL+SFS 31 SET P AND SLISFEND USER 5.1219
COoN 1X<EG+C3W 32 CLEFR SENSE SWITCH S.1211
CON 1:kX24+TSW 33 TEST SENSE SWITCH §.1212
VWD D’40-LE@DSP,D’24-BI0 034 BUFFERED /0 REQUEST 5.1213
CON 1%X24+DLY 35 DELAY JOB X NUMBER OF MILLISECONDS S.1214

CCOM QKXR24+A0R 6. ACQUIRE DATASET FRCM FRONT END €805 .23

CON OHXZ4+NRN 37 DISABLE NO-RERUM CHECK E1327.317

CON OXX24+RRN 49 OVERRILE NOT-RERUNNABLE FLAG E1327.318
49 CALMAX = W.x-CAalLL-1 CALL LIMIT §.1218

41 CALMAXL = CALMAX+1 D1o32.52
s.1216

? CALL TABLE
SO TITNEST DOOEERE LIRS

T e e AR O GOMAAGEONDOOOOY, 1323

(SIS BTRIRIBIE Y 3
VAR OORANEOZ O

57 200000200000 L OQu3R7

D QEOMNIAGEONTETIDEE
IOEORDQMADERC DO L I GE
QEYCRRORQLOEZQ0R31 7724
eS72 QUREARRCRVRONORNO3IS Sl

B x: @0@@@0@@0@@@@1@0?21@5@
POSZ17329 200000CCCVLN0RRV315730

Y

e KT
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N

(4

0136000
0136004

0136020
013e024
9135030
01356034
0135040

0136060
9136064
0135070
0136074
0136100

0137320
PR

Pac0
S
N 230
013734
V13,7350

013730

0137300 ¢

DMEM FUWA=0136000 LWA=0144777 LE=0000

DUMP ID =" SYSDUMP FDUMP 1.06

DATE = 06,2179

0411252465440000000000 0000Q0RO0VV63551645625 0000000RA023663324313 0000000000000073314630 'BUSY
000O0BCORVVARAVGACRD?7 VOVBGRVVGRROBIVVVVARY VGORRAVVIORRVBOAAOAVOQ

00000COVVVRYNBOVYRRLESE
LOCATIONS 00136010 THROUGH 00136017 CONTAIN 600000003000000000000
002000000011100000212 BACIYNB11500000000030 GVOIREYV30301E60DVRVO CVVBRV15000000VOAVBDY
©OROVBRRVIBVORVREVVRCVO BVOBAIVOVIYIVBEBLRYYYYS VBLOREILOVRDVABIBBEVRRY GEEEBVVOHOOOBCVVVOZ13
20CBBAVLLARVHOVVAVEICH BBORERVOBRRRYLCREBEAAY BRGRRRVORRBYVBBRROBRB BEBCOBVVBRRVRVVVLOVVIO
032V0YRVLOVVVOVAVVRLRY BCRVLBVVOVRVVNYEALRYOE CBBRCRRVOVLVRRYYBRYYYV VBOVCLVYVBEOVRVVVRVAL
A22P72777777727777772777 0200030000880000000000 0d0GOAGHOGVRVCHER0 VOVGIVVRVOOBORROVVOVdD
LOCATIONS 00136044 THROUGH 00135057 CONTAIN @000000000200000000000
000ROBOBOOBVIAVORVVOVB CVBAVAORBRVRRINGRCRVVE CRARYVOCOVYRBBGRVVVERYe BBVRVRVVBAVEISS1E4SEZS
000DBBBBAVOVVOYRVRYOVA BI25322255254201321403 OBRVEVORB3BYVVRI324715 VVOVBGBVVVVVERBRLBVOVAD
0RBEOBROAGOOBORVRIRCEY VYORROBOVYVOOBRBRROVE CARRVVAIGIORAIIROVRBVRO B421072104340003036026
V47520212511012504 7522 6400615063140064344400 04005056675461 74000000 00000400000003OOAGIOAND
Q00ENVARACINVOOAA1 B2 CYARRRCVROVRVOALRR213 GYRBRRVAVIAGAICIORAD VORORRVOBORVVORIVRD

LOCATIONS 00135104 THROUGH 00137317 CONTAIN 8000000000000000000000

0221032450002000000001
0026AVOVOYOLVOEOB3CVLO
198330BOYIVINBOAVZOD?
OODOLOBOAARVOERDEELS

¢ 34 GOOVOVOBH L
GUBOCRROAVIBATORORDIVD
194 0EORAINOEOOVOIV31 4
GOIOOOOBHVBRBBEBOBHROA

0137364 06

0137370
0132374
013724092

0137420
VLdAIz4
0137430
0137434
0137440
0137444
0137450
0137454
6137450

V137060

0137674

0EVOROEOVIDOAIDOODIDID

LOCATIONS 00137
046104 2446006000000000
QODV0VOVIGZ L 31 0DAO 350
00VEOEORN1 1000001 16100
0RBOVEGOAVOVHOBOOOVOOO
000000APORORRO 343413
D0VDOBIODDINBDIVAAOVO
Q00D 16V00BBOBOOAOOOVV
0GRDIVOOVDOVVOBHOBHOO

G0RVZ0RRAAVVADRYI22D
1000020GYERIVVOV201 1
VYOOIVORVBORODBVBIPOND
GORRCOBV1Z240HOVO360Z6
VOO 1 EAAMIOMICOAZVID
194 0000000020020003151
0YRALRELVVORVOOVOBRVOD
BOOVOBB1Z242400036026
6-1002000AIVOVVODOVOZED
10600001 00001000010450
OLEODOROOBOBBRVLARBOORY
0OOOGVOD1 742000056026
BBOYBYABVOEIDVVVVOBYOD

000ROZA6:1140100021140
lelus e InTe B als 1o b Gls gl )
O00OVBEVCEVVHROOOVD

Q000YIROIBARVIIOIOD
Q3777777727272 777700000
BOAROAACVVRODDVOVVRG

0002002022001 0R20200d
00OYRBVYYBBRORVOADAO
Q0BRRRB3I3651400117660
0020000000/20500007917
00DRARIIVODODRAVOADVO
Q0RRORRO3E5E366MV00/12
BOABOBEHOVAIVAIVIVIGOD
002001 120000200
20LEERVODBOOBROGOBRVO
ORVODRVIIIE30700125200
QOG2000001515000017414
00ORVROBOIBRVRVROBROOO

000004 00080005001 32200
0002020 100200021 100004
0000020RRAROVVOOVVOVO
00BVBROVHYODVOIVDOOOAIVO
00000V RRVVVVVO3HAZE
0O0ORVBHBRVVOHLVOVBIOOO
000797026001 1751604001
000CYRSNAVVAAVAOYICOOSO
900BBRRAYRVVOVIOAICOROD

0020202222000020202010
0000 2VOOVRRVRGYICVBVOO
0000060BOADBVRVOOOVA
1000000200000V

52 0000000000V

Gl0T016161%.5 6161610 5161615 61616 5 6 O]
00000VBVNRVBROLRLVOOVVO
0030060VBVOOEBOVOVBYO
0V0000C000VV1200010450
000520GAVOVAOOIVBIHY
00000VBRVVRVYRVVYOORD
0221202044 700600000000
000000OEEOORROVBVVY

Gd THROUGH 00137417 CONTAIH 02008R0000000Q00000000

1000201200000000RVOVYV
[isslanloloslnlole ol i cu st AN Y
00GVYVRVVOVOVVGAOAOAD
DORBOVOVOBOOBOVVVOBIOO
0200200200000000333175
GOOOVOBBOBOOOP7277777
0300202000000V 2BYA1
200VCYOBVVOERBRA333175
VOOOVROVVAORRORVOOGRY

LOCATIONS 00137464 THROUGH 02137657 CONTAIN 0000C0000000000000000
64510424 2700000000090 GVOEABIBORAVBVRHEGGE CEOROVVOEAGRIROROBOACO BORRRVBYOBRLRRBBOVVVRA
LOCATIONS 0913766:4 THROUGH 00137673 CONTAIN 0000002000200000000000
QVROVOOEVV1151600136C00 OOREV30V12200000121600 BORROGYVCVRABBGVO1Z1564 VOBVOARVVOCVLBYVOOVVY

06/25/79
TIME = 21:13:44

OPERATOR@1 3

#CS

$LOG

LDR

LDR

16:58:57

EZ2J

sC

([ Y

a(

PAGE

124

DGDG <

$PBN



DMEM FlIA=013C6000 LWNR=0144777 LE=0000

us

Q127740
0137744
0137750

0137784

0140000
614O004
0140010
0140014

O1duzd
(22 R SR

Q141000
©14 1004

1010
o lold
1020
La24
Q14 10:0
0141034
©1d410:10
141044
41050
old 105
@141
vldlvcd
0141070
01410674
©141100
@1 1104
0141110
old1tid
Q141120
oldliza
©141130
0141134
0141140
©141144
Q141150

~

DUMP ID = SYSDUNMP

FDUMP 1.06
DATE =

06-21,79

LOCATIONS 00137700 THROUGH 3137737 CONTAIN 0000000000000200000000
VOGO 310516  000RRAGNAABAA00A2C0AD YORDRYHORVALOZOVIVIVY BVRLAVVOLVYRRVORVRI002
GORAVROBOBOTBRVR122520 AOVEARVOAVRRAVR2IZEED 0OAVOEVCALROOBHAGOGANG BOBVOBRVVVBCIBOVOGOIYOD
D022RORCOORRRRRRC000 CRCOVVCRAIAAVIOIVVADY VRRAVARACBGOVYIVAIRAICERRD PEYVLCRCOBCRRAARRAOO
BVARVOHOVVNGVYOV1 30572 VACAVYRYOLAARBARVIVCCD BYYYVOERVALRVANVIRRCAVY BRYVOCYVRACGROCHERVACD
LOCATIONS 00137760 THROUGH 00137777 CONTAIM 00000600000000000000000

alelaiaalelalg ol e glulal o610 s iy
V3 150625027000000V0000
OIZE3022 5205000000000
1 EQVQAQAAOBNIGAAGOV

) 23541401 4Z0000000000000

105OI20ARORANOGIVNAO 1
129000000 0VORAVEDD

0451172042411223436502
104000R000000B00VIO1
193000022200ARIARS1
0154442222007510030000
1052200000200003AV0AV2
0154142124710420000000
BROOYLRAYANVOIROOVBABOD

LOCATIONS 00140034 THROUGH 20140777 CO

QOAAAAGAAIIACVRVRIVO1 6
0IVCO1403204010020049
150524444501 23026461
OHS0222052123130201 15
200401002004 010020010
04 15273240200:101 0070040
GOELOG L 164 3046016431062
V2021 0020:13100200:40
020A6651353106013633471!
OB 101 082004 0100200565
1 @B2H0020D00G003AVIMIEG
G300CO1 403004101 002000
2101002004310020040
O1152324020010100220: 0
AZON101 00200401 0020010
0415232402004 010920010
031061'1643046016431052
043124 14030064 10026440
OZ01232064410521052514
031051164304C016431062
A4312414030056119026440
V201321 24161723442123
0200101002004010030056
100200020000220000010
03006144 3244019020010
O:425035252521112306470:40

V20040100200401002004Q
0415232402004910020040
0310401002011 0020040
0d45162342704010020040
0310611643:160164 31062
0200401.002001010020040
V2004010020046 10d30056
0415222025445514220040
01151 724620061 134 30066
100002C0000M0RVYVORG
030069140300401 0020040
Z00401002004010320049
0415232402004910020040
0310611643046016431062
01511720424 112234 36502
931061 1643016016431062
0415062502704010020040
0200401002004010030056
2415062502012621251123
0425221002004010020040
0200401002004010030056
0415172325011123042440
10000Q2202ARAABGAAAADNS
0300601423244010020040
0200401002204910020040
O525232125104010020040
pruliislulclo s gloloan celelalalale)

0525232622612412200000
0461042442700000006000
04253028 25205E00000000
1010200002V
01544421 64752423620050
190302000000QYVERVAO0
00CRAVOVOOVVVAYBBIVD

03106116430 6016431262
0200401 00200401 2020040
Q415222222005510046%

BRO0EG1 3631061136334
020a10196280401 0030056
1000000000000V 16
G361 403004010020040
0475202125110125044516
G200402025152321 246502
020040100200421 00209410
Q41E23240200:1010020::40
031051 1643046215431062
0200401 00200:40100260240
0200401 002204013030056
05252326225124 12220040
020040100200401 2030055
1600020200003ABBGRD1 3
0302:01403141010020040
0445172242005510020040
1000020VVOBOVRVBBOHODLZ
032006014232:41010020040
0521112324244017220010
0200491002004010020040
04152324 020040160260040
0310611643046016431062
0461041403016010026440
©202V2ROOVROVVBRROAOD

1020000000020020002001
16400000000000COA0D1
1630000000000000IAOVI
G200601403014010044440
039051 600000900VHBROD
1600000000000000VAVAA
00GOYEGBAOVLORVIOOAAD

NTAIHN Quddd0R0002000010000

2200401002004010020056
04152220:54455142200:10
0471042365210110044105
100020000000AYAOVIOAVNE
0300014030040100200:10
0200101002004010020040
9415232402004016020040
0434402465452325042515
04531311004210125042440
0310611643046016431062
0200401002001010020040
0200401002004010030056
1600002320000AMVVEAVD7
0300V601403004010020040
100200000202ICVRVBG
030063110310401 0020040
0200401002004010020040
0525232125104010020040
03006613631060126334.71
0200461602004010020940
0525232125104010220040
0202401402706014030462
0310611643046016431062
2461042442704010020040
022Q401002004010030056
0411052164451610042530
00RCDOVEROBEVBODVOOBVY

LOCATIONS 02141154 THROUGH 00141777 CONTAIN 030300000000000000000d

©6/25/79
TIME = 21:13:41L
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JOBCUN=BUSY, T)
LDR. /
EXIT.

)

CFT.

EXIT.
15157 S|

#GOTO ©A1

*1

1END

21:10:22 9.
CRAY-1

CR1 ~ MEMDOTA HE

06,2179

0.0000

0000 cspP
SERIAL—-12
IGHTS, MINN,
21:10:22
cspP
21:10:22 0.0000 Csp
CRAY—-1 OPERATING SYSTEM
COS 1.06 ASSEMBLY. DATE |
06720779 21:110:22
0.0000 CspP
21:106:22 %]
0000 CSP
21:10:22
JOB(UN=BUSY.T)
21:10:22
CSP CFT.
21:10:22 0.0003
FTO®4 — CFT VERSIOM -
SCHEDULER
21:10:22 0.0015
FTOO1 — COMPILE TIME =
SECONDS
Q.0215

0.0000
cspP
@ . 0002
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OR/20/73
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DMEM FUA=0136020 LWA=0144777 LE=0000

2142000
0142004
0142010
0142014
0142020
0142024
0142030
v1d42034
0142040
O1dz044
0142050
©14z06:4

0142074
0142100

0142404
01142410
P14
iz
dleq
VLS50
©14 2035
©142449
OLldeadd
0142450
014249%4
0142460
oldzdacd
0142470
0142474
0142500
0142504
0142519

(Vo)

Olaztzg
0142840
0147544
0142550

0017740660002000007000
90000V AIBYANOIVOD
0BGVHOLBYVRVVGORVROVOG
030002004 02000091 16020
00LEOOVEVBRS7133222455
0ROVVRBGOVYNIBVVOVVO
Q42E032526211123647040

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

0R0VOROYAHAOLORBVY
042532225525420123016
0BVVVVOBVRROOIVAVOOVV
0700002464 190000021420

0000300V RBRRVRYCROO
(o660 0lala 5161515 015161510 1% 05 15 )
B00VRBBRBREOLLOOOLRRVYD
00041501 30000000145000
000VOOBBYOORBRBOOARRES
YYYVO1411317731664600
000002QAVRNIVOIVVRAVIOD

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

000YVVOVRLORZ763711340
Q42532226525364 3523024
00000V0VBRBVIIAAN
0AVVAIVAVYAVVRRAGVYBBGOD

DUMP ID = SYSDUMP

0221042124112521660000
00009VVIIINOIVVR0D
0411252465140000000020
0212462231431100145000
024000001 2200030004000
2461041403046010026440
200002000RVB0AAIVRAAO
0360BVNGBOVORVVOVOAIVY
0000BVDRVAVVODVRAD
Q4263222551674346264 71
0020000002002000007300
0RVVRRLRVBVOVOVVRV145

FDUMP 1.06
DATE =

06/21/79

0000000000000V
00200000V
0441172524700000000001
0735670000000000036067
GOGREROBGAOHORBOOOBAYR
0411052164451610042530
000000GVRNOVROAVOVVOO

04253I22HEE167321422126
0377676123163236734000
0511172304604021047124
POBODOBBONNOOVOHEAVIO

LOCATIONS 02142060 THROUGH 90142073 CONTAIN 000002000020000200000
0RO40DEVOVRGVERBBCVNY  VVNYAONVOEVYV1 000V BBORRVNCIOIAOAVLAHIMD VIZ1041.323047113231463
020A00CAA1100COABVOVVE O11050201301034204162 0041640207300030000000 QRBDOAANVIDAVVGOIOIOPD

LOCATIONS 00idZ19d4 THROUGH 83142403 COMTAIN 6000000000000dva3HB00

1900V0V7A./ 07970000V 16
VRBOB1OVVOLYVOVVAL 2000
VPRIV 1 VOCVAVVB 1OV

021 142364 34000000000 |
0100000RNOVARGOAIVDHD
VOOBVBBORVIVVOVOOVOOOES
1000000707070700000016
00ODO10OVAVBOODORS SO0
DODOODO1BHABHOOD 1 DOOEHL
0OR0HEOANOABANRDADOAND

......

VO3703017424 0761600000
YROAMIYRRGVRLLOARHBVYVO
B0OBHAGGOVOVCORGBVAOV
0OROVERBOOIVHOOGIDVOOD
OOOMORDVACRAVCOIVIGINT

1GIDODAD707079700000016
ODOOO 1 GIHOOVOOBAZL 3000

......

0000RAABRIIBRA0A0AVBD

QROVRVLAYDODIVVVY 123
1001 6OOOYORIRVAVOBVVBD
(2 00 s SITE18 6 6 o 10 T8 5 1 615615 % 0
0200024051001 2.°7,3321
2UEORRMVGRVHRAACVRIND
dlelelalalelclolelelnlels lo b lolsle %1616
022Y00Y0VR442300004501
1000200000000000020000
100RQ7R7070700000016
GOOBYVOEEVHROBOBEOOAI
VACOYODRACVVVVDOVAIVVVA
OUOBVYIVBRROBRAVBOVVOLVO
BUOBBRBRRAAVOOBODVLY
GIOOBO00144100004517
VV01EQVVBROVVVVYROCD
0ROV
1000VBO70,07070VVBVV16
000YBV2164-140177773203
GUOVRRBRAYVCROYOBBD

BOOBVELNYRE51 /00000000
G001 600IVB000A000CRVAO
GO000OVYRABROVVDOVVOL
1200000707070700000016

0221032460000a02000001
01000VV35Z2240ONR 1326
OB0OAROROBVFNMAVVODB0
1000ROVZA7O07HOODOBLE
aelelelleialauialet o lalal2]a o lals N}
QO02BVYBLAVOROBBOVBOO
02211 12340000000200000
00000C2CAROA0VOO1 34640
GOBGBYOHBHOBAIDAVBOABGA0
1000020-07970720000022
0421041323047115231463
0900 IDANAIMAVVODVDD
13565107015 1010 1% 6 615 & k15161012 ¢ 6%
YOOV BRVICVVBOVVBOD
D22 1172525200000000000
4157616510 u1016 166 G T 1Y 5% 0 616 1% )
002000000720
10000W7O70/0/03000016
000001 020BIHOBBA2E 76
Q0VYYIZOOHVORLRALA0VY
QBY0VBIVAIBABAVVBOIID
©221042124112521600000
00000000BVVRVV124700
©LYYVIVOVVIVV11E100
1000000707070700000022

040022247001 00020600
0OVOOVOROOBAGRHOOEEYOO
(67670161016 % 516101%.16)5 51656165 5.515)
DOOOOOOOAOOIIO50005444 1
P0B1E00000000000VHOOG3
(0767078 6517 61215 151516 2 5 5 015515 5 6)
1000000707070720000016
06100024641 40100020600
VOBCRRRORORRRCDOVAGORD
0OBOBEEOBEEORRRVOOOOOO
0040000000301 00RO
OOOOHROOO11 OBOOOBBOO3
0DRORGRVVOOR0OCOVRODRD
QOOORVOVBORGORROOCOORD
1000000707070700000022
06BOVA24051 001 000N
2OOC0OBRBIGOOROVODOVRD
000000EAROOROHROOBAOHO
0OOVAOBOORIEO 100004535
HO1E00A000BOOVBHORO
00RORARRVOAORROC0VO1L
10000007070,°0700000016
0720012464140177773225
0RORCVARVROROOVOIODVO
0200R0VRBOROBORGBRVR
00040020000001 20000000
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DMEM FUN=0136000 LUA=0144777 LE=0000 DUMP ID = SYsbupP FDUHMP 1.06 06/257/79 16:58:58 PAGE 127

Y DATE = 06-21-79 TIME = 21:13:41
0
0142554 2000000232221 00000 ORVRARRS2OCAVOCCA1020 @d421041323047113231463 60ROV 1100000CERAA1L DD-13-33

014560 GE3710000C0A0E0000A0VD  VERVEACCVORRNEYARARRAYE VEYVDIAYOAYIVRAGVERVRVCH CLRVANNORRRRVECBVAVVY

01424564 0RADDAIIROGOA0GMLACD AVOYACALYLREABOAGRGRVON GIBVAALRVGGABRCAVVIRY AONERACVOBBRBRONAALOAO

0142570 @0A0RAGRAACC0R0V0BY BVOORVBRAVORRRAEEAEAAY LAKYVVRRAVAREAGILRVICG 100000707070700000022

OLE 2 12000070700 7A0000027° 1 QAQ0000001 A2ARANAY NRAOAKRNMRROG19A0NA2AY ACRNRYVS520000003001000

Ol Od2104 1275042101 32314653 0000000001 100000000001 (17371 12002000020000200 AOVERERRRERRRRRVEEEVAO DD--19-33
LOCATIONS 02147604 THIROUGH 02142613 CONTAIN 9800000edQ0d0020000000

QL4201 000200A000000ABAVOVNN  1AGEADO/70/0700d00022 DRVDEABOZO707A0002162. 000CARGRCNMAEIVERYLRYO
LOCATIONS 00142620 THROUGH 00144773 CONTAIHN 00000030000300003000000

2144774 QRO000BRGHAZRGAINBINA0  CROABINRAAINO00AV00AO BODRAIVDOAOVRRVAIAVIBV VOBDLB7V7070700002162

K DHMEM, FUA=303000, L.=7000
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n DMEM FWA=0323000 LWA=0311777 | E=0000 DUMP ID = SYSDUMP FDUMP 1.06 06,25779
DATE = 06/21/79 TIME = 21:13:41

0303000
0303004

0302020
0303024
0203070
0303034
03032040

9303060
0303064

303070
0302074
0303100

0303170
0303174

200
BN}
— g3
PN L

(o)

@300
03073404
OO 10
0203414
0303450

0303500
03073504
0305510

0303600
030060
0303610

0304000
0324004

9415222025151000000000 000ROAVEVOICAV00072535 GOBIYRVRVRRV217262754 0B0RCVOCRVRAMAHEA0325 CRASH

HROVBOBVVBRBVABRVRVYGY BOAYBRBVVIGICVBOOVRYG3 VORBGAICVRBVOCYBIVAINRVBA BOBIBCAIVIVVHVIOVOVVVBOAD
LOCATIONS 00303018 THROUGH 00303017 CONTAIN 0Qd00d0d00000000000000
OORROOOOVYV133300VBVOVO LYNVBVYN31200BVOVROZL VOVBVBVOILEO1ECERVOVOT VOBV 1L ]10BVBBHVVVRY
000QVORRVOYBVORLVEARO BYOLOAROVVVANVRES7 CORVGRRYRICRYGVOVO2O CEVNYOYICGOVRLANRRVVRE6
0OORHOOBOVBOVOBCRAVOLF GROALVOVORVLVOOVARE2Y VBRVRABGARACBEBHRPRVVOO HYOBBBBHYOBOHICVOVOLOD
HZ2OBBORHBOVAVBOVOVOBVZ BOVVRYBBOVYORONVRVRGL7 BRBBIVGIGGIBBEIRBVVNIO HOBIVYRVBVOVOBRVLRB1 76
YODZRD0VCVRVNVOCAYOAIO. BVRYRRRIIAVVGVVVORVVOD VOORIGIDNACIVVVIVVVVVRD QBIVYDBVVRVVIVVVVRYVD
LOCATIONS 00203044 THROUGH 00303057 CONTAIN 0000a3d0000000000000000
200000RAVVVHRORRICVAVD VZOBARALBROIIVIVVVYND BIRBVIIDOVIVVIVERVVRRY BRBBRBVBOBBIRBBIEEES?
GOORGOCVOVVOYOBNOVVO BVRVVYBOBOVVOVYOOINIVY BOOVOLYVOOGDBRVO324715 GVBBVOOVCLONBOABBO343636
QROVHOVBRVAVRVVRVRVBVY VOYYVRVDBYIRVRDRVAVDL BRRVBRVBOVIACAAIHIVOD1 0421072104 340000035102
0475202125110125647°5622  9400375321405400000000 0400455051050014000000 000004VCO00A0N00OVRI
©BVOVDRGOBRGLVVBBVISS] BBROBYOOVIVBOBOOIOZOA BBOBRVVOBIIVVOBBBB1074 BOBOBOBVHVOOBBOOLOVOYY
LOCATIONS 09303124 THROUGH 09303157 CONTAIN 0000030000000000000000
000RBVEVVBOVYOBLLVHNO BRBYBROVALCLOBVAVRVVEY VAIVFRVOVORVRVVVAVVYCY JVAYVCVYYBRVVBRV1616
QVBOVBOOORBENVOEVEVBRY BBOYIBOBBROBVVRRBVRRRY BRYVVRRBOIIVBAIVVVOVVD CVBRVVBAVBBROVRRIVVOALCD
LOCATIONS 00303200 THROUGH 80303277 CONTAIN 0000000000000000200000
OIFE162504 252200000000 0124120544252200000000 0050122504 552208030000 0000122504 252200000000
0135162504 252200000000 0111162504 252200000000 0041 16210452 200000000  O10037ELH04 252200000000
VODAHDRRHHARG0A0GEACOIL VONRILRWODZRRVYRRVOYY BYRIVIVHNANRRAGOACRRYY CHRVOBORBROCBVHVVOVO
LOCATIONS 00393314 THRROUGH 09303377 CONTAIN 003030000000000000000
@421 16002000000000000 0501042310000002000000 ©44504V000CABGRVRROIVO V4250400000000V
053100000200000VOVROAH  VYE]OVOVVANVRVOGROVYRY BE2CE21000000ROBOHBROO
QI EZGIEZERICEZZOOO00Y  BO1401506025024@0000 0024 1404230001014 7000 01 14660360002200042409
G1140G042 1 QVZEEZAGO00V0O . 01 140E0LVEAZEOEEO00R0 A1 140503C4ZNLI324E600000 011002052001 2324600000
011024024 142006500000 GDRAIIORRVAVVLVLRYY VBGVORVARVIOBVVROVVDDY VHVVBBRVRBBBOCBRNBVVOG
LOCATIONS 92303424 THROUGH 00303477 CONTAIN 0000020000000000000003
16000GLOVVVORVVVVVRVVG BGRVVBYVVRVICERBHRCCVEY LRVBRBBBEBORGVORRYIVHVY B3VVRRVBGGOABCOOVOVIVRD
0QOROVBVRVOVOORBVVORAA  BLYVOYDRRYOABYIAVAVRCVLEY ECANAVRBHICOVHVLOLARBNY CRBBREVBOOOOYBRBRHBVYO
GOOBVOBOHVOBLOVOBVVVOY 03000VVACVVRRRCRVOBED VOBHRVLYALVAVRARYGBGRY BEBLORRORVRVVRVVVVIGOD
LOCATIONS Q020351 THRHOUGH 00303577 CONTATH 20000000adadd0000d00000
1000002000AVROOALRYAAB 100CRVVCCRVONBAVBRALRY 1090000RRVORCRANAYRRLY 120000LARLRLARARYOAARD

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

BO0OOOVOLVVLYAVOBVGVAL  1HOLLVVVVBVRLYLVBOVOYRY EOOREYRLVBOVIVRCREAV] BRVOECVROOOEVCGVEOBORY
LOCATIONS 00303614 THIROUGH 00303677 CONTAIN 02000000000 00000000000
OOOROANHRHIODVOYIVOBESD BVOVOBOHORVACHICVVOOGEY BNROGIVIBOOVIBRIRVAVECS VORVOBRVHOOBYIRREB1230
GOO0OROOC POOOOBOE3 CVOVORYOREAABEDVVNLZ] CYVLOOAYYOBRVAVVDVIVESS ROVALACONVBOVYVERL1231
OOOBOHOOAODTINOGHOLZ3Z  DOAYIVOHIHCAVAGNOVINES]  VEOOVCICOOAVRVOBO1EA2 COVOBOAGOBBORCVVHROOVO
LOCATIONS 00203714 THROUGH @03e3777 CONTAIN Quoe0odd@utdaoilodonod
GVOICHEVOLVVOREBBES? VBEGBBVORVYRRYBVBOVGEY LYVVORVCVLOVOYRVVRYEESE VBRVVOREEVBOVBLVVB1230
0OBGVVORBRBVVDOBRBIL?3 BYHBGBVVYYOBRYORVRVVE/Y COAVOIIOROLORGROBBYE’S BBBRVRVOBBOVOVRVVV1231
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DMEM FLA=-0303000 LWA=0311777 LE=0000 DUMP ID = SYSDUMP FDUMP 1.06 06/25/79
DATE = @6-21/79 TIME = 21:13:41

©204010
0304100
020410
Q304110

L 6 1 (% 16

R4

0204370
QIO
QO30
VO

— i)
=370
OG22

[CORTR T R e
QG4
LRt T Ry

0204154 O

OEIH4EO

OIONECA

@367

DL 0
A4

0302000
B3E5A0
©30L010)
030014
O305020

O0ORROVVAVIALERRROALZ32 GOOBANVOBOCORAROORGESY BGRRVRREEIVGBRABRAVIEIZ GVRVVBRABABAROLABVOROY
LOCATIONS 0030401d THROUGH 00304077 CONTAIN Q003000000000000000000
00QOOOARROAIAOVRODVES CVAAORANNRRRRLVREAEA]1 LARRRMVANVAAVNOVRAVESE BOVRACRNRROREALCVO1Z30
BOPRHBERBHIGGOBOCOVIBE?3 BOOBRELOAIRVRRGLORRRE71 RYVBEVBOVALRORYVOLAEZS GOORRRRYROOVERYBOB1Z51
2300002RRMRCNRRRR1232 CORORRYOORLVORRYCREEE PERORRRANDYRRVERE1E42 CRRRRBYVERRAYVRVRO0
LOCATIONS 00304114 THROUGH 00304177 CONTAIN QQaaadodaddeanogooood
QIIEZH245 1450723400000 000Q0CQ0000AO030RVBD17 0421 15000B3ABARERRDY BOHVOGOREBOONBBRHA;?
OZ21112340000000000000 0VR0VAAEIRIGACOAEYDL7 0401000000a00AA0R000 VORNOCRARNBERROLOHEVY
94 2124 140324 3000000203  00ROAAAOARAAIAOR0ORDL7 ©4651 150009020IR0R00R00 QCCROHOHIOROCRRA7
920A000ANGACABRORC0D  HRVYEAARLEARRCACRNROZ CORVERRASIVAADVVOEA00 CEOREOVOVVGVVICLOAOY
LOCATIONS 00304220 THROUGH 00304317 CONTAIN 2000200090080000000000
02210324 5000000020201 PVVRAZGADRHVABBOAAZA0S QAVORBAVAVOOA1VLBOZONG COVRREEECHEREBYC2012
QO2ANORABAAACIOCNDF000 1000OAARORARAORACZOLT BRORARRAOEARVOINCORAAO VOAZORRVNORARCOLOAICAA
! B0ERRVHAEARORAAGOOINRY BRREAVIVVIZCS14IO264668 AOBEOBROVOEOOREEGRRAVGA
OROADORAAERAINAROBLEEIS  ERARROZG7IQEODVE6102 COZOREDNYYFON5RCRD7817 10002000Q0RECMRLAAYRY
% Q002001 220AGAARGAOVZOLD  ARGNRARBRODAVARBAN31ZY VHHOBCORVANNRHEAODTOVR
104 2202000RDRVNRON31 27 PEOREOHAVARIBVOVRAVEORVOY PRBHERORVOREOIRRBEBOOBD
2RARRA0AOOARNVENRAD CORERANAILGAALGEANCNA712 0R00ERAOGIVADAIOODO
Q000ORVOZ2E742400026102  (GOOMOAVNDONG 0060GAABGEOAAGOLABORO
& 20 1022A2AVARODDORNNZAND  HIONORE : QQ APP772777 77777000250
AAOAIOOBOAADVANT 00 GEOVNNIEAODAGINOOAAIND  HBBOLARAHROROBLOAAENIO
0000000VNBAICVVRORNRO AGAARVVORVRAVIRARRVID BAGBORI33EACVIIVO7200 BORIACAVRCRRRCARVOARBI
BOOOVAOVOIDGOVOISZSAS AP /7777777777777521200 000Z000002720000007218 0000000000000000000000
LOCATIONS 80304409 THROUGH 00304437 CONTAIN 0000AA020000022000008
AEONGE2RAVAAA2OADCDNG  GRVIARAAAOAOBORAZEINCD PREIODRARRVARVAOZE102 POBCALEOOCOCCNRVZ7200
Q00IV0AGOAPABARRROISZO VOVRABVAYABRRVIVD3I35713 CVOGARRARARARALARRNO10 ORRNORACRRVZOBACAVVVS
QOAAOAVAIOA00O00DABVRO B4 15172d05452200000000 94 15172405452200000000 Q00EI0BAH0OOBINNVRO
J QROIDOL4001 22700 172777777766000000000000 0DORDAIHA000ARA177700 0R00R00VRRRV140017770Q
DVOBEOVOBIBORORBYORVY BLANAOREROBMVOVVOGVRG ANYVRABHERVGAABVEVRVY BBBORBRVEEVORVVLYHOA
LOCATIONS 00304464 THROUGH 00324657 COMTAIN @00ooduodorodoododudnd
©41617240545221 3420009 0000Q0000000A00R0ANICO ARORYRNAAAVHAARLACRGRD CVARRGHLOGVONVAVADAVD
LOCATIONS 09304664 THROUGH 00304673 CONTAIN Q000020200000000000000
QRORADEOANG4 75001 35209 AVARZ0A12LEA000125600 YRAYRIANAIDAAVAA]2ES70 GECACAR0CAARACVOCACAD
LOCATIONS 00304700 THROUGH @9304737 CONTATH Q0620000000000A0000000
QAOARODAACRON0334257 QVERRRRAADADHGIRRRARND HRVGIVRRIVAIVORRYAARVD CYDCROCROCEINCVBR7E43

LOCATIONS 00304750 THROUGH 00334777 COMTAIMN 0200003a00d00000330000
0@RHVVROLCONOVRRVV2 B451175042411223436503 05110124644051CC000000 1030000000000000000003
AHO5022004252324624 104 3470752064 752026251054  948516250425221 2200000 102000000000000000000 1
V1151 7240%452213900000  1020000000000000000001  0425302025205600000000  1030000000000000RROV 1
GI2E202225205600000000  10Z2000000000000ARNCA  1EIVERBVHINAAAGREDBVAO 17200ORBREVICVBVAOACAD
OOV 2000000DRROYVOY COOOABRRCOBRIVEVONAREY EGVBRVOBVORNRINRIVVRVY CRRORBOOROBORORNYIOORY
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DMEM FWAR=0303000 LWA=0311777 LE=0000

03205000
©30G004
0305010
0306014
Q300024
0306030
0305034
O30V
0306044
0306050
0306954
OJVEOGO
0306064
O30
Oo06H07d
A7A5100
o gr'.;] O
. Lo
[
ol 19
0305124
0306130

03700

030 104
0304119
0307114
030742

0337424
0304130
0302434
03974409
0307444
©30/:450
O304
0307460
0307464
L0717

0307174

DUMP ID = SYSDUMP

FDUMP 1.06
DATE =

0621779

LOCATIONS 00305024 THROUGH 00305777 CONTAIN 0000000000000000000000

VBGRBVBBBBRNOVVRVOLE
0300601403004010020040
05150524444501 23026461
0445072205212313020115
0200401002001010020040
0415232402004013020010
©310611643046216431062
0200401002004010020040
0200401002004010020040
0300661353106013633471
0Z00:42100200401 030056
1000000000000V
9300G01403001 01002040
62004010802004010022040
©4152324062001010020040
0Z0010100:00:10100:20040

4152324020040 10020010
1008VOVBRLOGVRVBHOOOL3
02005014031 41018020040

G114 041517

10080000000000CAHOBIG
0300501403144010020010
GE00HOCOODVBBOBOO0VAD

0200101002004010020240
941523249200401 0020049
0310401002004010020240
0445162342704010020040
0310611643046216431062
0Z0040160200401 0626040
0200401002004010030056
0116222025445514220040
04151724620061134 30066
1000000200AVOAAVVVE
030059140300401 0020040
020040100200401 0020040
01 1523240700401.0020040
0316611643046216431062
0451172042411223136503
V31061 1643046216431062
0405032064252324624104
020040100200401 0020040
050104232200491 0020040
©200401002001010020040
OZU031 00200401 0020040
9115232402004010020040
B00VOBREVVRRBBBYOOR

0310611643046216431062

0200401002004010030056

06/725,73
TIME = 21:13:41

0200401002004010020040 041522202544E€514220040 0000

0415222222005510046505
0300E61363106113633471
020040100200401 0030056
1606000VBBVVBIVBBVL16
0309601403004010020040
047520212511012504:1516
02004020251523721 246502
0200401002004010020040
0415232402004010020040
0310611643046216431062
0200410020040 10020040
020040100702401 0030056
05110124 644051 10020040
0200: 0100200401 0B30V5E6
0470752064 752026251 054
031061 1643046216431062
0501041403006 1 100264419
045041 78300601 4031440
031061 113216431062
0415172409545221 3420040
200YRYROVIAVRINCVVOROOB

04710423652101160044105 SERIAL-12

1002000000006300000RE
0300601403004010020040
0200461002004010620040
0415232102004010020040
0d434402465452325042515
0461311004210125042440
0310611643046216431062
020040100200401 0020040
020040100200401 0030056
1 000000M0HOBOOMINNND7
03500:014030040106020040
193000000XBHIVVVAVAO1 Y
03006014031v4010620040
0425162504252212220040
020040100200401 0030056
04O5B32064252324620940
415172325011421252105
0200401002004 010036056
10000000000V
0002B0000ORCVVOVRCVOO

LOCATIONS 09305134 THROUGH ©03v57277 COMTAIN 0000020000000000000000
@217770000000000007000 GCQOARCRANMA2NCY ARADAVOHORINIVAIVAIVRY OBRHHRVRABRRRVOVOOOROD
LOCATIONS 00307004 THROUGH 90367403 CONTAIN 0000000000308000000000

1220000707070700000016
QYY1 OVBRBAVVVOIGHOBO
COBRHOB 1OVYONO001VOVV L
00HBORRROOOVOBINROYVOO
0221142364 390000000091
010000200VAAIAVIIVAD

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

1000000707979 700020016
00000100000VHVVBI200VV
QVVYVVV1VYIGVDVVV 1 BBV
0PGVVRACVOVEVVBRBVORD
CROONOOBABBO0L COYOABRO
Q0372001750407644 00000
QUBVOOORAOCEHOORLOVLY
H00VVOGVVBOOOVRABORY

0O0ORBVGOEORVAR4423
1001600OR000AOVAOOO0VD
GOVOROVBOVVORVVBIVROOVY
10000007070,070000001G
OZBLOVZ405100277773321
000V0AERVGRRRARAIR0D
0BARVBOVLOYVVOBORRVOO
00VOROAOVIA230GD04501
1000200000000000000000
BOOO0VOOBBOORRBORVOD
100000070,670700000016
QOOOORVSEACORIOOVVDR)
00GRAVOOOBOVEEBBAGAOD
DOOVERVAVAOARODAOVOD
BOBBEOOBVODOBOEBIOAGIO

02210324G0000000000001
0100000035222400001 370
BOVHYBNVDONIBROVVOBOO
1000000707070700000016
QPEVHVRRVOCVOVVOROVRD1
e )
9221112340000000000000
0000EROVE00000R1 31640
0BABDAAVOBOAOAGOBAOVD
100000070707 0700000022
012104157304711 3231463
00006ONROAOAVVIEOIVD
0ORCAONVOBONROIVOBOOVO
0BEGOBA0ORAABAOOOVHRO

01 00002224700200021400
000UOOOHARALVABVACLAA
BOBOVORVDHBOHIBUOBRVOO
000000000 050000444 1
GO0 1E0CEERBO00OEI
2EROEORO000H0000000000
1000000707070700000016
061000246¢140200021400
000EEV00DEEREAVV0RE0
BOVAOAUHNIOOOHOIVOOOOD
02 2OCVVVAVYZAVOROV
00VIAR01100GVVCVO3
60REO0O0D00O0DDVVDVV00
GORACO0ABRBONVOOVIV0O0
1066000707070760000022

IGHTS,

CSP
21:12:

06/20/79

000
CsP
csp

0003
COP'R

0003

#LOG

16:58:58 PAGE 130

21:12:22 0.
CRAY-1

CRI - MENDOTA HE

05-/21/79

0.02000

CspP

MINN.
21:12:22

22 0.06000 CSP
CRAY—-1 OPERATING SYSTEM
COS 1.06 ASSEMBLY DATE

21:12:22
SP
21:42:22

©.0000
0.
cspP

21:12:22

JOB ( UN=CRASH)
21:12:22 0. 0002
ACCESS (DN=COPYR, EHTER)
21:12:22

PDAOL -~ BCCESS
ED=0003 COMPLETE.
21:12:22 0.

COPYR.

0.2000a

0.
DM

CspP
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DMEM FWA=0302000 LWA=0311777 LE=0000 DUMP ID = SYSDUMP

0307500 1022G000707070700000016 00CRA000A144.100004517
03075040 QDOAANRAOAAREACAAGANY 00Y16Q00ALLRCARAAALOA
020,510 QVARRVVAGABORERRAIACOAE AVVORIVGCAABRRVBVIHIVO
0307514 2000000000000000200000 10Q0RA0707070700000016
QLOPE20 0415172405452200000000 1000002464140177773243
O3VPLEG DOGOARROOAABVVVBRDLZED  VOYVAIOOZVRIAVOIVV0RO
0307550 QQON0NO1MM000116100 GVAYARVOR0VRIVO0IVINA
e 100H5ROB70770700000022 BN 2IOARVB3R2323A0I0D
40 04219413230471132314E3 0000000001 100000000001

T

0221 172525200000003000
Q00ORMAARBACOVAAARIAD
AOOBOBADRAIACVOA3/20
1609200707970702000016
0O0BO2OMRAROORO272200
2000021100204
BAIRAAIRIAOVHHIANO
200DER?424000123035405
00291 3200ABBOLRBOREVRY

FDUMP 1'.06
DATE =

0625773

06-21779  TIME = 21:13:41

06002324 05100200060000O
20002220A0RRAVOIIVOAVO
0000VGBRVOOGRRLBBBAVY
000200000045010000000
100020000000000CQ00000
2003000 OORRVVVOOBOOY
1000009,79./070703000016
0000RRVS2ACORERRAOI 0RO
0000020R00DERREVRBROVA

LOCATIONS 00307544 THROUGH 00307553 CONTAIN 0000000000000000300000

02554 2O0DHR0OORVLVOORRCODYG 12ABRGV7A707070060R0Z2 AVERVRR V770700002222 BBARGAGOAGYERAMAOVBAY
LOCATIONS 00307560 THROUGH 00311773 CONTAIN ©00022000000000000000

031174 VLBOBOROVVOBVOBARVOEOO BOVBRVOOREYBHANNYBEEYY BREHORIVVOVIVIIVAVOAVYD BOBRRVBY7A707R000222

€16

COPYR

DD-19-33
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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

IF REPRIEVE PROCESSING, EXP  TRANSFERS CONTROL BACK TO THE
USER JOB AT THE ADDRESS SPECIFIED IN THE REPRIEVE MACRO

9.15
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MESSAGE PROCESSOR (MSG)

WRITES MESSAGES IN THE SYSTEM AND USER LOG FILES,
CAN BE CALLED BY OTHER TASKS AND USERS(THROUGH 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 AND/OR USER LOG.

10.1







I

SYSTEM LOG_PROCESSING

THE SYSTEM LOG IS A PERMANENT DATASET NAMED $SYSTEMLOG

THE SYSTEM. LOG BUFFER AND DSP ARE ALLOCATED IN HIGH
MEMORY .

A TASK CALLS MSG THROUGH THE TSKREQ ROUTINE WITH THE
FOLLOWING REGISTERS SET:

(A1) ID of task requesting message entry
(A2) MSGID,0
(s1) INPUT+0O

} request
(s2) INPUT+1

Request format:
0 2 19° 28 3u 40 46 63

INPUT+0Fc4/222222222z227’ TYPE | sUB | LENG ADDR
INUT+L 0 UXT

Field Word Bits Description
FC INPUT+0 0-1 Function c¢ode:
1 Write message in user's logfile
only

2 Write message in SYSTEMLOG only

3 Write message in both user's
logfile and in SYSTEMLOG

TYPE INPUT+O 19-27 Major class of log record
SUB INPUT+0 28-33 Subtype of log record |
LENGTH INPUT+0 34-39 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 bits.

ADDR INPUT+0 40-63 Starting address relative to STP of
message to be written
JIXT INPUT+1 46-63 JXT address if message associated with

job; otherwise 0

Reply format:

01 63
QUTPUT+0 7 000
QUTPUT+1 DONE
Field Word Bits Description

DONE QUTPUT+1 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, loec, indicates the des-
tination for the message.

Format:
Location Result Operand
MESSAGE address, loc
address A symbol or an A, S, or T register that contains
the address.
loe Destination for message. May be any of the following:

U User logfile only

S System logfile only

US User and system logfiles; default, if Zoc is
blank.

10.5







MEMORY ERROR PROCESSOR (MEP)

DISK ERROR CORRECTION (DEC)







MEMORY ERROR PROCESSOR (MEP)

@ PURPOSE IS TO RELAY MEMORY ERROR INFORMATION FROM
EXEC TO MSG.

@ MESSAGES FROM EXEC TO MSG ARE IN THE FORMAT:

02 8 16 32 40 63
0 N
| E R 777777 S | o
2 7 o ,,
3 RTC
Field Word Bits Significance
JN 0 0-63 Jobname or 'STP'
E 1 0,1 Error type (binary):
10 Uncorrectable memory error
01 Correctable memory error
R 1 8-15 Read mode:
0 Scalar
1 I/0
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
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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 MASS STORAGE SUBSYSTEM REFERENCE MANUAL 2240630 FOR
THE CRC ALGORITHM,
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SYSTEM PERFORMANCE MONITOR

MEASURES OVERALL SYSTEM PERFORMANCE

INVOKED ON A TIME DELAY BASIS

DELAY INTERVAL BETWEEN COLLECTIONS IS (IaSPMDLY)

USES MESSAGE TASK TO WRITE SYSTEM TIMES TO THE SYSTEMLOG
USES POOL 1 AS A BUFFER FOR THE SYSTEM TIMES

MEASUREMENTS COLLECTED BY SPM INCLUDE

CPU UTILIZATION

NUMBER OF TASK READIES

NUMBER OF EXEC REQUESTS BY TASK
NUMBER OF EXEC REQUESTS BY TYPE
MEMORY UTILIZATION

CHANMEL INTERRUPT COUNT

DISK CHANNEL UTILIZATION

DISK UNIT UTILIZATION

LINK UTILIZATION

USER CALL USAGE

JOB SCHEDULER STATISTICS

JOB CLASS STATISTICS

12.1







6001218 MILLISECONDS

60@12. 18 MILLISECONDS

60012 18 MILLISECONDS

11:12 . &2.902¢ EXEQUTIVE REQUESTS TIME INTERVAL =
NUMBER OF TASK © REQUESTS = ]
NUMBER OF TARGK 1 REQUESTS = 313
MUMEER OF TASK 2 REQUESTS = 137¢
NMEER OF TASK 3 REAUESTS = 266
NUMBER 07 TASK 4 REMESTS = @
NUMBER OF TASK 5 REQUESTS = 715
MUMBER OF TASK € REQUESTS = S76
NUMEER CF TASK 7 REQUESTS = e
NUMBER OF TATK 2 REQUESTS = 21
NUMBER OF TRSK 9 REQUESTS = [
NUMEBER OF TAREK 10 REQUESTS = Q

11:12-02.9096 TASK UTILIZATION TIME INTERVAL =
NUMBER OF TAGK © READIES = e
NUMBER OF TASK 1 READIES = 123
NUMBER OF TASK 2 READIES = 488
NUMBER OF TASK 3 READIES = 86
NUMEER OF TASK 4 READIES = ]
MMBER OF TACK & RERDIES = 297
HUMBER OF TASK 6& READIES = 1S5
NUMBER OF TASK 7 READIES = ]
NUMBER OF TASK 2 READIES = k<3
NUMBER OF TASK 2 READIES = 410
NUMEER OF TASK 10 READIES = ]

11:12:02 9092 CPU UTILIZATION TIME INTERVAL =
USER TIME = 60134 40 MSEC 160 29
ILE TIME = 0 00 MSEC °. .02
ELOCKED TIME = ?.00 MSEC © 0%
EXEC TIME = 151 90 MSEC 9.25%
T O TIME = "9 90 MIEC Q.00
TASY. 1 TIME = 16 42 MIEC 06 03
TA 2 TIME = 5 24 MSEC 0
TASK. 3 TIME = 4 29 MEEC 6 01x
TAZY. 4 TIME = @ ©0 MIEC Q o
TASK S TIME = 14 .25 MZEC 2 2%
TASK. 6 TIME = 17 €1 M3EC 0 .03
TASK 7 TIME = @ 00 MSEC 0. 0a%
TAK 2 TIME = ©.41 MIEC Q a3
TASK 9 TIME = 42 38 MIEC Q.03
TA3K 10 TIME = O 29 MIEC @20
TIME NOT ACCOUNTCD FOR = -402 .82 MEEC

43892 RECORDS READ FROM £3YSLOG

-0 .67%

49 RECORDS WRITTEN ON sOUT

Listing of all subtypes of SPM records
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000000000@009“000

60312 18 MILLISECONDS

TARAAERBRENENRNNDN

2RANARKERBRAANA

i

TIME INTEPVAL =
CRNNEL. 17 =
CHANNEL. 18

118
s
611

“ 00000008
1.

LI BB RN BB BB A L
SuNmenORNOEANOIUY

INTERRUPT CGNI'S

11:12:02. 9067

00000 OOOOOO Attt

A999444443 43118

JRRORTNOSHERRRAAN

4333333334334333:

NBBBLEBLEELELEEYE

T

*§N°38 TR ERRY

18"

TIME mrm =

49913111493139931

OANNMIVOUNONONMENW

A A A

JEEEEEEEEELEEEELEE

L 111-1.1.1.0.1.2.1.3.1.1.2.2. 1

HHUH

EXEC CALL

11:12:62. 9099

60012 .18 MILL ISECONDS

gEnnceaaaces

OOYINSCOOOOOOS

O

S EEETEEEIT
Ye3RN88888888

©e '@00000000
1

TI

LN I T BT U L O )
AN TVONONS
-

Mmm i

DISK CHANEL UTILXZNT!W

11:12:02. 9992

Listing of all subtypes of SPM records (continued)
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28: 54: 24 5568 MEMORY UTILIZATION TIME INTERUVAL = 200226. 12 MILLISECONDS

EXECUTE MEMORY INTEGRAL = O LO3SSESRE+HIZ MWS 3,944 % UTILIZATION
I-0 WAIT MEMORY INTEGRAL = 0 13730210E+02 MWS 11,960 % UTILIZATION
CPU WAIT MEMORY INTEGRAL = O 23333448E+2Z MW3 24 473 ¥ UTILIZATION

AVARILABLE MEMORY INTEGRAL = B. L1S7TESBE+D3 MWS

B8: ©4: 24 2570 DISK UTILIZATION TIME INTERUAL =  200006. 12 MILLISECONDS
Loy RATE %SEEK TRANS % TOTAL # REQS  # ON-CYL % FREE X% PERM  BLKS-REQ
DO-19-20 B 183857 MIDS/S 3@ 24 25 S@ 67 24 T3 576 3. @ 11.28
OD-13-33 3. 064335 MIDS/S 3.23 1475 23.8% z5a 1226 8.8 12,95
OD-13-42 @ 1346732 MID=/S 11.va 27 4 3\.E2 378 23 .22 Q.82 13.1z
[D-13-50 2 209023 MIDS-S o.29 a.a9 a. 20 2 100, 23 9,32 a. 08
LO-23-21 9. 832233 tMDS5 372 7.91 17 832 ZEE SE.83 3. 02 1z 22
OD-13-31 0. 24077 MIDSAS 3. 48 1182z 21.82 83 32,09 2. .99 3,25
DO-132-41 2. 297034 MID5-3 7 33 4.73 12 12 Tz R s 2.2 2]
0o-13-51 0. DOBOXD MADS S 399 o829 [gsils ] [ a 100 2 Q. a2
! Q. 0D MADE S a.9a 0.Ge i, a3 & a 1289, 13 2.9a
Q. 2202 MiDs. 5 9. 22 2 09 Q. a3 ai a 100, 20 2,02
Q. 202005 MNDE. 0. 98 [ ] a g a a 120, B2 Q2.2
Q. 220022 M [ ] o2 2.2 i 5] 109, 02 7.0
2. ORaaR a ag Ooea @02 4} a 192, 03 Q. 0e
2. 020283 MIDS- S Q.09 (s x] a. a9 5] 5} 1022, 02 [ % %]
0. 0032 MuDS-S S ] 2.9 9. 28 a} a 109 0@ 2.2
0 00aa MLDS/ S e =] o e 2.3 s} a 163, 03 9.92
1. 353232 MWDS/S 71.61 2.00
28 54: 24,5577 LINK UTILIZATION TIME IMNTERUAL = 200006. L2 MILLISECONDS
LIMK TOTAL #  GROSS RATE =JUTPUT DATAR MNET RATE—— -=INPUT DATA NET FATE—
IDNT MESSAGES (MBITSS) WORDS SENT (MBITS/S) KWORDS RZUD (MBITZ-S)
M5 152 2.88118S 3238 2. 22a704 = [ 5.7 ) B
V3 1372 2 014412 24137 3. 807235 1BZE8%
Ic 2318 2 2335ed 43923 3. 9013-e s
EB 2 2. 008002 2 9. 3002 a
DG 6 2993817 4426 Q. 2oags7T 104
JB 53 3. 992220 84 0. 220Ee pisi 2. 102002

Listing of all subtypes of SPM records (continued)
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ENTRACT VERSION 1.19

28: 54: 24 2591

28: 49 24. 3523

28: 54: 24. 9535

COMPILED 9S-30-81

USER CALL USAGE

M_MBER
I_MBER
MBER
MMBER
MMBER
HIMEER
MMBER
MMBER
I MBER
MIMBER
NUMBER
MJUMBER
NUMBER
MNUMBER
MMBER
H¥PER
N_MBER
NUMBER
MN_MBER
MXIMBER
FSMBER
HUMBER
MMPER
NUMBER

JOB CLASS STRTISTICS

JOB SCHEDULER STATISTICS

of
oF
oF
a2
oF
oF
oF
oF
OF
oF
oF
oF
oF
oF
OF
oF
oF
OF
oF
oF
OF
oF
oF
0OF
oF

TYPE
™PE
TYPE
TYPE
TYPE
TVFE
T™PE
TYPE
TYPE
TPE
TYPE
TYPE
TVPE
TIFE
TYPE
TYPE
TVPE
TVPE
TYPE
TVPE
TYPE
TYPE
TYPE
TYPE
TYPE

-
~QUININNL WM~

L2
13
L4
s
16
12
19

z1
=
23
24

CALLS
CALLS
CALLS
olLs
CALLS
CALLS
CALLS
COALLS
LS
CALLS
CALLS
CALLS
CALLS
CALLS
CRLLS
CALLS
CALLS
CALLS
CRLLS
CALLS
RIS
CALLS
CALLS
CALLS
CALLS

TIME INTERUAL =

[ T I S T I I I I D DN I N BN A I A B BN B B B
22
8

CLASS NAME =

MJMBER OF RCTIVE JXTS =
NUMBER OF JOBS WRITIMG FOR JATS =
NUMEER OF FESERVED T-T5 =
MAXIMUM MUMEER CF TS =
STATUS =

MUMBER OF
MUMBER OF
MNUMBER OF
MUMBER CF
NUMBER OF
MUMBER 1OF
MNUMBER OF
MUMBER OF
CLASS STRUCTLURE MEME =

MUMBER OF JCES IM Sr3TEM =
MNUMBER OF ARCTIVE JT<TS =

MAYIMLM # T413 CLIMIT)

MIMEBER OF SURILRBLE PO TXTS =
MJUMBER OF DEFIMNED ZLASSES =
NUMBER OF CLSSES WRITIMNG FOR TXTS =

MEMORY COMPACTS =
RILLS =

EFANDS =
FETUCES =
TMITIRTES =
TEFMINATES =

RN 05-84/81

11:08: 21

300006 12 MILLISECONDS

MXEEP
HMBER
MEER
METER
MHMNER
MPER
MREER
HIPER
MARER
MHXPER
MXPER
MMEER
MMLER
MNJMRER
[RARIER
MBER
HMBER
MAICER
HMBER
MMEER
TMBER
HUMHER
MLPER
MHUMPER

TIME INTERVAL =

oF
oF
oF
oF
oF
oF
o
oF
oF
oF
oF
oF
oF
oF
oF
oF
nF
OF
o
oF
oF
oF
oF
oF

N

TFE
TVPE

TYPE =

TVPE
TYPE
TVFE
TrPE
TFE
TFE
TVPE
TPE
TvPE
TPE
TVYPE
TVPE
TFE

TVFE -

TvPE
TYPE
TPE
TYPE
TYPE
TYPE

TYPE -

02908,

CPERATR

TIME IMTERUAL =

SCHEDULING INTERUVALS =

INEEX WRITES =

3]
9
1
c4
]

5

k)

CALLS
CHLLS
LS
CHLLS
CALLS
CALLS
LS
CALLS
CALLS
CALLS
CALLS
CALLS
CALLS
CALLS
CALLS
CALLS
TALS
CHLLS
CALLS
CALLS
CALLS
CALLS
CALLS
CALLS

MILLISECONDS

=

—
[0

O SYSTEMLOG 96-84-81

[5Y] = [
8-9‘9@?"@0”5&9@‘3&%@0@

Bu
-
QAWM A

II000S. 12 MILLISECONDS

5756
1283
14

a0
o S 0 i

2]

o
T
~

w ) Ll
[ l-) w

i3}
R

J)
[}
i

Listing of all subtypes of SPM records (continued)
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OVERLAY MANAGER







OVERLAY MANAGER (QVM)
CONTROLS THE LOADING OF TASK OVERLAYS,

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, THAT IS OVERLAY X
MAY CALL OVERLAY Y, 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.

EACH CALLED OVERLAY OVERWRITES THE TASKS OVERLAY AREA WITH
THE REQUESTED QVERLAY.
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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 RANK,
JOB PRIORITY, 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, 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
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CONTROL STATEMENT PROCESSOR (CSP)







CONTROL STATEMENT PROCESSOR (CSP)

BINARY COPY OF CSP RESIDES IN MEMORY IMMEDIATELY ABOVE STP
OR OPTIGNALLY ON DISK(S).

WHEN A USER JOB IS SUBMITTED JSH CALLS EXP TO COPY CSP
INTO THE USER FIELD (AT BA+200g),

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,

CSP "CRACKS® USER CONTROL STATEMENTS.

CSP ENTERS MESSAGES INTO THE LOGS THROUGH THE MESSAGE MACRO,
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AMP

THE CONTROL STATEMENT

ASSIGN(DN=MYFILE,BS=25)

1S STORED IN THE JCB AS FOLLOWS:
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JOB, JN=EXAMPLE, P=3,

ACCESS, DN=TEMP, PDN=MASTERFILE, R=SECRET.
ASSIGN, DN=TEMP,BS=12.

COPYD, I=TEMP, 0=COPY.

DISPOSE, DN=COPY, SDN=BACKUP, DC=ST, MF=A.
EXIT.

EOF.

1. JOB IS STAGED FROM FRONT-END TO CRAY-1.

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 SDT AND
THEN MAKES AN ENTRY FOR THE JOB IN THE JOB EXECUTION
TABLE AND ALLOCATES MEMORY.

4, JOB SCHEDULER CONNECTS THE JOB TO CPU.

9

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.
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10.
11.
12.

13,

14,

15,

16.

17.
18,

CSP CRACKS THE COPYD CARD, CALLS EXP TO LOAD PROGRAM
COPYD FROM THE SYSTEM DIRECTORY.

COPYD EXECUTES, I/0 BOUND, STREAMING DATA FROM TEMP TO
COPY.

JOB SCHEDULER RECOGNIZES THAT JOB'EXAMPLE’ IS STREAMING
AND CONNECTS EXAMPLE TO THE CPU WHENEVER A BLOCK IS
AVAILABLE IN THE INPUT CIRCULAR BUFFER,

CSP CRACKS THE DISPOSE STATEMENT, CALLS EXP.

EXP WRITES AN ENTRY FOR BACKUP IN THE SDT OUTPUT QUELUE.
SCP STAGES BACKUP TO MAINFRAME A.

DEPENDING ON MAINFRAME A, SCP DELETES ENTRIES FOR BACKUP
IN THE SDT AND DSC.

CSP CRACKS EXIT STATEMENT, CALLS EXP TO TERMINATE THE
JOB.

EXP SEARCHES FOR $OUT, COPIES $LOG TO $0UT (EXTENDING
$OUT), CHANGES $OUT's DATASET NAME TO JOBNAME,

JOB TERMINATION CHANGES ENTRIES IN THE DSC AND SDT
OUTPUT QUEUE FOR DATASET EXAMPLE.

SCP STAGES EXAMPLE TO MAINFRAME A, eTc.

JOB TERMINATION RELEASES ALL LOCAL DATASETS, DELETES
$CS, AND TERMINATES JOB.
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SYSTEM INTERACTION







JOB ENTRY

THE STATION CALL PROCESSOR (SCP) 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 (DQM) TASK.

THE DISK QUEUE MANAGER (DQM) TASK ALLOCATES DISK SPACE FOR
THE JOB DATASET ON THE INITIAL CALL, AND HAS THE DISK BUFFER
WRITTEN TO DISK VIA THE DISK DRIVER. |

UPON REQUEST FROM THE STATION CALL PROCESSOR (SCP) TASK,

THE JOB CLASS MANAGER (JCM) TASK DETERMINES WHICH JOB

CLASS QUEUE ON THE SYSTEM DATASET TABLE (SDT) THE JOB SHOULD
BE ENTERED IN.

UPON REQUEST FROM THE STATION CALL PROCESSCR (SCP) TASK,

THE PERMANENT DATASET MANAGER (PDM) TASK CREATES A PERMANENT
DATASET STRUCTURE FOR THE JOB AND SETS THE DISPOSITION CODE
(DC) EQUAL TO ASCIT CHARACTERS IN.

THE JOB SCHEDULER (JSH) TASK SELECTS THE HIGHEST PRIORITY
JOB FROM THE INPUT QUEUE WHOSE JOB CLASS HAS A JOB EXECUTION
TABLE (JXT) ENTRY AVAILABLE.

JSH CONSTRUCTS THE JOBS JXT ENTRY AND CHANGES THE SYSTEM

DATASET TABLE (SDT) 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

THE JOB SCHEDULER (JSH) TASK SELECTS A JOB FROM THE JOB
EXECUTING TABLE (JXT) THAT HAS BEEN GIVEN ITS INITIAL
MEMORY ALLOCATION.

THE JOB SCHEDULER (JSH) ZEROES OUT THE JOB TABLE AREA (JTA)
AND JOB COMMUNICATION BLOCK (JCB) OF THE JOB.

THE JOB SCHEDULER (JSH) INITIALIZES THE JOB COMMUNICATION
BLOCK (JCB) POINTERS SUCH AS HLM, FL, DSP, ETC. AND SAVES
THE POINTER TO THE JCB IN THE JOB TABLE AREA (JTA).

. -THE JOB SCHEDULER CREATES DATASET NAME TABLE (DNT) ENTRIES

FOR $CS, $LOG, $IN, AND $OUT IN THE USERS JOB TABLE AREA
(JTA).

THE JOB SCHEDULER INITIALIZES THE JOBS ROLLFILE DATASET
NAME TABLE (DNT) ENTRY AT THE END OF THE JOB EXECUTION
TABLE (JXT) ENTRY.

THE JOB SCHEDULER INITIALIZES THE ROLL JOB INDEX (RJI) TABLE
ENTRY FOR THE JOB FOR POSSIBLE RECOVERY.

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,

19.3







JOB ROLLOUT

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 COMPACT 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.

THE DISK QUEUE MANAGER (DAQM) TASK ALLOCATES DISK SPACE IF
NEEDED, AND HAS THE MEMORY RESIDENT JOB AREA WRITTEN TO
DISK VIA THE DISK DRIVER.

THE JOB SCHEDULER (JSH) TASK UPDATES THE MEMORY SEGMENT
TABLE (MST).

THE JOB SCHEDULER (JSH) TASK LIFTS THE SUSPENSION ON THE
JOB WAITING FOR MEMORY LIBERATION,
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ACCESS A PERMANENT DATASET

A JOB MAKES A REQUEST FOR PERMISSION TO USE A PERMANENT
DATASET,

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.

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 PERMANENT 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.

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
(DSO) .

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

A JOB MAKES A REQUEST TO ACQUIRE A PERMANENT DATASET.

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).

THE PERMANENT DATASET MANAGER (PDM) TASK SEARCHES THE DATASET
CATALOG (DSC) FOR AN EXISTANT DATASET AND IF SO TO VERIFY
THE PERMISSION WGRDS.

PDM MONITORS NECESSARY TABLES AND USER AREAS ENABLING THE
DATASET TO BECOME LOCAL TO THE JOB THAT ISSUED THE ACQUIRE
AS IN THE ACCESS FLOW.

IF THE JOB SCHEDULER (JSH) TASK WAS REQUESTED IT SUSPENDS
THE JOB AWAITING THE DATASET TRANSFER FROM THE FRONT-END,

IF THE DATASET IS NOT CRAY RESIDENT THE STATION CALL PROCESSOR
(SCP) 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 (JSH), THE
PERMANENT DATASET MANAGER (PDM) AND THE DISK QUEUE MANAGER
(D@M) TO INSURE PROPER SAVING OF THE DATASET AND JOB ADVANCE-
MENT.
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b,

LOCAL 1/0

A JOB ISSUES A WRITE REQUEST THROUGH A SYSTEM MACRO CAUSING
PHYSICAL 1/0.

THE EXCHANGE PACKAGE PROCESSOR (EXP TASK EXAMINES THE REQUEST
FOR VALID PARAMETERS AND FORWARDS THE REQUEST FOR 1/0.

THE TASK I/0 (TI0) ROUTINES TRANSFER DATA, INSERTING RCW's
WHERE NEEDED, FROM THE JOB DATA AREA TO THE JOB DISK BUFFERS
ON A WRITE.

TI0 DETERMINES THE DISK BUFFERS ARE GREATER THAN HALF FULL
AND PERFORMS CIRCULAR I/0 (CIO).

CIRCULAR 170 (CIO) ISSUES A WRITE REQUEST OF THE DISK QUEUE
MANAGER (DQM) TASK AND HAS THE JOB SUSPENDED, STATE I, BY
THE JOB SCHEDULER (JSH).

THE DISK QUEUE MANAGER (DQM) TASK ALLOCATES DISK ON A WRITE
IF NEEDED, AND PERFORMS THE 170 VIA THE DISK DRIVER.
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JOB MEMORY REQUEST

A JOB MAKES A REQUEST TO ALLOCATE/DEALLOCATE MEMORY THROUGH
AN RFL CONTROL STATEMENT.

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.

THE JOB SCHEDULER (JSH) TASK UPON A DEALLOCATE REQUEST MUST
UPDATE USER FIELDS SUCH AS LA, 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 IaERASE SHIFTED LEFT 24 BITS,

THE JOB SCHEDULER (JSH) TASK UPON AN ALLOCATE REQUEST MUST
SEARCH THE MEMORY SEGMENT TABLE (MST) FOR FREE MEMORY.

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, HLM, ETC. AND UPDATING THE MEMORY SEGMENT TABLE (MST).

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 TERMINATION

A JOB TERMINATES WITH AN EXIT CONTROL STATEMENT INTERPRETED BY
THE CONTROL STATEMENT PROCESSOR (CSP),

CSP POSTS TERMINATION MESSAGES TO THE LOGFILES VIA THE MESSAGE
(MSG) TASK.

THE EXCHANGE PACKAGE PROCESSOR (EXP) TASK COPIES THE JOBS
$L0G TO $OUT,

EXP CHANGES $LOG TO SCRATCH AND RELEASES SCRATCH DATASETS AS
WELL AS $IN, $CS.

THE PERMANENT DATASET MANAGER (PDM) CREATES A DATASET CATALOG
ENTRY (DSC) FOR EACH JOB OUTPUT DATASET THUS MAKING THE DATASET
PERMANENT ,

EXP HAS CREATED ENTRIES FOR THE JOBS OUTPUT DATASETS IN THE SDT,

THE DISK QUEUE MANAGER (DQM) TASK ALLOCATES DISK FOR $OUT IF
NEEDED, AMD HAS THE BUFFER WRITTEN TO DISK VIA THE DISK DRIVER,

THE JOB SCHEDULER (JSH) 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).

THE STATION CALL PROCESSOR (SCP) TASK MANAGES SYSTEM MEMORY
BUFFERS AND TRANSMITS THE JOBS OUTPUT DATASETS TO THE FRONT-
END VIA THE FRONT-END DRIVER,

UPON RECEIPT OF EACH OUTPUT DATASET BY THE FRONT-END, THE
STATION CALL PROCESSOR (SCP) REQUESTS THE PERMANENT DATASET
MANAGER (PDM) TO DELETE THE DATASET CATALCG (DSC) ENTRY FOR
THE DATASET AND DQM RELEASES THE DATASETS DISK SPACE,
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