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PREFACE 

The prerequisites for a thorough 
understanding of this publication are a 
basic knowledge of both System/360 
programming concepts and Basic Operating 
System 16K Tape Control-Programs. The 
publications providing this information 
are: 

IBM System/360 PrinQiples of operation, 
Form A22-6821; 

IBM System/360 Basic Operating System: 
System Control and System Service 
Programs (16K Tape), Form c!24- 3431; 

IBM System/360 Basic Operating System: 
Supervisor and Input/Output Macros (16K 
~, Form C24-3432; 

IBM System/360 Basic Operating System: 
System Generation_and Maintenance (16K 
~, Form C24-5015. 

Closely related publications are: 
IBM System/360 Basic Operating System: 

Assembler language Speci fications (16K 
Disk/Tape), Form C24-3414; 

IBM System/360 Basic Operating System: 
Data Management Concepts (16K Tape), 
Form C24-3430. 

This publication is designed to help the 
reader in two ways: 

1. Detailed flowcharts with accompanying 
narratives and a cross-reference label 
list provide a quick guide to the 
program listing. 

2. summaries of program flow, I/O flow, 
storage allocation, and constant areas 
provide a basic understanding of the 
program logic. 

This publication describes the program 
logic at three levels: 
System level. A brief description of the 

programs in the system and how they 
relate to one another. 

Program level. A general description of 
the flow of each program describing the 
routines within the program and 
information common to these routines. 

Routine level. A detailed description of 
the flow of each routine with reference 
to a detailed flowchart of the routine. 

Information common to all programs in 
the system is found in the discussion of 
the Supervisor, and a detailed layout of 
system residence is found in the 
introduction to the Librarian. 

copies of this and other IBM publications can be obtained through IBM 
Branch Offices. A form has been provided at the back of this 
publication for readers' comments. If the form has been detached, 
COlIIII\ents may be directed to: 
IBM Programming Publications, Endicott, New York 13760. 

@ International Business Machines, i966. 
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The 16K tape resident version of the IBM 
System/360 Basic operating System is 
designed to minimize the time and effort 
required by the user to produce and process 
programs. Centralized control governs the 
execution of all other programs on the 
system. Services edit programs for execu­
tion under control and maintain libraries 
of programs for the system. 

Control programs constitute the frame­
work of Systen/360 BOS. The supervisor 
handles all interrupts. Job Control pro­
vides program-to-program tran~ition. IPL 
initializes the system, loading the Super­
visor and Job Control. 

Service programs prepare ~ 11 programs 
for the system and maintain the system 
libraries. Linkage Editor edits language 
processor output for execution under the 
system Supervisor. Librarian maintenance 
includes itews in, or deletes items from, 
the system libraries. Librarian service 
provides information on the contents of the 
system libraries. 

Figure 1 shows the relationship between 
these system components. 

SYSTEM RESIDENCE 

The system control programs reside on a 
tape along with other IBM programs and user 
programs in the system. The tape records 
are divided into three libraries. 

Core Image Library; Programs ready for 
execution; output from the Linkage Editor. 

Relocatable Library; Program modules that 
have not been edited to run under the 
supervisor; output from the language proc­
essors; input to the Linkage Editor. 

Source Sta tement Library; Library routines 
in source language (e.g., macros); input to 
the language processors. 

IBM SYSTEM/360 BOS, SYSTEM CONTROL (16K TAPE) 

Figure 2 shows the organization of the 
residence tape. The tape unit is assigned 
to the logical unit SYSRES. The relocat­
able and source statement libraries may be 
on independent tapes assigned to SYSRLB and 
SYSSLB, respectively. 

Along with the Supervisor in the core 
image library are a Job Control, IPL, Link­
age Editor and Librarian edited to run with 
the Supervisor. A new Supervisor can be 
generated from the system generation macros 
in the source statement library. Then 
revised Versions of the system control and 
service programs must be edited into the 
core image library from modules provided in 
the relocatable library. 

SYSTEM CORE ALLOCATION 

Under System/360 BOS control main storage 
is divided into two parts as in Figure 3. 
Low core is reserved for the Supervisor and 
transient routines. High core is called 
the problem program area. 

The user can specify the point of divi­
sion at system generation time. 

SYSTEM I/O 

All input and output under Supervisor con­
trol is done in reference to logical units 
with names of the form • SYSXXX·. The I/O 
tables in the supervisor define the rela­
tionship between logical units (LUB's) and 
physical devices (PUB'S), according to the 
assignments made in the system or by the 
user. Figure 4 shows the logical units 
referenced by each of the system programs 
and the devices which may be assigned to 
them. 

Introduction 9 



-Hardware Load ) 

+ 
IPL Job Control 

Linkage Editor f-+ 

Program Interrupt Librarian Program -
Supervisor 

Other IBM 
Problem Program f-..+ 

User f-+ Return or Error Exit Problem Program 

Figure 1. System Control Component Inter­
relationship 
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Initial IPL Records 

Supervisor 

$$A - SUPVR Transients 

$$B - SUPVR Transients 
Core 

IPL 
Image 
Library 

Job Control 
Phases 

Linkage Editor 

Other Problem Programs 
Including Librarian 
Programs and I BM Processors 

Relocatable { Program Modules Including 
Library 
Modules 

I BM Programs 

Assembly Sublibrary: 

Macros Including SYSGEN 
and Supervisor Macros Source 

Statement 
Library 
Books 

COBOL Sub library 

Figure 2. System Residence 

( 



System Constants; Communication Region; I/o Tables 

Interrupt Routines; Physical 10CS 

Supervisor Transient Areas 
Division Specified 
at System -
Generation 

Initially JOB CONTROL 

Job Control loads into this area: 
Linkage Editor 
Librarian Programs 
Other I BM Programs 
User Programs 

Figure 3. System Core Allocation 

SYSRDR SYSIPT SYSPCH SYSLST SYSLOG 

c 

" ';: 

~ 
::; 

-< 

-< 

IPL 

Job Control 

Li nkage Ed i tor 

CHKPT 

CNCL 

DUMP 

I LSVC 

JCOPT 

MSGIN 

PCHK 

PDUMP 

RSTRT 

MAINT 

MAINTR 

MAINTS 

DSERV 

RSERV 

SSERV 

CR 

CR,T CR,T 

T T 

CR,T 

CR,T CR, T 

CR,T CR,T 

CR, T 

CR,T 

CR,T 

CR - Card Reade r 
CP- Card Punch 

P - Printer 
K - Console 
T - Tape 

K 

P,T K,P 

P,T K,P 

K,P 

P,T K,P 

P,T 

P,T K,P 

T T 

K 

P,T K,P 

P,T 

K,P 

P,T K,P 

P,T K,P 

P,T K,P 

P,T K,P 

CP,T P,T K,P 

CP,T P,T K,P 

SYSRES 

T 

T 

T 

T 

T 

T 

T 

T 

I"' 

> 

SYSSLB 

T 

T 

T 

SUPERVISOR 
AREA 

PROBLEM 
PROGRAM 
AREA 

SYSRLB SYSOOO 

T 

T T 

T 

T 

T 

T 

SYSOOJ SYSOO2 Other 

T T 

T 

T 

T 

T 

T T 

T T 

Figure 4. System I/O: Possible Logical Unit and Allowable Device Usage 
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CONTROL PROGRAMS 

SUPERVISOR 

The supervisor is read into core at IPL 
time and remains there throughout system 
operation. The Supervisor area consists of 
four parts: 

1. Constant areas to describe system oper­
ation. 

2. Nucleus of coding to handle interrupts. 

3. Type-A transient area to hold physical 
IOCS error-routine overlays. 

Location 0 

COMREG 

CHNSCH 

PTA 

LTA 

PPBEG=EOSS<: PPBEG 
if no storage 
protection EOSSP 

~ 

I 

360 Constant Area 

Communications Region 
and I/O Tables 

Nucleus 

Type A Transient Area 
504 Bytes 

Type B Transient Area 
1000 Bytes 

Problem 
Program 

Area 

Figure 5. supervisor Core Allocation 

12 IBM S/360 BOS System Control (16K Tape) 

ij. Type-B transient area to hold Supervi­
sor routine overlays. 

Figure 5 shows the allocation of core to 
the various parts of the Supervisor. 

J 

NUCEND 

SYSEND 

ADDR specified by user 
SUPEND 



HEX DECIMAL DEFINITION 
SYSGEN INITIALIZATION 
TO ZEROS EXCEPT FOR 

00 00 IPL PSW 

08 08 IPL CCWI 

Zeros in This System-Location 22 
10 16 IPL CCW2 (hex 16) contai ns address of 

communications region 

18 24 Extemal Old PSW 

20 32 SVC Old PSW 

28 40 Pragram Old PSW 

30 48 Machine Old PSW 

38 56 I/o Old PSW 

40 64 CSW 

48 72 CAW 

4C 76 -

50 80 Timer 'FF FF FF FF'} Time-of-day 
-Timer/256 

54 84 Time-of- Day '00 FF FF FF' Actual Time-of-day 

58 88 Extemal New PSW Addresses EXTI NT; 
Bit 13 on, Bits 36-39 on 

60 96 SVC New PSW Addresses SVCI NT; 
Bit 13 on 

68 104 Pragram New PSW Addresses PCHECK; 
Bit 13 on 

70 112 Machine New PSW Addresses SETACT 
(in Unit Check) 

78 120 I/O New PSW Addresses I NTERR; 
Bit 13 on 

Scan 0 ut Area 
80 128 and Saved Double 

Word 

Figure 6. Supervisor constant Areas 

SUPERVISOR CONSTANT AREAS 

An area in low-core is reserved by the 
Supervisor for a communications region and 
for I/O tables. 

The communications region immediately 
follows the System/360 constant areas shown 
in Figure 6. The address of the communi­
cations region is always located in decimal 
address 22. The user has this address 
available through the macro COMREG. Figure 
7 displays the information contained in the 
communications region. 

The I/O tables follow the communications 
region. These tables are necessary for the 
execution of I/O by the Supervisor. 

For every device on the system there 
must be a physical unit block (PUB). For 
every logical unit name (SYSXXX>· used by 
the programmer, there must be a logical 
unit block (LOB). 

When the programmer requests I/O, an 
entry is made in the channel queue table 
(CHANQ). The CCB provided names a logical 
unit. 

The Supervisor processes the request 
when possible on the device assigned to the 
logical unit. If the user specifies TEB at 
system generation time. counts of tape 
errors are kept in tape error blocks 
(TEB's) for each tape unit. 

PUB's are set up at system generation or 
IPL time. LUB's are set up at system gen­
eration. PUB's are assigned to LOB'S at 
system generation or by the ASSGN routine 
in Job Control. Temporary or alternate 
assignments require that job information 
blocks (JIB's) be attached to LOB's. 

CHANQ entries are set up by the Channel 
Scheduler routine and processed by the 
Actual I/O routine in the Supervisor. 
TEB'S are used by the Tape Error routine in 
the supervisor. 

The 
cribed 
Figure 
tables 
table. 
entry. 

elements of each I/O table are des­
in detail in the following sections. 
14 displays the interrelationship of 
and pointers. Figure 15 is a sample 

Figure 16 summarizes each table 
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DECIMAL 
DISPLACEMENT 

00 

08 

10 

12 

23 

24 

32 

36 

40 

44 

46 

48 

52 

53 

Figure 7. 

SYSTEM GENERATION 
INITIALIZATION DEFINITION 

'07/15/65' Job date from DATE statement 

Y (PPBEG) Address of problem program label 
area; end of transient area +1 

Y (EOSSP) Address of problem program area; 
if storage-protect, first byte 
having a storage protection key 
of I 

Zeros Problem program work area 

'00' UPSI byte 

'NO NAME' Job name from JOB statement 

Hex 3FFF; Dec 16383 Address of last byte in problem 
program area 

Hex 3F10; Dec 16144 Address of last byte placed in 
the problem program area by a 
FETCH or LOAD 

Hex 3F10; Dec 16144 End of longest phase of 
problem program 

'0000' Length of problem progrom label 
area 

'0000' 

Hex 3F10; Dec 16144 Address of last byte of data in 
SPOOL/fele-processing area 

'00' or as specified Machine Configuration 

bit 0 - storoge-protection 
feature 

I - decimal feature 

2 - floating-point feature 

3-0 

4 - timer feature 

5 - channel switchable de-
vice support 

6 - burst/multiplex device 
support 

7-0 

'00' or '80' Date configuration: MDY or 
DMY; 
Bits used as switches: 

5 - burst/multiplex device 
in operation 

6 - FETCH/lOAD in opera-
tion 

7 - logical tronsient in op-
eration 

supervisor communications Region 
(Part 1 of 2) 

14 IBM S/36.o BOS system control (16K 'l'ape) 

DECIMAL 
DISPLACEMENT 

54 

56 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

79 

88 

89 

90 

92 

94 

96 

98 

Figure 7. 

SYSTEM GENERATION 
INITIALIZATION DEFINITION 

'00 00' or as specified Standard job-control options for 
third and fourth job-control 
switch banks 

'CO <Xi 00 00' Job-control switch bytes: 
detailed description in 
Job Control 

'0000' Disk address (CC HH) of label 
area 

A (FOCL) 

A (PUBTAB) 

A (FAVP) 
I/o table addresses 

A (JIBTAB) 

'0000' or A (TEBTAB) 
if TEB specified 

A (FICL) 

A (NICL) 

A (LUBTAB) 

30 or as specified Line count for SYSLST 

' 071565166' System date and day of year 
from SET statement 

'00' Cancel code 

'00' 

A (ALLRGS) Address of register save area 
for SVC 

'0000' Identification number of last 
checkpoint 

'0000' Address of SPOOL/Tele-process-
ing data 

A (DSKPOS) Address of disk I/o position 
data 

A (ERBLOC) Address of channel scheduler 
error data 

Supervisor communications Region 
(Part 2 of 2) 



CHANQ - CHANNEL QUEUE TABLE 

The number of entries is specified at sys­
tem generation time. The table must hold 
all the I/O requests that await execution 
at anyone time. The entries are refer­
enced by CHANQ pointers 0, 1, 2. 

Each CHANQ entry consists of 4 bytes: 
o - chain field; pOinter to the next in 

queue. 'FF' marks the end of a queue. 
2-4 - CCB address. 

Associated with each entry is one byte at 
LUBPTR and one byte at REQID. LUBPTR is a 
LOB pointer indicating the logical unit 
making the I/O request. REQID, if storage­
protection, is a code identifying the 
program making the I/O request. 

The byte FLPTR contains the pointer to 
the next free entry (free list pointer). 
The free entries are chained together in a 
queue to FLPTR as request entries are 
chained to a PUB. 

CHANQ entries are referenced by PUB's 
identifying devices awaiting I/O. Channel 
queues are built by the Channel Scheduler 
routine in the Supervisor. 

PUBTAB - PHYSICAL UNIT BLOCK TABLE 

The number of entries is specified at sys­
tem generation time. There must be one 
entry for each device on the system. 
Entries may be made to the table at system 
generation time. The operator may add or 
delete entries at IPL time. The entries 
are referenced by PUB pointers 0, 1, 2. 

Each PUB entry consists of 8 bytes: 
o - channel address; 0, 1,----6; 'FF' = 

null channel address. 
1 - unit address. 
2 - CHANQ pointer; 0, 1,----; 'FF' = null 

pointer. 
3 - TEB pOinter: 0, 1,----; or error 

counter: '00' = null pointer or initial 
counter. 

4 - device type ( Figure 8). 
5 - device options; '00' (non-tape); '93' 

or user mode (tape). 
6 - channel scheduler flag ( Figure 9). 
7 - job control flag ( Figure 10). 

The end of the table is denoted by an 
eFF'. The eight bytes labeled FOCL specify 
the first PUB on each of the eight possible 
channels (first on channel list). PUB's 
are referenced by the LUB's to which they 
are assigned. Bytes 2, 3, and 6 are modi­
fied by the Channel Scheduler routine. 
Bytes 5 and 7 are modified by Job Control. 
Other bytes remain constant. 

r-----------------------------------------, \ USER-SPECIFIED DEVICE TYPE \ 
\ MACRO PARAMETER BYTE IN PUB \ 

~----------------------------------------~ \ 1050A X'OO' I 
~--------------------------------~ I 1050B X'Ol' \ 

~--------------------------------------i I 1050C X'02' I 
~----------------------------------------~ I 10500 X'03' \ 

~----------------------------------------i I 1050E X'04' I 
~--------------------------------------i \ 1050F X'05' I 
~----------------------------------------i I 10S0G ~'06' I 
~------------------------------------i I 10S0H X'07' I 
~-----------------------------------i I 2501 X'10' I 
r---------------------------------------i I 2540R X'll' I 
r---------------------------------------i I 2520B2 or 2520B3 X'20' I 
~----------------------------------------i I 2540P X'21' I 
~----------------------------------------i I 1442N2 X'22' I 
~-----------------------------------------i 1 1442Nl X'30' \ 

~--------------------------------------i 
\ 2S20B1 X'31' 1 
~-----------------------------------------i 
\ 1403 or 1404 X'40' \ 

r-------------------------------------i 
\ 1443 or 1445 X'41' 1 
~----------------------------------i \ 2400T7 or 2400T9 X'SO' I 
r---------------------------------i I UNSP or UNSPB X'FF' \ L _______________________________________ J 

Figure 8. POB Device Type 

r-----------------------------------------, \0 - Device busy I 
~----------------------------------i 
\1 - Switchable device 1 
~--------------------------------------~ 12 - End of file for SYSRDR or SYSIPT I 
~-------------------------------------i 
\3 - I/O error recovery outstanding 1 
~-----------------------------------------~ 
\4 - ------ \ 
~---------------------------------------i 15 - Device-end posting desired I 
~---------------------------------------~ 16 - Burst/MPX device 1 
r--------------------------------------i 17 - 7-Track tape device 1 L-________________________________________ J 

Figure 9. PUB Channel Scheduler Flag 
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,-----------------------------------------, 
10-4 Standard-assignment mode for 1 
1 1-track tape; all bits one if 1 
I device is not tape~ all bits zero 1 
1 if device down. I .... -----------------------------~ 
15 - Assigned to a system logical unit 1 

~--------------------------------------~ 16 - Assigned to a programmer logical unit I 
~-----------------------------------~ 
17 - ----- I ~ _______________________________________ J 

Figure 10. PUB Job Control Flag 

JIBTAB - JOB INFORMATION BLOCK TABLE 

The number of" entries is specified at sys­
tem generation time. The table must hold 
all the temporary and alternate assignments 
that are needed at anyone time. The 
entries are referenced by JIB pOinters 0, 
4. 8, etc. 

Each JIB entry consists of 4 bytes: 
o - alternate or stored standard PUB 

pointer. 
1 - '00' or stored standard LUB flag. 
2 - present assignment LUB flag and JIB 

flag (Figure 11). 
3 - chain field; bit-1-on defined as 

end-of-chain • 

The byte FAVP contains the pointer to 
the next free entry (first available 
pointer). The free entries are chained 
together to FAVP as assignment entries are 
chained to a LUB. 

JIB entries are referenced by LUB'S to 
which temporary and alternate assignments 
are made. JIB chains are built by the 
A5SGN routine in Job Control. 

,-----------------------------------------, 10-3 - present assignment LUB flag bits I 
~-------------- .-----------1 
I 4 - ------ I 
~-------------------------~ I 5 - stored standard JIB I 
~---- --------------------~ 1 6 - alternate JIB I 
~------------------------------------~ 
I 1 -." ------- I ~ ____________________________________ J 

Figure 11. JIB Flag Byte 
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TEBTAB - TAPE ERROR BLOCK TABLE 

The TEB table appears if requested at sys­
tem generation time. The number of entries 
is specified by the user. There should be 
one entry for each tape device in the sys­
tem. The entries are referenced by TEB 
pointers 0, 1, 2, etc., in the PUB for each 
tape device. ' 

Each TEB entry consists of 6 bytes: 
o -

1 -
2 
3 
4 
5 -

error recovery retry count; 
indicates a null TEB. 
permanent read error count. 
initial read error count. 
initial write error count. 
erase gap count. 
noise record count. 

, FF' 

The counters in the TEB are used by the 
tape error recovery routine. At end-Oi­
job, Job Control resets each TEB to its 
null form 'FF 00 00 00 00 00'. 

LUBTAB - LOGICAL UNIT BLOCK TABLE 

The number of entries is specified at 
system generation time. A minimum of 15 
and a maximum of 255 entries may be speci­
fied. To use a logical unit name, a cor­
responding LUB must appear in the table. 
PUB's may be assigned to LUB's at system 
generation time. At any time the program­
mer and operator may alter or add to these 
assignments through Job Control. 

Each entry is referenced by a logical 
unit name, SYSXXX. The names are divided 
into two classes: system and programmer. 
Figure 12 shows the order of the names and 
the division between classes. 

Each LUB entry consists of 2 bytes: 
o - PUB pointer 0, 1, 2,----; 'FF' = null 

pointer. 
1 - LUB flag in first four bits; a JIB 

pOinter 0, 4, 8,---- in the last four 
bits; 1 if no JIB attached. 

The eight bytes labeled FICL and NICL 
specify the first LOB entry in each class 
and the number of entries in that class 
(first in class list and number in class 
list). Specifically: 

• byte 0 - system first in class; must be 
'00' 

• byte 1 - programmer first in class; 
must be lOA' 

• byte 4 - system number in class; must 
be 'OA' 

• byte 5 - programmer number in class; 
specified by user. 



r----------------T--------T--------, 
I ISYSRDR I I 
I ISYSIPT I I 
I ISYSPCH I I 
\ ISYSLST I I 
,System 'SYSLOG I I 

FICl 

B-LLUBTAB --;--

--r- JIBTAB 
,Logical I reserved, required I 
\ Unit ISYSRES I LUS's I 
I Class , SYSS LS I I 
I Inow 1 I 
, IUS~E I , 
r-----------------+--------~ I 

NICl 

B 
--r-
--I--

--I--

-------
\ \SYSOOO I I 
, Programmer I SYS001 I , 
I Logical ISYS002 I I 
I Unit \SYS003 I I 
I Class I SYS004 I I 
I .--------+---------~ 
I ISYS005 I , 
I , • • • • • • I optional I 
I \SYS244 I LUS's I L ___________________ i-_______ ~ ________ J 

Figure 12. Logical Unit Names 

FOCl PUBTAB 

o-t~ 

r----------------------------------------, ER I FHll 
10 - with null PUS pointer, present 1 
I assignment IGN rather than UA. I 
r--------------------------------------~ TEBTAB 
11 - present assignment standard. I 
~---------------------------------------~ 
12 - standard assignment UA. I 
.----------------------------------~ 
13 - standard assignment IGN. I mm L ______________________________ J 

[ [ I 1 
Figure 13. LUS Flag Syte 

Figure 14. I/O Tables and Pointers 
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6 Channel 
Queue 
Entries 

10 PUBs 

6 JIBs 

15 LUBs 

CHANQ 
1 
2 
3 
4 
5 

LUBPTR 
REQID 
FLPTR 

FOCL 
PUBTAB 

1 
2 
3 
4 
5 
6 
7 
8 
9 

FAVP 
JIBTAB 

4 
8 
C 

10 
14 

FICL 
LUBTAB 

5 
A 

System Generation 
Initialization of Tables 

01 00 00 00 
02 00 00 00 
03 00 00 00 
04 00 00 00 
05 00 00 00 
FF 00 00 00 
00 00 00 00 00 00 
00 00 00 00 00 00 
00 

FF FF FF FF FF FF FF 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 00 00 00 00 00 00 00 
FF 

00 
00 00 00 04 
00 00 00 08 
00 00 00 OC 
00 00 00 10 
00 00 00 14 
00 00 00 01 

00 OA FF FF OA 05 00 00 
FF 61 FF 61 FF 61 FF 61 
FF 61 FF 61 FF 61 FF 61 
FF 61 FF 61 FF 61 FF 61 

Figure 15. I/O Sample Table 

A request from SYSPCH 
awaits execution. There 
are no further requests from 
SYSPCH waiting. Re-
quests from SYS002 and 
SYS003 have been com-
pleted. REQI D is not used 
(no storage protection 
feature) • 

All PU Bs are be ing used to 
describe devices. There 
are six tape devices on 
channel one - the user has 
not changed the mode from 
the assumed reset. SYSLOG 
is a 1052. SYSPCH is a 
2540. SYSLST is a 1403-
1404. SYSRDR and SYSIPT 
are the same device, a 
2540 (SYSIPT has been 
temporari Iy assigned to a 
tape.) 

The standard assignment for 
SYSIPT is stored in the first 
JI B. Two alternate assign-
ments for SYS003 are in 
the second and third JIBs. 

SYSIPT and SYS003 have 
FF 61 JI Bs. SYSSLB, SYSRLB, 
FF 61 SYSUSE, and SYS004 are 
FF 61 unassigned. 
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Sample Table 

01 00 18 40 CHANQ 
03 00 18 70 1 
FF 00 1 E BO 2 
04 00 00 00 3 
05 00 00 00 4 
FF 00 00 00 5 
OC OD 02 00 00 00 LUBPTR 
00 00 00 00 00 00 REQID 
00 FLPTR 

00 04 FF FF FF FF FF FOCL 
00 OE FF 00 40 00 00 FC PUBTAB 
00 OC FF 00 11 00 00 FC 1 
00 OD 02 00 21 00 80 FC 2 
00 1 F FF 00 00 00 00 FC 3 
01 80 FF 00 50 93 00 92 4 
01 81 FF 00 50 93 00 92 5 
01 82 FF 00 50 93 00 92 6 
01 83 FF 00 50 93 00 92 7 
01 84 FF 00 50 93 00 9C 8 
01 85 FF 00 50 93 00 9C 9 
FF 

OC FAVP 
01 41 04 01 JIBTAB 
05 00 42 08 4 
06 00 02 01 8 
00 00 00 10 C 
00 00 00 14 10 
00 00 00 01 14 

00 OA FF FF OA 05 00 00 FICL 
01 41 09 00 02 41 00 41 03 41 LUBTAB 
FF 61 08 41 FF 61 FF 61 FF 61 5 
04 04 06 41 07 41 05 41 FF 61 A 



Entry Byte Definition 

each CHANQ entry 0 CHANQ-pointer to next in queue; "FF" 
marks end of queue 

I } 2 CCB address 

3 
.. 

each LU BPTR byte 0 LUB-pointer indicating logical unit 
requesting I/o 

each REQID byte 0 code indicating program requesting I/o 

each PU B entry 0 channel address; 'FF' is the null 
address 

I unit address 

2 CHANQ-pointer; "FF" is the null pointer 

:3 TEB-pointer or error counter; "00" is 
the nu II pointer 

4 device-type; see device-type table 

5 device-options; "00" (non-tape), 1193" 
or user-mode (tape) 

6 channel-scheduler flag 

7 job-control flag 

each alternate JI B entry 0 01 temate PU B poi nter 

I 1100" 

2 present assignment LUB-flag; alternate 
JIB flag 

3 JI B-pointer; bit 7 indicates end-of-chain 

each stored standard 0 } JIB entry standard-assignment LUB entry 

I 

2 present assignment LUB-flag; stored-
standard JIB Rag 

3 JI B-pointer; bit 7 indicates end-of-chain 

each TEB entry 0 retry count; "FF" is the null TEB 
indicator 

I permanent read error count 

2 initial read error count 

3 initial write error count 

4 erase gap count 

5 noise record count 

each LU B entry 0 PUB-pointer; "FF" is the null pointer 

I LUB flag or, if JIB attached, JIB 
pointer 

Figure 16. I/O Table Entries 

SUPERVISOR NUCLEUS 

The nucleus is entered whenever an inter­
rupt occurs. The new PSW's shown in F~gure 
6 show the labels in the nucleus at which 
entry is made. 

SVC Interrupt (SVCINT - Chart SA): An SVC 
o goes to the Channel Scheduler routine 
to make an entry in the channel queue 
table. Others fetch or load programs, 
transfer from routine to routine, alter 
the constant areas, and return to Job 
Control on a cancel or end-of-job con­
dition. 

External Interrupt (EXTINT - Chart BH): If 
provided by the user, the Supervisor 
gives control to a user routine. 

Program Check Interrupt (PCHECK - Chart 
BH): If provided by the user, the 
Supervisor gives control to a user 
routine. 

Machine Check Interrupt (SETACT - see Unit 
Check Exit Routines): The Supervisor 
enters a wait state with ·S· in loca­
tion 1. 

I/O Interrupt (INTERR - Chart AC): The 
Supervisor examines the status bits of 
the completed I/O and determines if 
another I/O operation shoUld be start­
ed. 

Furthermore, the Supervisor nucleus issues 
actual I/O commands after an SVC 0 if the 
I/O can be processed immediately, or after 
an I/O interrupt if more I/O awaits proces­
sing. 

The routines are described in the order 
of their occurrence in the Supervisor: 

• SVC 0 - Channel Scheduler 
• Actual I/O 
• I/O Interrupt 
• Unit Check 
• SVC 1-21, External, and Program Inter­

rupts 
• Tape Error. 

Appendix D describes Physical loeS 
fields that must be familiar to the 
reader: the 16K Tape CCB. the CCW, the 
psw's, the CAW. and the CSW. 
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CHANNEL SCHEDULER - CHART AA 

Objective: To indicate that an 1/0 request 
has been made by adding an entry to the 
channel queue table. 

Entry: From the SVC Interrupt routine when 
an SVC 0 is identified. 

Method: With the SVC 0 used to request 
I/O, a CCB is provided. The requesting 
program places the CCB address in register 
1 and, in the CCB, sets: 

• options - byte 2, bits 3 and 5 and 1. 
• Logical unit address - bytes 6 and 1. 
• CCW address - bytes 9 and 10 and 11. 

The Channel Scheduler resets the remainder 
of bytes 2, 3, and 4 to zeros. 

This routine uses the logical unit 
address to locate the LUB and compute the 
LUB pointer. The LOB points to the PUB 
assigned to it. The 1/0 request is added 
to the channel queue for that PUB. 

1. FLPTR replaces the end-of-queue pointer 
'FF' in the PUB or in the chain field 
of the last entry in the queue for that 
PUB. This pointer references the new 
channel queue entry. 

2. The chain field in the new entry repla­
ces FLPTR. 

3. The end-of-queue pointer 'FF' and the 
address of the CCB replace the fields 
in the new entry. 

4. The LUB pointer is inserted in the 
correct byte of LUBPTR. 

If the request is for SYSRES, bit 1 in 
JBCSWO (displacement 56 of the communi­
cations region) is set on. 

If the new 1/0 request is the first in 
the queue and the device is not busy (check 
bit 0 in the channel scheduler flag of the 
PUB), exit is to the Actual 1/0 routine to 
perform the 1/0 immediately. Otherwise, 
control returns to the requesting program. 
Registers 1-1 are saved and restored for 
that program. 

ACTUAL 1/0 - CHART AB 

Objective: To issue an SIO command, pro­
vided the channel is aVailable. 

Entries: 
1. From the Channel Scheduler when an I/O 

request is made for an available 
device. 

20 IBM 5/360 BOS System Control (16K Tape) 

2. From the 1/0 Interrupt routine when a 
channel is freed for use and an 1/0 
request for an available device on that 
channel is awaiting execution. 

Method: On entry to this routine, the PUB 
table displacement for the device awaiting 
1/0 must be in register 3. Register 2 is 
initialized to the device address (channel 
and unit) from the PUB. 

A TCH command is issued to determine if 
the channel is available. If.not, and the 
device is not switchable, an immediate exit 
is taken to the interrupted program. If 
the device is switchable (check bit 1 of 
the channel scheduler flag in the PUB), the 
next channel is also checked. 

An SIO command is issued unless: 
1. The device is for SYSRDR or SYSIPT and 

end-of-file has been encountered (input 
I~ set bit 2 of the channel scheduler 
flag in the PUB). Instead control is 
given to the 1/0 Interrupt routine at 
GETCHQ to complete 1/0 and cancel the 
job. 

2. The device is a burst/multiplex device 
in operation (check bit 5 of the con­
figuration byte, displacement 53 in the 
communications region). Instead con­
trol returns to the interrupted pro­
gram. 

Before the SIO command is issued, the 
CAW must be set to the correct CCW address. 
If the device is tape, the set-mode CCW is 
the first to be executed (mode from PUB 
device-options byte). Otherwise, the CCW 
address is taken from the CCB addressed by 
register 1). 

After the SIO command is issued, the 
condition code is tested: 

• Condition code O. The 1/0 operation is 
proceeding in a normal manner. This 
routine sets the device-busy indicator 
(bit 0 of the channel scheduler flag in 
the PUB). If the device is a 
burst/multiplex deVice, bit 5 of the 
configuration byte, displacement 53 in 
the communication region, is set on. 
Control returns to the interrupted 
program. 

• Condition code 2. The channel is busy. 
Control returns to the interrupted 
program. 

• Condition code 3. The channel is not 
operational. Control is given to the 
Unit Check routine at IONOP to Signal 
an error and enter the wait state 
through the machine-check new PSW. 

• Condition code 1. The 1/0 is complete 
and the status has been stored in the 
CSW. This routine tests all the status 



bits (32-47) of the CSW except 33, 35, 
40, and 41. If none are on, control 
returns to the interrupted routine. If 
any are on, control goes to the I/O 
Interrupt routine (normal I/O 
completion) • 

Returning the interrupted program from 
this routine requires two checks: 

1. Check for errors (ignore errors if 
interrupted program is the fetch rou­
tine - bit 1 in JBCSWO). If errors 
have been queued, complete pending I/O 
by putting the system in wait state and 
fetch the required Type-A transient 
routine. 

2. Check for PIOCS cancel. If the first 
bit in the cancel code is on, turn it 
off and fetch the Cancel transient 
routine. 

Return is through the I/O old PSW. Reg­
isters 1-7 are saved and restored for the 
interrupted program. 

I/O INTERRUPT - CHART AC 

Objective: To process the CSW bits from 
the completed I/O and to determine if 
another I/O operation should be started. 

Entries: 
1. From the interrupted program through 

the I/O new PSW. 
2. From the Actual I/O routine when a 

command is completed immediately ~nd 
status bits are set. 

Method: If entry is through an I/O inter­
rupt, registers 2 and 3 must be set. Reg­
ister 2 must contain the device address 
(channel and unit) found in the I/O old 
psw. Register 3 must contain the PUB dis­
placement for the device; the section of 
the PUB table for the specified channel is 
searched for the specified device. If no 
PUB is found, no CSW bits are processed. 
An attempt is made to reschedule the chan­
nel at INITRG. 

At GETCHQ, the CHANQ entry chained to 
the PUB is located and the address of the 
CCB placed in register 1. The CSW status 
bits are checked in a specified order 
(Figure 17). If no error exit is taken, an 
attempt is made to reschedule the channel 
at INITRG. 

The section of the PUB table for the 
freed channel is searched for an I/O 
request. If one is found for an available 
device, the CCB address from the CHANQ 
table is put in register 1 and control goes 
to the Actual I/O routine. Otherwise, 
return is to the interrupted program 
through the Actual I/O return routine. 
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STATUS STATUS 
BIT 

44 Channel data check 

45 Channel control check 

46 Interface control check 

38 Unit check 

42 Program check 

43 Protection check 

47 Chaining check 

32 Attention 

39 Unit exception 

36 Channel end 

37 Device end 

ACTION 

Takes I/o channel failure exit (CHFAIL) to signal an error and 
enter wait state through the machine check new PSW. 

Exits to unit-check routine (UNTCHK). 
If error is recoverable, returns to TSTUEX or SELECT. 

Exits to the attention routine (ATTRTN). 
Unless interrupted program is the fetch routine, executes the 
MSGI N transient routine and returns to the interrupted program. 

Turns on bits 36 and 37. Continues C':}N status test. 

At CHNDRT: 
1. Saves CSW information in the CCB. 
2. If device assigned to SYSRDR or SYSIPT, checks input and 

sets: 

a. end-of-file bit 2 in PUB channel scheduler flag on / &. 
b. flag bit 17 in CCB on /* or / &. 
c. unit exception bit 39 in CCB on /* or / &. 

3. If device end, exits to that routine, step 2b. 
4. Sets device busy bit 0 in the PUB channel scheduler flag. 
5. If device-end-posting desired, exits to device-end, step 2d. 
6. Sets device-end-posting desired bit 5 in the PUB channel 

scheduler flag. 
7. Exits to attempt to reschedule the channel. No attempt is 

made for a multiplex channel unless this is a burst/multiplex 
device. 

1. Turns off device busy bit 0 in the PUB channel scheduler 
flag. 

2. If device-end-posting desired, 

a. saves CSW status bytes in the CCB. 
b. turns off device-busy bit 0 and 
c. turns off device-end-posting-desired bit 5 in the 

channel scheduler flag. 
d. zeros PUB error counter unless interrupted program is an 

error routine. 
e. turns on traffic bit 16 in the CCB. 
f. updates PUB CHANQ-pointer to next request. 

3. Exits to attempt to reschedule the channel. Only an at­
tempt to reschedule the device is made for a multiplex 
channel unless this is a burst/multiplex device. 

Figure 17. I/O Interrupt: C8W Testing 
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UNIT CHECK - CHART AD 

Objective: To determine action taken on 
an I/O interrupt with: 

• unit check 
• program check 
Q protection check 
• chaining check. 

Entry: From the I/O Inte~rupt routine 
when any of these checks occur. 

Method: Before determining the error exit, 
device-end and channel-end conditions are 
tested. If device-end or control-unit end 
and not channel-end, the error flag indi­
cates "ignore" rather than "retry". 

If the user has provided his own unit 
~heck routine, control returns to the I/O 
Interrupt routine with bit 18 on in the 
CCB. PIOCS ignores the error. 

If PIOCS must process the error. an 
error queue entry is built. Only 5 entries 
can be handled at once; an attempt to build 
more entries creates a cancel condition. 
Each entry has 18 bytes: 

0-7: CSW, first byte zero. 
8-9: address of PUB table entry for 

device in error. 
10-15: sense information. 
16: error flag 

(ignore/retry/message-writer). 
17: message number. 

If the error was either program check or 
protection check, exit is ~o the common 
routine EXPRG. The error flag is set to 
call the message writer and, unless the 
error is on SYSRES, control returns to the 
I/O Interrupt routine to await completion 
of pending 1/0 requests before fetching the 
message writer. If the error is on SYSRES 
or from a fetch on SYSOOO, the wait state 
is entered. 

If the error was either unit check or 
chaining check, exit is either to the resi­
dent error routine (device is tape) or back 
to the 1/0 interrupt routine to await com­
pletion of pending 1/0 requests before 
fetching the device error routine. 

Unit Check and Error Recovery Exit Routines 

EXCON, EXCON 1, EXCON 2 - continue exit: 
1. Restore CSW from error queue entry. 
2. Release error entry. 
3. If device-end or control-unit end, 

ignore error and continue testing CSW 
in I/O Interrupt routine (at TSTUEX). 

4. If not, set device-end and channel-end. 
Ignore error and continue (at TSTUEX). 

EXRTY - retry exit: 
1. If error f~g in error queue entry does 

not indicate retry, go to EXCONI. 
2. Release error entry. .0. 

3. Save ~egisters 2 and 3 and go to'STRTIO 
in the Actual I/O routine to retry 110 
reqtaest. 

EXSIO - start 1/0 exit~ 
r:--Initialize CAW from register 6. 
2. Release error entry. 
3. Go to STRTIO+6 in the Actual I/O rou­

tine to issue an 1/0 request. 

EXPRG - program check exit: 
1. Turn off retry/ignore bits in error 

flag byte of error queue entry. 
2. Take equipment check exit. 

EXEQU ~ equipment check exit: 
1. Set error flag of the error queue entry 

to call the Message Writer. 
2. If error is on SYSRES or ~curred dur­

ing a fetch from SYSOOO, enter wait 
s~ate with erro~ codes in locations 
0-3. 

3. If not, restore registers and return to 
SELECT in the I/O Interrupt routine. 
After completing the 1/0 awaiting exe­
cution, the Message Writer is fetched 
to process the error. 

IONOP - device not operational: 
1. Set error code in location 0 ('02') and 

machine check new PSW ('3F'). 
2. Save device address in I/O old PSW. 
3. Enter wait state. 

CHFAIL - 1/0 channel failure: 
1. Set error code in location 0 ('01') and 

machine check new PSW ('OF"). 
2. Enter wait state. 

SE'rACT - machine c~eck interrupt: 
1. Put'S' in location 1. 
2. Enter wait state. 

Exit Subroutines 
GETENT: Returns address of desired error 

queue entry. 
DEQUER: Removes entry from error queue. 
RSTREG: Restores registers for return to 

I/O routines. 
ERRSIO: Executes error-recovery channel 

programs disabled for all system 
interruptions. If error occurs, 
takes program check exit EXPRG 
with error-on-recovery message. 

HEADQ (in Tape Error Recovery): Inserts an 
I/O request at the beginning of a 
channel queue. 
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SUPERVISOR CALL INTERRUPT - CHARTS BA-BF 

Objective: To analyze the sve code and 
transfer control to the proper SVC routine. 

Entry: From the interrupted program 
through the SVC new PSW. 

Method: The interrupt routine checks for a 
SVC of 0 and, if present, it branches 
directly to the Channel Scheduler to handle 
the I/O command. The SVC old PSW (bytes 
32-39) is checked to determine which pro­
gram issued the SVC and whether the SVC was 
legal. 

The SVC code in the old PSW is used to 
enter a branch table of SVC codes and rou­
tine addresses. The address of the speci­
fied SVC ~outine is picked up and control 
goes to the SVC routine. 

SVC 1 - Chart BB: Loads and executes a 
problem program phase. The Fetch subrou­
tine (Chart BG) loads the problem program 
phase~ SVC 1 determines the entry point 
from the phase header label or from a pa­
rameter in register 0 and places it in 
USRPSW. The entry point is checked to make 
sure it is beyond the supervisor area. The 
phase entry address is loaded as the cur­
rent PSW, and execution of the new phase is 
started. 

SVC 2 - Chart BB: Loads and executes a 
Type-B (synchronous) transient. Type-B 
transients may be called by the problem 
program, a Type-A transient, or another 
Type-B transient. The transient-active 
switch is turned on, and the old SVC PSW is 
saved. The Fetch subroutine (Chart BG) is 
entered at LTFETC, and it loads the Type-B 
transient routine called for. LTRPSW con­
tains the starting address for all Type-B 
transients. This address is loaded as the 
current PSW, and execution of the transient 
is started. 

SVC 3 - Chart BB: Loads and executes a 
Type-A (asynchronous) transient. Type-A 
transients may be called by another Type-A 
transient but not by a Type-B transient or 
the problem program. The old I/O PSW is 
saved, and the Type-A transient-fetch 
switch is turned on. After getting the 
phase name, the Fetch subroutine (Chart BG) 
is entered at PTFETC to load the Type-A 
transient routine. The Type-A transient­
fetch switch is turned off and the old SVC 
PSW is restored. The load address of the 
physical transient is returned in base 
register 15 by the Fetch subroutine. 
Branching to 8 bytes beyond it starts exe­
cution of the Type-A transient. 

SVC q - Chart BB: Loads a problem pro­
gram phase, and returns to the calling 
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routine without executing the phase loaded. 
The Fetch subroutine (Chart BG) is used to 
load the phase. The entry point of the new 
phase is returned to register 1. The SVC 
old PSW becomes the current PSW and control 
is returned to the calling routine. 

SVC 5 - Chart BB: Places information 
designated by the user (MVCOM macro) into 
the communication region. The address of 
the information to be moved is placed in 
register 13. The address of the communi­
cations region is put in register 14. The 
information the user wanted to put in the 
communications region is moved into it. 
The SVC old PSW becomes the current PSW, 
and control is returned to the calling 
routine. 

SVC 6 - Chart BC: Cancels the problem 
program. A cancel code of hex 12 is set in 
the communications region, displacement 88. 
The Type-B transient-active switch is 
turned off. An SVC of 2 fetches the 
$$BCNCL routine. On return, register 1 
contains the starting address of Job Con­
trol which is placed in JCTPSW. JCTPSW 
becomes the current psw. 

SVC 7 - Chart Be; Enters the wait state 
until the completion of the I/O instruction 
in progress. The second byte of the CCB 
specified by the user in register 1 (WAIT 
macro) is tested to see if there is any I/O 
operation going on. If I/O is in opera­
tion, bit 14 of the old sve PSW is turned 
on to enter the wait state. If I/O was not 
in operation, the old sve PSW is not 
changed. Making the old SVC PSW the cur­
rent PSW will either put the system in wait 
state until an interrupt is encountered 
(normally I/O) or return it to the calling 
routine. 

SVC 8 - Chart BC: Transfers control to 
the user after execution of an OPEN, CLOSE, 
or EOV transient routine. The old SVC PSW 
is saved and the return entry point that 
was stored in register 14 is put in USRPSW. 
After checking the return address to make 
sure it is beyond the supervisor area, 
USRPSW becomes the current PSW, and control 
is returned to the user program. 

SVC 9 - Chart BC: Transfers control 
from the problem program to the transient 
OPEN, CLOSE, or EOV routines. The address 
of the transient routine is put in RTNPSW 
by SVC 8 when control is transferred to the 
user. SVC 9 makes RTNPSW the current PSW, 
transferring control back to the transient 
routine. 

SVC 10 - Chart BC: Requests an inter­
rupt after a specified time interval. The 
user has the option of deciding when to 
have timer interrupts. When a SVC 10 
occurs, the time for the next interrupt set 
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by the user in register 1 (S.ETIME macro) is 
stored in hex 50. The new time of day is 
set in hex 54. The old SVC PSW becoming 
the current PSW transfers control back to 
the user's program. 

SVC 11 - Chart SO: Gives the return to 
the problem program from a Type-B tran­
sient. The Type-B transient-active switch 
is turned off. and registers 2-15 are 
restored. LTAPSW. which contains the reen­
try address to the problem program. becomes 
the current PSW, and control is returned to 
the user. 

SVC 12 - Chart BD: Turns off bits spec­
ified by register 1 in the second Job Con­
trol switch (JBCSW1), decimal displacement 
57 in the communications region. Registers 
8-15 are restored, and the old SVC PSW 
becoming the current PSW returns control to 
the calling sequence. 

SVC 13 - Chart BD: Turns on bits speci­
fied by register 1 in the second Job Con­
trol switch (JBCSW1), decimal displacement 
57. Registers 8-15 are restored, and the 
old PSW becoming the current PSW returns 
control back to the calling sequence. 

SVC 14 - Chart 80: Used for end-of-job 
processing. The cancel code is reset to 
indicate a normal EOJ, and the Type-B 
transient-active switch is reset. An SVC 
of 2 fetches the $$BCNCL routine with a 
cancel code of 00. On return, register 1 
contains the starting address of Job Con­
trol, Which is placed in JCTPSw. JCTPSW 
becomes the current psw, transferring con­
trol to Job Control. 

SVC 15 - Chart BD: Used to test the 
tape pOSition of SYSRES when accessing the 
relocatable and source-statement libraries. 
SVC 15 tests bit 1 of the first Job Control 
switch (JBCSWO), decimal displacement 56 in 
the communications re~ion, to see if the 
tape-moved-bit indicator is on. If it is 
not o~. the routine returns to the calling 
sequence to reposition the tape back to the 
library desired. If the tape-moved bit is 
on, the old SVC PSW is saved, and an SVC 0 
is issued to execute the CCB the user sets 
up for SYSRES. The old SVC PSW becomes the 
current PSW and control is returned to the 
calling sequence. 

SVC 16 - Chart BE: Sets up an entry to 
the user's program check routine. 

SVC 17 - Chart BE: Provides the return 
to the problem program from the user's 
program check routine. 

SVC 18 - Chart BE: Sets up the entry to 
the user's timer routine. 

SVC 19 - Cha rt BE: Provi des the ret urn 
to the problem program from the user's 
timer routine. 

SVC 20 - Chart BF: Sets up an entry to 
the user's external interrupt routine. 

SVC 21 - Chart BF: Provides the return 
to the problem program from the user's 
external interrupt routine. 

ILSVC - Chart BF: The routine that 
handles any errors in the supervisor calls. 
The transient-active switch is turned off 
and $$BCNCL is fetched to cancel the prob­
lem program and call Job Control. 

FETCH SUBROUTINE - CHART BG 

Objective: To load a transient routine or 
problem-program phase. 

Entry: From SVC 1, SVC 2. SVC 3. or SVC 4. 

Method: The tape that contains the phase 
(SYSRES or SYSOOO) is searched in record 
format, looking at the first 61 bytes of 
each record for the desired routine. When 
the correct header label is read. the phase 
is read into storage. When the phase is 
loaded, the program returns to the SVC 
routine. 

EXTERNAL INTERRUPT - CHART BH 

Objective: To establish the cause of the 
externa 1 interrupt and to service it. 

Entry: From the interrupted program 
through the external new PSW. 

Method: An external interrupt may be 
caused by: 

• a timer interrupt. 
• the external interrupt key on the con­

sole. 
• an external interrupt signal. 

Timer Interrupt: The timer is reset to 
its maximum value. and the new time of day 
is set. The addresses of the user's timer 
routine and save area are set in registers 
12 and 13. 

External Interrupt Key: The addresses 
of the user's key routine and save area are 
set in registers 12 and 13. 

For either interrupt, the routine and 
save-area addresses are checked to be sure 
they are within the problem-program area. 
The address of the user's routine is set in 
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SVPSW, and making it the current Psw trans­
fers control to the user's external­
interrupt key routine. 

If the user's routine address or save 
area are not within the problem program 
area, SVPSW contains the address of the 
interrupt, and control is transferred back 
to the problem program. 

External Interrupt Signal: Control 
returns to the user. The external 
interrupt signal is not supported in this 
program. 

PROGRAM CHECK INTERRUPT - CHART BH 

Objective: To establish whether the user 
has a program check routine and transfer to 
it, or abort using the IBM routine. 

Entry: From the interrupted program 
through the program check new PSw. 

Method: Control goes to the IBM program­
check routine if the user does not provide 
his own routine, or if his routine does not 
have a legal address. Otherwise, control 
goes to the user program-check routine. 

User Routine: The addresses of the 
user's program check routine and save area 
are put in registers 12 and 13. These 
addresses are checked for legality at CHK1. 
The address of the user program-check 
routine is set in SVPSW. SVPSW becoming 
the current PSW transfers control to the 
user's program check routine. 
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IBM Routine: The program-check code 
corresponding to the interruption code is 
set in the cancel code, byte 88 of the 
communications region. The Type-B 
transient-active switch is turned off and a 
supervisor call of 2 fetches $$BCNCL. 
$$BCNCL calls, the $$BPCHK progra~check 
transient, which prints the interrupt and 
job cance~ message. If requested, the dump 
transient will dump the registers and the 
problem program area. When all requested 
information is received; the program exits 
calling Job Control. 

TAPE ERROR RECOVERY - CHARTS CA-CD 

Objective: To test sense data to determine 
the tape error recovery procedures. 

Entry: From the unit-check routine when a 
, unit check or chaining check occurs on a 
tape device. 

Method: Just before entry to this routine, 
a.sense command is issued, initializing 
bytes 10-15 of the error queue entry with 
sense information. This routine saves the 
address of the CCW causing the interruption 
in preparation for retrying the I/O in 
error. 

The sense bits are then tested in the 
order shown in Figure 18. If a retry can 
be executed, the retry exit (EXRTY) or the 
reposition and retry exit (EXSIO) is taken. 
Otherwise, the correct error exit is pro­
vided. If TEB has been specified, error 
counts are updated. 
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SENSE BIT ERROR TYPE RETRY PROCEDURE ERROR EXIT 
(see Unit Check) 

Byte 0 Bit 2 Bus Out Check Reposition tape and retry eight times. Turn EXEQU 
off retry flag. 

Byte 0 Bit 3 Equipment Check EXPRG 

Byte 0 Bit I Intervention EXCON if channel 
required end, or EXEQU 

Byte 0 Bit 5 Overrun Reposition tape and retry eight times. Turn EXEQU 
off retry flag. 

Byte 0 Bit 4 Data Check 1. Control Command - Retry 15 times. EXEQU 

2. Read Command - Turn on "selected er-
ror" flag. 

a. Retry if record length is less than 
12 and Ihe sense bit indicating 
noise (byte I bit 0) is off. 

b. Otherwise retry 100 times wilh re- EXEQU 
positioning performing CRC correc-
tion and tape cleaning every eight 
retries. Turn on ignore flag. Turn 
off retry flag. 

3. Write Command - Backspace erase and EXEQU 
retry 15 times. Turn off retry flag. 

Byte 0 Bit 7 Data Converter Post bit 4 in CCB byte 3. EXCON 
Check 

Byte 0 Bit 0 Command Reject EXEQU if write 
command and file 
protect, or EXPRG 

CSW status Chaining Check Reposition tape and retry eight times. Turn EXEQU 
byte off retry flag. 

no sense bits EXEQU 

Figure 180 Tape Error Recovery ProcedUres 
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PHYSICAL IOCS ERROR TRANSIENT ROUTINES 

This group of Type-A transient routines is 
used by the Supervisor nucleus to process 
I/O errors on devices other than the resi­
dent device (tape). These routines issue 
an error message and determine the error 
exit. 

The Supervisor communications region 
displacement 98 contains the address of a 
block of information in the unit-check 
routine providing these transients with the 
addresses of the error queue entry and the 
error exits. 

The routines reside in the core image 
library. The name of each routine begins 
with the characters $$A. Each routine is 
read into the Type-A transient area by the 
supervisor nucleus (SVC 3). 

MESSAGE WRITER - CHARTS CE-CG 

Objective: To write out error information 
after an I/O error has been processed. 

Entry: From the Actual I/O routine when 
I/O has been completed and there are error 
queue entries to be processed. 

Method: The Message writer consists of 
four overlays which build an error message, 
write it on SYSLOG, and if required, accept 
an operator response. 

Phase 1 ($$ANERRM) of the Message Writer 
stores message information in the last 20 
bytes of the Type-A transient area as fol­
lows. 

Bytes 0-3: the CCB address from the 
channel queue entry, if obtainable. 

Bytes 4-5: a message number taken from 
the error queue entry and converted 
to decimal. 

Byte 6: operator's action indicator I 
(information) or A (action). 

Byte 7-8: target indicators C (cancel), 
R (retry), and I (ignore). 

Bytes 9-18: lO-character message. 

If neither the retry nor the ignore bits 
are on in the error queue entry, the indi­
cators are set to I and C. If requested by 
the user, device-end and selected errors 
are posted in the CCB. Exit is to fetch 
Phase 2. 

Phase 2 ($$ANERRN) uses the last 116 
bytes of the Type-A transient area to build 
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the error message. In addition to the 
information provided by Phase 1, the mes­
sage contains the following. 

• The logical unit name and the device 
address from the CCB. 

• The command code from the CCW just 
executed. 

• The command address, status, and count 
from the CSW. 

• The sense bytes from the error queue 
entry. 

• The address of the CCB. 

Figure 19 is a sample error message. 
Exit is to fetch Phase 3. 

Phase 3 ($$ANERRO) writes the error 
message on SYSLOG, if SYSLOG is assigned. 
If operator action is expected, exit is to 
fetch Phase 4. If the message is for 
information, the continue exit is taken 
(see EXCON in the Unit Check routine). If 
the target indicator is cancel rather than 
ignore, the cancel switch is set before 
exit. 

Phase 4 ($$ANERRP) allows operator com­
munication with the error recovery routine. 
Locations 0-3 are set with the error mes­
sage number, the operator action indicator, 
and the device address. A new PSW that 
allows return to this phase is set in the 
external new PSW, and wait state is entered 
enabled only for external interrupts. 

When an interrupt occurs, control 
returns to this phase. A test is made for 
the cause of the interrupt. Any cause 
other than a key interrupt is saved for 
later processing. (The I/O old PSW and the 
external old PSW are interchanged so that 
when the I/O interrupt is completed, the 
external interrupt will be processed before 
returning to the user.) 

When a key interrupt occurs, a test is 
made to determine if SYSLOG is a 1052. If 
not, the operator is expected to have 
placed his response in location 4 during 
the wait state. Valid responses are: 

X'Ol' retry 
X'02' ignore 
X' 03' cancel 

If no valid response is present, the wait 
state is reentered. 

If SYSLOG is a 1052, a response is 
accepted from the operator. Valid 
responses are retry, ignore, and cancel. 
An invalid response results in an error 
message, and a new operator response is 
accepted. 

A cancel response sets the cancel switch 
and takes the continue exit (see EXCON in 
the Unit Check routine). An ignore--­
response is invalid for certain errors. If 
valid, it takes the continue exit. The 



retry response is also invalid for certain 
errors. If valid, it clears the CCB com­
munications bytes and the retry counter and 
takes the retry exit (see EXRTY in the Unit 
Check routine). 

r--------T--------------------------------, 
IOPllA IIR DATA CHECK SysOOl = 190 1 
1 ICCSW = CCW1W2W3W4W5W6W7 I 
1 ISNS = SlS253S48586 CCB = AAAAAA 1 
~--------t-------------------------i r--------t---------------------------i 
lOP Istandard message code 1 
~-------+-------------------------------i 
111 Imessage number for DATA CHECK I 
~--------t--------------------------------i IA loperator's action indicator 1 

~-------t-------------------------------i 
IIR I ignore and retry responses 1 
1 I allowed 1 
~-------t-------------------------------i 
ISYSOOl Ilogical unit in error 1 
r------t-----------------------------i 
1190 laddress of device in error 1 
~-------t---------------------i 
ICC 1 command in error I 

~--------+----------------------------i IW-W ICSW information I 
r--------t-----------------------------i 
IS-S Isense information 1 
~------t-----------------------------i 1 A-A I CCB address 1 L ________ ~ _______________________________ J 

Figure 19. Error Message from the Message 
Writer 

DEVICE ERROR RECOVERY - CHARTS CH-CK 

Objective: To test sense data to determine 
the error recovery procedures for nontape 
devices. 

Entry: From the Actual I/O routine when 
I/O has been completed and there are error 
queue entries to be processed. . 

Method: The device-error routines consist 
of two overlays that test the sense infor­
mation and determine the error exit. 

Phase 1 ($$ANERRU) tests for unknown 
devices and impossible sense information. 
If valid error information is found, exit 
is to Phase 2. Otherwise the program check 
er.ror exit (see EXPRG in the Unit Check 
routine) is taken:--Figure 20 shows the 
devices supported and the sense bits recog­
nized on them. 

Phase 2 ($$ANERRV) tests the sense 
information in the order shown in Figure 
21. If a retry can be executed, the retry 
exit is taken (see EXRTY in the Unit Check 
routine). Otherwise-tfie correct error exit 
is provided. 

~ De. Bits vice 0 1 2 3 4 5 6 

1052 X X X X 

2501 X X X X X X 

2540R X X X X X X 

2520P X X X X 

2540P X X X X X X 

1442P X X X X 

1442 Rip X X X X X X 

2520 R!P X X X X X X 

1403 X X X X X 

1443 X X X X 

Figure 20. Devices Supported by Device 
Error Recovery 
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Sense Bit Error Type Retry Procedure 
Error Exit 
(see Unit Check) 

3 Equipment 2540 Reader: EXEQU 

Check 2540 Punch: Turn on ignore; turn off retry. EXEQU 

1052: Retry once; turn on ignore. EXEQU 

1403/1443: Turn on ignore. EXEQU 

other: EXEQU 

1 Intervention EXCON if channel 
Required and dev ice end; 

otherwise EXEQU 

1052: Turn on ignore. EXEQU 

2 Bus Out 1052: Retry once. EXEQU 

Check Retry if neither channe I nor device end. Other- EXEQU 
wise exit. 

4 Data Check 1403: Turn on ignore; turn off retry. EXEQU 

other: 

5 Overrun 

0 Command Reject 

6 Unusual Command 
Sequence 

CSW Status Chaining Check 
byte 

no sense 
bits 

Figure 21. Device Error Recovery Procedures 

SUPERVISOR TRANSIENT ROUTINES 

This group of Type-B transient routines is 
used by the Supervisor nucleus to perform 
services on request. These services may be 
requested by the programmer (PDUMP), by Job 
Control (RSTRT), or by the supervisor 
nucleus itself (peHK). 

The routines reside in the core image 
library. The name of each routine begins 
with the characters $$B. Each routine is 
fetched into the Type-B transient area by 
the Supervisor nucleus (SVC 2). Normal 
return to the Supervisor nucleus is an SVC 
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EXEQU 

EXEQU 

EXPRG 

EXCON 

EXEQU 

EXEQU 

11. However, several routines exit to 
other areas of the nucleus. 

The routines are described in alphameric 
order as they appear in the core image 
library. Note that some Type-B transients 
(for example, $$BOPEN) not included in this 
group are described in the 113M System/360 
BOS r.oqical IOCS 16K Tape PLM, Form 
Z24-5018. 

( 



CHECKPOINT ($$BCHKPT) CHART DA 

objective: To write a checkpoint on an 
output tape. 

Entry: Called by a CHKPT macro instruC"­
tion. 

Method: A checkpoint is a group of records 
containing all necessary information to 
duplicate the status of a problem program 
on request (RSTRT). The macro provides 
this routine with the field shown in Figure 
22 (address in register 0). 

o 

Restart 
Address 

Tape 
Position 

High-Byte Status 
Address Address 

4 8 

Figure 22. CheckpOint Field 

CHKPT 
Unit 

'01' Num 

12 13 

The routine adds one to the serial num­
ber of the last checkpoint (displacement 
92-93 of the communications region). The 
sum is used as the checkpoint identifi­
cation number of the checkpoint being writ­
ten. 

The routine first writes a header on the 
device specified by the checkpoint unit 
number. The header is 20 bytes long. 
1. Bytes 1-12 contain /// CHKPT //. 
2. Bytes 13-14 contain the number of pro­

gram records. 
3. Bytes 15-16 contain the length of the 

last program record. 
4. Bytes 17-20 contain the checkpoint 

record identification number (1, 2, 3, 
etc.) • 

The routine then writes a 123-byte 
record saving restart information. 
1. Bytes 1-4 contain the address of the 

last byte in the checkpoint. 
2. Bytes 5-64 contain saved general reg­

isters. 
3. Bytes 65-68 contain the address of the 

beginning of the CHKPT macro expansion. 

q. Bytes 69-123 contain information saved 
from the co~unications region. 

Program records follow in blocks of 
32,768 bytes (32K). If the last progr~m 
record is less than 100 bytes, it is made 
to be 100 bytes long by padding. The last 
record is a trailer 20 bytes long. The 
trailer record is identical to the header 
record. 

When a checkpoint is taken, the message; 
CHKPT XXXXX HAS BEEN TAKEN, is printed. If 
the unit for checkpoint is not a tape, the 
message: UNIT FOR CHKPT NOT A TAPE - CHKPT 
IGNORED, is printed. Return is to the 
calling routine. 

CANCEL ($$BCNCL) CHART DB 

Objective: To determine the message and 
exit for a preset cancel code in the Super­
visor. 

Entry: Called by the CANCEL macro or oper­
ator command (see $$BMSGIN), or by the 
supervisor. 

Method: When this routine is entered, a 
cancel code of one byte has been placed in 
the communications region (displacement 
88). This code is used to determine the 
action taken by this routine. The null 
code is '00'. The legal codes are shown in 
Figure 22. 

Before the cancel code is analyzed, all 
PUBS are checked for I/O completion. If 
the null code is present, there is an 
immediate exit to the calling routine after 
loading Job Control into the problem pro­
gram area. 

The routine then analyzes the cancel 
code and takes the action shown in Figure 
23. The cancel code and the CATAL switch 
in the communications region are reset. If 
the dump switch in the communications 
region is on, exit is to the dump routine 
$$BDUMP. otherwise, Job Control is loaded 
into the problem program area and exit is 
to the calling routine. 
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Code Condition Action 

01 through OF Program check Fetch $$BPCHK 

10 Illegal SVC Fetch $$BI LSVC with register 0 at 1. 

11 Phase not found Fetch $$BI LSVC with register 0 at O. 

Write message 
12 

tpe~to" 0''''''''"00 
Programmer request Turn off dump switch and write message 

14 Invalid CCB address Write message 

15 Undefined logical unit Write message 

16 Device not assigned Write message 

17 Reading past /& statement Write message 

18 I/o error Write message 

19 I/O operator option Write message 

1A I/O error queue overflow Write message 

Figure 23. Cancel codes 

DUMP ($$BDUMP) CHARTS DC AND DO 

Objective: To give a dump on SYSLST 
(printer or tape) of: 

1. General registers 
2. Floating point registers 
3. Communications region 
4. Supervisor and problem program area. 

Entry: Called by a DUMP macro or by the 
supervisor. 

Method: After initialization for the spec­
ified device, the subroutine PGHD (Chart 
DO) writes a header. The number of lines 
per page and the heading-line information 
are specified in the Supervisor. 

Print lines, in which all words are 
equal, are condensed as follows: 
1. The first word is printed. 
2. The second is replaced by --SAME--. 

The remainder of the line is blank. 
3. No spacing or printing occurs for all 

equal lines that follow. 
4. printing and storage-location designa­

tions continue when unequal adjacent 
words are encountered. 

The last line is printed, equal or not. 
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DUMP exits to Job Control for EOJ when 
SYSLST is unassigned or the dump is com­
plete. In case of an end-of-reel condition 
before DUMP is complete on SYSLST, $$BEOVRT 
is called. 

END OF VOLUME ($$BEOVRT) CHART DK 

Objective: To cancel the job when a tape 
end-of-volume condition is encountered on 
SYSLST or SYSPCH. 

Entry: Called by another transient or a 
problem program not using logical IOCS. 

Method: A message is written on SYSLST 
indicating job cancellation because of an 
end-of-volume condition, and giving the 
device address of the unit at end-of­
volume. The unit (SYSLST or SYSPCH) is 
closed by writing a tape mark, an end-of­
volume trailer, and two tape marks, and by 
rewinding and unloading the tape. The unit 
at end-of-volume is unassigned. 

A similar message is written on SYSLOG. 
The cancel bit and the operator-pause bit 
are set on in the Job Control switch bytes 
in the Supervisor communications region. 
Exit is to Job Control with an SVC 14. 

( 

( 

( 



ILLEGAL SVC MESSAGE ($$BILSVC) CHART DE 

Objective: To write a message on SYSLOG 
and SYSLST when d phase has not been found 
or an invalid SVC code has been detected. 

Entry: Called by $$BCNCL when a phase has 
not been found or an invalid SVC code is 
detected. 

Method: This routine builds the phase-not­
found message or the invalid-SVC message 
and prints it on SYSLOG and SYSLST (printer 
or tape) along with a job-cancel message. 
It sets the cancel switch for Job Control 
and exits calling Job Control or the dump 
routine ($$BDUMP). 

JOB CONTROL OPEN FOR TAPE ($$BJCOPT) 
CHART DF 

Objective: To open I/O tape units 
necessary for system operation. 

Entry: Called by Job Control when: 
1. SYSRDR, SYSIPT, SYSPCH, or SYSLST is 

assigned to a tape unit. 
2. the option LINK is present to open 

SYSOOO. Called to open SYSOOI and 
SYS002. 

Method: After initializing the CCB and 
CCW, the PUB for the device to be opened is 
located for the device address. A rewind 
command is issued. 

If the tape is an output file, the rou­
tine checks that the tape is not file­
protected. In any case the first record is 
read. The first read is in standard mode. 
If an I/O error occurs, a read in user mode 
is issued. If an error occurs again, a 
read with retries is issued in the standard 
mode. 

If a unit exception but not a tape mark 
occurs, control returns immediately to the 
calling routine. If anything else but a 
VOLl label is read, the tape is rewound. 
If it is an input file, control returns to 
the calling routine. If it is an output 
file, an error has occurred. 

When a VOLl label is read on an input 
file, the tape is positioned beyond all 
labels and control returns to the calling 
routine. 

when a VOLl label is read on an output 
file, the tape is positioned beyond all VOL 
labels and checked for an HDRl label and an 
inactive condition. An HDRl record and a 
tape mark are written on the file. If 
there are no VOLl labels on the file, no 

HDRl record is written. Control returns to 
the calling program. 

When an error occurs because an output 
tape is file-protected, an output tape has 
no label, or an output tape still active, 
control goes to the routine ERROUT, which 
lists a message on SYSLOG. If SYSLOG is 
not a 1052, the cancel switch is set and 
return is to EOJ in Job Control. If SYSLOG 
is a 1052, the operator may type a response 
of RETRY (rewind and return to sense file 
protect) or IGNORE (write HDRl label and 
tape mark and return to the calling 
routine). IGNORE is not a valid response 
for the error condition of attempting to 
open a file-protected output file. 

MESSAGE INPUT ($$BMSGIN) CHART DG 

Objective: To process the following 
operator commands: 

• Cancel 
• Pause 
• Log/Nolog 

Entry: Called by the I/O InterrUpt routine 
on an attention signal. 

Method; SYSLOG must be assigned a 1052. 
If not, control returns to the calling 
routine. Otherwise, a ready message is 
written on SYSLOG and an operator entry is 
read. 

If no entry is made, control is returned 
to the calling routine. A cancel entry 
fetches the cancel routine ($$BCNCL). 
Pause, log, and nolog entries condition a 
bit switch for EOJ pause, or a bit switch 
for SYSLOG printout, and return to read 
another operator command. All other 
entries are illegal. An error message is 
printed on SYSLOG and a correct command can 
be issued. 

PROGRAM CHECK ($$BPCHK) CHART DH 

Objective: To print a message on SYSLOG 
and SYSLST when a program check interrup­
tion occurs. 

Entry: Called by $$BCNCL when a program 
check interruption occurs. 

Method: This routine builds the interrupt 
and job-cancel message, and prints on SYS­
LOG and SYSLST (printer or tape). It sets 
the cancel switch for Job Control and exits 
calling Job Control or the dump routine 
($$BDUMP). 
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PROGRAM DUMP ($$BPDUMP) CHARTS DC AND DB 

Objective: To give a dump on SYSLST 
(printer or tape) of: 
1. General registers 
2. Floating point registers 
3. Requested portion of main storage 

pointed to by register O. 

Entry: Called by a PDUMP macro. 

Method: After initialization for the spec­
ified device, the subroutine PGHD (Chart 
DB) writes a header. The number of lines 
per page and the heading-line information 
are specified by the Supervisor. 

Print lines, in which all words are 
equal, are condensed as follows: 
1. The first word is printed. 
2. The second is replaced by --SAME--. 

Remainder of the line is blank. 
3. No spacing or printing occurs for all 

equal lines that follow. 
4. Printing and storage location designa­

tions continue when unequal adjacent 
words are encountered. 

The last line is printed, equal or not. 

PDUMP exits to Job Control for EOJ when 
SYSLST is unassigned or the dump is com­
plete. In case of an end-of-reel condition 
before DUMP is complete in SYSLST, $$BEOVRT 
is called. 

RESTART ($$BRSTRT) CHART OJ 

Objective: To load a checkpoint from.tape, 
and to give control to the new problem 
program. 

Entry: called by Job Control. 

Method: A checkpoint is a group of records 
containing all the necessary information to 
duplicate the status of the problem program 
at a given time. Job Control provides this 
routine with a PUB address in register 2 
and the unit number and checkpoint iden­
tification number in register 3. The user 
is responsible for rewinding all tapes. 

To locate the checkpoint, the tape unit 
specified in the PUB is read until a 
checkpoint header with the correct checkpo-
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int identification number is encountered. 
The job name in the saved communication 
region record must be the same as the cur­
rent job name. The size of the current 
problem program area must be equal to or 
larger than that of the checkpointed prob­
lem program area. The size of the current 
Supervisor must be equal to the size of the 
Supervisor for the checkpointed program. 

When the correct checkpoint is found: 
1. The communication region is restored. 
2. The problem program is restored. 
3. Each logical IOCS file is repositioned 

using the block count as specified in 
the DTF. A table of DTF addresses for 
the files to be repositioned must be 
maintained by the user. 

4. Each physical IOCS file is repositioned 
using a logical unit address, tape mark 
count, and record count. A table of 
this information must be maintained by 
the user. 

5. The PSW is prepared with the restart 
address. 

6. The general registers are restored 
after returning to Supervisor control. 

MACRO ROUTINES 

Three types of macro instructions are 
included in the 16K tape BOS: 

• Logical loes macros. 
• System Generation macros. 
• Supervisor Communication macros. 

A description of the logical IOCS macros is 
given by the IBM Systeml360 BOS Logical 
IOCS 16K Tape PLM, Form Z24-5018. 

SYSTEM GENERATION MACROS 

These routines enable the user to build a 
Supervisor according to specifications. 
Required macros - SUPVR, CONFG, JCOPT, 
IOTAS, PIOCS, and SEND - are the various 
sections of the Supervisor. Optional 
macros - DVCGEN, ASSGN, and OPTION - ini­
tialize tables and flags. Figure 24 shows 
the order in which the macros are given and 
the sections of the Supervisor they build. 

( 



r-----~----------------------------------l 

IMacro IAction I 
~-~---+----------------------------------~ 
ISUPVR IBUilds System/360 Constant Area I 

~------+----------------------------------~ 
ICONFG I I 
I IBUild Communications Region I 
IJCOPT I I 
~------+------------------------------~ 
IIOTAS IBuilds Null I/O Tables I 
r-----+----------------------------~ 
IDVCGENllnserts PUB table entries I 

~-----+----------------------------~ 
IASSGN IInserts LOB table entries 1 
~------+---------------------------------~ 
10PTIONISets flags to include specified I 
I linterrupt routines 1 
~------+---------------------------------~ 
IPIOCS IBuilds Physical IOCS routines I 
1 I (Channel Scheduler, Actual I/O. 1 
I 11/0 Interrupt, and Unit Check) I 

~------+----------------------------------~ I SEND IBUilds other interrupt routines t 
I land the resident error routine. I 
I ISets the beginning of the problem 1 
I Iprogram area. I L ______ L ________________________________ J 

Figure 24. supervisor Generation Macros 

r--------~------------------------------, 
I Operation I Operand 1 
r-----+-----------------------~ 
I SUPVR I TAPE I L ________ -L __________________________ J 

Generates PHASE and CSECT statements. 

Generates constants to initialize the 
system/360 constant area. These are zeros 
except for address of communications 
region, timer and time of day. and PSW's. 

r-------~------------------------------, 
I Operation I Operand I 
~--------+--------------------------i 
ICONFG IMODEL=nn, SP=YES/NO. 1 
I I DEC=YES/NO, FP=YES/NO, I 
I I TI MER=YES/NO , CHANSW=YES/NO, J 
I IBURSTMX=YES/NO, TEB=YES/NO I L _________ L _______________________________ J 

Determines the origin of the communi­
cations region. 

Generates a section of the communi­
cations region through the machine configu­
ration byte (displacement 52). The last 
byte is initialized from SP, DEC~ FP. 
TIMER. CHANSW, BURSTMX. 

Sets a switch to indicate if the TEB 
option is present. 

r---------~----~---------------·--------l 

1 operation I Operand I 

~---------+-------------------------------~ I JCOPT IDECK=YES/NO, LIST=YES/NO. I 
I I LISTX=YES/NO. SYM=Y:ES./NO, I 
I I XREF=YES/NO. ERRS=YES/NO. I 
I ICHARSET=48C/60C. IDG=YES/NO. J 
I I DUMP=YES/NO. LINES=nn, I 
I I DATE=MDUDMY I L _________ L _______________________________ J 

From DATE sets configuration byte 
(displacement 53). 

From DECK, LIST. LISTX. SYM, XREF, ERRS, 
and CHARSET provides standard setting of 
the third Job Control switch (see JBCSW2 in 
Job Control) in displacement 54. 

From DUMP and LOG provides standard 
setting of the fourth Job Control switch 
(see ~~ in Job Control) in displacement 
55. 

Generates the remainder .at the communi­
cation region. The addressaf the TEB 
table is given only if TEB is specified in 
the CONFG macro. The number of lines for 
SYSLST is taken from LINES. 

r-------~------------------------------, 
I Operation I Operand I 
~---------+-------------------------------~ 
IIOTAS IMTP=n1. NTP=n2, PGR=n3, JIB=n4, I 
I ICHANQ=n5 I L _________ L-_________________________ J 

Checks the parameter sizes. 

Calls the macro INTEQU which generates 
equates for the I/O tables. 

Generates: 
1. a channel queue (CHANQ) table 
2. a physical unit block (PUB) table 
3. a job information block (JIB) table 
4. if requested. a tape error block (TEB) 

table 
5. a logical unit block (LUB) table. 

There are n5 CHANQ entries, n1+n2 PUB 
entries. n4 JIB entries, n1 TEB entries. 
and n3+10 LUB entries. 

r---------~-------------------------------, 
I Operation 1 Operand I 
~---------+------------------------------~ 
I DVCGEN ICHON=X'CUU', DVCTYP=XXXXXX, I 
I ICHANSW=YES/NO, MODE=X'SS' I L-_______ L-______________________________ J 

Generates a PUB entry. PUB's are gener­
ated in the order in which the DVCGEN 
macros are given. 

Bytes 0-1: channel and unit address from 
CHUN. 

Byte 2: null CHANQ pointer ·FF'. 
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Byte 3: 

Byte 5: 

Byte 6: 

Byte 7: 

if tape and TEB option provided, 
the next sequential TEB pointer; 
otherwise • 00' • 
if not tape, '00'; if tape and 
no MODE given, '93'; otherwise 
"SS" from MODE. 
channel scheduler flag; bits 1 
and 7 set from CHANSW and 
DEVTYP. 
job control flag '00'. 

r------~-------------------------------, 
I Operation I operand I 
~---------+--------------..;--------------~ 
I ASSGN ISYSXXX, X'CUU' I L-________ ~ _______________________________ J 

Generates a LUB entry. A DVCGEN macro 
must have been given for the the device 
specified. 

LUB PUB-pointer: from information gener­
ated in DVCGEN 

LUB flag: '41' 
Initializes PUB job control flag. 

r-------~-------------------------------, 
I Operation I Operand \ 
~-------+---------..,.-------------~ I OPTION \OC=YES/NO, IT=YES/NO, PC=YES/NO\ l ______ ~ ______________________________ J 

Sets switches to include coding for 
operator communications external interrupt, 
interval timer external interrupt, and 
program check interrupt. 

r---------T-------------------------------, 
10perationlope~nd I 
~------I -----------------------~ 
\PIOCS ISELCH=YES/NO, SETMOD=YES/NO, I 
\ \RWTAU=YES/NO I l ________ ~ ______________________________ J 

Sets switches to include coding for 
selector channel, 7-track tape, and read­
while-write tape control unit. 

calls the macro SGTCHS to include coding 
for the Channel Scheduler, Actual I/O, and 
I/O Interrupt routines. 

calls the macro SGUNCK to include coding 
for the Unit Check routine. 

r---------T-------------------------------, 
10perationlOpe~nd I 
~---------+--- ---------------~ I SEND I ADDR I l _________ ~ ______________________________ J 

Calls macros SGTCON, SGFCH, SGSVC, and 
SGTPE to include the remainder of the 
Supervisor nucleus. 
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Calculates addresses: 
NUCEND = last byte of coding in the 

Supervisor nucleus. 
SYSEND = ADDR-1504; the beginning of the 

transient areas. 
PTA = SYSEND; beginning of the Type-A 

transient area. 
LTA = SYSEND+504; beginning of the Type-B 

tranf?ient area. 
PPBEG = ADDR; beginning of the label 

area. 
SUPEND = ADDR-l; end of Supervisor. 
EOSSP = if no storage-protection, PPBEG; 

if storage-protection, the first byte 
not sto~ge-protected 0: beginning of 
the problem program. 

SUPERVISOR COMMUNICATION MACROS 

These routines enable the programmer to 
enter or change the Supervisor and to con­
trol program flow. 

Macros GETIME, SETIME, COMRG, and MVCOM 
provide access to the timer and communi­
cations region in the Supervisor. 

• GETIME makes available the timer value 
in a specified form. 

• SETIME sets the timer to a specified 
value through an SVC. 

• COMRG makes available the address of 
the communications region. 

• MVCOM places specified values in the 
communications region through an SVC. 

Macros FETCH, LOAD, STXIT, EXIT, EOJ, 
and CANCEL communicate through an SVC with 
program-retrieval, user-interrupt, and 
end-of-job routines in the supervisor. 

Macros DUMP, PDUMP, and CHKPT provide 
access to an appropriate transient routine 
through an SVC. 

Macros CCB, EXCP, WAIT, and CHNG com­
municate with the physical IOCS routines in 
the Supervisor. 

• CCB generates a 16-byte channel command 
block. 

• EXCP initiates the IOCS program through 
an SVC. 

• WAIT tests the traffic bit in the chan­
nel command block, returning to the 
Supervisor through an SVC if it is not 
on. 

• CHNG generates nothing; it is present 
for reasons of compatibility. 

Macros CALL, SAVE, and RETURN provide 
direct linkage between routines within the 
problem program. 

( 
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r----T--------~--------------------------, 
I Name I Operation I Operand I 

~----+---------+--------------------------i 
I NAME I CALL IPl. P2 I L ___ ~ ________ ~ __________________________ J 

Checks for the presence of Plo If Pl is 
absent, a message is issued and the macro 
is ignored. 

Notes the number of elements in P2 (may 
be zero). 

Checks if P1 is a register but not (15). 
If not (15), a warning is issued and the 
routine continues assuming P1 is (15). 

Generates coding which sets register 15 
to the routine address (PU, register 14 to 
the return address, and register 1 to the 
address of the parameter list. Generates 
the parameter list from P2 if P2 is pre­
sent. 

r----T--------~--------------------------, 
INameloperationloperand I 
~----+---------+--------------------------~ I NAME I CANCEL I I L ___ ~ ________ ~ __________________________ J 

Generates coding which clears register 0 
and issues a supervisor call of 6. 

r----T--------~--------------------------, 
I Name I Operation \ Operand I 
~----+-------+------------------i 
ICCBNICCB ISYSXXX. CCWAOD, OPTIONS I L ____ ~ ________ ~ __________________________ J 

Checks for the presence of CCBN. If 
CCBN is absent, a warning is issued and the 
routine continues. 

~: Checks type and form of SYSXXX. 
If incorrect a warning is issued and the 
routine continues, generating X'FFFF' for 
the logical unit address. 

Calculates unit number and unit type 
(system or programmer). 

K@: Checks for the presence of CCWADO. 
If CCWADO is absent, a warning is issued 
and the routine continues assuming CCWADO 
is zero. Checks type of CCWAOO and issues 
warning if type is incorrect. 

~: Checks for the presence of 
OPTIONS. If OPTIONS is absent, it is 
assumed zero. If OPTIONS is not in the 
proper form (X'nnnn'), a warning is issued 
and OPTIONS is assumed O. 

Sets a field of switch values from 
OPTIONS. 

Generates a !E)-byte field with the label 
CCBN. 

Bytes 0-1: zeros. 
Bytes 2-3: switch values from OPTIONS. 
Bytes 4-5: zeros. 
Byte 6: unit type from SYSXXX. 
Byte 7: unit number from SYSXXX. 
Byte 8: zero. 
Bytes 9-11: CCW address from CCWADD. 
Bytes 12-15: zeros 

r----T--------T-------------------------, I Name I Operation I Operand I 

~----+--------+-------------------------i 
ILAB ICHKPT ISYS, RST, END, P I L-_~ _________ ~ __________________________ J 

Checks form and range (SYSOOO-SYS24S) of 
SYS. If incorrect. a message is printed 
and the macro is ignored. 

Generates a 22-byte field: 
Bytes 0-3: from RST a four-byte address 

of 'FF' followed by a three-byte reg­
ister number to specify a restart 
address. 

Bytes 4-7: from END a four-byte address 
or 'FF' followed by a three-byte reg­
ister number to specify a high-byte 
address (zeros if END not present). 

Bytes 8-11: from P a four-byte address 
or 'FF' followed by a three-byte reg­
ister number to specify a tape 
position-status address (zeros if Pis 
not present). 

Byte 12: '01' 
Byte 13: the unit number from SYS. 
Bytes 14-21. $$BCHKPT 

Generates coding which places the 
address of the 22-byte field in register 0, 
the address of the transient name (byte 14) 
in register 1, and a supervisor call of 2. 

r----T---------T----------------------, 
I Name I operation I Operand I 

~----+---------+------------------------i 
I I CHNG I SYSXXX I L-___ ~ _________ ~ ________________________ J 

Generates no coding. CHNG is present in 
the 16K tape system to be compatible with 
the 8K system. 

r----T---------T-------------------------, I Name I Operation \ Operand I 

~---+---------+-----------------------i 
I NAME \ COMRG I I L ____ ~ _________ ~ ________________________ J 

Generates coding which places the 
address of the communications region into 
register 1. 
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r----T--------~--------------------------, I Name I operation I Operand J 

r----+--------+--------------------~ I NAME I DUMP I' I L ___ ~ ________ ~ __________________________ J 

Generates coding that places into reg­
ister 1 the address of a field containing 
the name $$BDUMP and issues a supervisor 
call of 2. 

r--~--------~--------------------------, I Name I Operation I Operand I 
r----+-------+--------------------~ 
I NAME I EOJ I I L ____ 4 ________ -L--______________________ J 

Generates a Supervisor call of 14. 

r---~--------~--~-----------------------, 
I Name I Operation I Operand I 
~----+------+--------------------~ 
I NAME I EXCP ICCB I L ___ ~ ________ ~ _________________________ J 

Checks for the presence of CCB. If CCB 
is absent, a message is issued and the 
macro is ignored. 

Generates coding that places the CCB 
address in register 1 [it could already be 
there if CCB is (1)], and issues a Supervi­
sor call of O. 

r---~--------~-----------------------, 
\ Name I Operation I operand I 
r---+----+--------------------~ 
I I EXIT ITY I L ___ ~ ________ ~ ________________________ J 

Checks that TY is PC, IT, or oc. If TY 
is none of these specifications, a message 
is issued and the macro is ignored. 

Generates a Supervisor call of 17, 19, 
or 21 for PC, IT. or OC. respectively. 

r--~--------~------------------------1 
I Name I Operation I Operand I 

~----+---------+---------------------~ 
I NAME I FETCH IPHNM, ENTRY I L ____ 4 ________ ~ _______________________ J 

Checks for the presence of PHNM. If 
PHRM is absent. a message is issued and the 
macro is ignored. 

Generates coding that places the address 
of the phase name in register 1. the 
address of the entry point (zeros if ENTRY 
is not specified) in register 0, and issues 
a supervisor call of 2. 
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r----T---------T--------------------------, I Name I Operation I operand I 
~----+---------+------------------------~ 
INAMEIGETIME IPAR I L ___ ~ _________ 4 _____________________ J 

Checks that. PAR is STANDARD, BINARY, TU. 
or blank (blank is same as STANDARD). If 
PAR is non~ of these. a warning is issued 
and the routine continues assuming PAR is 
STANDARD. 

Generates coding that places in register 
1 the time of day minus the timer divided 
by 256. If PAR is TU. no more coding is 
generated. 

Generates coding that divides the con­
tents of register 1 by 300 leaving the 
number of seconds in register 1. If PAR is 
BINARY. no more coding is generated. 

Generates coding that: 
1. converts to decimal and moves minutes 

and seconds into a save area in the 
form of OOOMMSS-, 

2. converts to decimal and moves to reg­
ister 1 the hours. 

3. combines the results in the form of 
HHHMMSS- in register 1. 

r----T---------T--------------------------, I Name I Operation I Operand I 
r----+------+----------------------~ I NAME I LOAD lPHNM, LOFT I L-___ 4-________ ~ __________________________ J 

Checks for the presence of PHNM. If 
PHNM is absent. a message is issued and the 
macro is ignored. 

Generates COding that places the address 
LOPT in register 0 {it could already be 
there if LDPT is (0)]. If LOPT is not 
specified, zeros are put in register o. 

Generates coding that places the address 
PHNM in register 1 and issues a supervisor 
call of 4. 

r----T---------T-------------------------, I Name I opera tion I Operand I 

r----+---------+------------------------~ 
I NAME I MVCOM ITO, LNG, FROM I L ____ 4 ________ ~ __________________________ J 

Checks that TO, LNG. and FROM are cor­
rect in form and magnitude. If incorrect, 
a message is issued and the macro is 
ignored. 

Generates coding that places the address 
FROM in register O. places the address of a 
move instruction containing TO and LNG in 
register 1, and issues a supervisor call of 
5. 

( 



r----T--------~--------------------------, 
I NamelOperation!Operand 1 

~----+---------+--------------------------~ 
INAMEIPDUMP !START, END 1 L ____ ~ ________ ~ __________________________ J 

Checks for presence of START and END. 
If either is absent, a message is issued 
and the macro is ignored. 

Generates coding thatpiaces into reg­
ister 1 the address of a field containing 
the name $$BPDUMP, places into register 0 
the address of a field containing addresses 
START, END, and issues a supervisor call of 
2. 

r----T--------~--------------------------, 
I Name 1 Operation I Operand I 

r---+-------+-----------------------~ 
/NAME1RETURN I REGS 1 L-___ ~______ L ___________ J 

Checks REGS for correct form. If incor­
rect, a warning is issued and the routine 
continues assuming the form (Rt). 

Checks the type and magnitude of the 
first register. If incorrect a warning is 
issued and the routine continues assuming 
the value of R1 is 14. 

If REGS has only one element (R1), 
RETURN generates a store-register of Rl 
into a field relative to register 13. The 
macro generation is complete. 

Checks the type and magnitude of the 
second register, considering the value of 
the first register. If incorrect a warning 
is issued and the routine continues assum­
ing the value of R2 is 12. 

Generates a store-multiple-register of 
Rt, R2 into a field relative to register 
13. 

r----T--------~-------------------------, I Name 1 Operation I Operand I 

... ---+-------+-------------------~ 
1 NAME I SAVE I REGS I L-__ ~ _________ ~ ____________________ J 

This macro is the same as RETURN except 
that a load register or a load multiple 
registers (rather than a store) is gener­
ated to move the contents of a field rela­
tive to register 13 to REGS. 

r----T---------T-------------------------, 
I Name 1 Operation I Operand I 

~----+---------t------------------------~ 
I NAME I SETIME I SEC I L ____ ~ _______ ~ _________________________ J 

Checks for the presence of SEC. If SEC 
is absent, a message is iSSUed and the 
macro is ignored. 

Generates coding that loads the address 
of the number of seconds into register 1, 
multiplies by 256*300 (result in registers 
o and 1), and issues a supervisor call of 
10. 

r---~---------T------------------------, 
I Name 1 Operation I Operand I 

~----+---------+-----------------------~ 
1 1 STXIT 1 TY, EN, SV I L ___ ~ _________ ~ ________________________ J 

Checks that TY is PC, IT, or oc. If TY 
is none of these specifications, a message 
is issued and the macro is ignored. 

Checks for the presence of EN and SV. 
If either is absent a.message is issued and 
the macro is ignored. If both are absent, 
coding is generated to zero registers 0 and 
1, indicating the user's routine is not to 
be used. 

Generates coding that places the address 
of the save area (SV) into register 1, 
places the entry point (EN) into register 
0, and issues a supervisor call of 16, 18, 
or 20 for PC, IT or OC, respectively. 

r---~--------T-----------------------, I Name I Operation I Operand I 

r--+------+-----------------~ 
I NAME I WAIT ICCB I L ____ ~ _________ ~ _________________________ J 

Checks for the presence of CCB. If CCB 
is absent, a message is issued and the 
macro is ignored. 

Generates coding that places the address 
of the CCB into register 1, tests the traf­
fic in that CCB, issues a supervisor call 
of 7 if the bit is off, or goes on to the 
instruction following the macro if the bit 
is on. 
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JOB CONTROL 

Job Control provides program-to-program 
transition under system control. Each 
program execution is called a job step. 
Between job steps programmer or operator 
statements are read by Job control and 
processed to initialize the system for the 
new job or job step. 

A series of job steps is called a job. 
A JOB statement marks the beginning of a 
job. A /& statement marks the end of a 
job. 

Job Control is initially brought into 
storage by IPL. An EXEC or RSTRT statement 
brings in the new problem program for exe­
cution. At normal end-of-job (EOJ macro) 
or abnormal end-of-job (CANCEL transient), 
Job Control is brought back into the prob­
lem program area and a new job step begins. 

JOB CONTROL - PROGRAM FLOW 

Figure 25 shows the program flow of Job 
Control. If Job Control is brought into 
storage because of an abnormal end-of-job, 
the cancel routine is executed. otherwise, 
input statements are read from SYSRDR 
(programmer input) or SYSLOG (operator 
input). 

control is given to the appropriate 
statement routine. If the statement is 
EXEC or RSTRT, a new problem program is 
brought into storage for execution. Other­
wise, on completion of the statement rou­
tine, another input statement is read. 

JOB CONTROL - I/O FLOW 

Figure 26 displays the I/O flow in Job 
Control. Essentially operator input and 
output is on SYSLOG. Programmer input is 
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from SYSRDR and programmer output is on 
SYSLST. 

Job Control also performs services for 
Linkage Editor. On an INCLUD, data can be 
read from SYSIPT. Data and Linkage Editor 
control statements can be written on 
Sysooo. 

Furthermore, Job Control opens tape 
units assigned to SYSROR, SYSIPT, SYSPCH or 
SYSLST. It opens SYSOOO when a LINK or 
CATAL option is requested. It performs 
tape operations on any specified unit (MTC) 
and closes tape units on request (CLOSE). 

JOB CONTROL - STORAGE ALLOCATION 

Figure 27 displays main storage during 
execution of Job Control. Subroutines and 
input statement routines appear in alpha­
betical order in storage and are described 
in the same order in this publication. 

The label area in Job Control is used to 
contain information for logical IOCS pro­
vided by the VOL and UPSI statements. 
Before fetching a problem program, the 
label information is moved up to the label 
area following the Supervisor. 

Information that must remain in storage 
from one job step to another is kept in the 
Supervisor communication region, displace­
ment 56-59. Figure 28 defines the signifi­
cance of each bit in these four bytes. In 
Job Control they are referred to as JBCSWO, 
JBCSW1, JBCSW2, and JBCSW3. 

( 
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JBCSWO 
Displacement 56 

JBCSW1 JBCSW2 JBCSW3 
Displacement 57 Displacement 58 Displacement 59 

Bit 0 - '80' FETCH from SYSOOO/SYSRES LlNK/NOLINK DECK/NODECK Job Status Bit: on by JOB 
Statement; off by /& 

Bit 1 - '40' SYSRES-Position-Changedi on 
by SVC 0 for SYSRESi off by 
FETCH or LOAD 

~ ~------------1-------------------~ 
iii 

Link Edit Permission Indicator .... LlST/NOLIST DUMP/NO DUMP 
!ij 
w 
..Yo 

C 
~ ~------------1-------------------~ 

Bit 2 - '20' Job Control Input SYSLOG/ 
SYSRDR 

Execute-Catalog Permission LI STX/NOLlSTX Reserved 
Indicator 

Bit 3 - '10' Operator LOG/NO LOG CATAL Indicator SYM/NOSYM Programmer LOG/NOLOG 

Bit 4 - '08' Operator Command/Programmer 
Command 

Supervisor Update Indicator XREF/NOXREF Cancel Indicator 

Bit 5 - '04' Operator PAUSE Indicator Autotest Indicator ERRS/NOERRS LlOCS Switch First-Time 
OPEN 

LIOCS Switch DTFCP SYSLOG a Printer } ~ Minimum System Indicator for 48C/60C 
~ Linkage Editor 

SY SLOG and SYSLST the Same ~ I--G-O--I-n-d-ic-a-to-r---------------+-R-e-se-rv--e-d-------+-Re-s-e-rv-e-d----------------I 

Device ~ 

Bit 6 - '02' 

Bit 7 - '01' 

Note: Slash shows setting as on/off. 

Figure 28. Job Control Switch Bytes 

JOB CONTROL ROUTINES 

JOB CONTROL INITIALIZATION (JOBCTL) 
CHART EA 

ObjectiVe: To initialize between job 
steps. 

Entry: From the Supervisor when Job Con­
trol is loaded into storage. Loading 
occurs at IPL or under EOJ conditions 
(dump, cancel, or normal end-of-job). 

Method: JOBCTL is executed only once for 
each load of Job control. After initiali­
zation the JOBCTL area is used for I/O 
buffers. 

Initialization requires: 
1. Setting register values. 

2. Calculating the length of the label 
area for VOL/TPLAB statements. 

3. Setting SYSLOG bits 6 and 7 in JBCSWO. 

4. Checking the cancel bit in JBCSW3. 
This bit is set in the supervisor tran­
sient routine $$BCNCL. If set, control 
goes directly to the cancel routine 
(CANCEL) • 

5. Checking the assignment for SYSRDR. If 
SYSRDR is' unassigned, an immediate exit 
is taken. If SYSRDR is at EOJ (/& 
statement has been read), control is 
given to the end-of-job routine 
(EOJRTN) • 

6. Checking the operator pause bit in 
JBCSWO. This bit is set in the Super­
visor transient $$BMSGIN. If set, a 
message is written on SYSLOG. The read 
statement routine (STMTIN) does not 
process another statement until the 
operator provides input on SYSLOG. 

JOBCTL exits to the read statement rou­
tine (STMTIN). 

JOB CONTROL INPUT (STMTIN) CHART EB 

Objective: To read a statement and trans­
fer control to the correct processing rou­
tine. 

Entries: 
1. Initially from the Job Control initial­

ization routine (JOBCTL). 
2. Thereafter, from any statement process­

ing routine except EXEC or RSTRT. 
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Method: STMTIN reads a statement through 
the subroutine RDSTMT from either SYSLOG or 
SYSRDR, depending on the setting of the Job 
Control input bit in JBCSWO. The operator 
command bit in JBCSWO is set on until a 
statement beginning with // is read. 

The subroutine SCANRI locates the first 
operand. If the whole statement is blank, 
control goes to the IGNORE routine where 
the Job Control input bit is set off indi­
cating next input to be from SYSRDR. Oth­
erwise, the registers are initialized for 
use by the BTLRTN subroutine to search for 
a matching operand in TABLEl. 

If the first character of the statement 
is blank. the search begins at NOT FRS 
excluding the following statements. 

• an asterisk. Go to the comment routine 
(CMNTPR) • 

• a slash-ampersand. Go to the end of 
job routine (EOJRTN). 

• a slash-asterisk. Go back to STMTIN. 
• a slash-slash. Go to CCPROC to revise 

search to look for a programmer co~ 
mand. 

At CCPROC, which is located after the 
search table, the operator command bit in 
JBCSWO is turned off, the second operand is 
located, and the search is revised to begin 
at TABLE2. The search results in a branch 
to the correct statement processing rou­
tine. 

Note that some commands are both opera­
tor command and programmer command so thdt 
the ranges of the search overlap. The 
search must result in a branch to some 
routine because the argument of the search 
is placed in the search table. If the 
argument is not found in the permanent 
table, and exit to the error routine NVSTMT 
is taken. 

Figure 29 reproduces the search table. 
The description of the statement routines 
is arranged in alphabetical order. 
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Scan for 
Operator 
Statement 

Statement 

ACTION 
CANCEL 
CLOSE 
DVCDN 
DVCUP 
ENTRY 
IGNORE 
INCLUDE 
PHASE 
SET 

ASSGN 
L1STlO 
LOG 
MTC 
NOLOG 
PAUSE 
RESET 

DATE 
EXEC 
JOB 
NMTLB 
OPTION 
RSTRT 
TPLAB 
UPSI 
VOL 

Chart ID 

EC 
EG 
EG 
EH 
EH 
EC 
EJ 
EC 
EC 
ER 

ED-EF 
EM 
EN 
EN 
EN 
EQ 
EQ 

EG 
EK 
EL 
EN 
EP 
EQ 
ES 
ER 
ES 

Scan for 
Programmer 
Statement 

Figure 29. Job Control Statement Search 
Table 

ACTION - CHART EC 

Objective: To copy the statement onto 
SYSOOO. 

Entry: E'rom the read statement routine 
(STMTIN) • 

Method: This is one of the statements 
being processed for Linkage Editor. It is 
logged if required. 

The routine tests the LINK bit in 
JBCSWI. This bit is set on after the LINK 
or CATAL operand in an OPTION statement has 
been recognized and SYSOOO has been opened. 
It must be on when a Linkage Editor stdte­
ment is read. 

The statement is copied onto SYSOOO. At 
COPYRT tbe link edit permission bit in 
JBCSWl is turned on to indicate there is 
data present on SYSOOO. Return is to read 
another statement (STMTIN). 



ASSGN - CHARTS ED, EE, EF 

Objective: To assign a device to a logical 
unit. 

Entry: From the read statement routine 
(STMTIN). when an ASSGN is given by the 
operator or programmer. 

Method: Basically the ASSGN statement must 
provide a device, X·CUU·, and a logical 
unit, SYSXXX. The ASSGN routine locates 
the PUB for the specified device. and 
inserts a pointer to the PUB in the LUB for 
the specified logical unit. 

Instead of a device, X'cuu', one of the 
conditions UA or IGN may be assigned to a 
logical unit. Then. the ASSGN routine 
inserts a null PUB-pointer and sets the 
flag in the LUB for the UA or IGN specifi­
cation. 

Assignments are temporary or standard. 
All assignments made by the programmer 
(operator command switch in JBCSWO off) are 
temporary. Assignments made by the opera­
tor are standard unless TEMP is specif led. 
The current assignment must be considered 
when making an assignment. If a temporary 
assignment is made. the standard assignment 
may have to be saved in a JIB. 

Finally. if a tape device is specified, 
the ASSGN statement may provide a DEVOPT 
field (X'SS') for the PUB, or it may speci­
fy that the assignment is alternate (ALT) 
to be saved in a JIB. 

Analyze operands - Chart ED 

The statement is logged if required. The 
scan subroutine locates the first operand, 
which must be the logical unit (SYSXXX). 
It is checked by the subroutine CKCVLU, 
which initializes the following locations: 

LOGUNT - bits 5 or 6 on for system or 
programmer logical unit. respective­
ly. . 

LOGUNT+l - logical unit number computed 
from xxx. 

UNCLOR - numerical combination of LOGUNT 
and LOGUNT+l. 

STRLUB - address of LUB for the specified 
logical unit. 

The scan subroutine locates the second 
operand, which must be UA. IGN or X'CUU·. 
A device specification is checked by the 
subroutine CKCVCU. This operand initiali­
zes the following locations: 

LOGUNT - bit 0 on if IGN; bit 1 on if UA. 
UNT - channel and unit number· computed 

from CUU. 

STRPUB - address of PUB for the specified 
device 

More operands are not required. If 
present, they are saved at the following 
locations: 

LOGUNT - bit 3 on if ALT. 
COMTP7 - DEVOPT code for PUB set from 

X·SS· specification. 
JBCSWO - operator command bit off if 

TEMP •. 

Check Device Type - Chart EE 

If the assignment is not UA or IGN, the PUB 
pointer for the LOB is computed from the 
PUB address (STRPUB) and saved in STPPTR. 
Device type is saved in CFIELD. 

If the logica I unit is a programmer 
unit, it is necessary to check for SYSOOO. 
If the assignment is to SYSOOO, the link 
edit bits in JBCSWl must be reset. 

If the logical unit is a system unit, it 
is necessary to check the specified device 
against a table of possible devices that 
can be assigned. If the specified device 
is also assigned to another system unit, it 
is necessary to check the compatibility of 
the new assignment. 

Make Alternate Assignment - Chart EE 

The logical unit is checked to determine: 
• If it is a programmer logical unit. 
• If both the device assigned to it and 

the device about to be assigned as an 
alternate are tape units. 

• If its present assignment and the 
alternate assignment are both standard 
or both temporary. 

A JIB is created for the alternate 
assignment. If there is already a JIB 
pointer in the LUB. the new JIB is found by 
locating the end of the current chain, 
inserting FAVP to chain to the new J~B. and 
then calculating the address of the new 
JIB. 

If there is no JIB pointer in the LUB, 
the new JIB is found by calculating its 
address from FAVP, saving the 10B flag in 
the JIB, and inserting the JIB pointer in 
the LUB. 

In either case, FAVP is updated from the 
chain field in the new JIB. The new JIB is 
marked as the end of the chain. The ALT 
bit is turned on in the JIB flag. The 
PUB-pointer saved in STPPTR is stored in 
the first byte of the JIB. 

control programs - Job Control 45 



The assignment is complete. Figure 30 
shows the new LUB and JIB entries. Return 
is to the read statement routine (STMTIN). 

Normol 
PUB 
Pointer 

JIB 
Pointer 

LUB 

Alternate LU B Flag 
PUB Alternate 

JIB 
Pointer '00' JIB Flag I Chain Field I 

~ ____ ~~ .. ~I ________ L-____ ~_~ ____ ~_ 

Figure 30. I/O Table Entries for an Alter­
nate Assignment 

Make Normal Assigmrent - Chart EF 

To prepare for making the assignment, any 
JIB chains attached must be released. To 
release a JIB is to restore the WB flag 
and make the JIB's in the chain available. 

• If present assignment standard and 
making standard assignment, release 
current assignment. 

• If present assignment standard and 
making temporary assignment, no need to 
release. If a JIB for an ALT is 
attached, restore LUB flag. 

a If present assignment temporary and 
making standard assignment, release 
chain on otandard assignment and then 
release and eliminate temporary assign­
ment. 

a If present assignment temporary and 
making temporary assignment, release 
temporary assignment. 

The Job Control flag in the PUB for the 
specified device is reset (bits 5 and 6) by 
scanning all LOB"s except the one being 
assigned for the specified PUB pointer. 

When making a temporary assignment, a 
JIB is built unless the present assignment 
is UA or IGN. Figure 31 shows the JIB 
entry. In any case, bit 1 of the LUB flag 
is set off. 

LUB 

PUB 
Pointer* 

JIB 
Pointer 

* Not set until the final 
routine ASSGN. 

LUB Flag 
Stored Standard 

JIB L.I ___ S_ta_n_da_r_d_L_U_B ___ ..LI_J_1 B_F_I_ag __ ----1I_C_h_a_i n_F_ie_l_d..J1 

Figure 31. I/O Table Entries for a Tem­
porary Assignment. 
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If the assignment is UA or IGN, it is 
completed by setting bit 0 in the LUB flag 
(UA - off; IGN - on) and putting a null "., 
PUB-pointer in the LUB. SYSLOG bits 6 and 
7 of JBCSWO are reset if necessary. Return 
is to the read statement routine (STMTIN). 

When making a standard assignment, bit 1 
Of the LUB flag is set on. If the assign­
ment is UA or IGN, it is completed by set­
ting the LOB flag (UA - bits 0 and 3 off, 
bit 2 on; IGN - bits 0 and 3 on, bit 2 off) 
and putting a null PUB-pointer in the LUB. 
SYSLOG bits 6 and 7 of JBCSWO are reset if 
necessary. Return is to the read statement 
routine (STMTIN). 

If the assignment is a device, bits 0, 
2, and 3 in the LUB flag are set off. 

When completing a temporary or standard 
device assignment, bit 0 of the LOB flag is 
set off and the PUB-pointer (in STPPTR) is 
put in the LOB. Several checks are made: 

a If assignment was made to SYSLST, the 
Job Control line count is reset to 
start a new page. 

• If a tape device was assigned, the 
DEVOPT byte in the PUB is initialized. 
If the assignment is standard, bits 0-4 
of the Job Control flag are also reset. 

• If a tape device was assigned to 
SYSRDR, SYSIPT, SYSPCH, or SYSLST, and 
if the tape is at load point, the tape 
file is opened by the Supervisor tran­
sient $$BJCOPT. 

• Bits 5 or 6 of the Job Control flag 
byte in the PUB are set from bits 5 and 
6 of LOGUNT. 

a Bits 6 and 7 of JBCSWO (SYSLOG bits) 
are reset in case assignments have 
changed. 

Return is to the read statement routine 
(STMI'IN) • 

CANCEL - CHART EG 

Objective: To prepare for entry to the 
end-of-job routine before normal end-of­
job. 

Entries: 
1. From the initialization routine 

(JOBCTL) when Job Control is entered 
with the cancel bit on in JBCSW3. 

2. From the read statement routine 
(STMTIN) when the operator issues a 

CANCEL command. 
3. From the VOL routine at LBLEXH when the 

label area has been exhausted but more 
labels are required. 

Method: If the CANCEL is an operator 
command, the cancel indicator in JBCSW3 is 



set off and the input indicato.r in JBCSWO 
is set to SYSRDR. A message is written on 
SYSLOG and SYSLST. 

The LUB assignments are reset to stand­
ard. If SYSRDR is not already at end-of­
file (/S has been read), statements are 
read from SYSRDR until end-of-file is 
encountered. Then control goes to the 
end-of-job routine (EOJRTN). 

CLOSE - CHART EG 

Objective: To close tape files on request. 

Entry: From the read statement routine 
(STMTIN) when the operator issues a CLOSE 
command. 

Method: The statement is logged if 
required. The statement must contain an 
operand specifying a logical unit Sysxxx. 
The operand is checked and the specified 
LUB is located. If SYSXXX is a system 
unit, it must be SYSLST or SYSPCH. 

The PUB pointed to by the WB is locat­
ed. It must be a PUB for a tape device. 
The routine writes a tape mark, an EOV 
trailer in user density and standard mode, 
and two tape marks on the device. The tape 
is rewound and unloaded. 

If SYSXXX is a system logical unit, a 
standard assignment of IGN is made to the 
logical unit. Exit is to the read state­
ment routine (STMTIN). 

CMNTPR - CHART EB 

Objective: To write a comment. 

Entry: From the read statement routine 
(STMTIN) when an * statement is encoun­
tered. 

Method: The statement is written on SYSLST 
if the programmer LOG bit is on (JBCSW3). 
The statement is written on SYSLOG unless 
it was read from SYSLOG. Return is to read 
another statement (STMTIN). 

DATE - CHART EG 

Objective: TO initialize the job date 
field in the communications region. 

Entry: From the read statement routine 
STMTIN when the programmer provides a DATE 
statement. 

~tethod: The statement is logged if 
required. The statement must contain an 
eight-character operand. The eight charac­
ters are stored in the communications 
region (displacement 0). Return is to read 
another statement~ (STMTIN). 

DVCDN -.CBART EB 

Objective: TO adjust a PUB and LUB"s to 
indicate a device is no longer physically 
available for system operations. 

Entry: From the read statement routine 
(STMTIN) when the operator issues a DVCDN 
command. 

Method: The statement is logged if 
required. All LUB's are reset to their 
standard assignments. The statement must 
contain an operand specifying a device. 
The operand is checked and the PUB for the 
device is located. The job control flag in 
the PUB is set to all zeros. 

The entire LUB table is scanned for 
LUB's to which the specified device is 
assigned. If one is found, any JIB's 
chained to it are released. If the LUB is 
a system LUB, it is assigned IGN; if a 
programmer WB it is assigned UA. '!be 
names of the modified LOB'S are listed on 
SYSLOO. 

Bits 6 and 7 of JBCSWO (SYSLOG bits) are 
reset in case assignments have changed. 
Return is to read another statement 
(STMI.'IN) • 

DVCUP - CHART EB 

Objective: To adjust a PUB to indicate a 
device is available for system operations 
after the device has been down. 

Entry: From the read statement routine 
(STMTIN) When the operator issues a DVCUP 
command. 

Method: The statement is logged if 
required. The statement must contain an 
operand specifying a device. The operand 
is checked, and the PUB for the device is 
located. The job control flag byte is 
reset to 'FS' or, if the device is tape, 
from the DEVOPT byte. Return is to read 
another statement (STMTIN). 
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ENTRY - CHART EC 

See ACTION. 

EOJRTN - CHART EJ 

Objectives: 
1. To catalog Linkage Editor output if 

required. 
2. To set end-of-job conditions. 
3. To list the TEB's (tape error blocks). 

Entries: 
1. From the initialization routine 

(JOBCTL) when Job Control is entered 
with SYSRDR at end-of-file (/& has been 
read) • 

2. From the read statement routine 
(STMTIN) when a /& statement is encoun­
tered. 

3. From CANCEL. 

Method: The job status bit in JBCSW3 is 
checked. This bit is turned on by a JOB 
statement and off by a /& statement. If it 
is not on when EOJRTN is entered, the end­
of-file flag in the SYSRDR PUB is turned 
off and control returns to read another 
statement (STMTIN). 

The CATAL bit in JBCSW1 is checked. 
This bit is set on after the CATAL operand 
in an OPTION statement has been recognized. 
It indicates that the Linkage Editor output 
on SYSOOO is to be cataloged. Control goes 
to the MAINT program through a fetch. 

OtherWise, the end-at-job conditions are 
set. All LUB's are reset to their 
assignments. If SYSIPT is not already at 
end-of-file, it is read until a /& is 
encountered. An end-of-job message is 
written on SYSLST and SYSLOG. The option 
bits in JBCSW2 and 3 are reset to normal. 
The job status bit in JBCSW3 is set off. 
The job name is reset to NO NAME. 

If there are any TEB'S, each PUB entry 
is checked for a corresponding TEB. If 
there are any nonzero counts other than the 
retry count in the TEB, the TEB is listed 
on SYSLOG with the counts converted to 
decimal. 

Finally, all bits in JBCSW1 are set off 
except the Autotest indicator. Control 
goes to RSTCOM in the JOB routine. 
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EXEC - CHART EK 

Objecti ve: To determine the name and loca­
tion of a phase to be fetched. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides an 
EXEC statement. 

Method: The statement is logged if 
required. If the statement has no operand, 
the phase to be executed is Linkage Editor 
output on SYSOOO. The EXEC permission bit 
(bit 2 in JBCSW1) must be on. Bits 0 and 1 
of JBCSW1 and bit 0 of JBCSWO are set off. 
The program name is read from SYSOOO and 
control goes to FETCHR. 

If the statement has an operand, it must 
be a name consisting of at least one char­
acter and not more than eight. If the name 
is 'LNKEDT' or 'ATLEDT', the link-edit 
permission bit (bit 1 in JBCSW1) must be 
on. SYSOOO is positioned for a read. In 
JBCSWl bit 0 is set on and bit 1 set otf. 
Control goes to RESFCH to fetch $LNKEDT or 
ATLEDT. 

If the name is RPG, control goes to 
RESFCH to fetch RPG1. 

If the name is not LNKEDT or ATLEDT or 
RPG, it is simply moved to the necessary 
field. Control goes to RESFCH. 

At RESFCH bit 0 of JBCSWO is set on to 
specify a fetch from SYSRES, and control 
goes to FETCRR to fetch the named phase. 

IGNORE - CHART EJ 

Objective: To allow further input from 
SYSRDR. 

Entry: From the read statement routine 
(STMTIN) when the operator gives a response 
of IGNORE. 

Method: The statement is written on 
SYSLST. The job control input bit 2 of 
JBCSWO is set off to allow input from 
SYSRDR. Exit is to read another statement 
(STMTIN) • 

INCLUD - CHART EC 

Objective: If no operand, to copy SYSIPT 
on SYSOOO: if operand, to copy statement on 
SYSOOo. 

Entry: From the read statement routine 
(STMTIN). 

/ 
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Method: This is one of the statements 
being processed for Linkage Editor. If the 
scan subroutine locates an operand, control 
goes directly to the ACTION routine to copy 
the statement. 

If no operand is found, the statement is 
logged if required. The routine tests the 
LINK bit in JBCSW1. This bit is set on 
after the LINK or CATAL operand in an 
OPTION statement has been recognized and 
SYSOOO has been opened. It must be on when 
a Linkage Editor statement is read. 

The routine reads card images from 
SYSIPT. and copies them onto SYSOOO until 
it encounters a 1* card in SYSIPT. When 
this end-of-file indicator is found, con­
trol goes to COPYRT in the ACTION routine 
to turn on the link-edit permission bit in 
JBCSW1. Return is to read another state­
ment (STMTIN). 

JOB - CHART EL 

Objective: To prepare for starting a new 
job. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides a JOB 
statement. 

Method: JBCSW1 is reset to zeros. The job 
status bit in JBCSW3 is checked. This bit 
is set on by a JOB statement and off by a 
/t statement. If the bit is on when the 
JOB statement is read. the routine simu­
lates end-of-job. SYSRDR is set at end-of­
file, and control goes to the end-of-job 
routine (EOJRTN). 

All the LUBDs are reset to the standard 
assignments. A job message is written on 
SYSLST and SYSLOG. The job name is put in 
the communications region (displacement 
24). JBCSW2 and JBCSW3 are reset to the 
standard options. 

The rest of the routine is common to JOB 
and EOJRTN. In the communications region 
the job date (displacement 0) is set to 
standard, the label area length 
(displacement 44) and the checkpoint 
identification number (displacement 92) and 
the user area (displacement 12) are set to 
zeros. If this point has been reached by 
simulating end-of-job, control returns to 
SIMEND to reset the LOB's and write the job 
message. 

Otherwise the end-of-file bits (bit 2 of 
the channel scheduler flag) in all the 
PUB's are set off. If the operator-pause 
bit (bit 5 of JBCSWO) is not on, control 
returns to read another statement (STMTIN). 

If the pause bit is on, a pause message 
is written on SYSLOG, and the job control 
input bit (bit 2 in JBCSWO) is set on. The 
pause bit is set off. Return is to read 
another statement (STMTIN). 

LISTIO - CHART EM 

Objective: To provide the programmer or 
operator with a list of I/O assignments. 

Entry: From the read statement routine 
(STMTIN) when the programmer on the opera­
tor issues a LISTIO command. 

Method: The statement is written on SYSLOG 
if LISTIO is an operator command but input 
is from SYSRDR. The statement is written 
on SYSLST if LISTIO is a programmer com­
mand. 

The statement must contain an operand 
that specifies the aSSignments to be list­
ed. Output is on SYSLST if LISTIO is given 
by the programmer, on SYSLOG if LISTIO is 
given by the operator. 

The operand must be one of five forms: 
o SYSXXX (a specific logical unit). 

Under the header ~CH. UNIT", the 
assignment of the Single unit is list­
ed. 

o SYS. Under the header "SYSTEM I/O 
UNITS CH. UNIT". the assignments of 
the eight named system logical units 
are listed. The sixth and tenth system 
logical units are reserved and do not 
appear in the listing. The names of 
the units are picked up from a table 
located at TBRDR. 

o PROG. Under the header "PROGRAM I/O 
UNITS CH. UNIT", the aSSignments of 
all the programmer logical units are 
listed. The number of programmer LUB's 
and the location of the first one 
(SYSOOO) is picked up from PGNICL and 
PGFICL. 

o DOWN. Under the header "DOWN CH. 
UNIT", the channel and unit of each PUB 
with device-down indicated (job control 
flag all zeros) is listed. 

o UA. Under the header "UNASSIGNED CH. 
UNIT", the channel and unit of each PUB 
with the assignment bits off is listed. 
The assignment bits are bits 5, 6, and 
7 in the job control flag. 

only one operand is expected in the 
statement. When the list is complete, 
return is to read another statement 
(STMTIN) • 
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LOG - CHART EN 

Objective: To indicate that statements and 
messages are to be logged on SYSLST or 
SYSLOG. 

Entry: From the read statement routine 
(STMTIN) when the programmer or the opera­
tor issues a LOG command. 

Method: If the statement is given by the 
programmer, it is logged if required. The 
log bit in JBCSW3 (bit 3) is set on to 
indicate logging is required on SYSLST. If 
the bit was off, the statement is logged on 
SYSLST. Return is to read another state­
ment (STMTIN). 

If the statement is given by the opera­
tor, it is logged unconditionally on SYSLOG 
and, if required, on SYSLST. The log bit 
in JBCSWO (bit 3) is set on to indicate 
logging is required on SYSLOG. Return is 
to read another statement (STMTIN). 

MTC - CHART EN 

Objective: To execute a tape I/O control 
command on request. 

Entry: From the read statement routine 
(STMTIN) when the programmer or the opera­
tor issues anMTC command. 

, Method: The statement is logged if 
required. The statement must contain oper­
ands specifying an I/O command and a logi­
cal unit (or device if operator command). 
The command is located in a table used to 
initialize the CCW for the channel program. 

If SYSXXX is specified, the device 
assigned to it is found. If the operator 
specifies CUU, it is assigned to SYSUSE. 
In either case the device must be a tape. 

If the statement also contains a dupli­
cation factor, the factor is converted to 
binary. The command is then executed the 
specified number of times. Exit is to the 
read statement routine (5TMTIN). 

NMTLB - CHART EN 

Objective: To direct Linkage Editor to 
reserve a portion of the label area. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides an 
NMTLB statement. 
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Method: The statement is logged if 
required. The statement must contain an 
operand specifying the number of VOL/TPLAB 
pairs for which space is to be reserved. 
This operand must be from 1 to 3 decimal 
characters. It is converted to binary and 
multiplied by 80 to get the number of bytes 
that must be reserved. If this amount 
exceeds the space available, the job is 
canceled. Otherwise, return is to read 
another statement (STMTIN). 

NOLOG - CHART EN 

Objective: To indicate that statements and 
messages are not to be logged on SYSLST or 
SYSLOG. 

Entry: From the read statement routine 
(STMI'IN) when the programmer or the opera­
tor issues a NOLOG command. 

Method: The statement is logged if 
required. If the statement is given by the 
programmer, the log bit in JBCSW3 (bit 3) 
is set off to indicate logging is not 
required on SYSLST. If the statement is 
given by the operator, the log bit in 
JBCSWO (bit 3) is set off to indicate log­
ging is not required on SYSLOG. Return is 
to read another statement. 

OPTION - CHART EP 

Objective: To record Job Control options 
requested by the programmer. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides an 
OPTION statement. 

Method: The statement is logged if 
required. An operand is located in the 
statement and compared against a table to 
find a routine address. The routine is 
executed. Return is to locate another 
operand. When the routine for the last 
operand has been executed, return is to 
read another statement (STMTIN). 

Each routine sets a bit on or off in one 
of the job control flags. Figure 32 shows 
the bit set by each option. The following 
requests provide further services: 

• LOG logs the OPTION statement on SYSLST 
if, on entry to the routine, the pro­
grammer log bit was off. 

• CATAL opens SYSOOO through the tran­
sient $$BJCOPT, and sets bit 0 on and 
bits 1 and 2 off in JBCSWl. If the GO 
option is given before the CArAL 
option, these services are omitted. 

( 



o LINK opens,SYSOOO through the transient 
$$BJCOPT, and sets bit 0 on and bits 1 
and 2 off in JBCSW1. 

o GO sets bits 0 and 1 off and bit 2 on 
in JBCSW1. 

r-------------T---------------------------, 
ILINK/NOLINK Ibit 0 in JBCSW1 on/off I 
~------------+-------------------------~ 
ICATAL Ibit 3 in JBCSW1 on I 
~-----------+---------------------------~ 
IMINSYS Ibit 6 in JBCSW1 on I 

~-------------+---------------------------~ 
IGO Ibit 7 in JBCSW1 on I 

~------------+---------------------------~ 
IDECK/NODECK Ibit 0 in JBCSW2 on/off I 
~------------+- --------------~ 
I LIST/NOLIST Ibit 1 in JBCSW2 on/off I 
~--------~----+--------------------------~ 
ILISTX/NOLISTXlbit 2 in JBCSW2 on/off I 

~----------+----------------------~ I SYM/NOSYM Ibit 3 in JBCSW2 on/off I 

r-------------+---------------------------~ 
IXREF/NOXREF Ibit 4 in JBCSW2 on/off I 

~------------+--------------------------~ I ERRS/NOERRS I bit 5 in JBCSW2 on/off I 

~------------+---------------------------~ 
IC48/C60 Ibit 6 in JBCSW2 on/off I 

~--------+----------------------~ 
I DUMP/NODUMP Ibit 1 in JBCSW3 on/off I 
~----------+_----------------7-i 
I LOG/NOLOG Ibit 3 in JBCSW3 on/off I L-____________ ~ _______________________ J 

Figure 32. Job Control Options 

PAUSE - CHART EQ 

Objective: To cause a request for operator 
input immediately (if issued by the 
programmer), or before the next job or job 
step (if issued by the operator). 

Entry: From the read statement routine 
(STMTIN) when the programmer or the opera­
tor issues a PAUSE command. 

Method: The statement is logged on SYSLOG 
and, if required, on SYSLST. If the com­
mand Was from the operator, the operator 
pause bit in JBCSWO (bit 5) is set on. If 
the command was from the programmer, the 
job control input bit in JBCSWO (bit 2) is 
set on. Return is to read another state­
ment (STMTIN). 

PHASE - CHART EC 

See ACTION. 

RESET - CHARTEQ 

Objective: To reset all logical unit 
aSSignments to standard. 

Entry: From the read statement routine 
(STMTIN) when the programmer or operator 
issues a RESET command. 

Method: The statement is logged if 
required. The LUB assignments are reset. 
Return is to read another statement 
(STMTIN) • 

RSTRT - CHART EQ 

Objective: To give control to the Supervi­
sor transient $$BRSTRT in order to restart 
execution of a checkpointed program. 

Entry: From the read statement routine 
<STMTIN) when the programmer provides a 
RSTRT statement. 

Method: The statement is logged if 
required. The statement must contain two 
operands. The first must be the name of 
the logical unit on which the checkpoint 
was written. The second must be a 
4-character serial number used to identify 
the checkpoint. 

Information is passed to the transient 
routine in registers 2 and 3. 

o Register 2 contains the address of the 
PUB for the device assigned to the 
logical unit specified in the first 
operand. 

• Register 3 contains the address of 
UNCLOR. The subroutine CKCVLU (which 
checked and located the LOB for the 
specified logical unit) set UNCLOR at 
'00' for a system LUB or '01' for a 
programmer LUB. The subroutine set 
UNCLOR+1 to the logical unit number. 
RSTRT puts the checkpoint 
identification number in UNCLOR+2. 

Control is given to the transient rou­
tine $$BRSTRT through a supervisor call of 
2. 

SET - CHART ER 

Objective: To insert values in specified 
fields Of the communications region and 
system timer. 

Entry: From the read statement routine 
(STMTIN) when the operator issues a SET 
command. 
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Method: The statement is logged if 
required. An operand is located in the 
statement and control is given to the rou­
tine associated with one of the four valid 
operands. After the routine is executed, 
control returns to locate another operand. 
If there are no more operands, control 
returns to read another statement. 

• CLOCK. Following the operand CLOCK 
must be a field of the form HH/MM/SS 
giving the actual time-of-day in hours, 
seconds, and minutes. These values are 
converted to binary and added together 
in units of 1/300 of a second. 

The timer is a negative value in 
units of 1/(300*256) of a second. The 
time-of-day and the timer divided by 
256 are added to get the time-of-day. 
The result is stored in the time-of-day 
field of the system timer (Figure 33). 
The actual time-of-day can be calculat­
ed from the time-of-day minus the timer 
converted to hours, minutes, and sec­
onds. 

• LINECT. The two-character integer 
field following LINECT is converted to 
binary and stored in the line count 
field of the communications region 
(displacement 78). The Job Control 
field containing the remaining number 
of lines on the page must be adjusted 
for the new total number of lines on 
the page. 

• DATE. Following the operand DATE must 
be a field of the form MM/DD/YY or 
DD/MM/YY giving the date in month, day, 
and year. These va.lues are stored in 
the system date field of the communi­
cations region (displacement 79-84). 
The day of the year is computed in 
binary, then converted to decimal and 
stored in displacement 85-87. 

• UPSI. The indicators following the 
operands UPSI (there must be from 1-8 
indicators> are used to modify the bits 
of the UPSI byte in the communications 
region (displacement 23). The first 
indicator modifies bit 0 of the UPSI 
byte: 

indicator is 1 - bit is set on. 
indicator is 0 - bit is set off. 
indicator is X - bit is ignored. 

If there are fewer than 8 indica­
tors, the corresponding bits in the 
UPS I byte are ignored. For example, an 
operand XXll0 will modify an UPSI byte 
of 00001111 to 00110111. 
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80 

System Timer Time-of-Day 

84 

Time-of-Day 
-Timer/256 

Actual Time-of-Day 

Figure 33. Calculation of Actual Time of 
Day 

TPLAB - CHART ES 

Objective: To build a tape label in the 
label area. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides a 
TP LAB statement. 

Method: The VOL and TPLAB statements must 
come in ordered pairs. The byte PRVLBL is 
set at '01' after each VOL statement. If 
PRVLBL is not '01', the TPLAB statement is 
out of sequence. 

The statement is logged if required. If 
the statement is on one card, it contains a 
49-character label. If it is on two cards, 
20 more characters must be read and added 
to the first 49. The new label information 
is moved to locations 10-78 in the label 
already initialized by the VOL routine. 

The label area pointer and byte count 
are increased by 80. The byte PRVLBL is 
set '02'. If there is not space enough for 
another label, PRVLBL is set to '08'. 
Return is to read another statement 
(STMTIN). 

UPSI - CHART ER 

Objective: To initialize the UPSI byte in 
the communications region. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides an 
UPSI statement. 

Method: The statement is logged if 
required. The statement must contain an 
operand specifying from 1-8 indicators. 
The routine uses the UPS! section of the 
SET routine to modify the UPSI byte with 
the indicators. Return is to read another 
statement (STMTIN). 

( 



VOL - CHART ES 

Objective: To build the name of a tape 
file in the label area. 

Entry: From the read statement routine 
(STMTIN) when the programmer provides a VOL 
statement. 

Method: The VOL and TPLAB statements must 
come in ordered pairs. The byte PRVLBL is 
set at '02' initially and after each TPLAB 
statement (unless there is no space remain­
ing in the label area). If PRVLBL is not 
'02', the VOL statement is out of sequence. 
If there is no space remaining in the label 
area, the job is canceled. 

The statement is logged if required. 
The VOL statement must contain two oper­
ands. The first must be a logical unit, 
SYSxxx. The subroutine CKCVLU checks the 
operand and sets UNCLOR: 

UNCLOR - '00' is system logical unit. 
- '01' if programmer logical unit. 

UNCLOR+l - unit number. 

The second operand must be a file name from 
1-8 characters. 

The next available 80-character label is 
initialized in the label area: 

blank in location 1. 
file name in locations 2-9. 
UNCLOR and UNCLOR+l in locations 79-80. 

The byte PRVLBL is given the value '01' 
for the TPLAB routine. Return is to read 
another statement (STMTIN). 

JOB CONTROL FETCH (FETCHR) CHART EK 

Objective: To clear storage and issue 
fetch for a new problem program. 

Entry: From EXEC. 

Method: FETCHR is part of the EXEC routine 
located at the end of Job Control in order 
to set the limits for clearing storage. 
Before the fetch of the new phase is given, 
FETCHR: 

Q Moves the labels (generated by VOL and 
TPLAB statements) from the end of stor­
age to the end of the Supervisor. 

o calculates the clear-start-address from 
the beginning of Job Control and the 
length of the label area • 

• Calculates the clear-end-address from 
the end of storage and the length of 
the clear routine and phase name. 

o Clears storage within the clear limits. 
o Issues a fetch for the new phase. 

JOB CONTROL SUBROUTINES - CHARTS FA-FG 

ASGNLS - Chart FA 

Given the address of a LUB in register 
POINT1, ASGNLS lists all the assignments 
(standard, temporary, alternate) associated 
with the LUB for the LISTIO routine. 
1. At ASGNLS, NOASGN, and NANJIB the pre­

sent assignment is listed. 
2. At STDTST and NOJIB the standard 

assignment is listed if the present 
assignment is temporary. 

3. At ALTTST any alternates to the present 
assignment are listed. 

Output is on SYSLOG if the command (LISTIO) 
is given by the operator. Output is on 
SYSLST if the command is given by the pro­
grammer. 

BINCON - Chart FB 

Scans for an operand of the form XX/YY/ZZ 
in the input area. Checks that each 
character-pair is numeric. Converts each 
pair to a binary number, storing XX in 
WRKRG1. YY in WRKRG2, and ZZ in WRKRG3. 

BTLRTN - Chart FB 

Compares an eight-byte argument with a 
table of eight-byte keys. When a match is 
found, the two-byte fUnction following the 
matChing key is added to the address ORIG­
IN. Exit is to the routine addressed by 
the sum. 

On entry to the routine, register POINT1 
must contain the address of the table minus 
10. Register POINT2 must contain the 
address of the key. The argument must also 
be the last key in the table to assure a 
match. 

CHKNUM - Chart FB 

Checks for a 
input area. 
area WRKFLD. 
ter by three. 

numeric character-pair in the 
Packs the pair into a work 

Advances the input area poin-

CKCVCU - Chart FB 

Checks for a device address X·CUU· in the 
input area. Places 'OCUU' in a four-byte 
fiel4 CHUNT. Computes the address of the 
PUB for this device: 
1. Selects PUB pOinter from the FOCL 

field. 
2. Multiplies pointer by 8 to get dis­

placement. 
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3. Adds displacement to PUBAOO to get 
address of the first PUB on the chan­
nel. 

4. Searches PUB's on the channel for the 
specified unit. 

The PUB address is saved in STRPUB. 

CKCVLU - Chart FB 

Checks for a logical unit address 'SYSXXX' 
in the input area. The logical unit name 
is numeric for a programmer LUB (SYS003) or 
non-numeric for a system LUB (SYSLST). 

If the LUB is a programmer LUB, the LUB 
number must be between 0 and the limit 
specified by PGNICL. Bit 6 is set on in 
LOGUNT. The number is stored in LOGUNT+1. 
To compute the LUB address, CKCVLU: 
1. Adds the LUB number to the LUB pointer 

in PGFICL. 
2. Multiplies the result by two to get the 

displacement. 
3. Adds displacement to LUBADO. 

If the LUB is a system LUB, the name 
must occur in the table TBRDR. Bit 5 is 
set on in LOGUNT. From the table position 
a LUB number and LUB displacement are 
known. The number is stored in LOGUNT+1. 
The displacement is added to LUBADO to get 
the LUB address. 

For either a a programmer or system LUB, 
the LUB address is saved in STRLUB. UNCLOR 
is initialized from LOGUNT and LOGUNT+1. 
Figure 34 shows LOGUNT and UNCLOR. 

'DO' Flag LUB Number 
LOGUNT~I ______ ~~ ______ ~ ______ ~ ______ ~ 

LUB 
Flag Number 

UNCLOR~I ________ ~ ______ ~ 

Figure 34. Work Areas LOGUNT and UNCLOR 

CONCAT - Chart Fe 

Reads and logs a continuation card. Places 
both parts of the statement in a single 
buffer as in Figure 35. 

First Card, Columns 1-71 Second Card, Columns 16-71 
I BUFFER 

Figure 35. Concatenation 
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EXCPRG - Chart FC 

Given a ccw address in register POINT1. and 
a symbolic unit address in register 0, 
EXCPRG initializes the Job Control CCB and 
issues an EXCP and a WAIT (if necessary). 
If a unit exception (not EOF) occurs and 
the unit is not SYSLOG or SYSLST, a message 
with the device address is issued (on SYS­
LOG for the operator, on SYSLST for the 
programmer). If the unit is SYSLOG, the 
I/O is reissued. If the unit is SYSLST, 
the unit exception is processed in STMTIN 
just before the next statement is read. 

GETJIB - Chart FC 

Given a LUB displacement (or address) in 
register POINT1, GETJIB computes a JIB 
address in register POINT2. Condition code 
3 on return indicates that there was no JIB 
pointer in the LUB. 

GET PUB - Chart FC 

Given a LUB displacement (or address) in 
register POINT1, GETPUB computes a PUB 
address in register POINT3. Condition code 
3 on return indicates there was a null 
PUB-pointer in the LUB. 

JIBOCU - Chart FO 

Given a LUB displacement (or address) in 
register POINTl, JIBOCU determines if there 
are any JIB's attached to the LOB. If 
there are, it releases the JIB chain. 
Furthermore, if JIBOCU is entered because a 
standard assignment is being made, and if 
the present assignment is temporary, JIBDCU 
must be executed twice: first to release 
any JIB's from the stored standard assign­
ment; second to release any JIB's from the 
temporary assignment. 

A JIB chain is released by: 
1. Replacing each JIB flag in the chain 

with zeros. 
2. Chaining the free list to this JIB 

chain by inserting the FAVP pointer 
into the chain field of the last JIB in 
the chain. 

3. Adding this JIB chain to the free list 
by inserting the JIB pointer from the 
LUB into FAVP. 

Finally, the standard LUB flag is restored 
to the LUB replacing the JIB pointer. 

LOGCHK - Chart FO 

Sets bits 6 and 7 of JBCSWO depending on 
the assignments to SYSLST and SYSLOG. 



LOGGER - Chart FE 

writes on SYSLOG and, if programmer LOG 
option is present, writes on SYSLST. 

MOVERT - Chart FO 

Given a from-address in register POINTl, a 
to-address in POINT2, and a field length in 
WRKRGl. MOVERT moves the field. 

MSGOUT - Chart FO 

Allows output on SYSLOG and SYSLST. Exe­
cutes subroutine SYSLGR. 

OUTPUT - Chart FA 

Allows output on SYSLOG and SYSLST. If 
current command is from the operator, 
writes on SYSLOG. If not, writes on 
SYSLST. 

PRPSYO - Chart FE 

Prepares SYSOOO for input to Linkage Editor 
by writing an ENTRY statement and position­
ing the tape for a read. 

QLOGER - Chart FE 

If the operator LOG option is present, 
writes on SYSLOG. If the programmer LOG 
option is present, writes on SYSLST. 

RDSTMT - Chart FE 

Sets switches in SYSLGR and SYSPTR to allow 
output on SYSLOG and SYSLST. Reads from 
SYSROR if job control input bit 2 if off. 
Reads from SYSLOG if bit is on. 

RSTASG - Chart FF 

Uses the RSTRTN to reset each of the LUB's 
to its standard assignment. 

RSTRTN - Chart FF 

Given a LUB address in register POINT1, 
RSTRTN determines if the present assignment 
is standard. If so, the routine is com­
plete. If not, any JIB's are released from 
the present assignment. 

If the standard assignment is IGN or UA, 
LOGUNT is initialized and the ASSGN routine 
is entered at MASGN (Chart EE) to complete 
the reassignment. 

If the standard aSSignment is a device, 
the PUB pointer is restored to the LUB, and 
the ASSGN routine is entered at RSTNTR 
(Chart EE). On return, the LUB flag (or 
JIB pointer) is restored to the LUB to 
complete the reassignment. 

SCAN - Chart FF 

1. SCANRl: Scans for a nonblank charac­
ter. If all characters are blank. 
return is to the main routine. 

2. SCANR2: Picks up the pointer and limit 
from the previous scan. Scans for a 
nonblank character. If all characters 
are blank, return is to the main rou­
tine. 

3. SCANR3: Picks up the pointer and limit 
from the previous scan. 

After entry, each scan is for a stop­
character: a comma, a blank, or an equal 
Sign. When one is found (or at the end of 
the field if none are found), the condition 
code is set by comparing to a comma. The 
length of the parameter less one is saved 
in PARLGT. 

SIZCHK - Chart FF 

Assures the parameter length is between one 
and eight (0 ~ Pk~LGT ~ 7). 

SYSLGR - Chart FG 

If output on SYSLOG is suppressed. an 
immediate return is taken to the main rou­
tine. If output is allowed, further 
requests for output are suppressed. If 
SYSLOG and SYSLST are the same, output is 
on SYSLST (see subroutine SYSPTR). 

Before writing on SYSLOG, the output 
length is reduced by trailing blanks. 
SYSLGR writes on SYSLOG. 

SYSPTR - Chart FG 

If output on SYSLST is suppressed, an 
immediate return is taken to the main rou­
tine. If output is allowed, further 
requests for output areas are suppressed. 
SYSPTR writes on SYSLST, adjusting the line 
count as necessary. 

TIMLOG Chart FG 

If the timer feature is present, the output 
buffer is cleared of everything but the 
time field. Output is allowed on SYSLOG. 
TIMLOG executes the subroutine S.YSLGR. 
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TIMSTP - Chart FG 

Computes the actual time-of-day by sub­
tracting the timer (location 80> divided by 
256 from the time-of-day (location 84). 
The result is placed in the time field of 
the output area in the form BH.MM.SS. 

JOB CONTROL ERROR ROUTINES 

CNIOAG - CONFLICTING I/O ASSIGNMENT 
INDVTP - INVALID DEVICE TYPE 
INIOAG - INVALID I/O ASSIGNMENT 
NOMRJB - NO FREE JIBS 
NVSTMT - INVALID STATEMENT FORMAT 
OUTSQN - STATEMENT OUT OF SEQUENCE 
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For each of these errors, the statement 
in error is logged on SYSLST and SYSLOG if 
required. Then the error message is writ­
ten on SYSLST and SYSLOG. The job cahtrol 
input bit 2 in JBCSWO is set on to allow 
input from SYSLOG. Return is to read 
another statement (STMTIN). 

IPTUNA - PLEASE ASSIGN SYSIPT 
RDRUNA - PLEASE ASSIGN SYSRDR 

For these errors in assignment, the 
message is written on SYSLOG. The job 
control input bit 2 in JBCSWO is set on to 
allow input from SYSLOG. Return is to read 
another statement (STMTIN). 



INITIAL PROGRAM LOAD 

IPL is a. three-phase program. Figure 36 
shows the relationship of the phases. 
$$A$IPLl is a 24-byte phase consisting of 1 
PSW and 2 CCw·s. It is the bootstrap rou­
tine that is used to load $$A$IPL2. 

$$A$IPL2 clears main storage beyond 
IPL2, notes the size of main storage, reads 
the supervisor into main storage, and moves 
the SYSGEN I/O tables (the tables on 
SYSRES) to high main storage. It builds an 
I/O table consisting of two devices, the 
SYSRES tape and a communications device, to 
be used in the operation of $IPLRT2. It 
issues a supervisor call to bring in 
$IPLRT2 from the core image library. 

$IPLRT2 calculates the size of main 
storage and the number of PUS's and TES's 
in use by the present system. Then it 
executes the read subroutine. The read 
sUbroutine (Chart GO) reads three types of 
control statements that the operator may 
put in the communications device. After a 
statement is read it is identified by the 
scan subroutine (Chart GE). 

The ADD cards are processed by the ADD 
statement subroutine (Chart GF). After a 
PUS has been added, the program branches 
back to read another card. The DELETE 
cards are processed by the DELETE statement 

subroutine (Chart GG). After a PUB has 
been deleted, the program branches back to 
read another card. The SET card is proc­
essed by the SET statement subroutine 
(Chart GH), which sets the date and time of 
day in the Supervisor. The program branch­
es back to restOre the I/O tables to the 
Supervisor, load Job Control, and make 
final exit. 

$$A$IPLl (BOOTSTRAP) 

Objective: To load $$A$IPL2 

Entry: By operator action 

Method: To initiate system operation, the 
operator sets the device address of SYSRES 
on the console and presses the load key. 
Hardware reads the first record from SYSRES 
into location 0 and transfers control to 
the CCW at location 8 (Figure 37). 

In the 16K tape system, this CCW reads 
the next record on SYSRES, $$A$IPL2, into 
an area of storage that is higher than the 
end of the largest possible Supervisor. 
When the I/O is complete, hardware uses the 
PSW at location 0 as the new PSW. In this 
system the PSW transfers control to the 
beginning of $$A$IPL2 (Figure 38). 
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$$A$IPL2 GA-G 
Load Supervisor 
Save SYSGEN 
I/O Tables 

$PLRT2 

Read and 
Process IPL 
Statements 

GC 

Figure 36. 

ADDRTN 

Add a 
PUB 

Add 

GF 

IPL Program Flow 

Determine 
Operand 

Set 

SETRTN 

Set Date 
and Time 

GH 

Del 
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DELRTN 

Delete 
a PUB 

GG 



Core 
Image 
Library· 

Console Address 

SYS"/ 
$$A$IPLl 

$$A$IPL2 

$$A$SUP 

$IPLRT2 

Figure 37. IPL Hardware Load 

Reads First Record 
I nto Location 0 

o 8 

PSW I CCW 

Transfers Contral 
to Location 8 

I 00 •••• 00 
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Control to 
Beginning 
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\ 
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\ 
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\ 
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\ 

CCW 1 00 ........ 00 

{ Reserve? for} 
SupervIsor 

\ 

\<) $IPLRT2 

Figure 38. $$A$IPLl 

$$A$IPL2 (LOAD) CHARTS GA AND GB 

Objective: To load Supervisor and to pre­
pare tables for SYSRES and a communication 
device. 

MethOd: This routine clears storage from 
the end of this routine to the end of stor­
age. It reads the next record (or records) 
into the supervisor area from SYSRES. The 
address of SYSRES is still available from 
$$A$IPLl. The number of records in the 
supervisor is specified in the Supervisor 
header. 

If there are any read errors during the 
reading of the Supervisor, error cOdes are 
put in locations 0-3. The tape is rewoUnd 
and the program enters a wait. The job 
must be restarted. 

At ENDRD control is given to LUBRTN 
(Chart GB) to build a PUB for SYSRES in low 
storage. The first time through LUBRTN, 
the PUB, TEB, and LOB tables generated with 
the system are saved in high storage. 

LUBRTN then b~ilds the PUB, zeros the 
TEB if present, upd<ltes the FOCL and the 
PUB pointers in the LOB'S, and assigns the 
PUB to the LUB for SYSRES. 
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, 
$$A$IPL2 

On return from LUBRTN the program enters 
the wait state awaiting operator action. 
The operator takes one of the following 
actions to determine the IPL communications 
device: 

• Presses the external interrupt key 
causing an external interrupt. SYSRDR 
is to be the communications unit and it 
is already assigned a device. The 
device address is located in the PUB 
table and placed in the I/O old PSW. 

• Presses ready on a disabled reader 
causing an I/O device end interrupt. 
SYSRDR is to be the communications 
unit. 

• Presses the 1052 request key causing an 
I/O attention interrupt. SYSLOG is to 
be the communications unit. 

Again control goes to LUBRTN to build a 
PUB in low storage. The device address is 
taken from the I/O old PSW. 'I'he PUB is 
assigned to the LOB for SYSRDR or SYSLOG, 
depending on the type of interrupt. 

The two-device I/O table is sufficient 
to complete the IPL process. If the stor­
age protection feature is specified in the 
configuration byte (displacement 52) of the 
communications region, a key of 0 is given 
to the Supervisor area. The rest of stor­
age is given a key of 1. ( 



$$A$IPLl 

$$A$IPL2 
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* Below $$A$IPL2 if 
Core Size is 16K. 

Figure 39. $$A$IPL2 

Finally, $IPLRT2 is loaded by an SVC of 
~. Figure 39 shows the layout of main 
storage at the end of $$A$IPL2. Control is 
given to $IPLRT2. 

$IPLRT2 - CHART GC 

Objective: To generate 1/0 tables and to 
transfer control to Job control. 

Entry: From $$A$IPL2. 

Method: $IPLRT2 is the main routine con­
trolling the generation of new 1/0 tables. 
After initializing, it calls the read and 
scan routines (Charts GO and GE), which in 
turn call the ADD, DELETE and SET routines 
<Charts GF. GG. GH). 

After a SET statement is processed, this 
routine expects no further input on the 
communications device. It must resolve the 
1/0 assignments in high and low storage and 
restore the updated high storage 1/0 tables 
to low storage. 

First the communications device is 
resolved. The logical unit for the com­
munications device is SYSRD~ or SYSLOG. 

$$A$SUP 

Saves 
Generated 
I/o Tables 

$$A$IPL2 :J 
~ Transfers Control 

/ $IPLRT2 

SYSGEN I/O Tables * 

The routine checks whether the communi­
cations LUB in high storage is assigned to 
some PUB. If it is, and no other LUB has 
the same PUB-pointer. the Job Control flags 
in the associated PUB are cleared. 

In any case, the PUB is located. There 
must be a PUB in high storage for this 
device. The device type in the PUB is 
checked to determine if it is the same as 
was used by IPL. The PUB is then perman­
ently aSSigned to the LUB for SYSRDR or 
SYSLOG. 

The process is repeated for SYSRES. The 
1/0 tables are then complete except for 
possible reordering of the PUB and LUB 
table necessary for operating with a multi­
plex channel. The LUB's for SYSRDR, 
SYSLST. SYSLOG, and SYSIPT are unassigned 
if they are assigned to tapes. Job Control 
must make these tape assignments to open 
the files properly. 

Finally, the 1/0 tables are moved to 
their normal poSition in low storage. If 
the communication device is a 1052, an exit 
message is written. All registers except 1 
and 2 are set at zero. A program to load 
Job Control is moved into the transient 
area and given control. 
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READ SUBROUTINE (READRT) CHART GO 

Objective: To read a statement from the 
communication device. 

Entry: From $IPLRT2 when a control state­
ment is required. 

Method: A check is made to see if the 
communication device is a 1052 or a card 
reader. If it is a 1052, a test is made at 
LOGSTR to see if it is the first statement. 
If so, a message is written by MSGRTN: Qill 
IPL CONTROL STATEMENTS. The CCW is then 
set to read, and the program branches to 
IOBID. 

If it was not the first statement, the 
buffer is blanked at LOGRED and the program 
branches to IOHLD. 

At IOHLD the CCB address is saved in 
case a read error occurs. A supervisor 
call is issued to read a card from the 
communication device. The device can be 
assigned to SYSROR or SYSLQG. After read­
ing, a test is made for any I/O errors. If 
there was an error, SYSRES is rewound, if 
possible, and a wait is entered with the 
error code in storage location 0-3. The 
job must be restarted. 

If there Were no errors, the program 
returns to $IPLRT2 at REORET, and the 
statement is ready to be evaluated. 

SCAN SUBROUTINE (OPRTN) CHART GE 

Objective: To scan the statement and 
determine if it is an ADD, DELETE, or SET 
statement. 

Entry: From $IPLRT2 after a statement has 
been read. 

Method: The statement is translated into 
internal machine codes for evaluation. A 
search is made for the first position of 
the op-code. At TRTBRC the op-code is 
tested to determine if the first character 
is a legal character. The function code of 
this translate-and-test instruction plus 
the location counter is used to control the 
next instruction. If the function code is 
4, an error branch is performed. If the 
code is 8, the character is legal and a 
branch to TABREl' is performed. 

The beginning address of the op-code is 
stored, and a translate-and-test for the 
end of the op-oode is done. At TRTBRC the 
delimiter character is tested for a blank. 
If it is not blank, an error branch occurs. 
If the delimiter character is a blank, the 

62 IBM S/360 BOS System Control (16K Tape) 

length of the op-code is calcUlated. 
operation table field is initialized 
MVCOP, and the op-code is moved into 
end of the operation table. 

The 
by 
the 

After the length of the card is found, 
TRTFFD gets the first operand. It is test­
ed for legality. After the address of the 
first operdnd is stored in FLOST, the reg­
isters are initialized to set up to search 
for the type of card being processed. 

A search increment factor is set in 
register 4 at CDSCHto step through the 
table looking for the operation (op-code). 
A compare is made after each increment to 
see if the type of statement equals the 
factor in the table. When it does, the 
branch address is picked up from the factor 
table and a branch is made to the subrou­
tine that will handle the statement. This 
subroutine will be the one specified in the 
card: ADD, DELETE, or SET. 

ADD STATEMENT SUBROUTINE (ADDRTN) CHART GF 

Objective: To add a device to the PUB 
table in high storage. 

Entry: From the scan routine when an ADD 
statement is identified. 

Method: A check is made at the start of 
the ADD routine to determine if there is 
space in the PUB table for one more device. 
If not, a message, CANNOT ADD PUB­
INSUFFICIENT TABLE SPACE, is written. If 
there is space, FDSRTN gets the first 
operand. 

If the device address operand includes a 
key, the operand registers are stored for 
later evaluation. The channel and unit 
numbers are checked and converted to hexa­
decimal by HEXRTN. 

The PUB table is scanned to see if the 
PUB to be added already exists. If it is 
in the table, a message prints out ~ 
ALREADY EXISTS. If not, FOSRTN brings in 
the second operand, the device type speci­
fication. FNOTYP scans for the correspond­
ing device type byte and stores it in the 
temporary PUB. It also initializes the TEB 
area if there is a TEB associated with this 
device. 

The statement is tested to determine if 
there is another operand specifying device 
options. If so, it is brought in by 
FDSRTN.. The options are converted to hexa­
decimal by HEXRTN, and stored in the PUB. 

The key registers are picked up at 
KEyCHK and tested to see if th~e is a key 

( 



field to establish. If there is not a key 
to establish, control goes to PUBMKE. This 
key is either a switch able device indicator 
or a priority-on-channel indicator. 

If the key indicates a switchable 
device, the following values are set: 

• Switchable device bit in the PUB chan­
nel scheduler flag 

• Minimum priority key for the low-order 
channel 

• Branch address for the build PUB rou-
tine. 

If it is not a switchable device, the 
priority key is converted to decimal and, 
at PUBMKE, the branch address for the build 
PUB routine is set. 

PUBMKl sets the PUB table address for 
the build PUB routine. 

BLDPUB builds the PUB for the device the 
operator has specified on the ADD card. 
After the PUB is built, CHURTN is used to 
update the FOCL. LUURTN updates the LUB 
table. This completes all the necessary 
updating of the I/O tables for the device 
that was added. The program returns to the 
main line at OPRET. 

DELETE STATEMENT SUBROUTINE (DELRTN) 
CHART GG 

Objective: To delete a device from the PUB 
table in high storage. 

Entry: From the scan routine when a delete 
statement is identified. 

Method: FSDRTN gets the first operand of 
the statement to be evaluated. It is 
checked for correct length and legal chan­
nel address. After the channel number and 
the corresponding FOCL entry are deter­
mined, the channel is tested to assure 
there is information on it. 

The PUB's for the specified channel are 
searched for the specified device. When 
the device to be deleted is fOUnd, its 
address is saved. 

When the PUB's have been searched, the 
program goes to SCNEND. There a check is 
made to make certain that the device to be 
deleted was found. If there is a TEB asso­
ciated with the PUB, it is deleted by 
DEBLOP and the program goes to PUBDEQ. If 
there is no TEB for the PUB, control goes 
directly to PUBDEQ. 

At PUBDEQ the address and the length of 
the portion of the PUB table following the 
PUB to be deleted are set up. Then SYSMVC 
deletes the PUB by moving that portion of 
the table down 8 bytes. 

After the PUB is deleted, the FOCL bytes 
and the PUB-pointers in theLUB table must 
be updated. 

On completion, control returns to 
$IPLRT2 at OPRET to read another card. 

SET STATEMENT SUBROUTINE (SETRTN) CHART GH 

Objective: To set the system date and time 
of day. 

Entry: From the scan routine when a set 
statement is identified. 

Method: After all the ADD and DELETE 
statements have been read, a SET statement 
must be read to set the time of day and the 
date. 

There are two formats for the date. The 
American format is month followed by day. 
The European format is day followed by 
month. The date configuration byte, dis­
placement 53 in the communications region, 
specifies the form used by the system. 

The first operand of the card is brought 
in by FDSRTN and tested to see if it is the 
date field. If it is the date field, the 
system date is set in the Supervisor by 
DATERT. 

A test is made to see if a timer is 
present. If not present, return is to 
$IPLRT2. If a timer is present, the next 
operand is brought in by FDSRTN and tested 
to see if it is the clock field. If it is 
not the clock field, it is in error. If it 
is the clock field, the hour, minute, and 
second of the day are set in time-of-day 
(location 84) by TIMERT. The program 
returns to $IPLRT2. 

If the first operand is not the date 
field, it is tested to see if it is the 
time field. If it is not the time field, 
it is in error. If it is the time field, 
the hour, minute, and second of the day are 
set in time-of-day (location 84) by TIMERT. 
The next operand is brought in by FDSRTN 
and tested to see if it is the date field. 
If it is not, it is in error. If it is the 
date field, the system date is set in the 
Supervisor by DATERT and the program 
returns to $IPLRT2. 

SUBROUTINES FOR $$A$IPL2 AND $IPLRT2 

BLDPUB: Given the channel and desired 
position, inserts a PUB entry in the 
PUB table. 
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LUURTN: Given the PUB number of an insert­
ed or deleted PUB entry, modifies PUB 
pointers in the LOB table as required. 

CHURTN: Given the channel for which a PUB 
entry has been inserted or deleted, 
updates the FOCL. 

SYSMVC: Given the length of a field, its 
location, and where it is to be moved, 
moves the field. 

SUBROUTINES FOR $IPLRT2 

COMCHK: Checks a device against a list of 
allowable devices. Error return if no 
entry found. 

PBFRTN: Given a low-storage PUB entry, 
locates the high-storage PUB entry for 
the device. Error return if no entry 
found. 

DBLRTN: Compares WB's to determine if 
more than one LOB pOints to a particu­
lar PUB. 

MPXRTN: Assures that the PUB table is 
correctly ordered and the LOB table 
modified for bursting on a multiplex 
channel. 

OPNRTN: unassigns any system I/O units 
(SYSRDR, SYSIPT, SYSPCH, SYSLST) that 
have a SYSGEN aSSignment to a tape 
unit. 
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ASNRTN: Assures that the PUB job control. 
flag is correct for each assignment 
made at system generation time. 

FDSRTN: Locates the next operand in the 
input area. 

FNDTYP: Anal.yzes device type specified in 
an ADD statement to pick up tabled 
inf orma tion. 

DECRTN: converts a field from decimal. to 
binary. 

HEXRTN: Converts a field from hexadecimal 
to binary. 

DATERT and TIMERT: Update communications 
region date field and time. 

ERROR HALTS FOR $IPLRT2 

ILLCD, COMNFD, RESNFD, TEBEXD, PUBEXD, 
DBLADD, DELEXT, RESERR: Issues message. 
If communications device is SYSLOG, 
attempts to read another statement. Other­
wise rewinds SYSRES and generates a wait, 
with error code in low storage. 

PRCERR: If communications device is 
SYSLOG, issues message. If communications 
device is SYSRDR, reWinds, generates a 
wait, and puts error code in low storage. 

IOHALT: Rewinds unless error is on 
SYSRES. Generates a wait. 

( 



LINKAGE EDITOR 

The Linkage Editor prepares programs for 
execution on 16K Tape BOS. The Linkage 
Editor accepts as input the relocatable 
object modules produced by the language 
translators. It processes these modules 
into .E!:Qgram phases. l:lhich may be immedi­
ately executed o.r cataloged into the core 
image library. 

Linkage Editor control cards direct the 
program to read input module(s) and form 
phases from the control sections within the 
modules. Figure 40 shows how phases can be 
formed. Linkage Editor relocates the orig­
in of each control section in the phase, 
assigns each phase an area of main storage 
and a transfer address, and modifies the 
contents of the address constants in the 
phase. 

Language Translator Output Linkoge Editor Output 

Module A 

ESD's Phase 1 

TXT - CSECTA - CSECTA 
-------- ~ 

TXT - CSECTB --- CSECTB 
--------

TXT - CSECTC 

RLD's \ 
> 

Phase 2 

Module B CSECTC 

ESD's 

~ 
CSECTD 

TXT - CSECTD CSECTE 

TXT - CSECTE 

TXT - CSECTF Phase 3 

TXT - CSECTG CSECTG 
J 

RLD's 

Figure 40. Module-Phase Relationship 

SERVICE PROGRAl'lS 

The relocation factor for each control 
section is determined and saved by building 
a table called the control dictionary. 
This table contains the Linkage Editor 
phase definitions and the module ESD items. 
When complete. it provides sufficient 
information for determining the location of 
each control section and for resolving any 
references between control sections. 

The module TXT items are then built into 
phase blocks. The RLD items (address 
constants) are modified and inserted into 
the text. A transfer addreSS is determined 
for each phase. 

LANGUAGE TRANSLATOR MODULES 

The input to Linkage Editor consists of 
object modules and Linkage Editor control 
cards. Each module is the output of a 
complete language translator run. It con­
sists of dictionaries and text for one or 
more control sections. 

The dictionaries contain the information 
necessary for the Linkage Editor to resolve 
references between different modules. The 
text consists of the actual instructions 
and data fields of the module. 

Five card types (described in Appendix 
~) are produced by the language translators 
or the programmer to form a module. They 
appear in the following order. 

r-----------T-----------------------------, 
ICard Type IDefinition I 
~-----------+-----------------------------~ 
IESD IExternal Symbol Dictionary I 
~-----------+-----------------------------~ 
I TXT I Text I 
~-----------+-----------------------------~ 
IRLD IRelocation List Dictionary I 

r-----------+-----------------------~ 
IR~P IReplacement to text made by I 
I I the programmer I 
r-----------t-----------------------------~ I END lEnd of module I L ___________ ~ _____________________________ J 

The External Symbol Dictionary contains 
control section definitions and inter­
module references. When the Linkage Editor 
has the ESD's from all modules, it can 
relocate the sections and resolve the 
references. Five types of entries are 
defined in the control dictionary. 
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r--------T--------------------------------, 
IESD TypelDefinition I .... -----t-- ----------~ 
ISO ISection Definition; provides I 
I I control section name, assembled I 
I lorigin, and length I 
~-------+------------------------------~ I PC I Pri vate Code; provides assembled I 
I lorigin and length for an unnamed I 
I Icontrol section I 

~-------t--------------------------------~ ILD ILabel Definition; specifies the I 
I lassembled address and the asso- I 
I I ciated SO of a label which may I 
I Ibe referred to by another module I 
~--------t-----------------------------~ 
IER IExternal Reference; specifies I 
I Ithe location of a reference made I 
I Ito another module I 

~--------t--------------------------------~ ICM I Common; indicates the amount of I 
I Imain storage to be reserved for I 
I I common use by different phases I L _______ ~ ________________________________ J 

The Relocation List Dictionary identi­
fies portions of text that must be modified 
on relocation (address constants). 

When Linkage Editor reads a module, it 
stores ESD's in its control dictionary, 
writes TXT and REP items on a TXT file, and 
writes RLD items on an RLD file. Each 
item, identified by the language transla­
tors with an ESID number, is identified by 
the Linkage Editor with a control diction­
ary number to avoid duplication of iden­
tification between modules. 

LINKAGE EDITOR PROGRAM FLOW (FIGURE 41) 

Linkage Editor is logically divided into 
four passes. Pass 1 reads the input, 
builds the control dictionary, checks for 
errors, and writes the TXT and RLD files. 
Pass 2 reads the TXT file and builds core 
image blocks. Pass 3 reads the RLD file, 
modifies the address constants, and merges 
them into the core image blocks. Pass 4 
handles abort errors and assures that the 
Linkage Editor output is on SYSOOo. 

Pass 1 actually consists of three phases: 
• Overhead Processer 
• Control card Processor 
• 12-2-9 (Module) Card Processor. 

Job Control brings in the first phase 
when it gets Linkage Editor. The initiali­
zation section of this phas~ determines the 
end of the problem· program ar.ea. 
1. 1£ 16K, the two card processors share 

the same area in storage. The OVerhead 
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Processor determines the input type and 
assures that the correct phase is pre­
sent. 

2. If greater than 16K, all three phases 
can be in storage at the same time. 

The OVerhead Processor reads Linkage 
Editor-input and provides a logical record 
to the correct card processor. This phase 
contains the routines for the Linkage Edi­
tor control cards ACTION and INCLUDE. 

ACTION must precede all other input 
and is grouped, therefore, with the 
initialization routines. It sets 
option bits in the Linkage Editor com­
munications region. 

INCLUDE determines the location of 
Linkage Editor input and is grouped, 
therefore, with the input routines. 

This phase also contains subroutines common 
to the card processors. 

The 12-2-9 Processor handles the input 
module cards. 

~ items are placed into the link­
age table with a control dictionary 
number. Each item is entered into the 
control dictionary. For each ESD item 
of type SO or PC, a relocation factor 
is calculated. For each item of type 
LD or ER, an attempt is made to resolve 
the item into an LR. 

TXT items are assigned control dic­
tionary numbers corresponding to their 
ESID numbers and written on the TXT 
file (SYSOOl). 

RLD items are assigned control dic­
tionary numbers corresponding to their 
ESID numbers and written on the RLD 
file (SYS002). 
~ items are converted to binary 

and treated like TXT items. 
END items signal the end of a 

module. The linkage table is destroy­
ed. The transfer address from the 
first END in a phase is saved in the 
Linkage Editor communications region. 

The Control Card Processor handles the 
PHASE and ENTRY Linkage Editor control 
cards. 
~ card processing constructs an 

entry in the control dictionary and 
writes a phase record on the RLD file. 
If not the first phase card, the rou­
tine writes a transfer record on the 
TXT file for the previous phase and 
performs AUTO LINK. 
~ card processing writes a 

transfer record on the TXT file for the 
last phase and performs AUTOLINK. It 
adjusts all the relocation factors by 
the length of common and, if a transfer 
address is given in the card, stores an 
overriding transfer address into the 
Linkage Editor communications region. 
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Linkage Editor Program Flow (Part 1 of 2) 
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Pass 2 is a single phase TXT processor. 
It writes a MAP on SYSLST. if requested. 
and compresses the control dictionary to 
half its Pass-l size. It reads the TXT 
file (SYS001) and forms core image blocks. 
phase by phase, using the control diction­
ary to fix storage locations. The blocks 
are written on SYS002. Should a backward 
origin occur, an alternate unit (SYSOOO) is 
used to rewrite the blocks. At the end of 
the pass, output may be on either file. 

Pass 3 is a two-phase RLD processor. 
The first phase determines if all the RLD·s 
can be processed in storage or if they must 
be processed phase by phase. The routine 
reads the RLD file (SYS002) and modifies 
both the addresses and the text of the 
address constants from the control diction­
ary. If processing phase by phase. the 
modified and compressed RLD's are written 
on SYSOO1. 

The second phase in Pass 3 reads core 
image blocks from SYS002 or SYSOOO, merges 
in the modified RLD's, and writes the com­
pleted phase on the alternate unit, SYSOOO 
or SYS002, along with a phase header. 

Supervisor and 
Transient Area 

Pass 4 writes any warning messages and 
cancels the job if a serious error has 
occurred. assures that the final output is 
on SYSOOO and calls in Job Control. 

LINKAGE EDITOR CORE ALLOCATION (FIGURE 42) 

Initially. Job Control brings the first 
phase of Linkage Editor into main storage. 
The first phase defines the Linkage Editor 
communications region. the overhead Pro­
cessor, the input area, and the initializa­
tion routines. 

The initialization routines determine, 
from the size of main storage. how to allo­
cate space to the TXT and RLD buffers and 
/the linkage table and control dictionary 
area. They also determine if both of the 
remaining phases of Pass 1 fit into main 
storage at the same time. If this is a 
minimum system, these two phases must share 
main storage. 

Entries to the control dictionary are 
made from high-to-low storage. Each entry 
is sixteen bytes long. 

Linkage Editor Communications Region 

Pass 1 Pass 2 Pass 3 Pass 4 

Overhead Processor 

Input Area Core load 1 Coreload 2 

Initialization 12-2-9 
I 
I Control Card 

Processor I Processor I/O Area I 

Overlays only in 16K Processed 
RLD's RLD's 

TXT Buffer 

RLD Buffer Input 

t Beginning of 
Linkage Table 

t End of Control 
Di ctionary after Output 
Pass 1 Core 

Image 
Beginning of Compressed Control Blocks 
Control Di ctionaryf Dictionary 

Figure 42. Linkage Editor Core Allocation 
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r-------,.------------------, IPHASE entry I 0-7: phase name I 
I t--------------------------i I I 8: type = '07' I 
I t--------------------------i I I 9-11: phase origin I 
I t----------------------i 
I I 12: -- I 
I t--------------------------i I 113-15: phase end I 
~----------t_-----------------------i IESO entry I 0-7: label I 

.-------------------------i I 8: type = '01' for LD. I 
I '02' for ER. '03' for I 
1 LR. '04' for pc, and I 
I 'OS' for CM 1 
t-------------------------i 1 9-11: assembled origin I 
t-------------------------i I 12: phase number I 
t-----------------------------i 113-15: control section length I 
I for SO. PC, or CM; I 
I control dictionary I 
I number of section I 
I definition entry for 1 
I LD or LR; blanks for I 
I ER. I __________ ~ ___________________________ J 

Entries to the linkage table are made 
from low-to-high storage. The entries are 
ordered by ESO identification number by 
module. Each entry is three bytes long. 

r-------,.---------------------------------, 
I Linkage 1 0-1: control dictionary 1 
IEditor 1 number 1 
I t-----------------------------i I 1 2: ESO type I L _______ L _________________________________ J 

r--------T-------------------, 
IPHASE entry I 0: ESO type = '07' I 
I .-------------------------i 1 I 1-3: phase transfer address 1 
I .---------------------------i I 1 4-5: nUmber of blocks in 1 
I I phase 1 
I .---------------------------i 1 1 6-7: number of characters inl 
I I last block I 
r----------t_-----------------------i 1 ESO entry I 0: ESD type I 
I .-----------------------i I I 1-3: assembled origin I 
I t---------------------i I I 4: phase number I 
I .----------------------------i I I 5-7: relocation factor for 1 
1 1 SO, PC, or CM; control 1 
I I dictionary number of I 
I I section definition I 
1 I entry for LD or LR; I 
I 1 blanks for ER. I L-________ ~ ________________________ J 
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Pass 2 compresses the control diction­
ary by eliminating the first eight bytes 
of each entry (as shown in the preceding 
chart). 

LINKAGE EDITOR I/O FLOW (FIGURE 43) 

Pass 1 reads the input (Linkage Editor 
control cards and language translator 
modules). Input is expected on SY5000, but 
a Linkage Editor INCLUDE card may direct 
the program to get a module from the relo­
catable library on SYSRES or SYSRLB. 
Appendix E shows the format of the input 
mOdule cards. 

Pass 1 writes text and transfer records 
on SYSOOI. The text records are unchanged 
from the text input except that the ESO 
identification nUmher (ESID number) is 
converted to a control dictionary number. 
Pass 1 writes phase and RLD records on 
SYS002. The phase record is 20 bytes long: 

0-1: phase number assigned by Linkage 

2-9: 
10: 

11-13: 
14-20: 

Editor 
phase name 
ESD type = '07' 
phase origin 
Reserved to eliminate noise 
record. 



) 

Copy if 
Pass 3 wrote 
phase on 
SYS002 

---
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TXT 
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Figure 43. Linkage Editor I/O Flow 
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The RLD records are unchanged from the 
text input except that the ESID numbers are 
converted to control dictionary numbers. 
Four bytes precede the blocked RLD records, 
indicating number of records per block and 
number of bytes per record. 

Pass 2 writes a Linkage Editor MAP if 
requested. Pass 2 reads the text records 
from SYS001 and writes core image blocks on 
SYS002 or SYSOOO. Each block is identified 
by a phase number. Pass 2 defines the 
phase transfer address. 

Pass 3 reads the RLD records from SYS002 
and compresses them. If they cannot all be 
processed in main storage at one time, the 
compressed RLD's are written on SYS001, 
phase by phase. The second part of Pass J 
then reads RLD's from SYSOO! to merge with 
text from SYS002 or SYSOOO. 

Pass 3 writes the completed phase on the 
third tape (SYSOOO or SYS002) as it appears 
in the core image library. A 61-byte 
header/trailer record precedes the phase: 

0: nC" 
1-30: phase header 

31-60: trailer; header of the previous 

The phase 
0-7: 

8-11: 
12-15: 
16-19 : 
20-23: 
24-25: 
26-27: 
28-29 : 

phase; zeros for the first phase. 
header contains: 
phase name 
phase origin 
phase end 
transfer address 
end of longest phase 
bytes per block 
number of blocks 
number of bytes in last bloc]t. 

The core image records are written in 4K 
blocks for a 16K system or on an MINSYS 
option, 12K blocks for 32K, or 32K blocks 
for 64R. 

PASS l-CORELOAD 1 

I/O INITIALIZATION (INTFIL) CHART JA 

Objectives: 
1. Determine the location of the relocat­

able library and initialize to use it. 
2. Open tape files used by the Linkage 

Editor. 
3. Rewind work tapes. 
4. Initialize print control flags. 

Entry: From a fetch of the Linkage Editor 
program by Job Control. 

Method: This routine resets the error 
register and uses the facili·ties of the 
Supervisor to rewind tapes SYS001 and 
SYS002. It determines if a ~rivate 
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relocatable library (SYSRLB) is assigned. 
If it is assigned, this routine: 
1. TUrns on the RLB flag. / 
2. TUrns on the rewind SYSRLB switch. \ 
3. OVerlays the contents of location 

LIBLUB with SYSRLB. 
4. Rewinds SYSRLB. 

The routine next opens tape files SYS001 
and SYS002 and performs these steps: 
1. Turns on the appropriate print control 

flag if SYSLOG equals SYSLST. 
2. Turns on the log print flag if SYSLOG 

is a printer. 
3. Branches to initialize main storage 

(Chart JB) if SYSLST is not assigned. 
4. Sets the line count if necessary. 
5. Determines device type. 

a. Exits to initialize main storage 
(Chart JB) if the device is a tape. 

b. TUrns off the ASA flag and the print 
control available flags before 
branching to initialize main stor­
age, if the device is a printer. 

Note: If the relocatable library is not 
a prIVate library, it is located on SYSRES 
fcllowing the core image library. 

STORAGE INITIALIZATION (INTCRE) CHART JB 

Objectives: ( 
1. Determine the end-of-supervisor \ 

address. 
2. Align addresses on appropriate boundar­

ies. 
3. Determine the storage loads required by 

Pass 1. 
4. Establish optimum sizes for TXT and RLD 

records, RLD buffer, and core image 
blocks. 

5. Initialize linkage editor communi­
cations region with information about 
buffer dimensions. 

6. Clear main storage used by linkage 
table and control dictionary. 

Entry: From the I/O initialization rou­
tine, Chart JA. 

Method: Using the supervisor communi­
cations region, this routine computes the 
address of the first usable byte. This is 
either the address of the end of the prob­
lem program label area plus one byte dou­
bleword aligned, or the address of the 
beginning of the problem program area, 
Whichever is greater. 

The routine branches to a subroutine to 
align this address on a doubleword bound­
ary, if necessary. It saves the aligned 
address for use in the first phase origin 
of the program to be linkage-edited, or for 
use in processing common areas. ( 



The routine next initializes these loca­
tions in the linkage editor communications 
region: 
1. CTLDAD with the address of the last 

entry made in the control dictionary 
(initially CDENT1+16). 

2. CDENT1 with the address of the first 
control dictionary entry. The control 
dictionary is built from high- to low­
storage. The first entry is located at 
the end of the problem program area. 

The routine determines if minimum main 
storage is available by comparing the 
end-of-pass-3 address with the end-of­
problem program address. If the 
end-of-pass-3 address is higher than the 
end-of-problem program address, it 
indicates less than minimum storage is 
available. In this case, the routine 
branches to location TRYLE to set up for a 
16K configuration, and follows with a 
branch to location INIT1. If Pass 3 fits, 
the routine uses a table look-up technique 
to determine machine size, and the size of 
the tables and buffers associated with the 
machine configuration found. 

At location INIT1, the routine initiali­
zes linkage editor communication region 
locations: 
1. CIBLOC with a value equal to half the 

size of output core image blocks. 
2. RLDSIZ with size of RLD input records 

to Pass 3. 
It next tests for 16K machine configu­
ration, and if found, branches to location 
INIT2 to split Pass 1 into three separate 
coreloads. If this is not a 16K configu­
ration or if Pass 1 has been split into 
three coreloads, the routine continues at 
location INITq. 

Starting at INIT4 the routine initiali­
zes these locations: 
1. TBFAD with the test buffer starting 

address. 
2. WRTXT (CCW). 
3. TBFEND with the text buffer ending 

address. 
q. RBFAD with the RID buffer starting 

address. 
5. PHRLD (CCW). 
6. RBFEND with the RLD buffer ending 

address. 
It locates the starting address of the 
linkage table, determines the main storage 
available for the control dictionary, and 
executes a clear of the last 512 bytes of 
main storage. (Job Control clears remain­
ing area prior to fetching Linkage Editor.) 
The area between the starting address of 
the linkage table and the end of the con­
trol dictionary is thus zeroed. 

The routine resets the first four bytes 
of both the TXT buffer and the RLO buffer 
and performs these steps: 

1. Branches to location GETCD if Pass 1 is 
more than one coreload. 

2. Moves the load routine (LODORG, Chart 
JD) into the TXT buffer for use in the 
processor fetch routines. 

3. Tests for a minimum size core image 
block request (MINSYS option given to 
job control). 
a. Branches to GETCD if no request has 

been made. 
b. Sets up location CIBLOC in the 

linkage editor communications 
region for minimum size output 
blocks (qK) before branching to 
GETCD, if the request has been 
made. 

GET CARD PROCESSOR (GETCD) CHART JC 

Objective: Determine and verify card oper­
ation, and call appropriate fetch and pro­
cessor routines. 

Entry: 
1. Initially from the initialize core 

storage routine, Chart JB. 
2. Thereafter from any of the card pro­

cessor routines. 

Method: Because this routine has multiple 
entries, it is tailored to fit different 
situations, which are discussed separately. 

Initial Entry 

The dummy phase card generated flag has 
been turned off by the main storage ini­
tialization routine. Input is not expected 
form SYSRES. A logical record is required 
for continued processing. 

Dummy Phase Flag On 

The first phase card is missing and a 
linkage-editor-supplied substitute phase 
card has been generated. The relocatable 
library is not a factor to be considered at 
this time. Another logical record is not 
required for continued processing. 

Operations with the Relocatable Library 

The dummy phase flag is off. The physical 
location of the relocatable library is 
determined: 
1. When the relocatabie library is on 
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2. 

SYSRLB, the monitor gets the logical 
record. 
When the relocatable library is on 
SYSRES, the monitor branches to obtain 
the 12-2-9 processor, if necessary, 
before getting the logical record. 
Based on the high.probability the 
12-2-9 processor will be used, the 
fetch minimizes tape movement. 

Starting at location GETGO all 
situations share common processing. The 
routine continues by performing these 
steps: 
1. Branches to the action routine if 

action card images are expected. 
2. Branches to the identify control card 

routine if the first column of the card 
image is blank. 

3. Scans for a specific 12-2-9 card type. 
4. Builds a dummy phase card, sets up the 

link register address, and branches to 
the control card fetch routine if no 
phase card has been read. 

5. sets up the link register address, and 
~anches to the 12-2-9 card fetch if a 
match is found in the scan and a phase 
card has been read. 

FETCH SUBROUTINES (CTLFCB OR TNTFCH) 
CHART JD 

Objective: Fetch the card processor 
required by the calling routine. 

Method: Depending on the entry point, this 
routine initializes to fetch either the 
control card processor or the 12-2-9 card 
processor. After this initial step has 
been completed, the remainder of the rou­
tine is common to both types of fetch. 

The routine determines if the processor 
is already in main storage. If it is, the 
routine branches to the address in the link 
register because no fetch is necessary. If 
it is not present, the routine tests a 
program swl tch to determine if Pass 1 is to 
be a single or multiple coreload. Test 
results and actions taken are: 

• All onels condition. Branch to load 
routine (LODORG, moved into the TXT 
buffer during core initialization) to 
fetch Pass 1 in a single coreload. 

• All zero's condition. Get the name and 
origin of the card processor to be 
fetched and issue the fetch supervisor 
call. 

• Mixed one's and zero's. Branch to the 
address in the link register, the 
desired processor is already present. 

Note: The link register is used to 
properly route the program to the next 
sequential instruction. By modifying this 

14 IBM S/360 BOS System Control (16K Tape) 

address 
desired 
lished: 
execute 

to the starting address of the 
processor, this sequence is estab­
call for fetch, issue fetch, a~d 

card processor. 

INPUT SUBROUTINE (GETRCD) CHART JE 

Objectives: 
1. Branch to get a logical record. 
2. Update record counters. 
3. Test for end-of-file. 
4. Test for wrong-size records. 

Method: This routine determines if a logi­
cal record is needed by comparing the work 
count with the record count. If necessary, 
it branChes to Chart JF to get the record. 
If end-of-file or wrong-size record is 
found, the routine issues the appropriate 
error message and aborts. 

If the input is good, the routine 
updates the physical record count, and 
resets the logical record count. 

If no physical record was required or if 
counter updating and error checking are 
complete, the routine is located at SKPRD. 
There it increases the logical record count 
by one and returns to the address in the 
link register. 

GET RECORD SUBROUTINE (CHKRTN) CHART JF 

Objectives: 
1. Determine the tape movement required to 

obtain the desired physical record. 
2. Call the I/O routine necessary to posi-

tion tape or read a physical record. 

Method: This routine restores the main 
input CCW and determines the relative loca­
tion of the record desired on the tape. 
Based on the signed difference between the 
present pOSition and the desired position, 
the routine performs these steps: 

1. Plus difference - backspaces tape. 
2. Minus difference - forward spaces tape. 
3. Zero difference - does not move tape. 

After orienting the tape, the routine 
initializes the CCW to read and branches to 
the I/O routine, Chart JR, to physically 
read the record. When I/O is finished, the 
routine increases the position count by 
one, indicating the record has been read, 
and returns to the address in the link 
register. 

( 
\ 

( 

( 



IDENTIFY CONTROL CARD (CTLRTN) CHART JH 

objective: Inspect the operation field of 
control cards to determine card type and 
appropriate action to be taken. 

Entry: From the GETCD routine. 

Method: This routine branches to the posi­
tion routine to obtain the location of the 
operation field from the card image. Based 
on conditions found, the routine performs 
in this manner: 
1. No operation field found. Branch to 

GETCD. 
2. Entry card found. Branch to CTLCHK. 
3. Program not in control mode. Print 

card in error and branch to GETCD. 
4. Phase card found. Branch to CTLCHK. 
5. Action card found. Branch to GETCD. 
6. No control card found. Determine if a 

control card is expected. 
a. Print an error message and branch to 

GETCD if it is expected. 
b. Branch directly to GET CD if no con­

trol card is expected. 
7. Include card found. continue at 

CTLCHK. 

starting at location CTLCHK the routine 
tests the submodular flag, SUBFLG, to 
determine the condition of the search for 
control card and control card found switch­
es. 
1. submodular flags both on. Branch to 

GETCD. 
2. Submodular flags both off. If PHASE or 

ENTRY, and AUTOLINK is to be done, 
decrement the record count and branch 
to ALNKPR. Otherwise, print the card 
and branch to the INCLUDE routine, 
Chart JK, or CTLFCH, Chart JO, to get 
the control card processor. 

3. Control card found switch off, search 
for control card switch on. TUrn on 
control card found switch and branch to 
GETCD. 

POSITION TO OPERAND SUBROUTINE (POSRTN) 
CHART JJ 

Objective: Position a register address 
pointer to a desired field within a card 
image. 

Method: This routine searches for the 
first nonblank character. If the entire 
card is blank, the routine branches to the 
address in the link register. If a non­
blank character is found, the routine must 
search for a field-delimiting character. 
Valid delimiters are: blank, comma, left 
parenthesis, right parenthesis, minus Sign, 
or plus sign. 

If the list of field delimiters is 
exhausted and none has been found in the 
card image, the routine prints a message 
and branches to location GETCD. If the 
delimiting (stop) character is found, the 
routine: 
1. stores the field origin 
2. calculates the field length 
3. saves the delimiting character 
4. returns to the address in the link 

register. 

Note: When the position routine is 
una~to find the field, it branches to 
the address in the link register. If the 
field is found, the pOSition routine modi­
fies the link register address so that the 
branch is nade to the instruction following 
the unconditional branch. 

INCLUDE CARD PROCESSOR (INCRTN) CHART JK 

Objectives: 
1. Check the operands of the INCLUDE card 

image to determine: . 
a. INCLUDE level 
b. use of submodular structure. 

2. Find a desired module in the relocat­
able library. 

Entry: From the identify control card 
routine, Chart JH. 

Method: This routine branches to the posi­
tion routine to locate the operand field of 
the include card image. A totally blank 
field causes the card image to be ignored. 
Because the include card image can have 
optional operands, this routine determines 
the options used. 

Option 1 

, (namelist) shows the same level of include 
condition. This means the control sections 
specified in the namelist are either in the 
main input stream (SYSOOO) or are within 
the same module (specified by a previous 
include) in the relocatable library. When 
option 1 is identified, the routine: 
1. Branches to the scan routine, Chart JM, 

to validity-check the operand format 
and put the control section names, 
specified in the nameli'st, into a work 
area. 

2. Turns on a switch (same level), and 
sets the submodular level indicator at 
the appropriate value. 

3. Branches to ESDCHK to insure that the 
12-2-9 processor is resident in main 
storage because ESD processing can be 
expected. 
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4. Branches to GETCO for the next card 
image. 

Option 2 

Modulename, (namelist) shows this is not a 
normal include. This means the control 
sections specified in the namelist are in 
the relocatable library. Before testing 
for option 2 or option 3, the routine puts 
the module name (f irst operand) into a work 
area. When option 2 is identified, the 
routine: 
1. Branches to the scan routine to 

validity-check the operand format and 
put the control section names, speci­
fied in the namelist, into a work area. 

2. Branches to the nesting routine, Chart 
JQ, to update the nest list. 

3. Sets the submodular level indicator at 
the appropriate level. 

4. Continues at location SCHOT1. 

Option 3 

Modulename shows a normal include. This 
means the specified module is in the 
relocatable library. When option 3 is 
identified, the routine branches to the 
nesting routine, Chart JQ, to update the 
nest list. It continues processing at 
location SCHOT1. 

Starting at SCHOTt, the routine is gen­
eralized to process either option 2 or 
option 3 because both options use the 
relocatable library. It insures that the 
12-2-9 processor is resident in main stor­
age because ESD processing is expected. It 
tests the library flag (IOSFLG) for one of 
three possible conditions. 

.1. No library. Go to LIBERR for error 
processing. 

2. Library not open. Go to LIBRTN and 
LABCK2, respectively, to open the file. 

3. Library open. Search for the module 
name in the relocatable library. 

If the module name cannot be found in 
the relocatable library and end-of-file has 
been detected, the routine backspaces the 
file, down dates the nest list, and tests 
for AUTOLINK. If end-of-file has not been 
detected, the routine down dates the nest 
list and tests for AUTOLINK without back­
spacing tape. 

If no AUTOLINK option is specified, the 
routine branches to send an error message 
and get another card image. If the AUTO­
LINK option is found, the routine branches 
to the AUTOLINK routine, Chart JP. 
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If the module is found in the relocat­
able library, the routine saves position 
and count information, prints an AUTOLINK 
message if 'required, and branches to GET CD 
for the next card image. 

Note: Whenever a name list is speci­
fied, submodular processing (creation of 
phases from named control sections) will 
occur. 

ACTION CARD PROCESSOR (ACTRTN) CHART IN 

Objectives: 
1. Determine the action to take place, and 

set print control flag switches accord­
ingly. 

2. Sense the first nonaction card. 

Entry: From the Linkage Editor monitor 
routine when action cards are being col­
lected. 

Method: This routine branches twice to the 
position routine. The first branch gets 
the operation field for testing. The sec­
ond branch gets the operand field for test­
ing. 

operation Fields: If the current card 
is not a control card, or if it is a nonac­
tion card, go to ACTGO to establish the 
necessary print routine for mapping. A 
blank operation field causes the routine to 
branch to GETCD. 

Operand Field: No operand, or an oper­
and of MAP with SY5L5T unassigned, or an 
undefined operand cause an error message to 
be sent and the routine to go to GETCO. An 
operand of CLEAR causes a branch to GETCD. 
(CLEAR is a valid operand for disk only.) 
An operand of NOMAP causes the routine to 
turn off the action switch in the print 
control flag before branching to GETCO. An 
operand of MAP with SYSL5T aSSigned causes 
the routine to turn on the action switch in 
the print control flag before branching to 
G~'TCD. 

I/O SUBROUTINE (IORTN) CHART JR 

Objectives: 
1. Determine if a SYSRES reposition test 

is to be made. 
2. Issue the proper supervisor call 

instruction to get the necessary I/O 
operation performed. 

Entry: From any routine requiring I/O to 
be performed. 

( 



Method: This routine tests the flag at 
location IOSFLG to determine if a SYSRES 
reposition test is to be made. If not, it 
issues a supervisor call to execute the 
channel program, waits until 1/0 is fin­
ished, and returns to the address in the 
link register. 

If a SYSRES reposition test is neces­
sary, the routine issues a special call to 
determine if SYSRES has been moved. If it 
has not been moved, the special request 
causes the channel program to be executed. 
When 1/0 is complete, this routine exits to 
the address specified in the link register. 

If the special request showed that 
SYSRES had been moved, the routine exits to 
location RPSRTN within CHKRTN, Chart JF. 

Starting at RPSRTN the get record sub­
routine branches to location LABCK1, Chart 
JG, to locate the first record of the 
relocatable library (the header). It tests 
the position count to find the position of 
the desired record in relation to the 
beginning of the relocatable library. 
After positioning the tape, it reads the 
record and exits to the address specified 
in the link register. 

PASS 1-CORELOAO 2 

ESO PROCESSOR (ESORTN) CHART KA 

Objective: To process ESO items into the 
linkage table and the control dictionary. 

Entry: From GETCO, via the routine that 
fetched the card processor. 

Method: The routine tests for a submodular 
structure. If it is found, it either 
branches to down date the nest list (Chart 
JQ, if this is primary input, the point the 
submodular structure was requested), or it 
branches to GETCO after resetting the sub­
modular flag. 

If the initial test determined no sub­
modular structure, this routine calculates 
and saves number of bytes to be processed. 
It checks the validity of values in the ESO 
type field. Types 0, 1, 2, 4, and 5 are 
valid. other values. are in error, and the 
routine branches to location ERR40 for 
error handling. 

CONTROL ESD ITEM FOR PROCESSING 
DICTIONARY 

LD SD PC CM ER 

LD aa ba ea da ea 

LR ab bb eb db eb 

SD ae be ee de ee 

PC ad bd cd dd ed 

CM ae be ee de ee 

ER af bf cf df ef 

NO MATCH ag bg eg dg eg 

Figure 44. ESO Control Oictionary Decision 
Table 

The ESO item name or label is compared 
with control dictionary name fields. Fig­
ure 44 illUstrates all possible combina­
tions resulting from this comparison. You 
can determine the action taken by the rou­
tine for a given condition by looking first 
at the ESO item being processed. Next, 
look at the control dictionary entry whose 
name field matches the ESO item. The two 
alphabetic characters at the junction are a 
key to the actions taken by the routine. A 
provision is also made for a search that 
resulted in the no-match condition. Again 
the junction of the ESO item and the no­
match condition contains a key that points 
you to the action taken by the routine. 

aa: Assembled origins must agree and 
the~SO LD must be assigned. Compare the 
control dictionary number of the ESO LO 
with the control dictionary number of the 
control dictionary entry (an LO). Equal 
control dictionary numbers indicate exact 
duplicate LOis. Therefore, ignore this ESO 
item. If the control dictionary numbers do 
not match, compare the label fields of the 
control dictionary entries pointed to by 
the ESO LO and the control dictionary LO. 
If the name fields do not match, an error 
condition exists. If a match is found, the 
routine compares the phase number of the 
matching control dictionary entry with the 
current phase number. If these numbers do 
not match, the routine branches to ELBNCO 
to put the ESO LD into the control 
dictionary, and update the linkage table. 
This condition can occur when submodular 
structure is being used. If the phase 
numbers match, set a possible (duplicate 
entry) switch and exit to ESORET. 
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ab: Same as aa. 

!£: Assembled origins must agree. Com­
pare the control dictionary number 
(pointer) of the ESO LO with the control 
dictionary number of. the control dictionary 
item (SO). A no-match condition is an 
error. A match allows this ESO item to be 
ignored by causing the routine to branch to 
ESORET. 

ad: This condition is not possible 
beca-Use a private code has a blank name 
(label> field. 

ae: This is an error-condition branch 
to ERR46 for error handling. 

af: Assembled origins must agree. 
Force the ESO LD to become an LR type. 
Branch to location ELBINT to insert the ESO 
LD as an LR in the control dictionary 
(overlaying the old control dictionary 
entry). Update the linkage table (Chart 
KE), and branch to ESORET. 

~: update the control dictionary num­
ber and control dictionary address for a 
new entry. Insert the ESO LV in the con­
trol dictionary, update the linkage table, 
and ~anch to ESORET (Chart KE). 

~: If the control dictionary item has 
been resolved (assigned to a previously 
processed SO), branch to ERR43 for error 
handling. If the ESID number of the LO/LR 
control dictionary entry matches the ESIO 
number of the item being processed (ESo-SO) 
and the assembled origins also match, the 
routine branches to location ELBINT (Chart 
KE). At that location the control dic­
tionary item (LD/LR) is replaced (overlaid) 
with the ESO-SO item. The routine updates 
the linkage table and exits via ESORET. 
When the ESIO numbers and assembled origins 
match, this control section has been pre­
viously defined as an entry in the assem­
bly. Any condition other than matching 
ESID numbers and matching assembled origins 
causes a branch to ERR43 for error han­
dling. 

~: Same as ba 

bc: Check the phase number of this SO 
item: If it has been processed in this 
phase. ignore it. If it has not been proc­
essed, determine if it is in the root 
phase. If it is not in the root phase, 
move the ESO item (SO) into the control 
dictionary, replacing (overlaying) the 
control dictionary entry (an SO). Update 
the linkage table and exit via ESORET 
(Chart KE). If the ESO item is in the root 
phase, set the control dictionary number 
equal to -1 (a switch in the linkage table 
that means: bypass all future references 
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to this SO). Update the linkage table, and 
exit via ESORET. 

bd: This condition is not possible 
because the PC has a blank name (label) 
field. 

be: This is an error condition. Branch 
to ERR46 for error handling. 

bf: Branch to ELBINT to overlay 
(replace) the ER type control dictionary 
entry with the ESO-SO item. Update the 
linkage table and exit via ESORET (Chart 
KE). 

Bg: Branch to ELBNCO to update the 
control dictionary number and the control 
dictionary address. Move the ESO-SO item 
into the control dictionary, update the 
linkage table, and exit Via ESORET (Chart 
KE) • 

ca: Not possible because LD entry in 
the-Control dictionary would have a blank 
name field. 

cb: Not possible because LR entry in 
the-Control dictionary would have a blank 
name field. 

cc: Not possible because SO entry in 
the-Control dictionary would have a blank 
name field. 

cd: 
control 
PC into 
linkage 
KE) • 

~: 

Branch to ELBNCD to update the 
dictionary address. Move the ESo­
the control dictionary, update the 
table, and exit via ESORET (Chart 

Ignored. 

cf: Not possible because ER entry in 
the-Control dictionary would have a blank 
name field. 

£9: Same as cd. 

da: This is an error. Branch to ERR46 
for-error handling. 

~: Same as da. 

de: Same as da. 

~: Bypass the control dictionary entry 
(PC) and continue to scan. If the scan 
ends without another match, process as 
described in dg. 

~: Determine common with the longest 
length. Keep the longest-length value in 
the control dictionary. Update the linkage 
table and return via ESDRET (Chart KE). 

df: Branch to ELBINT to replace 
(overlay) the ER type control dictionary 



entry with the ESD-Common. Update the 
linkage table, and exit via ESORET (Chart 
KE) • 

gg: Branch to ELBNCO to update the 
control dictionary number and the control 
dictionary address. Move the ESO-Common 
item into the control dictionary, update 
the linkage table, and exit via ESORET 
(Chart l(E). 

~: Force the LD control dictionary 
entry to type LR. Branch to EUPDLT to 
update the linkage table, and return via 
ESORET (Chart l(E). 

eb: Same as ea. 

ec: Branch to EUPOLT to update the 
linkage table, and return via ESORET (Chart 
l(E) • 

ed: Not possible because the ER item 
cannot have a blank name field. 

ee: Branch to EUPDLT to update the 
linkage table, and return via ESDRET (Chart 
l(E) • 

~: Branch to ELBINT to replace 
(overlay) the ER type control dictionary 
entry with the ESD-ER item. Update the 
linkage table, and return via ESORET (chart 
KE) • 

~: Branch to ELBNCO to update the 
control dictionary number and control 
dictionary address. Move ESD-ER item into 
the control dictionary, update the linkage 
table, and exit Via ESORET (Chart KE). 

The entire control dictionary is scanned 
for unresolved LO/LR entries. If any are 
found, they are tested to determine their 
status. 
1. If the entry cannot be resolved, con­

tinue the scan. 
2. If the entry is to be bypassed 

(negative control dictionary number), 
store the scan. 

3. If the entry is resolved, flag it as 
assigned and continue the scan. 

The scan ends when the dictionary is 
exhausted. 

TXT PROCESSOR (TXTRTN) CHART KJ 

Objective: Process a TXT card image. 

Entry: From GETCO, via the routine that 
fetched the card processor. 

Method: This routine branches to the sub­
routine at LTESID (Chart JS).to get control 
dictionary number, control dictionary 

address, and relocation factor. If the 
ESIO has not been processed, the routine 
branches to ERR70 for error handling. If 
this ESID number is to be ignored, the 
routine branches to RDNEXT to get the next 
record. If this ESID has been processed, 
the routine tests for a zero. length text 
card.· A nonzero length causes the routine 
to add the assembled origin and the reloca­
tion factor. 

If the text address does not fit within 
the phase boundaries, the routine branches 
to ERR50 for error handling. If the bound­
aries are not exceeded or if a zero length 
text card was found earlier, the routine 
continues at location BLKTXT. 

Starting at location BLXTXT, the routine 
loads the text buffer address into a reg­
ister. It compares the length of the 
incoming text records with the length of 
the text records in the output area. If 
the length is the same, the routine branch­
es to location MVTXT. 

If the length is not identical, the 
routine determines if the output area is 
empty. If it is not empty, it branches to 
location OPTXT to output the text in the 
buffer area, thereby emptying the buffer 
area. It restores control information and 
reenters this routine at location BLKTXT to 
repeat the processing sequence. If the 
output area is empty, the routine moves the 
length of the incoming record into the 
control information and branches to 
MVTXT+4. 

Starting at location MVTXT, the routine 
finds the address of the next available 
position in the output area. At location 
MVTXT+4, it determines if the output area 
has space available. If no space is avail­
able, it performs the steps described pre­
viously as starting at location OPTXT. If 
space is available, the routine moves the 
incoming text record into the output, 
updates the record number, and branches to 
read the next record. 

RLD PROCESSOR (RLDRTN) CHART KK 

Objective: Process RLD cards. 

Entry: From GETCO, via the routine that 
fetched the card processor. 

Method: On entry to this routine, program 
switch RLSWl is set to the NOP state to 
allow Rand P pointer processing. Program 
switch RLWRIT is set to the branch state to 
show RLO's not wanted. When the routine 
finishes processing each RLO card, it 
branches to RLWRIT to write out RLD records 
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on SYS002. If end-ot-card has not been 
reached, the routine sets up a pair of 
registers. One register points to the 
address of the item to be processed, the 
other contains the count of bytes proc­
essed. When the routine falls through 
switch RLSW1, it resets it to torce proc­
essing of the constant. RLSW1 is set to 
branch when the Rand P pointers are the 
same as those previously processed. 

P-pointer processing performs the~e 
steps: 
1. Branch to LTESID to get the control 

dictionary number from the linkage 
table. 

2. Branch to ERR70 for error handling 
if the ESID is not processed. 

3. Branch to RLSTP to bypass this item, if 
the ESID number is negative. 

4. Branch to ERR55 if the P-pointer does 
not point to SD/PC item. 

5. Reset program switch RLWRIT to NOP 
indicating RLD's wanted at this time. 

6. Save the control dictionary number in a 
register. 

R-pointer processing performs these 
steps: 
1. Repeat steps 1 and 2 of P-processing. 
2. Force a positive control dictiona.ry 

number from the negative value sup­
plied, indicating the reference is to a 
nonprocess ESD. 

3. Save the control dictionary number in 
the R-pointer field if the ESID has 
been processed and it is not to be 
bypassed. 

4. Test the ESD type, and if it is not an 
ER, scan the RLD card image for the 
constant. If ER type is found, set a 
flag in the R-pointer field signifying 
to Pass 2 use the relocation factor 
plus the assembled origin as the relo­
cation attribute. 

Constants are processed by this routine 
starting at location RLCONS in this way: 
1. Return to scan RLO card image, if there 

are more items belonging to these Rand 
Ppointers. 

2. Return to scan RID card image, if no 
more items are found, after resetting 
program switch RLSW1 to NOP (forcing 
pointer processing). 

When the card image scan is finished, 
the routine branches to RLWR1T. If no 
RLD's are wanted at this time this progrdRi 
switch is Set to branch to RDNEXT. When 
the switch is in the NOP state, the routine 
updates the total byte count of RLD's and 
continues at location BLKRLD. The instrUC­
tions starting at BLKRLD perform the same 
fUnctions for RLD records as the instruc­
tions at BLKTXT perform for TXT records 
(see TXT Processor). 
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END CARD PROCESSOR (ENDRTN) CHART KM 

Objective: Process an END card to locate 
and save a transfer address for a phase. 

Entry: From GETCD, via the routine that 
fetched the card processor. 

Method: To initialize for END card proc­
essing, the routine first determines if a 
submodular control card has been found. If 
it has been found, the routine performs 
these steps: 
1. Set up return position and new posi­

tion. 
2. Reset flags SUBLVL and SUBFLG. 
3. Go to END card processing. 

If the sUbmodular card has not been 
found: 
1. Go to END card processing when primary 

input is found. 
2. Go to END card processing if the input 

is not primary (first INCLUDE card with 
a namelist field), and after the next 
list has been down-dated. 

Actual END card processing begins at 
location ENDPRC. The routine determines if 
another transfer address has been accepted. 
If it has, branch to ENOXFR to bypass this 
END card. If a transfer address has not 
been accepted, the END card is examined for 
transfer info~~tion after canceling the 
previously established transfer address. 
If the card contains a label, that address 
becomes the transfer address. Any END card 
with no 1:;810 number and a blank name field 
indicates no transfer address available for 
this card. An END card with an ESID number 
(relative to the control section in which 
the end occurs) causes the routine to pick 
up the related control dictionary number. 
The routine substitutes the control dic­
tionary number for the ESID number. 
(Provision is made for handling not­
proces~ed and bypassed ESID numbers.) 

If a label was present in the END card 
or if the control dictionary number 
substitution was successful, the routine: 
1. Turns on the transfer switch for phase 

end. 
2. Puts the transfer information into an 

area (X-area) for later use. 
It next scans the control dictionary for an 
unassigned LD/LR. When found, the routine 
determines if the control dictionary number 
is negative. A positive number at this 
point is an error. When the scan is com­
plete, the routine sets up and executes a 
loop to destroy the linkage table (built 
separately for each module). 



The routine tests switch DERDSW to 
determine if control section length is 
required. If not, the routine tests the 
end-entry flag. If it is off, the routine 
exits to GETCD. If it is on, it turns it 
off and exits to the AUTOLINK processor, 
Chart JP. 

If control section length is required, 
the routine tests card column 29. If 
column 29 is non-zero, the length is inval­
id. If zero, the next possible phase orig­
in becomes the sum of the current possible 
phase origin and the control section 
length. Switch DERDSW is set to indicate 
that the control section length has been 
processed. The routine exits to either 
GETCD or to the AUTOLINK processor. 

REP PROCESSOR (RBPRTN) CHART KN 

Objective: Process a REP patch card so 
that its card image resembles a TXT card. 
It can then be processed as another TXT 
card. 

Entry: From GETCD, via the routine that 
fetched the card processor. 

Method: After printing the card image, the 
routine obtains the hexadecimal origin 
specif ied by the card. It branches to the 
HEXRTN subroutine to convert the origin to 
binary, and stores this information in 
column 5 of the REP card image. Simildrly, 
the ESID number in column 14 is converted 
and returned to column 15. 

The text portion of the REP card is 
converted from digits, four at a time. 
Each set of four digits must be followed by 
a comma or blank. A comma indicates more 
text follows, and the routine loops through 
the conversion sequence. If a blank is 
found, the routine stores the byte count in 
column 11 (two bytes for each set of hexa­
decimal digits). A blank indicates no more 
text is available on the REP card image. 
NOW, the REP card image is compatible with 
a TXT card image, and this routine branches 
to the TXT processor, Chart KJ. 

PASS l-CORELOAD 3 

PHASE PROCESSOR (PHSPRO/PHSFIN) CHART LC 

Objective: Process a phase card image. 

Entry: From the phase scanning routine, 
Charts LA and LB. 

Method: This routine checks phase names 
and takes the following actions: 
1. $ type phase name. Sets a switch for 

Pass 2. 
2. $$A type phase name. (Lowest form in 

collating sequence.) 
a. This phase name low. Branch to 

ERR21 for error handling. 
b. This phase name high or equal. Con­

tinue processing. 

The origin field of the phase card image 
is processed next. The processing of ori­
gin depends on how origin is defined. The 
definitions and associated processing are: 
1. ROOT: (First phase only). Move X'Ol' 

into ROOTNO, zero the control diction­
ary number, and set the root origin to 
equal the end-of-supervisor address. 

2. LABEL: (Cannot be in first phase 
because there would be nothing to 
reference). Search the control 
dictionary for a matching label and 
take these steps: 
a. so: Add relocation factor to assem­

bled origin and go to ISOISP. 
b. Assigned LO/LR: Get the SO item 

pointed to by the ESID and add its 
relocation factor to the assembled 
origin. Go to ISDISP. 

c. Phase entry: Test for d qualifier 
(a I~inter used to reference a 
phase). If not found, go to 
ISDISP. If found, get the phase 
number, and if it matches the 
qualifier, branch to ISDISP. 

3. S: origin is end of supervisor. Go to 
ISDISP. 

4. ASTERISK: Origin is end of previous 
phdse or, if first phase, end of super­
visor. Go to ISDISP. 

5. BLANK: Go to ISDISP. 

At location ISDISP dny plus or minus 
displacement is added to the bas e just 
determined. If a minus SUm is found, the 
routine branches to ERR24 for error han­
dling. Otherwise, the newly created phase 
origin is put on a doubleword boundary, a 
control dictionary image is built in loca­
tion SYMBOL, and the routine tests for a 
first-phase condition. First phase causes 
a branch to NEWPHS. Phases other than the 
first cause a branch to TRFRAD, Chart LG, 
to determine the transfer address. 

At location NEWPHS the new phase header 
is written on tape for use by the following 
passes, flags are reset, and the routine 
exits to GETCD. 
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ENTRY PROCESSOR (ENTRTN) CHART LH 

Objective: supply a transfer address if at 
this point a new transfer address is 
desired. 

Entry: From GETCD, via the routine that 
fetched the card processor. 

Method: This routine locates the operand 
field of the ENTHY card image via POSRTN. 
Control goes to TRFADR to determine the 
final transfer address. When control is 
returned to this routine, it searches for a 
common in the control dictionary. When 
found, it adds the length of the common to 
the assembled origin and to the previous 
address. After all commons have been pro­
cessed, it updates the end of supervisor 
address and the linkage editor communi­
cations region. 

It next searches the control dictionary 
and performs these steps, depending on the 
control dictionary entry found: 
1. Phase entry. Add length of COmmon to 

both high and low storage addresses and 
continue the scan. 

2. SO/PC entry. Continue the scan. 
3. Other entries. Add length of common to 

the relocation factor and continue the 
scan. 

When the end of the control dictionary 
is reached, the routine sets the overriding 
transfer address to zero and tests the 
operand field. 
1. Blank operand. Transfer address 

remains a zero. The routine poSitions 
the files for Pass 2 and fetches that 
pass. 

2. Nonblank operand. Search the control 
dictionary for a matching label. If 
none is found, process as in step 1-
If the label is invalid, continue the 
scan. If the label is valid, add the 
relocation factor to the assembled 
origin, make the sum the transfer 
address, and exit as described in step 
1. 

PASS 2 

LINKAGE EDITOR ($LNKEDTF) CHARTS MA TO MG 

Objectives: 
1. To relocate addresses and assemble core 

image blocks from TXT input records. 
2. To compress the control dictionary 

entries to 8 bytes. 
3. To print the Linkage Editor MAP if it 

has been requested. 
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Entries: Fetched by Linkage Editor Pass 1. 
The entry point label is STARTl on chart 
MA. 

Method: If there are no entries in the 
control dictionary Pass 2 and Pass 3 are 
bypassed and Linkage Editor Pass 4 
($LNKEDTL) rs fetched. Pass 2 prints the 
Linkage Editor MAP, if requested, and 
assembles the core image blocks. 

MAP 

The MAP is printed on SYSLST. SYSLST may 
be either a printer or a tape. First a 
heading line is printed. Then a scan is 
made from the beginning of the control 
dictionary, and information is listed from 
all common type entries. Then control­
section and entry-point information for 
each phase is printed. To finis h the MAP, 
the control dictionary is scanned again and 
all unreferenced symbols, EXTRN's, are 
listed. EXTRN's may be followed by any of 
these messages: 
1- ROOT PHASE OVERLAID BY SUCCEEDING PHASE 
2. POSSIBLE INVALID ENTRY POINT 

DUPLICATION IN INPUT 
3. INVALID TRANSFER LABEL ON ENTRY OR END 

STATEMENT IGNORED 
4. CONTROL SECTIONS OF' ZERO LENGTH IN 

INPUT 
When the MAP is complete, the routine 
branches to DEC SON to compress the control 
dictionary entries. 

Compress Control Dictionary 

Each control dictionary entry is reduced 
from 16 bytes to 8 bytes. This is done by 
dropping the name field, or first 8 bytes, 
from the entry. The routine looks at the 
name field at this time to see if storage 
protection or Supervisor is specified. If 
the Linkage Editor output is to be cata­
loged, the end of supervisor address and 
the storage-protected problem-program 
address are changed in the supervisor com­
munications region. This is the last time 
the name field is needed by Linkage Editor. 

Assemble Core Image Blocks 

TXT card images are contained in blocked 
records on SYS001. 

The output block number that each logi­
cal TXT record will go into is computed. 
As long as the block number of the TXT 



record equals the number of the block being 
built in storage, the TXT record is moved 
into the block. 

When the TXT record block number is 
higher than the number of the block in 
storage, the block in storage is writ·ten on 
the output tape. This condition is 
referred to as a forward origin. The out­
put ta[~ is SYSOOO until the first backward 
origin, and alternates with SYS002 each 
time a backward origin is detected. 

When the TXT record block number is less 
than the number of the block in storage, 
the block in storage is written on the 
output tape. This condition is referred to 
as a backward origin. The action to be 
taken is determined by what output tape has 
the most blocks written on it. 

When the first backward origin occurs, 
the alternate output tape, SYS002, has no 
blocks written on it. Refer to Figure 45. 
The current output tape must be backspaced 
until it is positioned before the first 
block written on it. Then the output tapes 
are switched. Blocks are read into storage 
and copied on the alternate tape until the 
block in storage equals the block number of 
the input TXT record. Input TXT records 
and blocks already written on the output 
tape are merged and written on the alter­
nate output tape. 

When another backward origin occurs, two 
conditions can exist. Refer to Figure 45. 
The previous output tape may have more 
blocks on it than the current output tape. 
Blocks must be copied from the alternate 
tape to the current tape until they have 
the same block count. The action that is 
then taken is the same as when the current 
output tape has the most blocks. Refer to 
Figure 45. 

Both tapes must be backspaced to a point 
where the blocks on both tapes are dupli­
cates. This point is referred to as the 
minimum, MIN. The output tapes are 
switched and blocks are copied on the 
alternate tape from the previous output 
tape until the block in storage equals the 
block number of the input TXT record. The 
action taken is the same from this point as 
for the first backward origin. 

An XFR record in the input from SYSOOl 
indicates the end of a phase. If the 
transfer address of the phase is not in the 
XFR record, the relocated phase origin 
address is used as the transfer address for 
the phase. If there are more blocks on the 
alternate tape than on the current tape at 
this time, they must be copied on the cur­
rent t.ape. 

All phases are assembled into core image 
blocks in the same manner. The final out­
put is on SYSOOO if the total number of' 
backward origins is even. It is on SYS002 
if the total is odd. When a tape mark is 
encountered on SYS001, all phases are pro­
cessed and the tapes are positioned for 
Pass 3. 

First Backward Origin When Alternate Output Tape Has No 
Black 

MIN 
Alternate 

t== === :=J 
1 Core Image Blocks 
I 

t=D I ~I -s=u 5 I 
Current 

TXT concerns block 2 
Backspace current tape to MIN 

Backward Origin When Alternate Output Tape Has More 
Blocks Than Current Tape 

MIN Alternate 
I 

~ I 3J2:1 ~0 5 I 
I Core Image Blocks 1 

~ I ~ -:==J 
Current 

TXT cancerns block 3 
Copy blacks 5, 6, and 7 and backspace both tapes to MIN 

Backward Origin When Current Output Tape Has More Than 
Or the Same Number of Blocks as the Alternate Output Tape 

MIN Alternate 
I 

~ I CC: -=:=J 
I Care Image Blocks I 

~ I 3J:Q 
Current 

5 I 6=8 

TXT concerns block 3 
Backspace both tapes to MI N 

Figure 45. Backward Origin in Linkage 
Editor Pass 2 

Block count Labels 

X - number of the output block to which 
this input TXT record belongs. 
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Y - number of the block in the output area 
of storage. 

RIPT - number of blocks written on alter­
nate output tape. 

ROPT - number of blocks written on current 
output tape. 

MIN - least number of blocks that would not 
have to be copied to alternate tape when a 
backward origin occurs. 

OPTCT - total number of output blocks for 
all phases. 

PASS 3-CORELOAD 1 

INITIALIZATION (INITIAL) CHART NA 

Objectives: 
1. Save logical unit assignment for text. 
2. Open the work and RLD tape files. 
3. Print header. 

Entry: Fetched by Linkage Editor Pass 2. 

Method: After saving the logical unit 
assignment for TXT card information, this 
routine poSitions the RLD and work tapes to 
the beginning of the first file. If the 
user has not requested MAP, this routine 
branches to COMPUTE, Chart NB, to calculate 
the size and estimated usage of the RLD 
buffer. 

If the user requested MAP, this routine 
determines the number of phases processed 
and lines needed for the header, and com­
pares it to the number of print lines 
remaining for this particular page. If 
enough print lines remain, a blank line is 
printed, and SYSLST is checked for end-of­
file (EOF). If EOF is reached on SYSLST, 
Pass 4 is fetched to process the error. If 
EOF is not reached, this routine branches 
to COMPUTE, Chart NB. 

If there are not enough print lines 
available to print the header, the date is 
moved to the communications region. If 
SYSLSTis not a tape, the CCW is set to 
perform a skip to channel 1, the paper is 
positioned on the printer, and the header 
is printed. SYSLST is then checked for 
EOF. If it is not EOF, the line count is 
updated by subtracting two from the maximum 
line count and storing the result in the 
remaining lines count. A blank line is 
.printed and a branch is made to COMPUTE, 
Chart NB. 

If SYSLST is assigned to a tape unit and 
MAP is requested, the ASA code is set to 
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skip to channell before printing. and the 
CCW is set for writing on tape. The header 
is then written on tape and, if EOF is ~ot 
reached on SYSLST, the line count is 
updated. a blank line is written on tape, 
and a branch is made to COMPUTE. Chart NB. 
If EOJ is reached on SYSLST, Pass 4 is 
fetched to process the error. 

COMPUTE BUFFER SIZE (COMPUTE) CHART NB 

Objectives: 
1. Compute size of RLD input buffer. 
2. Determine amount of usage for RLD buf­

fer. 

Entry: From the Initialization routine for 
Pass 3, CoreLoad 1 (INITIAL), Chart NA. 

Method: This routine uses the greater of 
either the true end address of this RLD 
processor phase or the end address of Pass 
3-Coreload 2, as the starting address of 
the RLD input buffer for this pass. 

To compute the end address of the RLD 
buffer and to determine the amount of usage 
for this buffer, several computations are 
performed. 

TXT Buffer Computation 

This routine subtracts the size of the area 
containing the RLD input records from the 
address of the last compressed control 
dictionary entry, and compares the result 
to the address of the last compressed con­
trol dictionary entry minus the text block 
size. If the first calculation is greater 
than the second calculation, the resulting 
address of the second calculation is used 
as the address of the TXT buffer. If the 
first calculation is less than or equal to 
the second calculation, the resulting 
address of the first calCUlation is used as 
the address of the TXT buffer. 

Estimated RLD Buffer Usaqe computation 

This routine multiplies the number of bytes 
of RLD information processed by Pass 1 by 
1.5 to determine the maximum increase for 
the RLD items. The result is the estimated 
RLD usage for this buffer. This routine 
then gets the number of phases processed by 
Pass 1, multiplies by 32 (the size of the 
phase header in the RLD buffer), and adds 
the result to the estimatedRLD usage just 
calculated. The result is the estimated 
usage for the entire RLD buffer. 



Estimated End of RLD Buffer Computation 

'I'his routine subtracts the address of the 
RLD buffer from the address of the text 
buffer to get the size of the RLD output. 
This information is stored in the CCW for 
the work tape. The number of bytes of RLD 
information processed by Pass 1 is then 
added to the address of the Rill input buf­
fer to get the estimated end address for 
the RLD buffer~ 

If the RLD buffer is not large enough to 
hold all the RLD's for every phase pro­
cessed in Pass 1, the Write-out switch is 
set too indicate only the RLD' s for one 
phase are to be read in and processed at 
one time. If the buffer is large enough, 
all the RLD's are read in and processed. 

The RLD and work tape CCW's are then 
initialized for read and write, respective­
ly, and a branch is made to RLDRD to read 
the RLD records from tape. 

READ RLD TAPE (RLDRD) CHART NC 

Objectives: Read the records from the RLD 
tape. 

Entry: From the Compute Buffer Size rou­
tine (COMPUTE), Chart NB. 

Method: This routine reads a record frolll 
the RLD tape. If there are no more RLD's 
to be read, this routine branches to the 
end-of-RLD's routine (ENDPH), Chart NN. If 
the record read was a phase record, this 
routine branches to PHRCD to process the 
record. If it was not a phase record and 
this is the first time through this rou­
tine, Pass 4 is fetched to process the 
error, indicating the first entry on the 
RLD tape was not a phase record. If a 
phase record was not read and this was not 
the first time through this routine, a 
branch to RLDFMl' to format the RLD's is 
made. 

PROCESS PHASE RECORD (PHRCD) CHART NO 

Objectives: 
1. print phase name and transfer address. 
2. Write RLD's for phase on SYS001. 
3. Find address of phase entry in control 

dictionary. 
4. Compute high address of phase in stor­

age. 
S. Build header. 

Entry: From the Read RLD Tape routine 
(RLDRD), Chart NC. 

Method: If this is the first time through 
this routine, a branch is made to PHMOVE to 
format the phase entry. If this is not the 
first time through this routine, the code 
indicating the end of the previous phase is 
moved to the RLD buffer. Using the PRTHDR 
SUbroutine, the phase name and transfer 
address are then printed. 

If the RLD's are to be written on tape 
on a per-phase basis, they are written out 
on the work tape (SYS001), and the address 
of the RLD buffer register is reinitial­
ized. If EOF is reached while writing on 
SYS001, Pass 4 is fetched to process the 
error. If EOF is not reached, the first 
time switch is turned off, and the phase 
nallle is moved to the RLD buffer. The size 
of the common area is added to the phase 
origin and the new phase origin is moved to 
the RLD buffer. The address of the phase 
entry in the control dictionary is obtained 
with the FNDIOX subroutine. 

Next, the high address of the phase 
being processed is tested to determine if 
it is the longest phase processed up to 
this time. If it is, its dddress is saved 
for comparison to later phases. The phase­
end address is then moved to the RLD 
buffer, together with the information for 
the phase entry from the control diction­
ary. USing the BUILDHDR and UPDATE subrou­
tines, the header containing the phase name 
and transfer address is built, the RLD 
buffer register is increased by 4, and a 
branch to RLORD is made to read the next 
record on the RLD tape. 

RLO FORMATTING (RLDFMT) CHART NG 

Objectives: 
1. Compute end of RLD record. 
2. Test for valid ESD type. 
3. Get relocation factor and assembled 

origin for Rill. 

Entry: From the Read RLD Tape routine 
(RLDRD), etta rt NC. 

Method: After obtaining the number of RLD 
records to be forn~tted and the number of 
bytes in each record, this routine. sets the 
pointer to the first byte of the record. 
It picks ut> the number of bytes of informa­
tion in the record and adds to it the 
address of the first R-pointer (points to 
the relocation factor of the contents of 
the load constant) in order to determine 
the end-of-record. 

It saves the R-pointer dnd P-pointer 
(points to the relocation factor of the 
control sections in which the load constant 
occurs) and determines if this Rill is to be 
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ignored. If this RLD is to be ignored, the 
pointer is moved to the next flag field 
that indicates the type of constant. If 
this entry has the same R- and P-pointer, 
the pOinter is moved to the next flag and a 
check is made for end-of-record. If this 
entry does not have the same R- and P­
pointer as the last entry, this routine 
gets the address of the R-pointer for this 
entry and branches to ENDTST to determine 
if this is the end of information for this 
record. 

If this RLD is not to be ignored, the 
routine saves the address of the assemhled 
origin byte and determines the address of 
the entry in the control dictionary, using 
the FNDIDX subroutine. It then determines 
if this entry is a Label Reference (LR) 
type of ESO. If it is, the routine checks 
to see if it could be a phase entry. If it 
could be a phase entry, an error is noted 
and processing continues. If the LR-is not 
a phase entry, this routine saves the 
assembled origin address and, using subrou­
tines ESDTST and GETRF, tests for valid ESD 
types and gets the relocation factor from 
the ESO and puts in a bucket. The routine 
then branches to MOVRFAO to move the relo­
cation factor and assembled origin to the 
RLD buffer. 

If the entry was not an LR, a test for 
valid ESD types is performed using subrou­
tine ESDTST. The relocation factor is 
obtained using subroutine GETRF. After 
getting the assembled origin, a branch is 
made to MOVRFAO to move the relocation 
factor and assembled origin to the RLO 
buffer. 

MOVE R/F AND A/O TO BUFFER (MOVRFAO) 
CHART NK 

Objectives: Move relocation factor and 
assembled origin to RLD buffer. 

Entry: From the RLD Formatting routine 
(RLDFMT), Chart NG. 

Method: This routine first moves the relo­
cation factor and the assembled origin of 
the constant to the RLO buffer area. The 
RLD buffer pointer is increased by eight, 
and the P-pointer is analyzed. This rou­
tine then computes the address of the entry 
in the control dictionary using subroutine 
FNDIDX. It determines whether this is 
either a Section Definition (SD) or Private 
Code (PC) entry. If it is neither, an 
error indicating an invalid control entry 
from P-pointer is noted, and Pass 4 1S 
fetched to process the error. If the entry 
is either an so or PC, this routine, using 
subroutine GETRF, gets the relocation fac-
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tor from the ESO and stores it in a bucket, 
and then updates the pointer to the next 
flag field on the record. A branch is then 
made to RAO to process this flag, indicat­
ing the type of constant to be analyzed. 

PROCESS FLAG (RAO) CHART NL 

Objectives: 
1. Get assembled on.g~n of constant. 
2. Compute relocated origin of constant. 
3. Move flag and relocated origin of con­

stant to RLD buffer. 

Entry: From the Move R/F and A/O routine 
(MQVRFAO), Chart NK. 

Method: Having saved the flag indicating 
the type of constant, this routine gets the 
assembled origin of the constant, adds to 
it its relocation factor, and stores the 
result as its relocated origin. It then 
determines if the relocated origin of this 
constant is greater than the relocated 
origin of the last constant processed. If 
it is not greater, a bit is set in the 
phase entry to indicate the RLD's in this 
phase are nonsequential. 

If the relocated origin of this con~tant 
is greater than the last, it "is saved for 
comparison to the next constant to be pro­
cessed. The flag and relocated origin are 
then moved to the RLD buff er, and the RLO 
buffer pointer is increased by 4. 

This routine then examines the next 
field in the record. If this field has the 
same R- and P-pointer as the last entry, a 
branch to the beginning of this routine is 
made to process the flag. If this field 
does not have the same R- and P-pointer as 
the last, a branch to ENDTST is performed 
to check for end-of-record. 

TEST FOR END-OF-RECORD (ENDTST) CHART NM 

Objectives: 
1. Test for end of information for this 

record. 
2. Test for last input record in storage. 
3. Get starting address of new record. 

Entry: From the RLD Formatting routine 
(RLDFMT), Chart NG, and the Process Flag 
routine (RAO), Chart NL. 

Method: This routine determines if this is 
the end of information for this in~ut 
record. If it is not the end of informa­
tion, a branch to RPOINT to process the 
R-~ointer is made. If it is the end of 



information fo.r this record. this routine 
determines if it is the last RLD input 
record in main storage at this time. If it 
is the last record. a branch is made to 
RLDRD to read the RLD'S for another phase. 
if required. If it is not the last record 
in storage, this routine gets the beginning 
address of the record just processed and 
adds to it the number of bytes in the 
record to get the starting address of the 
next record in storage. It then branches 
to NERRCO to compute the end address for 
this new record. 

END OF RLD'S (ENOPH) CHART NN 

Objectives: 
1. save end address of longest phase in 

storage. 
2. write RLD's of last phase on tape. 
3. Rewind work and RLO tapes. 
4. set copy switch for Pass 4. 

Entry: From the Read RLD Tape routine 
(RLDRD), Chart NC. 

Method:. This routine first saves the end 
address of the longest phase in storage and 
then moves the end-of-phase code to the RLO 
buffer area. Using subroutine PRTHOR, it 
prints the phase name and transfer address. 
It determines if RLO records are to be 
written on tape. If so, this routine 
writes the RLD's for the last phase on 
SYS001 and checks for EOF. It then writes 
a tapemark on the work tape (SYSOOl) and 
rewinds the tape. If the TXT and RLD's are 
on the same tape, this routine fetches the 
second coreload for Pass 3. If the TXT and 
RLD's are not on the same tape, the copy 
switch for Pass 4 is turned on, the RLD 
tape (SYS002) is rewound, and the second 
coreload for Pass 3 is fetched~ 

If RLD'S are not to be written on tape, 
this routine branches to TMWORK to write a 
tapemark on SYS001. and continues process­
ing as just described. 

SUBROUTINES FOR PASS 3, CORELOAD 1 

MOVWRK: Loads the address of the CCB for 
the work tape, and requests an I/O 
operation to write on SYS001. 

MOVRLD: Loads the address of the CCB for 
the RLD tape, and requests an I/O oper­
ation to read from SYS002. 

FNOIDX: Subtracts the root number from the 
- phase number, and multiplies the con-

trol dictionary number by 8 to get the 
displacement. It then loads the 2's 
complement of the displacement into a 
register and adds the negative dis­
placement to the end address of the 
control di~tionary to get the address 
of the control dictionary entry 
desired. 

GETRF (Chart NJ): Moves the reloca·tion 
factor of the constant to a bucket. It 
then determines if the sign of the 
relocation factor is plus. If it is 
plus, the subroutine branches back to 
the main routine via LINKRG. If the 
sign of the relocation factor is nega­
tive, the 2's complement of the reloca­
tion factor is stored in the bUcket, 
and the subroutine branChes back to the 
main routine via LINKRG. 

UPDATE: Increases the RLD buffer pointer 
by four, and determines if the buffer 
is full. If it is full, an error indi­
cating that the buffer was full when 
not expected is noted, and Pass 4 is 
fetched to process the error. If the 
buffer was not full, this routine 
branches back to the main routine via 
LINRRG. 

ESDTST (Chart NH): Determines if this 
entry is an SO or PC entry. If it is 
an SO or PC entry, the subroutine 
branches to the main routine via 
LINRRG. If it is not an SO or PC 
entry, the subroutine determines if the 
ESO number is valid. If the ESO number 
is invalid, the total number of unre­
solved address constants is increased 
by 1, and a branch to main routine is 
made via LINKRG. 

If the ESD number is valid, the 
subroutine determines if it is a Common 
(CM) entry. If it is not, the error 
count is increased by 1, the total 
number of unresolved address constants 
is stored. and a branch to the main 
routine is made via LINKRG. If it is a 
CM entry. the length of the assembled 
origin field is zeroed. and a branch to 
the main routine is made via LINKRG. 

BUILDHDR (Chart NF): Moves phase name to 
print area, and transfer address to 
output area. It Saves registers 2-7 
and gets the address of the print and 
output work areas~ The subroutine then 
gets an 8-byte character from the out­
put area and the address of the print 
character from the hexadecimal conver­
sion table (TABLE). It converts half 
of a character at a time and moves it 
to the print area. After all the char­
acters have been converted and moved to 
the print area, the subroutine restores 
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register 2-7 and returns to the main 
routine via LINKRG. 

PRTHOR (Cha rt NE): Determines if MAP has 
been requested. If MAP has not been 
requested, the subroutine branches to 
the main routine via LINKRG. If MAP 
was requested, it assumes SYSLST is a 
printer and sets the command code for 
printer and ASA code accordingly. At 
this time, the assignment for SYSLST is 
checked. If SYSLST is a tape, the CCW 
is set for tape write. The line count 
is decreased by one. If the line count 
is zero, it is reset, and a command to 
write and skip to channel 1 is issued. 
If SYSLST is a tape, the ASA code is 
set to skip to channell, and the CCW 
is set for tape write. If the line 
count is not zero, the line count is 
stored, the phase name and transfer 
address are printed, and SYSLST is 
checked for EOF. If EOF occurs, Pass 4 
is fetched to process the error. If 
EOF does not occur, the subroutine 
branches to the main routine via 
LINKRG. 

Error Message Routines: If an error occurs 
during Pass 3, Coreload 1, the proper 
error code is stored in register 2, and 
Pass 4 is fetched to process the error. 

PASS 3-CORELOAO 2 

INITIALIZATION (START) CHARTS PA-PC 

Objectives: 
1. Change assignments for TXT and work 

tapes if necessary. 
2. Read RLO's from SYS001. 
3. write header for phase entry. 
4. Read a text block. 
5. Insert address constant in text. 

Entry: From Pass 3, Coreload 1 

Method: After storing the address of the 
RLD buffer from Pass 3. Coreload 1, this 
routine determines if the compressed RLO's 
are on tape. If the RLO'S-.a-re on tape, a 
Skip to the first tape mark on SYS001 is 
made. If the RLD'S are not on tape, it is 
assumed that all the RLO's for the phases 
processed in Pass 1 could fit into main 
storage at one time and that Pass 3, Core­
load 1, after formatting the RLO's, kept 
them in compressed format in storage. 

This routine next determines if the 
assignments for the text a~d work tapes 
need to be changed. If they do, it changes 
the work tape assignment for SYSOOO to 
SYS002, and the text tape assignment for 
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SYS002 to SYSOOO. The routine then posi­
tions the two tape files, stores the 
address of the TXT buffer in the TXT CCW, 
and stores the size of the TXT block in the 
work tape CCW. It adds two to the text 
block size to ~llow for the phase number 
and stores the result in the TXT CCW. It 
sets the RLO. buffer register to point to 
the start of the phase, and determines if 
it is the end-of-phase processing. If it 
is, the routine branches to ENOPHA to fetch 
Pass 4. 

If it is not the end-of-phase proces­
Sing, it again determines if the compressed 
RLD's are on tape. If they are not, the 
routine branches to NEWPHA to set up the 
phase header. If the RLD's are on tape, it 
reads the RLO's from SYS001 and tests for 
EOF. If EOF is reached, Pass 4 is fetched 
to process the error. If it is not EOF, 
the last-block switch is turned off and the 
phase name, origin, end address, and entry 
pOint for the RLO are moved to the header. 
It then moves to the header the highest 
address of the longest phase, the size of 
the text blocks, the number of blocks, and 
the number of bytes in the last block. 

The routine stores the phase number, 
determines if the RLO's are sequential, and 
sets the appropriate switch to indicate 
their status. It writes the header, using 
the WRTHOR subroutine, and sets the pointer 
to the first RLD in the buffer. This rou­
tine then determines if all the .RLD's for 
one phase have been read. If all the RLO's 
for one phase have been read, a switch is 
set to show no more RLO's, and processing 
continues. If all the RLO's for one phase 
have not been read, this routine reads a 
text block and gets the new low address of 
text in storage. 

It determines if the phase number for 
the text block and the phase number in the 
header agree. If they do not, this routine 
fetches Pass 4 to process the error. If 
they do agree, a check for the last block 
of the phase is made. If it is not the 
last block of the phase, the routine gets 
the new high address of the text in storage 
by adding the text block size to the text 
end address, and branches to CONTST to 
determine if an address constant from a 
previous text block is to be inserted in 
this text block. 

If it is the last text block of a phase, 
a switch indicating the last block of the 
phase is set, and a text is made to deter­
mi.ne how many bytes of text are to be writ­
ten on tape. If there are 61 bytes or less 
of text to be written, the byte count in 
the work tape CCW is set to 122, a switch 
to dOUble text is set, and a branch to 
COMPNT is made to get the new high address 
of the text in storage. If there are more 



than 61 bytes of text to be written, this 
routine moves the number of bytes in the 
last block to the CCW for the work tape, 
and gets the new high address of the text 
in storage by adding the number of bytes in 
the last text block for this phase to the 
text end address plus one. The routine 
then branches to CONTST to determine if an 
address constant from a previous text block 
is to be inserted. 

If no address constant from a previous 
text block needs to be inserted in this 
text block, this routine branches to RLDTST 
to match the RLD to the text block in which 
it belongs. If an address constant is to 
be inserted into this text block, it is 
moved into the text block, and a branch to 
RLDTST is made. 

MATCH RLD TO TXT (RLOTST) CHART PD 

Objectives: 
1. Save relocation factor, assembled ori­

gin, and address of the R- and P­
pointers for this RLD. 

2. Save relocated origin of RLD. 
3. Determine if RLO is within current 

phase and within text block. 

Entry: From Initialization routine for 
Pass 3, Coreload 2 (START), Chart PA. 

Method: This routine first determines if 
there are more RLO's to be processed for 
this phase. If there are no more RLD's to 
be processed, this routine branches to 
DOBBLK to determine if the text block is to 
be doubled. If there are more RID's to be 
processed, the relocation factor, assembled 
ortgin, and address of the R- and P­
pointers for this RLD are saved, the RLD 
buffer register is updated by B to point to 
the relocated origin of the RLD, and a test 
is made to determine if this RLD is to be 
ignored. 

If this RLD is to be ignored, a branch 
is made to UPDATE to point to the next RLD. 
If this RLD is not to be ignored, the 
address of the relocated origin is saved, 
and a test is made to determine if the RLD 
is in the current phase. If the RLD is not 
in current phase, one is added to the count 
for RLD items not within the phase, an 
indicator is set to ignore the Rill in 
error, and the routine branches to UPDATE 
to get the next RLD. 

If the RLD is in the current phase, this 
routine determines if the relocated origin 
is less than the starting address of this 
text block. If it is, a branch to UPDATE 
is made to point to the next RLD. If the 
relocated origin is higher than the start-

ing address of this text block, the routine 
determines if it is greater than the end 
address of this text block. If it is not, 
a branch to SUBSTI is made to relocate the 
constant. If it is greater than the end 
address of this text block, this routine 
determines if the RLD's are sequential. If 
they are not, a branch to UPDA'rE is made to 
point to the next RLD. If the RLD's are 
sequential, a branch to TXTWRT is made to 
write the text block on tape. 

RELOCATE CONSTANT (SUBSTI) CHART PE 

Objectives: 
1. Get relocated address of constant. 
2. Determine end address of constant. 
3. Place relocated constant in text block. 

Entry: From the Match RLD to TXT routine 
(RLDTST), Chart PD. 

Method: This routine computes the relocat­
ed address of the constant by first sub­
tracting the starting address of the RLD 
buffer from the low address of text in 
storage, and then subtracting the resulting 
displacement plus two (to eliminate the 
header) from the relocated origin of the 
constant. 

It then gets the end address of the 
constant h¥ adding the length of the con­
stant to the address of the constant. It 
determines if the end address of the con­
stant is in storage. If it is not, a 
branch to EXTREAD is made to read the first 
six bytes of the next text block into stor­
age. 

If the end address is in storage, this 
routine loads the relocation factor of the 
constant into RFBUCK, and determines if 
this is an ER {External Reference) type 
constant. If it is not an ER type con­
stant, the relocation factor is added to 
the assembled origin, the result is stored 
in the RFBUCK bucket, and the routine 
branches to TESTSUB. If this was an ER 
type constant, this routine branches to 
TESTSUB to determine if the contents of the 
RFBUCK bucket should be subtracted from the 
constant. If the contents of RFBUCK is not 
to be subtracted from the constant, it is 
added to constant, and the relocated con­
stant is placed in the text block. 

If the entire constant cannot fit in the 
text block, that part of the constant to be 
inserted into the first six bytes of the 
next block is saved, and the routine 
branches to UPDATE. If the entire constant 
fits into the text block, the routine 
branches immediately to UPDATE to point to 
the next RLD item. 
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EXTRA READ (EXTREAD) CHART PF 

Objective: 
1. Read first six bytes of next text 

block. 
2. Move remaining bytes of constant from 

previous text block to first bytes of 
next text block. 

Entry: From the Relocate Constant routine 
(SuaSTI), Chart PE. 

Method: This routine determines if a COn­
stant is to be placed in the first bytes of 
the next text block to be redd into stor­
age. If there is no need to read the next 
text block at this time, the routine 
branches to PULLOUT to insert the constant 
into a register (TEMPRG). 

If the constant needs to be placed in 
the next text block, this routine reads six 
bytes of the next text block into storage, 
turns on the constant-saved switch, dnd 
tests for EOF. If EOF is reached on the 
text tape, Pass 4 is fetched to process the 
error. If EOF is not reached, the record 
is backs~~ced, and the constant is moved 
over the phase number that is contained in 
the first two bytes of the record. The 
extra-read CCW is restored to read, and the 
routine branches to PULLOUT to insert the 
constant in the text block. 

GET NEXT RLD (UPDATE) CHART PG 

Objectives: 
1. Point to next RLD. 
2. Write text blocks for phase on tape. 

Entry: From the Match RLD to TXT routine 
(RLDTST), Chart PO, and the Relocate Con­
stant routine (SUBSTI), Chart PE. 

Method: This routine increases the RLD 
register by four to point to the next RLD, 
and determines if this RLD has the same 
relocation factor and assembled origin as 
the last. If it does, a branch to RIGRLD 
is made to determine if this RLD is to be 
ignored. If this RLD has a different relo­
cation factor and assembled origin than the 
last, this routine determines if this is 
the end of the phase. 

If it is not the end of the phase, a 
branch to NEWRP is made to save the reloca­
tion factor and assembled origin of this 
RLD. If it is the end of the phase, this 
routine determines if the RLD's are sequen­
tial. If they are sequential, the 
end-of-RLD'S switch is turned on and a 
branch to DOBBLK is made. If the RLD's are 
not sequential, a test is made to see if 
the last text block is to be doubled. 
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If the last text block is not to be 
doubled, a branch to TXTWRT is made to 
write the text blocks on the work tape. If 
the last text block is to be doubled, the 
double-text switch is turned off, the last 
text block is doubled, and the text blocks 
for the llhase are written on tape. 

This routine then determines if all the 
text blocks for the phase have been read. 
If they have, it branches to GETRLU to read 
the RLD's for the next phase. If all the 
blocks for one phase have not been read, 
the routine determines if all the RLD's 
have been processed. 

If all the RLD's have been processed, a 
branch to RDTXT is made to read a text 
block from tape. If all the RID's have not 
been processed, the routine determines if 
the RLD's are sequential. If they are 
sequential, this routine gets the address 
of the last R- and P-pointer processed, and 
branches to RDTXT to read the next text 
block. If the RLD'S are not sequential, 
this routine sets the pointer to the begin­
ning of the RLD'S and branches to RDTXT. 

END OF PROCESSING (ENDPHA) CHART PH 

Objectives: 
1. Backspace text file. 
2. Rewind RLD tape. 
3. Fetch Pass 4. 

Entry: From the Initialization routine for 
Pass 3, Coreload 2 (START), Chart PA. 

Method: After writing a tapemark on the 
work tape, this routine backspaces the text 
file and rewinds SYS001, the RLD tape. If 
it is not necessary to copy the work tape 
onto SYSOOO, this routine fetches Pass 4 to 
process any errors that may have occurred 
during linkage-editing. If it is necessary 
to copy the work tape onto SYSOOO, this 
routine backspaces the file on the work 
tape, positions SYSOOO for copy, and fetch­
es Pass 4 to copy tape and process any 
errors that occurred during linkage­
editing. 

SUBROUTINES FOR PASS 3, CORELOAD 2 

MOVWRK: Loads the address of the CCB for 
the work tape, and requests an I/O 
operation to write on tape. 

MOVRLD: Loads the address of the CCB for 
the RLD tape, and requests an I/O 
operation to read from SYS001. 



MOVTXT: Loads the address of the CCB for 
the TXT tape, and requests an I/O oper­
ation to read from tape. 

WRTHDR: Loads the address of the header 
CCW, and requests an I/O operation to 
write header on work tape. 

NOTIN: r .. dds one to the counter for RLD 
---items outside of phase limits, and sets 

the first bit in the flag field to 
ignore the RLD. The subroutine then 
branches to UPDATE to point to the next 
RLD. 

Error Message Routines: If an error occurs 
during Pass 3, coreload 2, the proper 
error code is stored in register 2, and 
Pass 4 is fetched to process the error. 

PASS 4 

LINKAGE EDITOH. ($LINKEDTL) CHART QA 

objectives: 
1. To copy Linkage Editor output to SYSOOO 

if it was on SYS002 and go to Job Con-

trol for EOJ. 
2. To cancel Linkage Editor if an abort 

error occurs. 

Entry: Fetched by Pass 3 for normal EOJ. 
Fetched by Pass 1, Pass 2, or Pass 3 when 
an abort error occurs. 

Method: If register 2 does not indicate 
that Pass 4 was fetched to cancel the job, 
Pass 4 insures that the final Linkage Edi­
tor output is on SYSOOO. If a Linkage 
Editor MAP was requested, messages are 
printed on SYSLST if there are: 
1. Any unresolved RLD's. 
2. Any TXT or REP outside the limits of a 

phase. 
3. Any RLD's outside the limits of a 

phase. 
Pass 4 then fetches Job Control for normal 
end-of-job processing. 

If Pass 4 was fetched to cancel Linkage 
Editor or if end-of-reel is reached on 
SYSOOO, the message, LINKAGE EDITOR CANNOT 
CONTINUE, is printed on SYSLOG. This mes­
sage is also printed on SYSLST if a MAP has 
been requested. A supervisor call of 6 is 
issued and Linkage Editor is canceled. 
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LIBRARIAN 

The Librarian is a series of programs that 
maintain and service the three libraries: 
Core Image, Relocatable, and Source State­
ment, that make up the 16K Tape System 
Residence (see System Residence and Figure 
2). 

The Librarian consists of four programs; 
MAINT, DSERV, RSERV, and SSERV. MAL NT 
catalogs and deletes elements of the 
libraries or copies the libraries from one 
unit to another. DSERV displays the names 
of the elements of each library. RESERV 
displays and punches modules from the relo­
catable library. SSERV displays and punch­
es books from the source statement library. 

Programm i ng 
Language 
Input 

Language 
Tronslator 

Linkage 
Editor 

"" .... ..... 

Execution , ,. 

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

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

Figure 46. System Flow and System Librar­
ies 

LIBRARY FORMAT 

Figure 46 shows the relationship of the 
libraries to the system. Programmer input 
to the language translators can be stored 
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in the source statement library in elementS 
called books. Output modules from the 
language translators can be stored in the 
relocatable library. Phases from the link­
age editor can be stored in the core image 
library. 

The elements of each library are 
arranged by name in collating sequence. 
After the supervisor and after each li­
brary, directory, and sublibrary there is a 
tapemark. After the libraries there is a 
26-byte trailer record beginning with 
$BOS$EOV and followed by a tapemark. 

If the relocatable library or the source 
statement library is an independent tape, 
it is preceded by header records and a 
tapemark, and followed by a trailer label 
identical to the one on SYSRES and a tape­
mark. The header records consist of: 
1. A VOLl label. 
2. A header in the form "HDR PRIVATE LIB-­

R or S" • 

SOURCE STATEMENT LIBRARY 

Figure 47 shows the format of the source 
statement library. This library is divided 
into two sublibraries, Assembler and COBOL. 
Preceding the sUblibraries is a directory. 
The SOurce statement library is the only 
library with a directory. 

The directory begins and ends with a 
directory label in the following format. 

r------------T----------------------------, 
I byte 0 IS I 
r------------+----------------------------~ 
,bytes 1-2 Inumber of records in direc- I 
I I tory I 
~------------+----------------------------~ 
Ibytes 3-10 Idummy name (zero's in head- I 
I I er; one's in trailer) I 

~------------+----------------------------~ 
I byte 11 I reserved I 
~------------+----------------------------~ 
,byte 12 Idummy compression code '8F' I 
r------------+----------------------------~ 
Ibytes 13-20 Idirectory name DIRS BKS I 

r------------+----------------------------~ 
Ibytes 21-26 Idummy compression code I 
I I'OFOFOFCOOOOO' I 
~------------+----------------------------~ 
Ibytes 27-1711not used I L ____________ ~ ____________________________ J 

( 
\ 

( 

( 



Each directory record has the following 
format. 
r------------T----------------------------, 
Ibyte 0 IS I 
L------------t-----------------------~ 
Ibytes 1-2 Irecord number within direc- I 
I I tory I 
L-------------t----------------------------~ 
Ibytes 3-10 Isublibrary name (ASSEMBLY orl 
I I COBOL) I 
~------------+----------------------------~ 
Ibyte 11 I reserved I 
~------------+------------------------~ 
Ibytes 12-21 lbookname of entry in librar-I 
I Iy; last two bytes reserved I 
~-----------+----------------------------~ 
Ibytes 22-1711up to 15 additional book- I 
I I names I l ___________ ~ ___________________________ J 

Each sublibrary begins and ends with a 
sublibrary label in the following format. 
r----------~----------------------------, 
I byte 0 IS I 
~------------t-----------------------·· .--~ 
Ibytes 1-2 Irecord number within the I 
I Isublibrary I 
r---------+----------------------------~ Ibytes 3-10 ldummy bookname (zero's in I 
I I header; one's on trailer) I 
~------------+--------------------------~ 
I byte 11 I res erved I 
~------------+----------------------------~ 
Ibyte 12 Idummy compression code 'SF' I 
~------------+----------------------------~ 
Ibytes 13-20 lsublibrary name (ASSEMBLY orl 
I I COBOL) I 
~------------+--------------------------~ 
Ibytes 21-26 Idummy compression code I 
I I'OFOFOFCOOOOO' I l ____________ ~ ___________________________ J 

Within the sublibrary, each data record 
has the following format. 
r-----------~----------------------------, 
I byte 0 IS I 
r------------+----------------------------~ 
Ibytes 1-2 'record number within the I 
I Isublibrary I 
r------------+----------------------------~ 
I bytes 3-10 ,booknarne I 
L-------------+---------------------------~ ,byte 11 , reserved , 

L-----------t------------------------~ 
Ibytes 12-171 I compressed card images I L ___________ ~ __________________________ J 

Each card is compressed by deleting the 
blanks following the nonblank characters. 
Control bytes within the record indicate 
deleted blanks. The first four bits of a 
control byte indicate the number of non­
blanks that follow. The second four bits 
indicate the number of deleted blanks. 
Each control byte can account for a maximum 
of 16 nonblanks followed by a maximum of 16 
blanks. 

I 

/ 
I 

\ 

\ 
\ 
..L 

Core Image Library or Relocatable Library 
or Independent Tape Headers for SYSSLB 

Directory Header Label 

ASSEMBLY Directory Records 

COBOL Directory Records 

Directory Trailer Label 

Subl ibrary Header Label 
for ASSEMBLY 

Bookname 1 Record 1 

Bookname 1 Record 2 

Bookname 1 Record i 

Bookname 2 Record 1 

Bookname n Record m 

Sublibrary Trailer Label 
for ASSEMBLY 

Subl ibrary Header Label 
for COBOL 

Bookname 1 Record 1 

Bookname 1 Record 2 

Bookname 1 Record i 

Bookname 2 Record 1 

Bookname u ~ecord v 

Sublibrary Trailer Label 
for COBOL 

$BOS $EOV ...... 

I 

/ 
I 

\ 
\ 
\ 

.,.. 

Tapemark 

Tapemark 

Tapemark 

Tapemark 

Figure 47. Source Statement Library 
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RELOCATABLE LIBRARY 

Figure 48 shows the format of the relocat­
able library. This library is made up of 
module records from the language transla­
tors. Each module is preceded by a module 
directory record. 

r----------~-----------------------------, 
Ibytes 0-1 IRO I 
~----------+-----------------------------~ I bytes 2-3 I number of records between I 
I Ithis record and the last tape I 
I I mark I 

~----------+-----------------------------~ I bytes 4- 5 I number of records in this I 
I Imodule plus one I 
~-----------+-----------------------------~ Ibytes 6-13 Imodule name I L __________ ~ _____________________________ J 

Each module record is preceded by a 
two-byte count. The first byte gives the 
number of logical records in the module 
record. The second byte gives the number 
of bytes in a logical record. 
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Core I mage Library or 
Independent Tape 
Headers for SYSRLB 

t::::::::::::::::::::\-.--------------------- Tapema~ 
Module 1 Directory Record 

Module 1 Record 1 

Modu Ie 1 Record 2 

T 'T 
Module 1 Record i 

Module 2 Directory Record 

Module 2 Record 1 

1. L 

Module n Record m 

t::::::::::::::::::::t-4-----------------Tapema~ 

Source Statement Library 
or Library Trai ler Record 
$BOS$EOV •••••••• and 
a Tapemark 

Figure 48. Relocatable Library 



CORE IMAGE LIBRARY 

Figure 49 shows the format of the core 
image library. This library is made up of 
phase blocks from the Linkage Editor. 
Phases are named in such a way that they 
are grouped in the library by program. The 
first four characters of a phase name are 
identical for each phase in a program. The 
last four characters identify the phase. 
System programs are named so that they will 
appear at the beginning of the library. 
1. Initial IPL phases are $$ASIPLl and 2 
2. Supervisor is $$A$Sup 
3. Type-A transients are $$AXXXXX 
4. Type-B transients are $$BXXXXX 
5. Job Control, IPL, and Linkage Editor 

phase names are prefixed by a $. 

Each phase is preceded by 61-byte phase 
header. The first byte in the header is a 
C. The next 30 bytes are the header for 
the following phase. The last 30 bytes are 
the header for the previous phase. 

The first header record contains a zero 
in byte 31. The last record in the library 
contains a zero in byte 1. Each phase 
header is in the following format. 

r-----------T-----------------------------, 
I bytes 1-8 I phase name I 
r-----------+-----------------------------~ 
Ibytes 9-12 Istarting address I 
r-----------+-----------------------------~ 
Ibytes 13-16lending address I 
~----------+--------------------------~ 
Ibytes 17-20ltransfer address I 
r-----------t-----------------------------~ 
Ibytes 21-24lhighest address of all phases I 
I lin a program I 
r-------+----------------------~ 
Ibytes 25-26lnumber of bytes in a phase I 
I I block I 
r-----------t----------------------------~ 
Ibytes 27-28lnumber of phase blocks in the I 
I I phase I 
t-----------+-----------------------------~ 
Ibytes 29-30lnumber of bytes in last I 
I I record I l __________ ~ _____________________________ J 

$$A$IPL 1 Record 

$$A$IPL2 Record 

Supervisor Header 00 - - - - - - - - --

$$A$SUP Records 

Supervisor Header 

t:::~======~~=======\:_--- Tapemark 
Header 00 - - - - - - - - - -

Phase 1 Records 

Phase 2 Header Phase 1 Header 

Phase 2 Records 

Phase 3 Header Phase 2 Header 

Phase 3 Records 

Phase n Header Phase 

Phase n Records 

Phase n Header 

Relocatable Library or Source Statement 
Library or Library Trailer Record 
$BOS$EOV ••••••••••• and a Tapemark 

Figure 49. Core Image Library 

Tapemark 
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LIBRARIAN MAINTENANCE - MAINT 

MAINT catalogs and deletes elements of the 
three libraries or copies the libraries 
from one unit to another. Job Control 
calls MAINT when it reads a: 
1. // EXEC MAl NT control card. 
2. /& control card after reading // OPTION 

CATAL control card. 
In the latter case, the information that 
has been linkage-edited onto SYSOOO during 
the job is to be cataloged into the core 
image library at end-of-job. 

In the former case, not only will Lin­
kage Editor output be cataloged on the 
CATAL option, but also Librarian control 
cards will be read and processed to copy, 
catalog to, or delete from the libraries: 

• COPY CL or RL or SL. 
• CATALR or CAT ALS. 
• DELETC or DELETR or DELETS. 

Librarian control cards must be given in 
the same order as the libraries and their 
elements are defined. 

Figure 51 shows the program flow of 
MAlNT. MAINT has two phase overlays (see 
Figure 50): MAlNTR for relocatable library 
functions; MAINTS for source statement 
library functions. The section of MAlNT 
that processes core image library functions 
is labeled MAINTC. Figure 52 shows the I/O 
flow of MAINT and of each of the library 
processors. 
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Figure 50. Librarian Maintenance Core 
Allocation 
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Figure 52. Librarian Maintenance I/O Flow 
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0 1 2 3 

Byte X'80" X'40' X'20' X'lO' 

CORBYT 

CPYBYT 

CROBYT 

EOVBYT 

MNTBYT SKIPI 

TESBYT FRSTCD 

TAPBYT 

Figure 53. MAINT Switches 

Supervisor Communications Region Switches 

MAINT uses the communications region to 
determine if there is any Linkage Editor 
output which must be cataloged. Bits two 
and three of the linkage-control byte 
(JBCSWl>, displacement 57, contain this 
information. Bit three informs MAINT that 
any Linkage Editor output must be catal­
oged. 

MAINTC then checks bit two to see if 
there was any Linkage Editor output. Bit 
three is turned on if a //OPTION CATAL card 
is read. This bit is turned off if: 
1. MAINT is executed successfully. 
2. The abnormal end-of-job cancel routine 

is fetched. 

MINT Switches 

Figure 53 shows the switch bytes initial­
ized by MAINT. 

CORBYT: Used by the Analysis to Fetch 
Phases routine. The flags are turned 
on as the phases are loaded into stor­
age. 

CPYBYT: Used by the Read Librarian Control 
Cards routine. The flags are turned on 
according to the operands on the COpy 
control card. In the absence of a COpy 
control card and a NEWVOL control card, 
all three flags are turn.ed on. The 
Analysis to Fetch Phases routine then 

4 5 6 7 

X'08' X'04' X'02' X'Ol' 

SLCORE RLCORE CLCORE 

CPYSL CPYRL CPYCL 

NUVBIT ENOBH CELBIT CATBIT 

SLEOV RLEOV CLEOV 

PRVTPE OELCL 

SLBMSK RLBMSK 

determines whether or not a library 
must be copied. 

CROBYT: Used by the Read Librarian control 
Cards routine. The flags are turned on 
depending on the operation code: NUVBIT 
for a NEWVOL card, ENDBIT for /*, DEL­
BIT for a DELET card, and CATBIT for a 
CATAL card. 

EOVBYT: Used by the 
Phases routine. 
on as the end of 
reached. 

Analysis to Fetch 
The flags are turned 
each library is 

MNTBYT: DELCL is turned on by the Analysis 
to Fetch Phases routine if a DELETC 
card is read. PRVTPE is turned on by 
the Analysis to Fetch Phas·es routine 
either if SYSRLB or SYSSLB is assigned, 
or if a NEWVOL card has been read. 
SKIPI is used by MAINTS to Skip a book 
and not catalog it to the source state­
ment library. 

TESBYT: FRSTCD is used by the Read 
Librarian Control cards routine to 
determine if the card being read is the 
first card. 

TAPBYT: Used 
RLBMSK is 
assigned. 
SYSSLB is 

by the First-Card routine. 
turned on if SYSRLB is 

SLBMSK is turned on if 
assigned. 
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READ LIBRARIAN CONTROL CARDS 
CHARTS SA TO SD 

Objective: To read librarian control cards 
from SYSRDR to SYSIPT, and to analyze the 
operation code and operands of the control 
cards. 

Entries: . 
1. From Job Control when a // EXEC MAINT 

card is read. 
2. From MAINTC, MAINTR, and MAINTS to 

ENTMAI for another control card oper­
and. 

3. From .MAINTS to: 
• EMAINS on reading a librarian con­

trol card. 
• AEND on reading a /* card. 

Method: This routine is the first to be 
executed when the control card // EXEC 
MAINT is read by' Job Control. The librar­
ian control cards are read from SYSRDR or 
SYSIPT and printed on SYSLST. The opera­
tion code is analyzed as: 

• /* to indicate the end of librarian 
control cards. 

• CATAL to catalog a library. 
• DELET to delete a li.brary. 
• NEWVOL to define a new library. 
• COpy to copy one or more complete 

libraries. 
• IPTCTRL to read librarian control cards 

from SYSIPT. 
• RDRCTRL to read librarian control cards 

from SYSRDR. 

When a /* card is read the routine 
branches to the Analysis-to-Fetch-Phases 
routine at OPRm, or to MAINTS, depending 
en which routine is in storage. 

When a CATAL or a DELET card is read: 
1. The-catalog or delete switch is set. 
2. The operation code suffix is checked to 

see which library is to be updated. 
3. The routine branches to the 

Analysis-to-Fetch-Phases routine at 
OPRCL, OPRRL, or OPRSL to load the 
proper phase. 

4. The Analysis-to-Fetch-Phases routine 
returns to SCANFS to get the first 
operand. 

5. The routine branches to the catalog or 
the delete entry of MAINTC, MAINTR, or 
MAINTS to update the library. 

6. These three routines return to ENTMAI 
for the next operand. When all 
operands of the control card have been 
processed, another control card is 
read. 

When a NEWVOL card is read: 
1. The card is an error if it is not the 

first librarian control card. 
2. The new volume switch is set. 
3. The routine reads another control card. 
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When a COpy card is read: 
1. The-card is an error if it is not the 

first librarian control card. 
2. The operands are checked to see which 

libraries are to be copied. 
3. The routine reads another control card. 

When an IPTCTRL or an RDRCTRL card is 
read~ the symbolic unit name in the DTF for 
control-card input is altered to SYSIPT or 
SYSRDR. 

The scan subroutines (Chart SD> extract 
the operation code and operands from the 
control card. 

• INITA1 extracts the operation code. 
• FRSTCH extracts the first operand. 
• NXTOPR extracts the.remaining operands. 

EOJ (WRITE LAST RECORD) CHART SE 

Objective: To write the end-of-volume 
label on SYS002 and return to Job Control. 

Entry: From the Analysis-to-Fetch-Phases 
routine or from MAINTS when all maintenance 
functions are complete. 

Method: This routine writes the end of 
volume label $BOS$EOV on'SYS002 after the 
requested librarian maintenance functions 
are completed. A tapemark is written after 
the EOV label, and tapes used by MAINT are 
rewound. Control is given to Job Control 
by an SVC 14. 

ERROR MESSAGE SUBROUTINE CHART SF 

Objecti ve: To print error messages on 
SYSLOG and SYSLST. 

Method: This routine gets the address and 
length of the error message to set up the 
CCW. There are three types of messages: 

• Information messages 
• Decision messages 
• Action messages 

If it is an information type, the mes­
sage is printed on SYSLST and the routine 
returns to the link register address. 

If it is a decision type, the message is 
printed on SYSLST. If SYSLST and SYSLOG 
are different devices, the last control 
card read and the message are printed on 
SYSLOG. If SYSLOG is assigned as a 1052, 
the user has an option to ignore the mes­
sage or cancel the job. 

If it is an action type, the message is 
printed as for a decision type but no con­
trol card is written on SYSLOG. 



FIND LIBRARY SUBROUTINE CHART SG 

Objective: To find the beginning of the 
library to be processed and, if necessary, 
to open the output tape SYS002. 

Method: If a new library is being built on 
SYS002, the NEWVOL switch is on and this 
routine does not locate the old librdry. 
Control skips immediately to OPN2SW to open 
SYS002 if necessary. 

To locate the old library, this routine 
deter~ines if it is on SYSRES or a private 
tape, SYSRLB or SYSSLB. If on SYSRES dnd 
the library to be found is the core image 
library, SYSRES is rewound. If on a pri­
vate tape, the private tape is opened. 

A search is made on SYSRES or the pri­
vate tape for the library. The byte LIBNMG 
contains an indicator for the library to be 
found (C or R or S). The byte RESLBP con­
tains an indicator for the last library 
found by SKIPTO (0 for no library found, C 
or R or S, $ for the end of the library 
tape found). 

The routine tests whether the last 
library found is the right one. If not, it 
skips to the next tapemark and reads the 
next header. When the right library is 
found, the routine positions the tape back 
to the header. For SYSRES a count is kept 
of the number of tape marks preceding the 
library. The count of the number of 
records read in the library is set to zero. 

Finally, at OPN2SW, SYS002 is opened if 
necessary. control returns to the 
Analysis-to-Fetch-Ph1Sesroutine. 

EXECUTE CHANNEL PROGRAM SUBROUTINE 
CHARTS SH AND SJ 

Objective: To reposition SYSRES if it has 
moved and to execute the requested channel 
program. 

Method: If the entry point is EXCP, set a 
switch to wait after executing the channel 
program. If the logical unit determined by 
the Find Library routine is SYSRLB or 
SYSSLB, execute the channel program. 

If the logical unit is SYSRES, test to 
see if the SYSRES tape has been moved by a 
fetch. If SYSRES has moved, reposition the 
tape using the tapemark count and record 
count. Then execute the channel program. 
Wait if the switch has been set. Reset the 
switch and return to the calling routine. 

The tapemark count and record mark count 
must be updated after each execution of 
this routine. 

COpy COMPLETE LIBRARY CHART SK 

Objectives: To copy complete relocatable 
library from SYSRES or SYSRLB to SYS002, or 
to copy complete source statement library 
from SYSRES or SYSSLB to SYS002. 

Entries: From the Analysis-to-Fetch-Phases 
routine to CPYARL to copy relocatable 
library, or to CPYASL to copy source state­
ment library. 

Method: The routine uses SKIPTO to find 
the start of the library to be copied. The 
complete library is copied to SYS002. When 
the end of the library is reached, the 
routine returns to ANALEN in the 
Analysis-to-Fetch-Phases routine. 

ANALYSIS TO FETCH PHASES CHARTS SL TO SP 

Objective: To determine if MAINTR or 
MAINTS has been fetched, and to fetch 
MAINTR or MAINTS if necessary. 

Entries: 
1. From the Read-Librarian-Control-Cards 

routine to: 
• OPRCL if the operation code has a 

C-suffix. 
oOPRRL if the operation code has an 

R-suffix. 
o OPRSL if the operation code has an 

S-suffix. 
• OPREN if a /* card is read and 

MAINTS is not in storage. 
o OPREN if MAINT was fetched by a 1& 

Job Control card. 
2. From MAINTC, MAINTR, and 

Copy-Complete-Library routines to 
ANALEN when library updating is com­
plete. 

Method: When more than one library is 
being updated in a single librarian run, 
the libraries must be modified in sequence: 
1. Core image library 
2. Relocatable library 
3. Source statement library. 
The relocatable library and the source 
statement library cannot be on the same 
private tape. SYSRLB and SYSSLB cannot be 
assigned the same tape unit. 
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If the control card concerns the core image 
library: 
1. Check that MAINTR or MAINTS has not 

overlaid MAINTC. 
2. Branch to SCANFS for the first operand. 

If the control card concerns the relocat­
able library: 
1. Set ANALEN switch to branch to OPRRL. 
2. Check that MAINTS is not in storage. 
3. Finish processing core image library. 
4. Fetch MAINTR if it is not in storage. 
S. Branch to SCANFS for the first operand. 

If the control card concerns the source 
statement library: 
1. Set ANALEN switch to branch to OPRSL. 
2. Finish processing other libraries. 
3. Fetch MAINTS if it is not in storage. 
4. Branch to SCANFS for the first operand. 

If a /* card is read: 
1. Set ANALEN switch to branch to OPREN. 
2. Finish processing all libraries. 
3. Branch to EOJ (write-Last-Record) rou­

tine. 

The Analysis-to-Fetch-Phases routine has 
the following exits: 

• NEWRD to read next control card when a 
control card in error is being ignored. 

• SCANFS to extract the first operand. 
• MAINTC to copy the core image library. 
• CPYARL to copy the relocatable library. 
• CPYASL to copy the source statement 

library. 
• MAINTC+8 to finish updating core image 

library. 
• MAINTR+8 to finish updating relocatable 

library. 
• WRTEOV to write EOV label and return to 

Job Control. 
• OPN2SW to open SY8002. 
• SKIPTO to find the beginning of a 

library. 
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MAINTC CHARTS SQ TO SS 

Objectives: 
1. To catalog phases in the core image 

library. 
2. To delete phases or programs from the 

core image library. 
3. To copy the core image library. 

Entries: 
1. From the Read-Librarian-Control Cards 

routine to: 
• MAINTC for cataloging Linkage Edi­

tor output. 
• MAINTC+4 on a DELETC statement. 

2. From the Analysis-to-Fetch-Phases rou­
tine to MAINTC+8 to finish copying the 
core image library before processing 
another library. 

Method: The first time MAINTC is entered, 
IPL and Supervisor programs are either 
cataloged from Linkage Editor output or are 
copied on the output tape SYS002. Only IPL 
and Supervisor cannot be del~ed by a 
DELETC card. A tapemark is written after 
Supervisor. 

If both the catalog bit in the communi­
cations region and the delete switch are 
off, the complete core image library will 
be copied to the output tape SYS002. Then 
the core image library trailer label and a 
tapemark are written, and the routine 
branches to the ANALEN entry point of the 
Analysis-to-Fetch-Phases routine. 

Catalog 

If there is output from the Linkage Editor 
to .be cataloged, it is merged with the core 
image library on SYSRES in collating 
sequence. The output is on SYS002. If the 
delete switch is on, phases or programs 
specified by the operands of DELETC cards 
will not be copied from SYSRES to the out­
put tape. If the phase to be cataloged has 
the same name as a phase, that is already in 
the core image library, the new phase will 
be inclUded on SYS002 and the old one will 
be deleted. 



De~ete 

If there is no output from the Linkage 
Editor and the delete switch is on, phases 
or programs specified by the operands of 
DELETC cards will be de~eted. All other 
phases and programs of the core image 
library will be copied from SYSRES to 
SYS002. 

MA INTC Exits: 

• ANALEN at the end of the core image 
library to process the other libraries. 

• ENTMAI to get another control card 
operand. 

MAINTR CHARTS TA TO TG 

Objectives: 
1. To catalog modules in the relocatable 

library. 
2. To delete modules from the relocatable 

library. 
3. To delete the entire relocatable 

library • 

Entries: 
1. From the Read-Librarian-Control-Cards 

routine to: 
• MAINTR on a CATALR statement • 
• MAINTR+4 on a DELETR statement. 

2. From the Analysis-to-Fetch-Phases rou­
tine to MAINTR+8, to finish copying the 
relocatable library before processing 
another library. 

Method: The first time MAINTR is entered, 
SYSOOl is opened as a scratch tape. The 
Find-Library routine is used to locate the 
beginning of the relocatable library and 
open the output tape, SYS002. 

Catalog 

Modules that are specified by the operands 
of CATALR control cards are merged with the 
existing relocatable library in collating 
sequence. The output of this merge is on 
SYS002. The modules to be cataloged are on 
SYSIPT. 

The cards permitted in a module to be 
cataloged are: 
1. Linkage Editor control statements: 

PHASE, INCLUDE and ENTRY 
2. Symbol (SYM) cards 
3. External symbol dictionary (ESD) cards 

4. Text (TXT) cards 
5. Replace (REP) cards 
6. Relocation dictionary (RLD) cards 
7. End (END) card. 

ESD, TXT, and ~ cards are packed into 
records that aTe 162 bytes long. The first 
two bytes of the record contain the number 
of logical records and the logical record 
length. The packed record is written on 
SYS001. 

When the END card is read from SYSIPT: 
1. It is written on SYS001. 
2. SYS001 is rewound. 
3. The module header is written on SYS002. 
4. The module is copied from SYS001 to 

SYS002. 
5. The routine returns to the ENTMAI entry 

of Read-Librarian-Control-Cards routine 
for another operand. 

SYM, REP, INCLUDE, PHASE, and ENTRY 
statemen~are written on SYS001.~ 
first and second operands of the PHASE 
statement are scanned to assure they are 
present. 

Delete 

If the operand of the DELETR control card 
is ALL, the entire relocatable library will 
be deleted from the output tape SYS002. If 
the operand has a suffix of .ALL, all con­
secutive modules that have the same three­
character prefix as the DELETR operand will 
be deleted. If the operand is a module 
name, the module is deleted. 

To finish copying the relocatable library 
when all operands of CATALR and DELETR 
cards have been processed: 
1. Copy the remainder of relocatable 

library to SYS002. 
2. write a tapemark on SYS002 (if there 

are any records in the relocatable 
library). 

3. Use the Find-Library-Routine to ~ocate 
the source statement library if neces­
sary. 

4. Branch to the ANALEN entry point of the 
Analysis-to-Fetch-Phases routine. 
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MAINTR Exits 

• ANALEN at the end of the relocatabie 
library to process the source statement 
library. 

• ENTMAI to get another control card 
operand. 

• AEND on a SYSIPT end-of-file or out-of­
cards condition to end the MAINT 
procedure. 

MAINTS CHARTS UA TO UJ 

Objectives: 
1. To catalog books in the source state­

ment library. 
2. To delete books from the source state­

ment library. 
3. To delete a sublibrary from the source 

statement library. 

Entries: 
1. From the Read-Librarian-Control-cards 

routine to: 
• MAINTS on a CATALS statement. 
• MAINTS+4 on a DELETS statement. 
• MAINTS+8 on a /* statement to merge 

input into the source statement 
library. 

Method: The first time MAINTS is entered, 
SYSOOl is opened as a scratch tape. The 
Find-Library routine is used to locate the 
beginning of the source statement library 
and open the output tape, SYS002. The 
first block of the directory is read from 
the source statement library. 

Catalog - Pass 1 

Each book name in the directory block is 
compared to the operand of the CATALS card 
until the place is found where the name 
fits in. A new directory block is being 
assembled up to this point. If the block 
becomes full, it is written on the output 
tape, SYS002. 

The book read from SYSIPT is written on 
the scratch tape, SYS001, in compressed 
format. Input on SYSIPT may be in com­
pressed or card image format. The book 
begins with a BKEND or a MACRO card and 
ends with a BKEND or a MEND card. After 
the book is written on SYS001, the routine 
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branches to the Read Librarian Control 
Cards routine for another operand. 

Delete - Pass 1 

Each book name in the directory block is 
compared to the operand of the DELETS card 
until the one to be deleted is found. A 
new directory block is being assembled up 
to this point. If the block becomes full, 
it is written on the output tape, SYS002. 

The book name to be deleted is added to 
a list-of-deletes block. When this block 
becomes full or if a CATALS card is read, 
the block is written on SYS001. The first 
byte is X'OO' to identify a 1ist-of-de1etes 
block. The routine branches to the 
Read-Librarian-Control-Cards routine for 
another operand. 

copy and Merge - Pass 2 

When all operands of CATALS and DELETS 
cards have been processed, the remainder of 
the directory is written on SYS002. The 
scratch tape SYSOOl is merged with the 
existing source statement library in 
collating sequence. When a 1ist-of-deletes 
block is read from SYS001, these books will 
be bypassed on the existing source state­
ment library. When a book to be cataloged 
has a book name equal to one already in the 
existing source statement library, the 
existing one is deleted. The output of 
this merge is on SYS002. 

When end-of-fi1e on both SYS001 and the 
existing source statement library is 
reached, the updated library is complete on 
SYS002, and the routine branches to WRTEOV 
in the EOJ~Write-Last-Record routine. 

Figure 54 summarizes the flow of Passes 
1 and 2. 

MAINTS Exits 

• ENTMAI to get another control card 
operand. 

• WRTEOV to write end-of-volume record on 
SYS002. 



Pass 1 of MAINTS 
Build Input File and Directory on Output file 

Control State­
ments and 
Books to Catalog 

Merge Lists of Book 
Names to Delete, 
and Books to be 
Cataloged 

Pass 2 of MAINTS 

SYSRDR Control 
Statements 

Merge Input File and Library File on Output File 

Figure 54. Passes 1 and 2 of MAINTS 

Copy Remainder of 
Directory, then Merge 
Tapes 

Updated Source 
Statement Library 

Source 
Statement 
Library 

Assemble New Directory 
Blocks up to the Point 
of Last Book Updated 

Source 
Statement 
Library 
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LIBRARIAN DIRECTORY SERVICE (OSERV) 

DSERV displays the names of the elements of 
the three libraries. DS~RV is composed of 
one phase and is fetched when a // EXEC 
DSERV card is read by Job Control. 

The directory information for the core 
image and relocatable libraries is taken 
from the header records preceding each 
phase or module. The directory information 
for the source statement library is con­
tained in a directory preceding the subli­
braries of the source statement library. 

Figure 55 shows the I/O and program flow 
of DSERV. DSERV switches are: 
1. First card switch, T~SBYT 

• X'OO' - first card has not been 
read 

• X'SO' - first card has been read 
2. Display switch, DSPBYT 

• X'Ol' - display core image directo­
ry 

• X'02' - display relocatable direc­
tory 

Display 
Source Statement 
Directory 

Figure 55. DSERV Prog ram and I/O Plow 
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• X'04' - display source statement 
directory 

READ CONTROL CARDS CHARTS VA AND VB 

Objective: To read librarian control cards 
from SYSHOR, and analyze the operation code 
and operands of the control cards. 

Entry: From Job Control when a // EXEC 
DSEHV card is read. 

Method: Librarian control cards are read 
from SYSROR. The operation code is ana­
lyzed as DSPLY or it is invalid. rhe oper­
ands are analyzed as: 

• ALL, display all three directories. 
• CO, display core image directory. 
• HD, display relocatable directory. 
• SO, display source statement directory. 

These operands may be in any order or·in 
any combination. They may be entered on 
more than one consecutive DSPLY card. They 
may also be repeated and only one listing 
will be created. 



After all operands of the DSPLY card are 
analyzed, the routine reads another control 
card. If it is a /* end card, the routine 
exits to BGNDSP in the Display CD routine. 

The scan subroutines extract the opera­
tion code and operands from the control 
card. 

• INITSHL extracts the operation code. 
• FRSTeH extracts the first operand. 
• NXTOPR extracts the remaining operands. 

ERROR MESSAGE SUBROUTINE CHART vc 

Objective: To print error messages on 
SYSLOG and SYSLST. 

Method: This routine writes the last con­
trol card (unless /*> on SYSLST. It gets 
the address and length of the error message 
to set up the CCW. There are three types 
of messages: 

• Information messages 
• Decision messages 
• Action messages. 

If it is an information type, the mes­
sage is printed on SYSLST and the routine 
returns to the link register address. 

If it is a decision type, the message is 
printed on SYSLST. If SYSLST and SYSLOG 
are different devices, the last control 
card read and the message are printed on 
SYSLOG. If SYSLOG is not a 1052 the job is 
canceled. If SYSLOG is assigned as a 1052, 
the user has an option to ignore the mes­
sage or cancel the job. 

If it is an action type, the message is 
printed as for a decision type but no con­
trol card is written on SYSLOG. 

FIND LIBRARY StmROUTINE CHART VD 

Objective: To find the beginning of the 
relocatable or source statement library. 

Method: The logical unit is determined to 
be SYSRES, SYSRLH, or SYSSLB. The private 
tape label is checked if the library is on 
SYSRLB or SYSS·LB. 

Every time this routine is executed the 
library tape is positioned immediately 
before the first record of the library. If 
the library is on SYSRES: 
1. The number of tapemarks preceding the 

library on SYSRES is saved. 
2. The library record count is initialized 

to O. 
The current position of SYSRES must always 

be known in case the SYSRES tape is moved 
by a fetch. 

EXECUTE CHANNEL PROGRAM SUBROUTINE 
CHARTS VE AND VF 

Objective: To reposition SYSRES, if it has 
moved, and execute the requested channel 
program. 

Method: If the entry point is EXCP, set a 
switch to wait after executing the channel 
program. If the logical unit determined by 
the Find-Library Routine is SYSRLB or 
SYSSLB, execute the channel program. 

If the logical unit is SYSRES,test to 
see if the SYSRES tape has been moved by a 
fetch. If SYSRES has moved, repOSition the 
tape using the tapemark count and record 
count. Then exec~te the channel program. 
Wait if the switch has been set. Reset the 
switch and return to the calling routine. 

The tapemark count and record mark count 
must be updated after each execution Of 
this routine. 

DISPLAY CD CHART VG 

Objective: To display the core image 
library directory on SYSLST. 

Entry: From the Read-Control-Cards routine 
when a /* card has been read. 

Method: If the CD operand has been speci­
fied, all phase names are listed from the 
header labels in the core image library. 
IPLl and IPL2 do not have header labels, so 
phase names for them are inserted by the 
program. Information that is printed for 
each phase is: 
1. Phase name 
2. Starting address 
3. Ending address 
4. Entry point address 
5. HiJhest address used by the program 
6. Maximum record size 
7. Number of records including last record 
8. Size of the last record. 

The routine returns to BGNDSP to see if. 
the relocatable or source statement library 
directory has been requested. The routine 
exits to: 

• RELDIR to display the relocatable 
directory. 

• SOURCE to display source statement 
directory. 

• NOS PLY to return to Job Control. 

Service Programs - Librarian 107 



DXSPLAY RD CHART· VB 

Objective: To display the relocatable 
library directory on SXSLST. 

Entry: From the Display CD routine if the 
display switch indicates display relocat­
able library directory. 

Method: Xf the RD operand has been ,speci­
fied. all module names and the number of 
records in each module will be listed •. 
This information is taken fro ... the from the 
header labels at the beginning of each 
module. 

The routine returns to BGNDSP in the 
Display CD routine to display the.source 
statement library directory if it· has been 
requested. 

DXSPLAYSD CHART VJ 

Objective: To display the source statement 
library directory on SYSLST. 

Entry, From the Display CD routine if the 
display switch indicates display source 
statement "library directory. 

Method: If the SD operand has beenspeci­
fied. all book names will be listed •. The 
sublibrary name will be printed only at the 
beginning of a sublibrary or the beginning 
of a new page. . 

The source statement directory precedes 
the sUblibraries in the source statement 
library. The first record of the directory 
is a header label. The records that follow 
contain thesublibrary name. as the first 
entry, and 16 book names. The last record 
is a trailer label. 

When the source statement directory 
trailer label is read. the routine exits at 
NDSPLY to Job. COntrol. 

RELOCATABLE LIBRARY SERVXCE. (RSERV) 

RSERV displays on SYSLST or punches on 
SYSPCH or displays and punches modules from 
the relocatable library. RSERV is composed 
of one phase and is fetched when a // EXEC 
RSERV card i~ read bf Job Control. 

Figure 56 shows the I/O and program flow 
of RSERV. 
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Figure 56. RSERV Program and I/O Flow· 

READ CONTROL CARDS CHARTS WA TO WC 

WE 

WG 

WH 

Objective: To read librarian control cards 
from SYSRDR, and analyze the operation code 
and operands of the control cards. 



Entries: 
1. From Job Control when a // EXEC RSERV 

card is read. 
2. From the analyze library record routine 

to: 
• AINITT to read another card when 

the entire library has been ser­
viced for an ALL operand. 

• IFDOT to check on new operand for 
• ALL . 

• CPLSOP to determine if all operands 
have been processed. 

3. From the locate-module routine to ana­
lyze a new operand when the previous 
operand module cannot be located. 

Method: After locating the beginning of 
the relocatable library, a control card is 
read from SYSRDR. The operation code is 
analyzed as PUNCH, DSPLY, or DSPCH. When a 
/* control card is read, the punch is 
closed, if it was used, and the routine 
returns to Job Control. 

The operands of the control card are 
analyzed as: . 

• ALL - perform the requested service on 
the entire relocatable library. ALL 
must be the first operand. 

• (First three characters of program 
name) .ALL - perform the requested 
service on all consecutive modules with 
the same 3-character prefix. 

• (Module name) - perform the requested 
service on the individual module speci­
fied. 

The scan subroutine GETFLD extracts the 
operation code and the operands from the 
control card. If the first operand is ALL, 
the routine sets a switch and branches 
directly to DRASFN in the Locate-Module­
Header routine. If the first.operand is 
not ALL, the operands are moved to a save 
area with an * marking the end of the 
operand list. 

At IFDOT a switch is set if the operand 
has .ALL suffix. At CPLSOP a check is made 
to determine if any operands remain to be 
processed. Exit is to CMP2 unless the 
library tape must be backspaced to the 
beginning of the library at DRASFN. 

LOCATE MODULE HEADER CHART WD 

Objective: To search the relocatable 
library for the requested module header. 

Entry: From the Analyze-Control-Cards 
routine to CMP2 or, for access to the 
beginning of the library, to DRASFN. 

Method: If the ALL operand was specified, 
the entry point is DRASFN. SYSRES or 
SYSRLB is backspaced to the beginning of 
the relocatable library. The first 
relocatable library header is read, and the 
routine branches to PRTHDR. 

For other than the ALL operand the point 
is CMP2. If an operand with a SUffix of 
.ALL has been specified, only the first 3 
characters of the mOdule name from the 
relocatable library header are compared to 
the prefix of the operand. If the .ALL 
suffix was not specified, the first 8 char­
acters of the module name are compared to 
the operand. 

Modules are bypassed using the EXCP 
routine until there is an equal compare. 
If the module is not found, the operand 
pointer is updated and control returns to 
CPLSOP in th.e Read-Control-Card routine. 
If the module is found, control goes to 
PRTHDR in the Analyze-Library-Record rou­
tine. 

ANALYZE LIBRARY RECORD CHART WE 

Objective: To read a record from the 
relocatable library module and to determine 
the record type. 

Entries: 
1. Initially from the Locate-Module rou­

tine 
2. To TSTPRT from the Process ESD routine 

after punching has been completed for 
any of the record types. 

3. To PRTl from each of the record­
processing routines to complete 
printing for the record. 

Method: If DSPLY or DSPCH has been 
requested, the module header is printed on 
SYSLST. If PUNCH or DSPCH has been 
requested, a CATALR card is punched on 
SYSPCH. 

For punching, each record in the module 
is analyzed as a blocked ESD, TXT, or RLD 
record. The routine branches to the proper 
routine for handling these records. Other 
records are punched without special han­
dling. 

For display, each record in the module 
is analyzed as a blocked ESD, TXT, or RLD 
or as a REP or SYM record. This routine 
branches to the proper routine for handling 
these records. Other records are displayed 
without special handling. 
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When the end of the module is found, if 
the operand is not ALL or .ALL, the operand 
pointer is updated and control returns to 
IFDOT in the Rea<i-control-Card routine. If 

. the operand is ALL, this routine is reexe­
cuted until the end of the relocatable 
library is found; then control goes to 
AINITT to read another control card. If 
the operand has the suffix .ALL, no new 
operand is picked up; control returns to 
CPLSOP in the Read-Control-Card routine. 

PROCESS ESO CHART WF 

Objective: To punch or display ESO 
records. 

Entries: 
1. From the Analyze-Library-Record routine 

to ESOPCH to punch, or to ESDPRT to 
display, the ESO record. 

2. From the RLD and TXT routines to punch 
the last card for each record. 

Method: ESO records are 162 bytes long. 
The first 2 bytes are the number of logical 
records and the length of each logical 
record within the physical record. 

From the ESO record, 48 bytes of infor­
mation are punched into each card. The 
last card contains the remaining bytes if 
there are any (BBC or block byte count is 
greater than 0). The routine returns to 
the TSTPRT entry point in the Analyze 
Library Record. 

From the ESO record, each ESO item is 
displayed on a new print line. After the 
end of the ESO block is found, the routine 
returns to the PRT1 entry point in the 
Analyze-Library-Record routine to print the 
last ESO item. 

PROCESS RLO CHART WG 

Objective: To punch or display RLD 
records. 

Entry: From the Analyze-Library-Record 
routine to RLOPCH to punch, or to RLDPRT to 
display, the RLD record. 

Method: RLO records are 162 bytes long. 
The first 2 bytes are the number of logical 
records and the length of each logical 
record within the physical record. 
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From the RLD record, 48 bytes of infor­
mation are punched into each card. When 
less than 48 bytes remain to be punched, . 
the routine branches to EDCPGP in the Proc- \ 
ess ESO routine to punch a card with the 
remaining bytes, or to REINT1 if no bytes ... 
remain (BBC or block byte count equal 0). 

From the RLD record, each RLD item is 
displayed on a new print line. After the 
end of the RLD block is found (BBC equals 
0), the routine returns to the PRT1 entry 
point in the Analyze-Library-Record routine 
to display the last RLD item. 

PROCESS TXT CHART WH 

Objective: To punch or display TXT records 
and to display REP or SYM records. 

Entries: From the Analyze-Library-Record 
routine to: 

• TXTPCH to punch TXT 
• TXTPRT to display TXT 
• REPPRT to display a REP card 
• SYMPRT to display a SYM card. 

Method: TXT records are 162 bytes long. 
The first 2 bytes are the number of logical 
records and the length of each logical 
record within the physical record. The TXT 
record from the relocatable library con­
tains two text statements. Each text 
statement is punched into a card or printed 
on one line. 

When punching TXT statements, this rou­
tine punches the first and branches to 
EOCPGP in the Process ESO routine to punch 
the second. 

When displaying TXT statements, this 
routine prints the first and branches to 
PRTl in the Read-control-Card routine to 
print the second. 

SYM and REP records contain only one 
logical record. It is displayed at PRT1 in 
the Read-Control-card routine. 

/ 
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ERROR MESSAGE SUBROUTINE CHART WJ 

Objective: To print error messages on 
SYSLOG and SYSLST~ 

Method: This routine writes the last con­
trol card on SYSLST. It gets the address 
and length of the error message to set up 
the ccw. Th~re are three types of messa­
ges: 

• Information messages 
• Decision messages 
• Action messages. 

If it is an·information type; the mes­
sage is printed on SYSLST and the routine 
returns to the link register address. 

If it is a decision type. the message is 
printed on SYSIST. If SYSLST and SYSLOG 
are different devices, the last control 
card read and the message are printed on 
SYSLOG. If SYSLOG is not a 1052 the job is 
canceled. If SYSLOG is assigned as a 1052·, 
the user has an option to ignore the mes­
sage or cancel the job. 

If it is an action type, the message is 
printed as for a decision type but no con­
trol card is written on SYSLOG. 

FIND LIBRARY SUBROUT mE CHART WK 

Objective: To find the beginning of the 
relocatable library. 

Method: The logical unit is determined to 
be SYSRES or SYSRLB. The private tape 
label is checked if the library is on 
SYSRLB. 

Every time this routine is executed, the 
library tape is positioned immediately 
before the first record of the library. If 
the library is on SYSRES: 
1. The number of tape marks preceding the 

library on SYSRES is saved. 
2. The library record count is initialized 

to O. 
The current position of SYSRES must always 
be known in case the SYSREs tape is moved 
by a fetch. 

EXECUTE CHANNEL PROGRAM SUBROUTINE 
CHARTS WL. AND WM 

Objective: To repoSition SYSRES if it has 
moved, and execute the requested channel 
program. 

Method: If the entry point is EXCP, set a 
switch to wait after executing the channel 
program. If the logical unit determined by 
the Find-Library Routine is SYSRLB, execute 
the channel program. 

If ·the logical. unit is SYSRES, test to 
see if the SYSRES .tape has beeQ. .. moved by a 
fetch. If SYSRES has moved, reposition the 
tape using the tapemark count and record 
count. Then execute the channel program. 
wait if the switch has been set. Reset·the 
switch and return to the calling routine. 

The tapemark count and record mark count 
must be updated after each execution of 
this routine. 

SOURCE STATEMENT LIBRARY SERVICE (SSERV) 

SSERV displays on SYSLST or punches on 
SYSPCH or displays and punches books from. 
the source statement library. SSERV·is 
composed of one phase and is fetched when a 
,I/. EXEC SSERV card is read by Job Control. 

Figure 57 shows the I/O.and program flow 
of SSERV. 

INITIALIZE AND READ CONTROL CARD CHART XA 

Objective: To read librarian control cards 
from SYSRDR and to analyze the operation 
code and operands of the control cards. 

Entries: 
1 •. From Job Control when a // EXEC SSERV 

card is read. 
2. From the End-of-Book routine when a new 

control card is required. 

Method: This routine determines if the 
source statement library is on SYSSLB or 
SYSRES. If the library is on SYSSLB, that 
private tape is opened. If the library is 
on SYSRES, the supervisor calls and the CCB 
are reset. 

At CALLCS a control card is read and 
evaluated to determine if the operation 
code calls for printing, punching, or both. 
If a /* card is read. SSERV is complete and 
exit is to Job Control. If the operation 
is printing, control skips to the next 
routine, the Fill-Buffer routine. 

If the operation includes punching, 
SYSPCH is opened and the operation field is 
scanned for the operand CMPRSD. This oper­
and sets a switch to produce punched output 
in compressed form. 
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Figure 57. 
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OUTPUT LIBRARY RECORDS CHART XB 

Objective: To analyze an operand on the 
control card, to locate the book named, and 
to print or punch the library records. 

Entries: 
1. From the Read-Control-card routine to 

process the first operand on a control 
card. 

2. From the End-of-Book routine when end­
of-book is not found and another 
library record must be processed. 

3. From the End-of-Book routine to process 
subsequent operands on the control 
card. 

Method: The first operand in the control 
card is extracted by the subroutine BLNENT. 
If present, the sublibrary prefix A. or C. 
is saved, and a.test for the operand ALL is 
made. If ALL, mDBK locates the first book 
in the sublibrary and BKNOOU writes the 
header. 

If the operand is not ALL, it must be a· 
bookname •. mDBK locates the book and 
BKNOOU writes the header. 

At CLRCO the output buffers are filled 
and written out until the end of the input 
record is found. Records written on SYSPCH 
may be in compressed form as they are in 
the library record, or may be expanded to 
the original card format. Records written 
on SYSLST are always expanded. 

When the end of the input record is 
encountered, control goes to the End-of­
Book routine. 

END OF BOOK CHART XC 

Objective: To test for end-of-book and 
either to read in another record from the 
book or to complete processing for the 
book. 

Entry: From the output library record 
routine when the end of a library record 
block is encountered. 

Method: If the end of book test indicates 
more records remain to be processed in the 
book. another record is read from the 
library. Control returns to the 
Output-Library-Record routine. 

If end-of-book has been reached, the 
last line on SYSLST and the last card on 
SYSPCH are written. A BKEND statement is 
also written. Control returns to: 

• GETALL in the Output-Library-Record 
routine if the current operand is ALL 

and more books in the sublibrary remain 
to be processed. 

• TSTQUA in the Output-Library-Record 
routine if more operands on the control 
card remain to be processed. 

• CALLCS in the Read-Control-Card routine 
if a new control card is required. 

OUTPUT SUBROUTINES CHART XD 

Objective: To punch or display source 
statement library records. 

CPRPCH (alternate entries CPPCH1 and 
CPPCH2) punches a compressed card image on 
SYSPCH. Columns 76-80 contain a card 
sequence number. 

EXPOUT punches on SYSPCH and prints on 
SYSLST an expanded card image according to 
switch indicators for punch and display 
output. If compressed output is specified, 
this routine does not punch. 

INPUT SUBROUTINES CHART XE 

Objective: To read and analyze a control 
card. 

RDRog reads a control card. If the card 
is blank. it reads another. If the card is 
/*. control goes to SLASHO to display and 
punch the end-of-file indicator and to call 
in Job Control with an SVC 14. 

BLNENT scans across the card for the 
first operand. 

NBLENT locates an operand after the 
first by scanning the operand field for a 
comma or a blank. A blank delimiter indi­
cates the last operand has been located. 

FIND BOOK SUBROUTINE CHART XF 

Objective: To locate a book in the source 
statement library. 

Method: This routine determines the poSi­
tion of the source statement library file 
with respect to the desired book. The 
action taken depends on the position: 

• Read tape to desired book if in the 
desired sublibrary and not past desired 
book. 

• Forward-space the file to next tape 
mark if neither in nor beyond the 
desired sublibrary. Read tape to 
desired book. 
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• Backspace the file to tape mark if 
reading in the desired sublibrary but 
past the desired book. Forward space 
over the tape mark and read to desired 
book • 

• Backspace the file two tape marks, and 
forward space over the last tape mark 
if tape was past desired sublibrary. 
Read to desired book. 

A block count of each read is kept in 
case repoSitioning ever becomes necessary. 
If the source statement library is on 
SYSRES and the tape has been moved out of 
the library area by a FETCH, SYSRES must be 
repositioned back to its former position in 
the source statement library. If the tape 
was moved out of the source statement 
library area, it must be ahead of the 
library. The tape must be read forward to 
the desired book. Using the block count, 
it is repoSitioned to the block it was 
operating on when the FETCH occurred. 

HEADER SUBROUTINE CHART XG 

Objective: To punch and display the head­
ing lines CATALS and BKEND. 

A CATALS header is punched on SYSPCH if 
punching is required. A CATALS header is 
displayed on SYSLST if display and punching 
are required. 

A BKEND header with the bookname is 
punched if punching is required. If com­
pressed output is specified, a compressed 
output operand and a sequence-check operand 
are included in the header. A BKEND header 
with the bookname is displayed if display 
is required. 

SPACE CONTROL SUBROUTINES CHART XH 

Objective: To control spacing on 5YSLST. 

SPACE1, SPACE2, and SPACE3 skip 1, 2, 3 
lines on SYSLST. In each case a check is 
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made to determine if the skip requires 
starting a new page (line count equals 
zero). 

~ skips to a new page on SYSLST. 
The line count is restored to the number of 
lines per page on SYSLST. 

ERROR MESSAGE SUBROUTINE CHART XJ 

Objective: To print error messages on 
SYSLOG and SYSLST. 

Method: This routine writes the last con­
trol card on SYSLST. It gets the address 
and length of the error message to set up 
the CCW. There are three types of messa­
ges: 

• Information messages 
• Decision messages 
• Action messages. 

If it is an information type, the mes­
sage is printed on 5YSLST and the routine 
returns to the link register address. 

If it is a decision type, the message is 
printed on SYSLST. If SYSLST and SYSLOG 
are different devices, the last control 
card read and the message are printed on 
SYSLOG. If SYSLOG is not a 1052, the job 
is canceled. If SYSLOG is aSSigned as a 
1052, the user has an option to ignore the 
message or cancel the job. 

If it is an action type, the message is 
printed as for a decision type but no con­
trol card is written on SYSLOG. 
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APPENDIX A. FLOWCHART LABELS 

SUPERVISOR NCLRET BB,BC,BD,BE,BF 
~ Chart NONTRY AA --.- NOQENT AD 
BORTN CB NOTFUL AD 
BSRRTN CB NOTLST BG 
CALLeN BC,BD,BF,BG,BH NOT RES AD 
CANCSW AB NX'rDEV AC 
CHKl BH,BE NXTPUB AC 
CHNSCH AA NXTQNT AA 
CKCD BG OCEXIT BF 
CLRCCB AA OVERTN CB 
CNCL BC PCEXIT BE 
COMPAR BG PCHECK BH 
CORPUB AC PTFETC BG 
CQDSPL AA PUNASG AA 
CQUDSP AA QUl::ERR AD 
CRJR'l'N CD RDBKWD BG 
CSSWl AB RDBRTN CC 
CSSW2 AB RDCNT CC 
CTLRTN CC RD.r'OR BG 
CTROLL CD RDRES BG 
DISWHY AC RORTN CC 
DTCRTN CC REGS BE,BF 
DTCVRT CA RESMVT BD 
ECHECK CA REWND BG 
EOJ BD RSBUSY BE,SF 
ERECEX CD RTNCHK BE,BH 
ERETRY CB SELECT AC 
ERGRTN CC SETBSY AB 
EXTINT . BH SETCCW BG 
FETCH BG SETIME BC 
FGTPUB AA SKPF2 BB 
FREDEV AC SSELER CC 
E'ROMTR BA STMODE AB 
FTCHl BB STRTIO AB 
FTCH2 BB STXITC BF 
FTCH3 BB STXITP BE 
FWSTCL CD STXITT BE 
GETCHQ AC SVCINT BA 
GETCOD BA SYSAND BD 
GETS EN AD SYSOR BD 
GIOADR AB TAPERR CA 
lLSVC BF TCLRN CD 
ILSVC2 BF TESTFP CD 
IMDCID AB TIECRC CD 
INITRG AC TILOOP CD 
INTERR AC TOTRTN BC 
INTRTN CB TOUSR BC 
lOPC AD TSTAPE AB 
ITEXlT BE TSTCDE AD 
JBOVER AB TSTEOJ AS 
KEYR'l' BH,BE TSTERQ AB 
LCLRTY CB TSTHI BA 
LDREGS AC TSTLDP CD 
LEXEQU CB TSTLRD CC 
LINTRQ CB TSTLST CC 
LM2F BB TSTNOS CC 
LOAD 4 BB TSTNUQ AA 
LTFETC BG TSTQEF AC 
LTRET SO TSTUEX AC 
LUNASG AA UNCRTN .AD 
MVCOM BB UNTCHK AD 
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URET BC CRJBSQ EL 
WAIT BC DA'rE EG 
WNDTP BG DEV EO 
XRET BE,BF,BH DVCDN EH 

DVCDN1 EH 
DVCDN3 EH 

TRANSIENT ROUTINES DVCDN5 EH 
Label Chart DVCDN6 EH 

DVCUP EH 
$$ANERRM CE EDT EST EK 
$$ANERRN CF EFFASG E~' 

$$ANERRO CF ENOTST FA 
$$ANERRP CG ENTRY EC 
$$ANERRU CB EOFOFF EL 
$$ANERRV CJ EOJRTN EJ 
$$BCHKPT DA EXCEDT EK 
$$BCNCL DB EXCPRG FC 
$$BDUMP DC EXCUSR EK 
$$BEOVRT OK EXEC EK 
$$BILSVC DE FETCHR EK 
$$BJCOPT OF GETJIB FC 
$$BMSGIN DG GETPUB FC 
$$BPCHK DB GO EP 
$$BPDUMP DC GOCAT EP 
$$BRSTRT OJ IGN ED 

IGNORE EJ 
IGNRTN EJ 

JOB CONTROL INCLUD EC 
Label £hY!. INCPBP EJ 

JBCIN2 EA 
ACTION EC JBINPR EJ 
ALTTST FA JIBDCO FD 
ASGEND EF JIBENO FU 
ASGNLS FA JIBLOP FD 
ASGNLU EE JOB EL 
ASGNPR EE JOBCTL EA 
ASGNSY EE LBLEXH ES 
ASGNSJ EE LINK EP 
ASGNS4 EE LINOUT FG 
ASGTYF EF LISTIO EM 
ASSGN ED LOG EN 
BINCON FB LOGCHK FD 
BTLRTN FB LOGGER FE 
BTOFRT ER LOGOUT FG 
BTONRT ER LOGPRT FD 
CANCEL EG LPRGLP EM 
CATAL EP LS'fOWN EM 
CCLOUT EG LSTPRG EN 
CCLRTN EG LSTSYS EM 
CCPROC EB LSTUNA EM 
CHKLUN EN LSYSLP Et-l 
CHKNUM FB LUALP EM 
CBKTYP EN MASGN E1:: 
CHPR FB MOVERT FO 
CBSYS FB MSGOUT FD 
CHSYU EG MTC EN 
CHSYSO FB MTCUCV EJ 
CHSYS1 FB MTEENO EJ 
CHSYS2 E"B MTERCV EJ 
CKCVCU FB MTTEST EJ 
CKCVLU FB MTZERO EJ 
CKMl' EG NANJIB FA 
CLOSE EG NDSCAN FE" 
CLRRTN EK NMTLB EN 
CMNTPR EB NOALT EF 
CONCAT FC NOASGN FA 
COPYLP EC NOCATL EJ , ( 

COPYRT EC NOIPT EJ \ 
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NOJBDC EF TPLEND ES 
NOJIB FA TSTALT ED 
NOJIBP EE TSTNLB EN 
NOLOG EN TSTTMP ED 
NOMORL ES UA ED 
NOTFSD EF UPSl ER 
NSCLGR FG UP Sl RT ER 
NUMPBL FB UPSICH ER 
NXTBIT ER VOL ES 
NXTOPT EP YESALT EE 
OPASG EF YESAL2 EE 
OPTION EP YESAL4 EE 
OPT LOG EP 
OPl'NLG EP 
OUTPUT FA 
PAUSE EO INITIAL PROGRAM LOAD 
PGASG EF Label ~ 
PGASGl EF 
PGASG2 EF $$A$IPLl GA 
PGATYP EF $$A$IPL2 GA 
PHASE EC $IPLRT2 GC 
PRPSYO FE ADDRTN GF 
PUBSRH EM CDSCH GE 
QLOGER FE CHKCOM GC 
RDSTMT FE CLEAR GA 
READLG FE COMDOK GC 
READRD FE CONTIN GA 
REI SUE Fe DBLSCN GF 
RESET EQ DELLOP GG 
RESFCH EK DELRTN GG 
RNOJIB FF ENADR GF 
RSJBPT FF ENDRD GA 
RSTASG FF ENTER GA 
RSTCOM EL EXTRTN GA 
RSTNTR BE GO GA 
RSTPRG FF IOHLD GD 
RSTRT EO IPLEND GC 
RSTRTN FF KEYCHK GF 
RSTSYS FF LOGRED GO 
SAVPUB EE LOGSTR GD 
SCANRl FF LOGWRK GB 
SCANR2 FF LUBRTN GB 
SCANR3 FF MSGRTN GD 
SCNRL2 FF NUMCVT GF 
SET ER OFFINT GC 
SIMEND EL ONINT GC 
SIMRET EL OPFIN+4 GC,GH 
SlZCHK FF OPFlN GC,GE,GF,GG 
SKPUNX FC OPRTN GE 
SLINCT ER ORIGIN GC 
SRCHP2 FB PBFFIN GC 
SSYSDT ER PUBCLC GC 
STDTST FA PUBDEQ GG 
STIGNO FA PUBMKE GB,GF 
STMTIN EB PUBMKl GF 
STPLOG FG RDRPT GA 
STPLST FG READER GA 
STUASG FA RBADGO GC 
SYSLGR FG READRT GD 
SYSPAR EM RESWRK GB 
SYSPTR FG REWND GA 
TAPEXC EN SCNEND GG 
TIMLOG FG SCNLOP GG 
TIMSTP FG SETLOG GA 
TMPCHK ED SETRTN GH 
TOPNDl ES SKPMVT GB 
TPCOML EN TEBCIC GC 
TPLAB ES TEBLOP GG 
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LINKAGE EDITOR MOUNFD JM 
Pass 1, Core load 1 MOD NFl JM 

Label Chart NMELOP JL ( 
NOPHCK JC 

ACTGO IN NSTDND JQ 
ACTRTN IN NSTMAN JQ 
ACTSCN IN NSTUPD JQ 
ALNKCD JP NXTSZ JB 
ALNKPR JP POSRTN JJ 
ALNKSC JP RETSTR JJ 
ALNKVL JP RPSLOP JF 
ALNKVR JP RPSRTN JF 
ATOINC JK RSTNST JQ 
BLKLOP JJ SCHCHK JH 
COGO JC SCHDET JK 
CHKRTN JF SCHOT! JK 
CHKRT1 JF SCNLOP JJ 
CNTCHK JA SCNRTN JL 
CTLCHK JH SETHDR IN 
CTLFCH JD SETTAP IN 

. CTLGO JH SKPRD JE 
CTLRTN JH SMDDIF JL 
ENDRPS JF SMDSME JL 
ENDSCN JJ SPECIO JR 
EOFCHI< JE STPLOP JJ 
ERR04E JL TNTFCH JO 
ERRISE JL TNTLOP JC 
ERR31E JM TRifLE JB 
ERR33E JL 
ERR3SE JM 
ERR36E IN LINKAGE EDITOR 
ERR37E IN Pass 1, Coreload 2 
ERR44 JS La be], Chart 
ESDCHK JM 
FOSRTN JJ ACSLTH KM 
FINCK JG BLKRLD KL 
FNOLOP JK BLKTXT KJ 
FSRRPS JF CNCALK KA 
GETCD JC EISDPC KB 
GETGO JC EISFXR KM 
GETRCD JE ELBCER KB 
GETYES JC ELBDSD KC 
INCRTN JK ELBELR KD 
INITl JB ELSER KO 
INIT2 JB ELBGSD KC 
INIT4 JB ELBINT KE 
INTCRE JB ELBLO KG 
INTFIL JA ELBLDR KH 
INTIO IN ELBNAS KH 
INTOPN JA ELBNCO KE 
IORTN JR ELBNLR KG 
IORT1 JR ELBSD KC 
IPTSWT JQ ENDPRC KM 
LABCK1 JG ENDRTN KM 
LABCK2 JG ENDSBM KM 
LIBERR JM ENLD KA 
LIBEST JM ENOXFR KM 
LIBRTN JM EPHSCD KF 
LOOORG JD EPHSCN KF 
LOGCHK JA EPHULD KF 
LSETB JS ERR1SE KN 
LSTCHK JA ERR40 KA 
LTCOAD JS ERR41 KE 
LTCONO JS ERR42 KA 
LTCDRF JS ERR43 KC,KG,KH 
LTESID JS ERR45 KB 
MAPGO IN ERR46 KB,KC 
MODCHK JK ERR47 KE,KM 
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ERR50 KJ NOT1ST LC 
ERR55 KK NTROOT LC 
ERR58 KM NUlIlCHK LA 
ERR70 KJ,KK,KM NUMSTR LA 
ERR70A KJ PHSFIN LC 
ESCNCD KF PHSPRO LC 
ESDGO KA PHSRTN LA 
ESDNXT KA PHXADD LG 
ESDRET KA QALCHK LB 
ESDRTN KA SCAGAN LD 
ESDSBM KB SCNCMN LH 
ESLBCD KB SCSY~ll LC 
EUPDLT KE STRXFR LH 
EUPDOK KE TRFRAD LG 
EUPDXT KE WRTHDR LD 
EUP'fRY KE 
MVRLD KL 
MVTST KJ LINKAGE EDITOR 
OPTRLD KL Pass 2 
OPTX'l' KJ ~ ~ 
PRTRTN KN 
REPLOP KN ABORT MA,MG 
REPRTN KN A1 MB 
RLCONS KK All MC 
RLDRTN KK A3 MB 
RLRET KK A4 MC 
RLSTP KK B1 MC 
RLSW1 KK B2 MC 
STDCHK KM B3 MC 
TSTRTN KJ B4 MC 

B44 MC 
B5 MC 

LINKAGE EDITOR B6 MC 
Pass 1, Core load 3 B7 MC 

Label Chart CWSE MD 
CMPDCT MA 

ABSCHK LA CMPDLP MA 
CHQUAL LD CMPDVR MA 
COLCMN LH COMCHK ME 
COMNVR LH CSCAN ME 
CTDCST LH DEC SON MA 
CTDOVR LH DUPLAB MF 
CTDPHS LH ENDBW1 MC 
CTDSCN LH ENDBW2 MC 
CTPHST LH ENDPH2 MD 
DECCHK LA ERAD MB 
ENTMVE LH ERR085 MA 
ENTRTN LH EXECWR MA 
ERROAE LA EXTNLP MF 
ERR05E LB EXTNPR MF 
ERR10E LA EXTSCN MF 
ERR11E LA GET MB 
ERR12E LB LORGO MF 
ERR13E LA LDRSCN MF 
ERR14E LB MAPCST ME 
ERR15E LH MAP HAS ME 
ERR20 LC MAPHNM ME 
ERR21 LC MOVE MC 
ERR22 LC MVXFR MD 
ERR24 LD OVFLOW MG 
ERR81 LG OVRLSW MF 
ERR82 LH PHADMD MI:: 
ER26DO LG PHSTOR ME 
ILLPHS LB PRBLNK MG 
ISDISP LD PREXEC MG 
IS ROOT LD PREXTN MF 
NEWPHS LE PRIN'l' MG 
NOAUTO LB PRLCNT MG 
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PRLIST MG 
PRTMAP ME 
SCNCMN ME 
SPLIT MC 
START MB 
STARn MA 
SW5 MC 
TERSXY MF 
TISTPT MA 
TXT MB 
TXT1 MB 
UNRSPC MF 
XFR NO 

LINKAGE EDITOR 
Pass 3, Coreload 1 
~ ~ 

BUILDHDR NF 
COMPUT NO 
COMPUTE NB 
ENDPH NN 
ENDTST NM 
ERRESD NH 
ESDTST NH 
FNDIDX ND,NG,NK 
GETFIRST NF 
GETRF NJ 
HDRPRT NA 
INITIAL NA 
INITAL NB 
LNECNT NE 
MOVPH ND 
MOVRFAO NK 
MOVWRK ND,NN 
NEWRCD NG 
NEXTRP NG 
NOTLR NG 
OPEN NA 
PERR NK 
PESDOK NK 
PHIDVE ND 
PHRCD ND 
POSPPR NA 
PPOINT NK 
PRT NA 
PRTHDR NE 
PRTIT NA 
RAO NL 
RLDFMT NG 
RLDRD NC 
RPOINT NG 
SAMETP NN 
SAVNEW NL 
SETCDE NA 
SETEOP ND 
SKIPRT NA 
STORJ NE 
TMWORK NN 

LINKAGE EDITOR 
Pass 3, Coreload 2 
~ Chart 

ADDCOM PE 
COMPNT PC 
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CONMOVE PC 
CONTST PC 
DOBBLK PG 
ENDPHA PH 
EXTREAD PF 
FULLBK PB 
GET INFO PA 
GETRID PA 
HDRWRT PB 
INSERT PE 
MOVHDR PB 
NEWPBA PB 
NEWRP PD 
NOTIN PO 
PULLOUT PE 
RDRLD PA 
RDTXT PB 
REPLACE PE 
RIGRLD PD 
RIDTST PD 
SETBYT PB 
START PA 
SUBSTI PE 
SUBTRACT PE 
TESTCOPY PA 
TESTSUB PE 
TXTWRT PG 
UPDATE PG 

LINKAGE EDITOR 
Pass 4 

Label Chart 

ABORT QA 
ABTERR QA 
CANCEL QA 
CNVCNT QA 
ENDCOPY QA 
ERRTST QA 
FETCH QA 
RooNE QA 
RLD QA 
START QA 
TXTREP QA 
WRITET QA 

LIBRARIAN 
MAINT - Common 
~ ~ 

AB10 SC 
AB11 SC 
AB15 SC 
ACATAL SA 
ADELET SA 
AEND SB 
ANALEN SL 
ANEWVO SC 
ANSWER SF 
BCANCL SE 
BLOPER SB 
BSFRTN SJ 
BSFR! SJ 
BSFT! SJ 
BSRINI SG 
BSRRTN SJ 
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BUFCOM SG RDAFM SG 
CALLRL SM RDIPT SA 
CALLSL SN RETLST SF 

/ 

) CANCEL SE REWBCK SJ 
CLBRCH SP RLBRCH SP 
CLRRCT SJ RLSLTP SN,SP 
COPOPR SC RSTPOS SJ 
CPYASL SK SCANFS SB 
CPYECL SL SCANRl SD 
CPYERL SN SCANR2 SD 
CPYRL SK SIXTHC SB 
DMSG SF SKIP IT SF 
DONTRO SB SKIPTO SG 
EMAINS SA SKIPTT SG 
ENDCL SM SLBRCH SP 
ENTMAI SA SWIRL SC 
EOFINC SK SWISL SC 
EOJ SE TPIPT SA 
ERRINV SA TSTCAT SM 
ERRRTN SF TSTEOV SG 
EXCP SH TSTLCH SA 
EXCPl SH TSTMV SH 
EXTOPR SC TXTTST SF 
FNSHLD SB WRTEOV SE 
FRSTCH SD WTSW SH 
FSFRTN SJ 
FSRRTN SJ MAINTC - Core Image Library 
FSTCRD SC ~ ~ 
IMSG SF 
INl:TAl SD ALLDUN SR 
LBPOST SJ BGMNT2 SS 
LGCARD SF BGNMNT SR 
LOADS SM BRNGDN SR 
LOADSl SN BYPROG SS 
LOOPXY SK CATIPL SQ 
LOOPXZ SK CATSPV SQ 
MNCOPY' SK COPIPL SQ 
MODIF SF COPONE SQ 
MODIFY SK COPRES SS 
NEWRD SA COPYBG SQ 
NOCOMP SK DELCHK SS 
NOFNDL SG DELERR SS 
NOFOND SD FRSTRU SR 
NOPRLB SM LEMSG SQ 
NOPl SF MVNAME SS 
NOP2 SF NDCILR SR 
NOREAn SB NDINIT SQ 
NXTOPR SD NEWIPL SQ 
OPERCL SB RDNUHD SR 
OPEREN SB RDOLHD SR 
OPERRL SB TRNOFF SQ 
OPERSL SB TSTDEL SS 
OPNOO2 SG TSTFRS SQ 
OPN2SW SG TSTIPL SQ 
OPRCL SL TSTSPV SQ 
OPREN SP WINDUP SR 
OPRERR SC WRAPUP SR 
OPRRL SM WRIPL2 SQ 
OPRSL SN 
OUTORO SA MAINTR - Relocatable Library 
PRPHSE 8M ~ ~ 
PRVRLB SM 
PRVRLl SM ACATAl TA 
PRVSLB SN ADELEl TA 
PRVSLl 8M ADELRS TA 
PUTLST SA AINIT TA 
PVEROR SM AINITC TA 
RCOVER SJ AINITF TA 
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AlNITl TA ADSW OR 
AINIT2 TA ALLTHT UD 
AINIT3 TA BKCPRS UF 

( AINlT4 TA BKNDCK UF 
CATAL TB BKNDPR UG 
CATCMP TB BKNMT UE 
CATEN TB BKOTl UC 
CATBP TB BKSW UC 
CATTP TB BKWAIT UC 
DELET TC BK2TST UB 
DELTCM TC BNDERR UG 
DELTCP TC CALCCB UJ 
OELTSK TC CATALS UA 
DEPALL TC CATT2 UJ 
DEPCMP TC CAT21 UB 
DEPCPY TC CAT22 UJ 
DEPSKP TC CDCTPR UG 
NOPRG TC CDNDTl UF 
OUTSEQ TB CDVSW UD 
RCAT TB CLINOU UE 
RCATA TB CNTERR UG 
RCATAL TB CPYS UJ 
RCEAP TB CTLCBT UC 
RCElCD TB DCSW UE 
RCEND TB OELETS UB 
RCESD TD OELORl UB.UE 
RCESOC TO DELOUT UB 
RCESOR TO OELQ UB 
RCESDU TO DELSW UH 
RCESMC TO DINIRT UB 
RCESWR TO OlOSW UD 
RCOCRD TB OlROEL UE 
RCOPY TG DIRSCN UE 
RCOPYL TG DIRSW UO 
RCOPYT TG DlRW UO 
RCOPYX TG DOUTT UE 

" 

RCPS2 TF DSBLT UE 
RCPS2R TF DSCNCN UE 
RCRLO TE OSWSET UB 
RCRLDB TE EOBLKT UE 
RCRLDC TE EOINT UE 
RCRLDE TE ERRSEQ UD 
RCRLDL TE FILOU UF 
RCRLOM TE FINOIR UB 
RCRLDN TE FINSHS UG 
RCRLOR TE FLGBLN UF 
RCRLDU TE FLGINC UF 
RCTXT TF FRESET UO 
RCTXTB TF GETBKN UA 
RCTXTC TF GET1CE UC 
RCTXTN TF IBKNM UE 
RCTXTR TF lNCCON UE 
RCTXTS TF INClNA UE 
RCTXTU TF INCOUA UE 
RCWSUR TO lNITS UJ 
RDELER TC IOFIN UO 
RLENO TG LAS LID UA 
RLENnB TG LCOPRC UG 
RLENDE TG LCOPRl UG 
RSKIP TG LCOSWl UF 
RSKIPL TG LCOTST UF 
RSKPCT TG LCDTSW UF 
SKPTMK TG LDCDNO UF 

LDOEL UH 
MAINTS - Source Statement Library LNGCMS UB 

Label ~ l'1ACCK UF 
MERGE2 UH 

ADRSTT UJ MLOOP UH ( 

\ 
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MVBCAT UA EMAINS VA 

'\ MVBKN1 UA ENTMA! VA 
/ MVSTMl' UD ERRINV VA 

NMCK UA ERRRTN VC 
NMSEQT UA EXCP VE 
NOBADR UF EXCPl VE 
OruLLB UF FINCOR VG 
OPRERI UA FINISD VJ 
OPRERT UA,UB FINREL VH 
OPRRTN UG FNDL2 VD 
OUTOR2 UA FRSTCH VB 
PAS2SW UD FSFINS VG 
PRERSW UC FSFRTN VG 
P2HIBT UH FSRRES VG,VH 
RDDHD OJ FSRRTN VF 
RDDULB OJ IMSG VC 
RDSAGN UJ INIFND VD 
REALLB OJ INITSHL VB 
RECASW UC IOREW VD 
RSETSW UA LBPOST VF 
RSTSKP UD LGCARD VC 
RSTSWS UG LSTMOD VH 
SBLEQT UA MODPHS VB 
SBLMSG UA NDSPLY VJ 
SBLPRT UO NEWRD VA 
SLB2T UR NOFNDL VD 
SCNCD UF NOFOND VB 
SEQNPR UG NOPl VC 
SEQSW UD NOP2 VC 
SETDEL UB NOREAD VA 
SPRTSW UO NOTBLK VA 
STPSCl UH NTONTP VJ 
SWBOA- UD NUPAGE VJ 
SWOARA UC NXTOPR VB 
WAITBI UO OPNTST VD 
WAITBO UO OPRERR VA 
WAITDl UC PAGEND VJ 
WAITDO UC PRTHDR VG 
WAITSl UC PSEUDO VG 
WAITS2 UC RCOVER VF 
WAITS3 UC RDAFM VD 
WAITS4 UC RDIREC VJ 
WNDFM UG RELDIR VH 
WTODEL UB RETLST VC 
XITSET UE REWBCK VF 

RSTPOS VF 
DSERV - Directory Service SCANRl VB 
~ ~ SCANR2 VB 

SKIPTO VD 
ANSWER VC SOURCE VJ 
ANUTHR VH TRNALL VA 
BGNDSP VG TRNONl VA 
BGNLST VG TRNON2 VA 
BSFRTN VF TRNON4 VA 
BSFRl VF TSTEOV VD 
BSFTl VF TSTLCH VA 
BSRRTN VF TSTMV VE 
BYPAGN VG TXTTST VC 
CANCEL VC UPFMCT VG 
CLRRCT VF WTSW VE 
CNVDEC VG 
CORDIR VG RSERV - Relocatable Library Service 
CORPHS VG 
DIRTYP VA Label Chart 
DMSG VC 
DONPRT VC AINITS WA 
EDITBR VJ AINITT WA 
EDTMOD VH ANSWER WJ 
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BSFRTN WM OPNTST WK 
BSFRl WM PCHSWT WA 

( BSFTl WM PPSWT WA 
BSRAGN WD PRTHCM WE 
BSRRTN WM PRTHDR-4 WD 
CANCEL lolA PRTHDR WE 
CLRRCT WM PRTHGS WE 
CMPDIR WD PRTHUD WE 
CMPMBR WD PRTHUT WE 
CMP2 WD PRTNME WD 
CMP2&4 WD PRTSWT WA 
CNVORG WE PRTl WE 
CPLSOP WB RCOVER WM 
CPSLSH lolA RDAF'M WK 
DMSG WJ RDPCAI WG 
DRASFN WD RDPCBB WG 
EDCPGP WF RDPCCT WG 
EDPCAI WF RDPCSB WG 
EDPCBA WF RDPCTS We:; 
EDPCIR WF RDRD2 WE 
EDPCIA WF REINTl WF 
EDPCLI WF REPPL WH 
EDPCLT WF REPPRT WH 
EDPCNA WF RETLST WJ 
EDPCRT WF REWBCK WM 
EDPCSC WF RLDPBP WG 
EOPCSI WF RLDPCH WG 
ENORTN WA RLDPCO We:; 
ENDRTl lolA RLDPDR WG 
EOMTST WE RLDPHE WG 
ERRRTN WJ RLDPRR WG 
ESOPCH WF RLDPRT WG 
ESDPIA WF RLDPSW WG 
ESDPRT WF RLDPUO WG 
ESOPTL WF RLDPXA WG 
EXCP i'lL RSTPOS WM 
EXCPl WL SKIP IT WJ 
EXTK3 WE SKIPTO WK 
EXTRCT WB START WA 
EXTRTl WB TSTOAL WD 
FNOL2 WK TSTEOV WK 
FSFRTN WM TSTMV WL 
FSRRTN WM TSTPCH WE 
GETFIA WC TSTPRT WE 
GETFIL WC TXPCIM WH 
GETFID WC TXPCSC WH 
GETFRl WC TXTPCH WH 
GETFR2 WC TXTPIA WH 
GETFSC WC TXTPRT WH 
GETFSI WC TXTPSA WH 
GETFSN WC TXTTST WJ 
GETFSR WC WTSW WL 
GETFTS WC 
GETFWM WC SSERV - Source Statement Library Service 
IFOOT WB La be,! ~ 
ILCCRO WA 
I LOPRD WB ALLSW XC 
IMSG WJ ALLTST XB 
INIFND WK ANSWER XJ 
IOREW WK BKENDO XC 
LBPOST WM BKNDOU XG 
LGCARD WJ BKNDOl XG 
MODIF WJ BLNENT XE 
MOVEFD WB CALLCS XA 
NOFNDL WK COTST XG 
NOLIB WA CHNGSB XB 
NOPl WJ CLRCO XB 
NOP2 WJ CMPRST XC 
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CPPCHl XD NBLENT XE 
CPPCH2 XD NOPl XJ 
CPRPCH XD NOP2 XJ 
CPRSCN XA PCHEM XD 
CPRSW XB PCHESW XD 
CSERRl XA PRTNF XF 
CSERR2 XE PRTTST XD 
CSERR3 XB RDINI XF 
DMSG XJ RDRDR XE 
EJECT XH RESCN XA 
EOBK XC RES! XA 
EOBKT XC RETLST XJ 
EOSYST XF REWLIB XA 
ERRRTN XJ RSTPRT XD 
EXP XB SBLTST XF 
EXPCD XB SCNMBL XE 
EXPOUT XD SETBIT XF 
EXPTIN XB SETOP XF 
FNDBK XF SKIPBO XC 
FWDINI XF SKIP IT XJ 
GETALL XB SLASHO XE 
GETBKl XB SLASH}( XE 
GETOUT XE SLASOl XE 
GOTOSB XF SPACE! XH 
IMSG XJ SPACE2 XII 
INITl XA SPACE3 XH 
LCNTST XH SVCLIB XF 
LGCARD XJ TPPOST XF 
LINCTl XH TSTCMl XG 
MODIF XJ TSTQUA XB 
MVBKF XF TXTTST XJ 
MVBKN XB WAITF XF 
MVBKNl XB WRGLTP XA 
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APPENDIX B. FLOWCHART ABBREVIATIONS 

A/O 
ADCON 
ADDR 
ALT 
ASGN 
ASGNMT 
ASSM 

BBC 
BKSP 
BLl( 

C/D 
CCB 
CCW 
CHAN 
CBANQ 
CHAR 
CHKPT 
CL 
CM 
CMD 
CNT 
CNTL 
COMM 
COMREG 
CSW 
CURR 
CUU 

DEV 
DIR 

EOF 
EOS 
ER 
ESD 
ESlD 
EXCP 

FAVP 
FLD 
FOCL 
FWD 
FWSP 

HDR 
HEX 

I/O 
ID 
IGN 
INFO 

JIB 

Assembled Origin 
Address Constant 
Address 
Alternate 
Assign 
Assignment 
Assembled 

Block Byte Count 
Backspace 
Block 

Control Dictionary 
Channel Command Block 
Channel Command Word 
Channel 
Channel Queue 
Character 
Checkpoint 
Core Image Library 
Common 
Command 
Count 
Control 
Communications 
CommUnications Region 
Channel Status Word 
Current 
Channel and Unit Address 

Device 
Directory 

End of File 
End of Supervisor 
External Reference 
External Symbol Dictionary 
ESD Identification 
Execute Channel Program 

First Available JIB Pointer 
Field 
First on Channel List 
Forward 
Forward Space 

Header 
Hexadecimal 

Input/Output 
Identification 
Ignore 
Infornation 

Job Information Block 
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L/E 
LD 
LIB 
loR 
LUB 

MAX 
MIN 
MOD 
MPX 
MSG 

NUM 

OP 
OPND 

PC 
PIOCS 
POS 
PROB 
PROG 
PSW 
PTR 
PUB 

R/F 
R/O 
REC 
REG 
REP 
RL 
RID 
RSTRT 

SO 
SIO 
SL 
SPEC 
STD 
STMNT 
SVC 
SYS 
SW 

TCH 
TEB 
TEMP 
TM 
TXT 

UA 

VOL 
WTM 

Linkage Editor 
Label Definition 
Library 
Label Reference 
Logical Unit Block 

Maximum 
Minimum 
Module 
Multiplex 
Message 

Number 

Operator, Operation 
Operand 

Private Code 
Physical IOCS 
Position 
Problem 
Program, Programmer 
Program Status Word 
Pointer 
Physical Unit Block 

Relocation Factor 
Relocated Origin 
Record 
Register 
Replace 
Relocatable Library 
Relocation Dictionary 
Restart 

Section Definition 
Start I/O 
Source Statement Library 
Specification 
Standard 
statement 
Supervisor Call 
System 
Switch 

Test Channel 
Tape Error Block 
Temporary 
Tapemark 
Text 

Unassign 

Volume 
Write Tapemark 

( 

( 
\, 

( 



ON-PAGE 
GONNEC TOR­
INDICATES 
ENTR V FROM 
BLOCK G2 • .... · . 

• 1 • · . 
• •••• B2 •••••••• !>. 
: CARD SEARCH : ................ 

INIT IAL BLOCK-
NOT AT ION IN BLOCK 
NAMES PROGRAM 
OR SUBROUT IHE .. 

APPENDIX C. 

: •••••••••••••••••••••••• X: 
OFF-PAGE GONNEC TOR­
INDICATES MUt TlPLE 
ENTRIES FROM 
CHART ZZ, 
BLOCKS K4 AND K5. ..... · . . 

•• 0 ZZ-K4,K5 

• X. 
C2 •• .. .4o 

•• TEST ON 

DECISION BLOCK-
NOTATION IN BLOCK DESCRIBES A 
PROGRAM TEST. NOTATION ON 

•• FIRST-TIME ...... . FLOW LINES LEAV]NG BLOCK INDICATES 
POSSIBLE RESULTS OF THE TEST • •• SWITCH 4o. .4o .. . ... 

.. OFF 

X 
•••• ·.02 ••••••••••• 

WRITE 
HEADER 

: 110 BLOCK­
NOTAT]ON ]N 
BLOCK OES CR I BES 
I/O FUNCT ION. 

: ........................... 4o X: X ........... : 

THE LABEL ABOVE 
THE BLOCK I S THE 
SAME AS THE LABEL 
IN THE PROGRAM 
FOR THE FUNC lION 
]N THE BLOCK. 

ON-PAGE 
CONNECTOR­
INDICATES 
BRANCH TO 
BLOCK C2. 

READ X ·····E2··.··.···· ·SUBRTN yy. .-.-.-.-.-.-.-.-. 
READ AND • 

LIST A CARD .. . 
•••••• * ••••••••• ct 

LABEL X 
....... oF2 ...... .. · . ... TURN ON • 
• FIRST-TIME • 
• SWITCH · .00 ••••••• 0 .... 

• X. 
G2 •• 

LOW •••• COMPARE·· •• HIGH 

STRIPED PROCESS BLOCK-
NOTATION IN BLOCK DESCRIBES PROGRAM 
FUNCT ION .. SUBROUT INE NAME AND CHAR T 
IDENTIFICATION ABOVE THE LINE INDICATE 
FUNCI [ON IS CHARTED IN DETA IL AT 
SUBRTN ON CHART YY • 

MODIFICATION BLOCK-
NOT AT ION IN BLOCK 
DESCRIBES A MODIFICATION 
OF PROGRAM FLOW. 

4o. ••• COUNT TO ••• 4o.404o ••• 

•• LI HI T •• X .4o.. • •••• 
.... •• ·Zz • x .... .EQ •• A!. 

OFF-PAGE CONNECTOR INDICATES 
BRANCH TO CHART lZ, BLOCK AI, 
WHICH HAS THE LABEL ERROR • . 

: 1 . 
ERROR 

X 
• 0 •• H2fl-tt.~ ••••• 

• CARD PRINT .. 
• CHART XX : 

• tt ••••••••••••• 

STRIPED 110 BLOCK-
NOTATION IN BLOCK DESCRIBES 
I/O FUNCTION CHARTED IN 
DETAIL AT READ, ON CHART ZZ • 

PROCESS BLOCK-
NOTATION IN BLOCK DESCRIBES 
PROGRAM FUNCTION. 

TERMINAL BLQCK-
NOTATION IN BLOCK INDICATES 
ACT]ON TAKEN OR NEXT PROGRAM 
AFTER COMPLE TI ON OF TH IS 
PROGRAM .. 

Appsndbc c. 

FLOWCHART SYMBOLS 

•• •• G5 •••••• ••• 

SUBRTN . 
..o •••••• a ••••• 

i ····.tt-H5····.·0 •••• READ ZZ 
.-.-.-o-.-tt--.-.-o 

READ 
CARD 

i< 
a····JS·a •••••••• . . 
ct SAVE COUNT 
.,. IN SAVREG 

i< 
ct O •• OK5 IHI-.olt ••• a. 

RETURN 
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APPENDIX D. PHYSICAL loeS FIELDS 

To perform PIOCS, the user builds a Channel 
Conunand Word (CCW> or chain of CCW's defin­
ing the channel program, and issues the 
macros CCB and EXCP (and possibly WAIT). 

The CCW provides the I/O command and the 
data address. The CCw has the following 
format: 

Bits 0-7: conunand code 
Bits 8-31: data address 
Bits 32-36: flags 
Bits 37-39: 
Bits 40-47: 
Bits 48-63: 

Used For _I Residual Count 

zeros 
unused 
count 

, 
I Transmitting 
I Infonnation 
: between Physical : 

: ~?~~~nd Problem f-: __ ..:B:...y'..:e_4 __ ---,,-___ B:...y'_e_5_-_'_-_'---=.-::.' ~ 
BIT DESIGNATION Bit DESIGNATION 

Bifs-
I 

Set On By-: , , , 

Sits-

Set On By-: 

Traffic Bit 
(Wa;') 

Ploes 

Unused 

Ploes = Phys;cal loes 
Pr. Pr. = Problem Program 

End-af-File 

Ploes 

Unused 

32 Attention 
33 Status modifier 
34 Control unit end 
35 B",y 
36 Channe I end 

I 37 Device end 
: 38 Unit check 
I 39 Unit exception , 
1- __ _ 

Unrecoverable 
I/O Error 

Ploes 

Unused 

40 Program-controlled 
interruption 

41 Incorrect length 
42 Program check 
43 Protection check 
44 Channel data check 
45 Chonnel control check I 

46 Interface control check : 
47 Chaining check I 

Acceptable 
Unrecoverable 
I/O Error 

Pro Pro 

2540 Punch 
Equipment or 

Byte 2 

Byte 3 

Tape Read Error 

Ploes 

Unused 

Questionable 
Condition 

Ploes 

t( Bytes 4 and 5 contain the status bytes of the Channel Status Word (Bits 32 -47) • 
If byte 2, bit 5 is on and device end results as 0 separate interrupt, device end status will OR'd in. 

* Indicates /* or /& statement encountered on SYSRDR or SYSIPT. 
Byte 4, bit X'Ol' (unit exception) is also on. 
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The CCB macro generates a 16-byte field 
called the Command Control Block (CCB) in 
which the problem program specifies to the 
PIOCS routines: 

• the CCW address 
• the symbolic unit address 
• user options. 

PIOCS routines use the CCB to return 
information to ~he problem program and to 
save bits from the Channel Status Word 
(CSW) status bytes when the I/O is complet­
ed. The CCB has the following format. 

Hexadecimal : 
Representation of I 

SYSnnn ' 
SYSRDR = 0000 : 
SYSIPT = 0001 , 
SYSpeH = 0002 : 
SYSLST = 0003 , 
SYSLOG = 0004 ' 
SYSRES = 0006 
SYSSLB = 0007 
SYSRLB = 0008 
SYSOOO = 01 00 
SYSOOI = 0101 
etc. 

Post at Device End Accept tape read User Error Routine 
data check ar 2540 
punch equipment 
check. 

Pro Pro Ploes Pro Pro 

Unused Carriage Unused 
Channel 9 

Ploes 

stored at 
Channel End. 
I t is 8 Greater 
than last CCW. 

( 
\ 



The EXCP macro puts a CCB address in 
register 1 and issues a supervisor call of 
O. The WAIT macro tests the traffic bit in 
the CCB and, if it is not on, issues a 
supervisor call of 7; control returns to 
the user when the traffic bit is tested and 
found on. 

PIOCS routines are entered through an 
I/O interrupt or a supervisor call of O. 
The old and new Program Status Words 
(PSW's) hold the information necessary to 
process the interrupts. The PSW has the 
following format: 

Bits 0-7: system mask 
Bits 8-11: protection key 
Bits 12-15: AMWP mask 
Bits 16-31: interruption code 
Bits 32-33: instruction length code 
Bits 34-35: condition code 
Bits 36-39: program mask 
Bits 40-63: instruction address 

When a request for I/O can be processed, 
the Actual I/O routine places the CCW 
address from the CCB into the CSW and the 
Channel Address Word (CAW) in location 72. 
The CAW has the following format: 

Bits 0-3: key 
Bits 4-7: zeros 
Bits 8-31: CCW address 

The actual I/O routine issues I/O 
instructions (e.g., SIO) directed to a 
device specified by a channel address and 
device address. The addresses are taken 
from the PUB assigned to the symbo.lic unit 
addressed by the CCB. 

The actual I/O routine tests the condi­
tion codes for each I/O instruction. These 
condition codes are defined as follows. 

Condition code:'Start I/O 
0: I/O operation initiated 
1: CSW stored 
2: Channel busy 
3: Not operational 

Condition code: Test I/O 
0: Available 
1: CSW stored 
2: Channel busy 
3: Not operational 

Condition code: Test Channel 
0: Channel available 
1: Interruption pending 
2: operating in burst mode 
3: Not operational 

Condition code: Halt I/O 
0: Channel not working 
1: CSW stored 
2: Burst operation terminated 
3: Not operational 

The CSW in location 64 is tested to 
determine the results of the 1/0 operation. 
The CSW has the following format. 

Bits 0-3: key 
Bits 4-7: zeros 
Bits 8-31: CCW address 
Bits 32-47: status bytes 
Bits 48-63: count 

Bits 8-31 of the CSW are saved in the CCB. 
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APPENDIX E. FORMAT OF LANGUAGE TRANSLATOR OUTPUT CARDS AND THE USER REPLACE CARD 

r------------------------------, I FORMAT OF THE ESD CARD I 
~-----T----------------------------------~ I IIMultiple punch (12-2-9). Identi- I 
I Ifies this as a loader card. I 
~----t---------------------------------~ 
I 2- 4 IESD -- External Symbol Dictionary I 
I I card. I 
~---t---------------------------------~ 
111-121Number of bytes of information I 
I Icontained in this card. I 
~-----t---------------------------------~ 
115-16lExternal symbol identification I 
I Inumber (ESID) of the first SO, PC, I 
I ICM, orER on this card. Relates I 
lithe SO, PC, CM, or ER to a particu-I 
I lIar control section. I 
~-----t----------------------------------~ 
117-72lVariable information. 
I I B positions - Name 
I I 1 position - Type code to indi-
I I cate SO, PC, LD, eM, or ER 
I I 3 positions - Assembled origin 
I I 1 pos it ion - Blank 
1 I 3 positions - Length, if an SO-
I 1 type, CM-type, or a PC-type. 
I I If an LD-type, this field 
I I contains the external symbol 
I I identification number (ESID) of 
I I the SO containing the label. 

~-----t-----------------------------------~ 173-BOIMay be used by the programmer for I 
I I identification. I L _____ ~ ___________________________________ J 

r----------------------------------, I FORMAT OF THE TXT CARD I 

~----T----------------------------------~ I 1 1 Multiple punch (12-2-9). Identi- I 
I Ifies this as a loader card. I 
t-----t---------------------------------i 
I 2-4ITXT -- Text card. 1 
~-----t---------------------------------~ , 
1 6-8 I Assembled origin (address of first 1 
1 Ibyte to be loaded from this card). 1 

~----+-----------------------------------~ Ill-12lNumber of bytes of text to be load-I 
I led. 1 
r----t-------------------------------~ 
115-16 lExternal symbol identification I 
I Inumber (ESID) of the control sec- 1 
I Ition (SO or PC) containing the 1 
1 I text. 1 
~-----t---------------------------------~ 
117-721Up to 56 bytes of text -- data or 1 
I linstructions to be loaded. I 
~-----t--------------------------------~ 113-BOIMay be used for program identifi- I 
I I cation. I L _____ ~ ________________________________ J 
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r---------------------------------------1 
I FORMAT OF THE RLD CARD I 
~----T-----------------------------~ 
I 11Multiple punch (12-2-9). Identi- I 
I Ifies this as a loader card. I 
~-----t---------------------------------~ 
I 2-4IRLD -- Relocation Dictionary card. I 
~----t--------------------------------~ 111-121Number of bytes of information I 
I Icontained in the card. I 

~---t---------------------------------~ 17-72l Variable information (multiple I 
I items). I 
11. Two positions - R-pointer I 
I (relocation identifier) to the I 
I relocation factor of the con- I 
I tents of the load constant. I 
12. Two positions - P-pointer I 
I (position identifier) to the I 
I relocation factor of the con- 1 
I trol sections in which the load I 
I constant occurs. 1 
13. One position - flag indicating I 
I type of constant. I 
14. Three positions - assembled I 
I origin of load constant. I 

~-----+--------------------------------~ 
173-BOIMay be used for program identifi- 1 
I 1 cation. 1 L _____ ~ _________________________________ J 

r----------------------------------, 
I FORMAT OF THE END CARD I 
t-----T---------------------------------~ 
I 11Multiple punch (12-2-9). Identi- 1 
1 Ifies this as a loader card. I 
t-----t--------------------------------i 
I 2-4 IEND I 
~----t-------------------------------i 1 6-BIAssembled origin of the label sup- I 
I 1 plied to the Assembler in the END I 
I 1 card (optional>. 1 
~-----t------------------------------i 
115-161ESID number of the control section 1 
I Ito which this END card refers (only I 
I lif 6-8 p'resent). I 
t-----+-------------------------------~ 117-22lsymbolic label supplied to the 1 
I I Assembler if this label was not I 
I Idefined within the assembly. I 
r---t-------------------------------~ 
I 29-321 Control section length (if not I 
I Ispecified in last SO or PC). I 
r----t----------------------------------i 
173-BOINot used. I L ____ ~ _________________________________ J 

( 

( 



r-----------------------------------------, 
I FORMAT OF THE REP CARD I 
~-----T-----------------------------------~· 
I 1 I Multiple punch (12-2-9). Identi- I 
I Ifies this as a loader card. I 
~-----+-----------------------------------~ 
I 2-4IREP -- Replace Text card. I 
~-----+-----------------------------------~ 
I 5-6 I Blank I 
~----+-----------------------------------~ 
1 7-12lAssembled address of the first byte 1 
1 Ito be replaced (hexadecimal). Must I 
I lbe right justified with leading I 
I Izeros if needed to fill the field. I 
~----+-----------------------------------i 
I 131 Blank I 
~----+-----------------------------------~ 
114-161External symbol identification I 
I Inumber (ESIO) of the control sec- I 
I Ition (SO) containing the text I 
I I (hexadecimal). Must be right jus- I 
I Itified with leading zeros if needed I 
I Ito fill the field. I 
~---+-.. _. --------------i 
117-70lFrom 1 to 11 four-digit hexadecimal I 
I Ifields separated by commas, each I 
I Ireplacing two bytes. A blank indi-I 
I I cates the end of information in I 
I Ithis card. I 
~----+--------------------------------~ 
171-72 I Blank I 
~-----+------ --------------~ 
173-80lMay be used for program identifi- I 
I lcati~. I L _____ L __________________________________ J 
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..... 
·8A • 
• 82· .. 

· • 1 · 

Svc 0 

. . 
: 3 : 

NXTQNT i ..... A4·········· · . • PICK UP NEXT • 
• POINTER FROM • 
: CHAIN FIELD : . ............... . 

: ............................ X: 
CHNSCH X 

••••• 01·· .. ••••••• • SAVE SVC OLD • 
• PSW IN 1/0 • 
• OLD PSW. • 
: SAVE REGS 1-7 : ................. 

loX. NONTRY 
•• C1 *... : •••• C2 ••••••••• : 

•• CHANQ •• YES • I NI TIALI ZE TO • 
... TABLE •• "' ••• ~ .... X. RE-EXECUTE • 

•• fUlL.. • SVC 0 .... . .. .. . ............... . 
• NO 

CLReeB i •· .. ·01··.······· 
: RESET eca : 
• P IOCS OPTION • 
• alTs TO ZERO • · . ................ -... 

X .. ·.02········· • RETURN TO • 
• INTERRUPTED • 
• PROGRAf' • ................ 

.... · . 
• 2 • 

CQUDSP X ····.B4 ..•••••••• 
• COMPUTE .. 
• CHANQ TABLE • 
• DISPLACEMENT • 
: FROM POINTER : ................. 

.x. 
C4 .o. .. 

•• LAST •• NO .o. ENTRY IN •••••• 
•• QUEUE •• .. . . .... 

• YES 

X .. ··.04·········· • PUT FREE • 
• LIST POINTER f 

• -FLPTR- t. 
.IN CHAIN FIELD. · . . ............... . 

x . ... . . 
: 3 ~ : 

: ................................ X: 
loX. lUNASG 

E1 •• • •••• E2 •••••••••• .. . . 
•• LUB •• NO • .95:11 TO • 

•• CLASS VALID, •••••••••• X. CANCEL CODE •••••• ' ••• 
•• UNIT IN •• • • X 

•• TABLE.. • • • •••• 
•• •• ••••••••••••••••• ·AB • 

• YES •• E~. 

CANCSW 

X ..... fl···.···.·· • COMPUTE LUB • 
• PO INTER AND • 
• LUB TABLE .. 
: DISPLACEMENT : ................. 

loX. PUNASG ••• FGTPUa Gl *. G2 •. •• •• ·'G3.········. •• *. ..... • • 
•• I SA •• NO •• •• NO • iil96. TO • 

~.DEVICE ASGNED ........... X •• ASSIGNMENT •••••••••• X. CANCEL CODE • 
•• TO LUB •• •• IGN •• • • ...* .... . . .. .. .. .. . ................ . 

• yes • YES 

x 
: •••• Hl ••••••••• : 

• COMPUTE .. 
• PUB TABLE • 
• DISPLACEMENT • · . .................. 

.x. 
Jl •• .. 

•• PUB •• NO 
•• tONTA IN S NULL •••••• 

•• CHANQ ,PTR •• ..... . ~;: .. : ... 
: 1 : 

X ·····KI ..•..••.•• 
• PUT FREE • 
• lIST POINTER • 
• -FLPTR- • 
• IN pua · . ................. 

. ~ .. . . 
: 2 : 

il ·.··.H2·········· • TURN ON BITS • 

:cet 'Tfi61 N~Icl~e: 
: 1/0 COMPLETE : ................. 

X .. ·.J2········· • RETURN TO • 
INTERRUPTED • 

• PROGRAM • ............... 

Chart AA. Channel Scheduler 

x ..... 
·AB • 
• E4· .. . 
CANCSW 

CQOSPL i ·.···E4 ....•.•... 
• COMPUTE • 
• CHANQ TABLE • 
• DISPLACEMENT • 
• OF NEW ENTRY • · . . ................. . 

il ...... F4·······.·· • UPDATE FLPTR • 
• FROM CHAIN 
• FIELD OF 
: NEW ENTRY ................. 

X ·····Golt ••••• • ... •• • INSERT NULL • 
.CHANQ POINTER, • 

: Ct3BA~8¥~~gR : . ................ . 
.x. 

•• H4 •••• : •••• H5 ••••••••• : 

•• LUB •• YES • SET SYSRES- • 
•• I S FOR ••• o. ....... X. HOVED B,IT • 

•• SYSRES •• • ON IN JBCSWO • .... . . *. •• • •••••••••••••••• 
• NO 

: x ............................... : 
TSTNUQ .x. 

J4 .. .. 
.* NEW QUEUE •• YES 

•• AND DEVICE •••••• 
..NOT BUSY •• .. . . 

* ••• 
• NO 

X 
• ••• K4 •••• • •••• 

RETURN TO • 
INTERRUPTED • 

• PROGRAM • ............... 

x ..... 
• AB • 
• AI· .. 
GIOADOR 

Charts 133 



GIOADR 

..... · . 
· • .AA-J4 

AC-H4 

.. i .. 
AI· • 

•• ·MUL TIPLE;: •• YES *. CHANNEL 0 .o ••••• ... .. .. .. .. .. x 
• NO 

.... 

.... . . 
: 1 : 

. .... 
·AC • 
• .E~ • · . 

• 2 • · . : •••••••••••••••••••••••• X: 
X 

•• • ••• 81 ••••••••••• 
TCH 

• ON CHANNEL 
SPECIFIED 

8Y PUB 

.x. 
Cl NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
•••• • CHECK 80TH • • * CHANNEL •• NO • CHANNELS • 

•• AVAILABLE •••••• • IF 'DEVICE .o. . SWI TCHABlE .... . ... • * ••••••••••••••••• 
• YES 

·AA-E2 
AA-G3 ..... .. 

• ALSO ENTERED 
FROM FETCH 
SUBROUT INE 
CHART 8G 

CSSWI • X. 
81t •• .... ····85····.···· •• FETCH •• yes • RETURN TO • 

•• IN OPERATION ........... X. INTERRUPTED • 
•.•. ..... • •••• ~~2!:~~~ ••••• . ... 

• NO 

TSTERQ .X. 
•• C4 •••• : •••• C5 ••••••••• : 

•• ANy •• YES • AT QUISIO .. 
•• ERRORS IN •••••••••• x. COMPLETE 

•• QUEUE •• .. PENDING 1/0. • .o.. • 
••• J' ••••••••••••••••• 

• NO .... · '. • 2 •• x. 
: .•••.•..••..••.••••••••. x: · . 

: 1 : · . .... .X. JBOVER TSTEOJ 
01 *. • •••• 02 •••••••••• .... . . 

•• DEVICE AT •• YES • i97i TO • 
•• END OF FILE •••••••••• X. CANCEL CODe • 

•• -1&-.- • • ... .. . .. .. . ............... . 
• NO 

. i. 
El •• 

•• OEVICE •• 
• 15 BURST IMPX • YES 

•• IN OPERATION •••••• .. .. 
• .o .o. .. .. 

• NO .~ .. · . 
• 1 · 

TSTAPE .X. STMOOE 

x .... · : . 

Fl.. • •••• F2 •••••••••• 
•••• • PRECEDE eCD • 

.o. DEVICE •• YES • ecw WITH • 
•• [S TAPE •••••••••• X. SET-MODE ecw • 

•• •• .USI NG PUB MODE • .... . . ... .. . ............... . 
• NO 

: X •••••••••••••••••••••••• : 

STRTIO i ······Gl··········· 
SIO 

ACCORDING 
TO cce 

. x. .•. . •. 
Hl •• H2 •• H3 •• .... ..,.. ... . 

•• CONDITION •• NO •• COND[TION •• NO ... eONonlON •• NO 

CANCSW .X • 
E4 • .o 

X 
• ••• 05.···· •• •• 

• FETCH TYPE-A -
• TRANSIENT -

MESSAGE WRITER 
OR OEVICE 
ERROR ROUT IHE 

•• '010 •• • ••• E5 ••••••••• 
•• P[OCS SET •• YES • FETCH CANCEL • 

•• CANCEL CODE •••••••••• X. TYPE-8 • 
•• •• • TRANS [ENT • .... . ............. . . ... 

• NO 

CSSW2 .X. 
F4 •• .... ·.··F5.····.··· •• TSTERQ •• YES .RETURN TO FETCH. 

•• CALLED By •••••••••• x. SUBROUT[NE • ..o FETCH •• • CHART BG • .... . ............. . . ... 
• NO 

X ····G4·· ••••..• 
• RETlRN TO • 
• [NTERRUPTED • 
• PROGRAM • ................ 

•• CODE 0 •••••••• .o. x.. CODE 2 •••••••••• x.. CODE EJ •••••••••••••••••••• .. .. .. .- -. .. -... .... .... 
•. :~ffi~~J6~~G •. =~fi~~NEL •• :~~IRATIONAL :l6~PLETE 

. ... · . .. . · . 
SETBSY X 

••••• Jl· •• ••••••• • SET DE VICE • 
• BUSY [N PUB. • 
• NOTE IF DEVICE • 
: IS BURST/HPX : ................. 

x .... · . • 1 • · . 

Chart AB. Actual I/O 

x .... · • 1 · x 
••••• J3 •••••••••• 

: ENTER WAIT .•............. 
SEE UN IT CHECK 
ERROR EXIT 
ROUTINE IONOP 
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.x. IMDCHD X 
•• J4 •••• : •••• J!'j ••••••••• : 

•• STATUS •• YES • SAVE REG 2 • 
•• BITS ON IN ••••••••• ;.X. IN 110 PSW • 

•• ceN •• • • .... . . .. .. . ............... . 
• NO 

x .... · . 
• 1 • · . 

•• a •• 
·At • 
• C2. . . . 
LDREGS 

( 
\, 



.... Al···.····· · . : I/O INTERRUPT: ............... 

INTERR X ..... 81··.······· • SAVE REGS 1-1 • 
• TURN OFF WAIT. 
• IN 110 OLD • 
• PSW · . ................. ..... 

*A8 • · .J~. 
LDREGS X 

Cl •• • •••• C2 •••••••• •• .... . . 
•• SAME •• YES • RESTORE REGS 

•• DEVICE AS FOR •••••••••• X. 2, 3 
•• LAST SID •• • .... . .. ... . ............... . 

• NO 

X 
••••• 01· ••••• •••• 
: ~lR~R~~~G ~, : 
• SET REG 3 • 
: FROM FOCL ................. 

X 
•••• ·El.· •••• • •• • 
• SET REG 2 • 
• TO OEVICE • 
• ADDRESS FROM • 
: 110 OLD PSW : ...........•..... .... .. · .. .:3 •• x. · .. .... 

CORPUB .X. 
Fl·. .. .. 

•• PUB fOR •• YES 
... INTERRUPTED ..... .. 

•• DEVICE •• .. .. .... 
• NO 

NXTPU8 X ·· .• ·Gl·.···.···· · . .UPDATE POINTER. 
• TO NEXT PUB • · . . ................. 

lOX. 
Hi •• .. .. 

. : .. . . 
: 1 : 

•• PUB FOR •• NO 
-.SAME CHANNEL •••••• .. .. .. .­.... 

• YES 

.: .. · . 
• 3 • · . .... 

ic .... . . 
: 2 : .... 

ic .... · . 
• 1 • · . .... 

Chart AC. I/O Interrupt 

. ... · . • 2 • · . 

· . 
• I • · . 

GETCHQ X ·····84 ...•.. · .. · .. AT CQDSP, .. 
• LOtA TE CHANQ • 
• ENTRY. cca • 
• ADDR TO REG 1 • · . . ............... . 

OISWHY • 
TSTUEX x 

••••• C 4 ••••••••• *NNNNNNNNNNNNNNNNNNNNNNNNNN 
• TEST CSW. .. NORMAL RETURN. 
• STATUS. • IS TO • 
• SEE FIGURE 17 • • RE-SCHEDUlE • 
• ... CHANNEL AT .. 
• •• SElECT/INJTRG • ................. . ............... . 

: .......................... X: 

.... · . 
• 4 • · . 

NXTDEV lOX • 
E3 ... .. .. 

SELECT • 
INITRG X 

••••• 04 ••• ••••••• 
• AT ZROREG. 
• ZERO REG 2. 

SET REG 3 
FROM FOCL . ................. 

•• NEXT •• YES • 
• .. PUB ON SAME ........................ x. 

•• CHANNEL •• .. . . . ... 
• NO 

...... 
• AB • 
- 84 .. . . 
CSSW} 

FREOEV .x. 
F4 ... 

•• ,ANY". 
.1/0 ON QUEUE • NO 

... FOR THIS •••••• 
-. DEVICE .... 

TSTQEF 

... . . . ... 
• YES 

.x. 
G4 •• 

x ..... · . 
• 4 • · . 

• ••• DEVICE ..... YES 
•• BUSY DR IN •••••• 

•• ERROR •• ... . . . ... 
• NO 

X 
a····H4 .. •• .. •• .... •• 
• AT CQDSP. • 
• LOCATE CHANQ .. 
.. ENTRY. PUT • 
• cca ADDRESS .. 
• IN REG 1 .. . ................. . 

x .. .... 
"AS· 
• AI· . . · GIOAODR 

...... · . • 4 • · ' . 

Charts 135 



· . 
• 2 • · . 

· ••• AZ····· •••• · . UN[ T CHECK 

UNTCHK X 
: •••• 62 .......... : 

seT FLAG 
FOR RETRY 

· ................. 
.. x. 

C2 ••••• (3 •••••••••• 
•• *. .. IF BURST/MPX ... 

• :* CH~~SEL ·:.~:~ ••••• X: 8~¥I~5RSf~~~x : 
*. .." .. IN OPERATION .. 
*..* .. • * ... " ................ .. 

• NO 

TSTCDE .X. 
02 *. 

. - *. 
.. " CHANNEL *. NO .. *. OR DEVICE •••••••••••••••••• X. 

END 
*. .* 

* ... " .. YES 

X ·····E2 •.• · •..... 
.. seT FLAG .. 
.. FOR IGNORE .. 
.. RATHER THAN .. 
.. RETRY .. · . ................. 

.. x. 
F2 *. 

.. -OEVICE *. 
.. " END *. NO *. POSTING •••••• 
*. DESIRED .-

*. - ... " ~;; ... ~ •• 
• 1 

x .... . . 
: 2 : 

: ...................................... x: · 

Chart AD. 

UNCRTN .. x. 
G2 *. ._ e • 

• _ USER HAS *. NO 
*. UNI T CHECK .. * ....... 

* .. ROUT[ NE .. " 

*. * ...... * X 
.. YES •••• 

x 
: •• ' •• H2 ••••••••• : 

.. TURN ON eea .. 
-BIT 18 TO SHOW" 
:OISASTER ERROR: ................... 

it ··.·J2········· ... CONTINUE • 
• EXIT 

TSTUEX 

Unit Check 

· • 1 · 
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· . • 1 • · . 
QUEERR .. x. NOQENT 

64 •• ..* •• B5 •• *** •••• * 
.• *. * ... 

•• ERROR •• YES • @9A@ TO • 
QUEUE 

*. FULL 
.* ••••• oooo. X* CANCEL CODE • 

.' * *. .' • .... * 
* NO 

NOTFUL X 
•••• *C4 •••••••••• 
• UPDA TE ERROR • 
.QUEUE POINTER •• 
• FLAG PUB ENTRY. 
.C/S FLAG BI T 3 • 
* • ................. 

X ..* .. 04 •••••••••• 
.IN ERROR QUEUE • 
• SET CSW 1 PUB • 
.ADORESS. ERROR. 
• FLAG. ZERO • 
: .. ;~~;~.~!!; ... : 

X 
···*CS········· 

• CONTINUE • 
EXIT 

TSTUEX 

eX. IOPC 
E4 *. • •••• ES •••••••••• 

....oo • SET MESSAGE • 
•• PROGRAM •• YES • NUMBER • 

..OR PROlEC TI ON •••••••••• X. FOR TYPE OF • 
•• CHECK .... • ERROR • .... . .. .. . ............... . 

• NO 

GETSEN X •••• ·.F4·· •• •·•• •.• OBTAIN 
SENSE 

INFORHATION 
USING 

ERRSIO . ........... . 
.x. 

G4 •• 

X 
• ••• FS· ••• ••••• 

• PROGRAM CHECK • 
• EXIT • · •••• 11 •••••••••• 

SELECT 

..•. ····G5·.·· •• ·.· •• _. YES -
•• TAPE •••••••••• X. TAPERR .. .. . . 

·oo ••••••••••••••• ..... 
• NO 

NOTRES .. x. 
H4 ... • •••• H5 •••••••••• 

oo. ..... • IF DEV I CE END • 
•• CHANNEL •• YES .POSTING DESIRED • 

•• 9 OVERFLOW ON •••••••• oo .. X. SET ceB • 
... PRINTER •• • BIT 22 

·oo .. • • .. .. . ............... . 
• NO 

X ··.·J4.········ • RESCHEDULE • 
1/0 EXI T 

SELECT 

X ·.··JS ... ··•····• • CONTI NUE • 
EXIT 

TSTUEX 

SEE UNIT CHECK 
ERROR EX IT 
ROUT I NES 

/ 
\ , 



Chart BA. 

····AZ········· .. svc .. 
: INTERRUPT : ................ 

SVCINf ')C'. 
82 - • .. _ svc 0 Woo 

oo. EXECUTE WOO YES 
WOO CHANNEL ...... . 

*. PROGRAM .-a. ._ 

Woo .. " 
• NO 

x ..... 
*AA .. 
.. 81_ .. 

.. CHNSCH 

x 
: •••• C2 ••••••••• : · . : SAVE REGS B-1 : · . ................. 

. x. 
02 Woo 

.. - ·oo NO •• SVC WOO 
........ Woo [N PROBLEM .. " 

WOO STATE .. " Woo ._ 

Woo .* 
.. YES 

.x. 
E2 *oo oo. w • 

.. " PROBLEM WOO NO 
if. PROGRAM GAVE .. w ........................ . 

*. SVc .-a. ._ 

* ... ·;e5 

X ·····F2·········· .. SAVe 
.. PROBLEM 
.. PROGRAM REGS 
.. 0-15 · ................. 

FROHrR X 
••••• F3 •••••••••• 
.. seT TVPE-'B .. 

l~a~~li~l : . . . . ................. 
:x .....•....•...•......... : 

:TSTHI .x. 
G2 *. 

... w. 
•• LEGAL *. NO *. SVC CODE .w •••• 
*. .-

*. .-* •• * 
.. YES 

: ••.••••••• x: 
GErtOD X 

••••• H2·· .. ••••••• .. GET THE SVC .. 
.. CODe FROM .. 
.. THE OLD SVC .. 
: PSW BYTE 34 : ................. 

x 
: •••• J2 ••••••••• : 

.. DETERMINE .. 
-LABEL FOR SVC ... 
: see TABLE : ................. 

X ••.• K2········· .. BRANCH TO .. 
.. SVC ROUTINE .. · . ............... 

x ..... 
-SF .. 
.. D5-

.... *ILSYC 

Supervisor.Call Interrupt 

~2~nNE:SVC :TABLE 

:'mHi··:T·:·sm·: 
: "'FTCH2"":· 2"":" svcz·: 
:·FrcH3·· :·3··:·Sm·: 
: ·i.oAo;,··:· 4· ·:·sm·: 
:·HVCOM··: ·s··:·sm·: 
:·cNci.···:·;,··:·m;,·: 
:·wm···:T·:·sm·: 
: ·TousR··:· s··:·ms·: 
:. rOTRN··:· 9··:· SVCg·: 
: .. sEii HE"' :.io·":" svcio: 
:·i.im··:ii··::svCU: 
:·sYSANo·:iz··:·svm: 
: .. SYSOR"": ii··:" svcii: 
:·Eoj····:i4··:·svm: 
: ·RESMW: W·:· svm: 
: ·sTiciW:i;,··:·svm: 
: ·PCEXiT":i7"·: ·svm: 
: ·srxiW:is··:·sVCis: 
:·iTEXiT":i9··:·SVm: 
:·mm·:zo··:·svm: 
: ·ocgxiT" :2i··:·svm: 
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• •••• A1 •••••••••• 

• SVC 1 • 

fTCHl X ••••• a1· ••••••• • • 
• FETCH 8G. . -.-.-.-.-.-.-.-. 
• FETCH PHASE • 
• TO BE LOADED • · . ................. 

X ·····C1· ••••••••• 
• DETERMINE • 
• ENTRY TO • 
: PHASE LOADED : · . ................. 

• ioo 
01 •• .. . .. 

•• LEGAL •• NO 
•• ENTRY ADDRESS •••••• 

*. .• .. .. 
•. oo. 

• YES 
x ..... 

• OF • 
• E5· 

• ••• 82·· ••••••• · . : SVC 2 . ............. . 

FTCH2 .x. 
C2 •• 

..REQUEST-. 
.. - FROH •• NO 

• oo TRANSIENT ••• oo ... 
•• oo· 

·- ••• ooy;; •• ! .. 
: 1 

.. x. 
02 .oo 

oo. IS •• 
oo. THERE AN •• YES 

•• ACTIVE •••• oo • 
• oo TRANS[ ENToo .. 

•• oo· 
•• oo • 

• NO 
x ..... 

·aF • 
• 05_ 

· .• ·C3····.· •. · · . : SYC 3 . ............. . 

FTCH3 .x • 
03 c. 

•• WAS •• 
oo. SYC IN .oo NO 

• .. SUPERV ISDR oo.oooo ... 
.oo STATE •• .oo .. 

.oo oo • 

• YES 
x . .... 

.BF • 
• 05· .. 

• ILSVC2 
.. 

• ILSVC •• ·llSVC. 

X .. ····E1· ••• ·•·•·• • RESTORE • 
• PROBLEM PROGRAM. 
• REGS 2-15 t · · ................. 

X 
• ••• F1· •••••••• 

• LO,~O PSW TO • 
• ENTER NE W PHASe. · . ............... 

X 
•• • •• E2·········· 
• TURN ON TYPE • 
• a TRANSIENT • 
• Acn VE SWITCH. 
: SAYE OLD PSW : ................. 
· '. : 1 :.Xoo ... ~ . 

SKPF2 X 
·····F2········· ... 

:~!~~!;-.-.-.-2~: 
• FETCH TYPE a • 

TRANSIENT • 
ROUTINE • . ............... . 

X 
•••• G2·· ••••••• 

• LOAD PSW TO • 
• ENTER ·TRANSIENT. 

• •••• ~~~!~~~ ••••• 

Chart BB. SVC 1 - SVC 5 

X 
•• ••• E3· ••••••••• 
• SAVE I/O • 

aLa 
PSW 

X ····.F)···· .. · • TURN ON • 
• TYPE A 

TRANSIENT • 
SWITCH • 

X 
••••• Gl.··· •••••• 
• PTFETC aG-.-.-.-.-.-.-.-.-. 
• FETCH PHYSICAL • 
• TRANS lENT • 
• ROUT INE • ................. 

X 
•• ••• H3.·· •••• 
• TURN OFF • 
• TYPE A «-
• TRANS leNT 

SWITCH • . 

X ·····J3····.··.·· · · · · 
RESTORE 
110 OLD 

PSW 

X · •• ·K3.··· •••• • • LOAD PSW TO • 
• ENTER TRANSIENT. 
• ROUT INE • ............... 
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····e4 •••.•...• · SVC 4 

LOA04 X ·····F4·· .. ··· •... .fETCH aG. 

:-·lOAO-CALLEO·-: 
« PHASE SAVING • 

: .. ~~~.~;~.:~~ .. : 
LM2F X ·····G4 .••.••.... 

• GET ENTRY • 
• POIN.T. RESTORE. 
• REGS 2-15 • . . ............... . 

X ····H4········· • RETURN TO • 
• INTERRUPTED • 
• PROGRAM • ............... 

····E5········. 
SVC 5 

MYCOH X . .. ··F5·········· 
: O~E~s~~~R~~~E : 
• INSTRUCTION • 
: REG 13 :: . ............... . 

X ·····G5········ .. .GET ADDRESS OF • 
.COMMUNICAT IONS • 
• REG I ON REG 14 • · . . . ............... . 

X . •... H5·········· 
: EXECUTE • 
• USERS HOVE • 
• INSTRUCTION • · . ................. 

NClRET X ·····Js·········· · . RESTORE • 
REGS 8-15 · . ................. 

X ••.. K5········· .. RETURN TO .. 
• I NTERRUPTEO • 
• PROGRAM • ............... 

( 
\ 



• •••• AI •••••••••• 

• SVC 6 • . ............... 

CNCL X 
• •• ··Sl •••• ••• ••• · . • PUT CODE IN • 
• CANCEL • 
: BYTE • ................. 

CALLCN X ·····Cl······· • TLRN OFF • 
• TYPE 8 • 
• TRANSIENT 
• ACTIVE 
• SWITCH • .............. 

X ···.·01 •. •·•••·•• :~~~~-.-.-.-.-~~: 
.EXECUTE CANCEL. 
• TYPE-B • 
• TRANSIENT ... ................. 

X ·····EI •.•.•.•..• 
• GET JOB • 

CONTROL • 
ENTRY • 

ADDRESS • : . ................. 

X ····Fl··.······ • t.OAD PSW TO • 
• ENTER JOB • 

• •••• ~2~!~2~ •••• • 

• •••• 82 •••••••••• 

: svc 7 . ............. . 

WAIT .X. 
e2 •• 

•• IS •• 
•• 110 [N •• NO 

•• OPERATION •••••• .. .. .. . . . ... 
• YES 

X ·····02·.·· .. ·•·. • seT WAIT • 
• BIT IN OLD 
• SVC PSW 

BIT 14 

:x ............. : 
NCLRET it ·····E2 ••••.•••.• · . • RESTORE 

REGS 8-15 . . ............... . 

it •.•• F2········· • RETURN TO • 
• iNTERRUPTED • 
• ROUTINE • ............... 

Chart BC. SVC 6 - SVC 10 

····C3········· · . svc 8 • . 

TOUSR X 
••• •• 03· ••••••••• · . SAVE SVC 

OLD PSW 

· . ............... . 
X 

• •••• e3 •••••••••• · . 

URET 

seT USER • 
ENTRY 

ADDRESS 

. x. 
f3 •• ... .. 

•• LEGAL •• NO 
•• ENTRy •••••• 

•• ADDRESS •• .. .. .... 
• YES 

x ..... 
.Sf • 
• E5· .. 

• •••• 04 •••••••••• 

svc 9 • 

TOTRN X ·····E4·········· • seT BASE REG • 
• FOR TRANSIENT. 
• RETURN FROM • 
• PROBLEM • 
• PROGRAM • . ............... . 

X 
•••• f4 ••••••••• 

• LOAD PSW • 
• TO EMTER TYPE S. 
• TRANSIENT ... . ............. . 

fOR OPEN, 
CLOSE, AND 
EOV ROUll NE S 

• ILSVC2 

X 
••••• G3· ••••••••• . 

RESTORE 
REGS 2-15 · . ................. 

X 
•••• H3.· ••••••• 

• LOAD PSW • 
TO USER 

• •••• E5 •••••••••• 

SVC 10 

SETIHE X ·····f5·········· · . SET TIMER 
TO NEW 

INTERVAL · . . ................ . 
X ..····GS······ ••• · · . SET NEW 

TIME OF 
DAV · . . ............... . 

NClRET X 
: •••• HS ••••••••• : 

• RESTORE 
REGS 8-15 

X ····J5········· • RETURN TO • 
... INTERRUPTED • 
• PROGRAM • ......•........ 
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.... Al········· o 0 

sve 11 • 
o 0 ............... 

L TRET iC 
·····81······· 
• TURN OFF • 

TYPE B 
TRANSIENT 

ACTIVE 

: •••• ~~!!~~ •••• 

iC 
: •••• C1 ••••••••• : 

• RESTORE • 
: REGS 2-15 : 
o 0 ................. 

iC ···.01········· • LOAD PSW TO • 
• RETURN TO • 
.;:~~!~:.~~~:~!:. 

•••• 82 ••••••••• 

SVC 12 

SYSANO X ·····e2······· • RESET· 
• J8eSWl • 
• DECIMAL 57 IN • 
·COMMUNICATIONS 
.. REGION .. .............. 

NCLRET X 
: •••• 02 ••••••••• : 

• RESTORE • 
• REGS 8-15 • 

USED AFTER 
TYPE-B TRANSIENT 

X .. ···E2··.······ • RETURN TO • 
• INTERRUPTED • 

PROGRAM • ................ 

Chart BD. SVC 11 - SVClS 

• •••• C3 •••••••••• 

• svt 13 : . ............. . 

SYSOR X ..... 03···.··. 
• seT • 
• J8CSWI • 
• DECIMAL 57 IN • 
oCOHMUN ICAT IONS 
• REGION • .............. 

NCLREr X 
: •••• E3 ••••••••• : 

RESTORE • 
REGS 8-15 : 

o 0 ................. 

X ····F3········· • RETURN TO • 
• INTERRUPTeD. • 

PROGRAM ~. ............... 

140 IBM S/360BOS SysternControI (16K .Tape) 

• •••• 04 •••••••••• 

: SVC 14 • . ............. . 

EOJ X ·····E4 ...... . 
• RESET • 
• CANCEL SWITCH. 
.. FOR NORMAL • 
: END OF JOB •• . ............ . 

CALLCN X .. ··.F4····· •. 
• RESET .. 
• TYPE B • 

TRANSIENT 0 
ACTIVE 

• SWITCH • .............. 

X ·····G4 .......... . 
:~~:!-.-.-.-.-2!: 
• EXECUTE CANCEL. 
• TYPE B .. 
• TRANSI"ENT • ................. 

X 
•• •• H4 ••••••••• 

• LOAD PSW TO • 
• ENTER JOB • 
.. CONTROL • ................ 

····AS········· 
o 0 

: SVC 15 : ................ 

RESMVT .X. 
85 +. ... .. 

YES •• CHANNEL •• 
: •• + ••• ov~~~6w ., ••• 
iC 

.. .. .... 
o 0 
o 1 0 
o • 

··.·No 

.... 
.X. cs •. 

•• HAS •• 
YES •• SYSRES BEEN •• 
••••• MOVED BY •• 

ic .... 
o 

•• FETCH •• .", ' .. -.... 
• NO 

: 1 • .... 
x 

: •••• 05 ••••••••• : 

• SAVE svc 
:' OLD psw · . . ............... . 

X 
.··.··ES··········· 

SVC 0 
EXECUTE 

USERS CCB 
• ON SYSRES 

X ··.··F5·······.·· · . • RESTORE • 
: REGS 2-15 
0-. ............... . 

X ····Gs········· • RETURN TO • 
• INTERRUPTED • • •••• ~=22~:~ •••• • 

. ... .. . 
• 1 0 . 

NCLRET iC 
: .... Js ••••••••• : 

• RESTORE • 
: REGS 8-L5 :' .. . ................. 

X 
•••• 1<5 ••••••••• 

• RETURN TO • 
• IN-TERRUPTED • 
, ...... ~~2:!~! •••• • 

( 



··.·Al··· .. •••• · . • SVC 16 • 

STXITP X 
••••• Bl •••• •• ••• • 
• STORE ADDRESS. 
• OF USERS SAVE. 
• AREA. AND • 
• PROGRAM CHECK • 

: •••• ~~~!!~~ •••• : 

NCLRET X 
••• ··C1· •• ••• •••• · . • RESTORE • 
• REGS 8-15 • · . • • ................. 

X 
•••• 01 •••• •• •• • 

• RETURN TO • 
• INTERRUPTED • • •••• ~~2:~~= ...... 

• •••• 82 •••••••••• 

• SVC 17 : ............... 

PCEXIT X 
: •••• C2 ••••••••• : 

• GET ADDRESS OF • 
.. USER • 
• SAVE AREA · ................. 

RSBUSY X 
: •••• 02 •••••••• 

• RESET BUSY • 
• INDICATOR • 
• BIT 16 IN • 
• SAVED PSW • .............. 

REGS X ·····E2·········· • RESTORE • 
• REGS 
• AND RETURN 
: ADDRESS ................. 

XRET X 
.. : •••• F2 ••••••••• : 

RESTORE • 
• REGS 0-15 : · . ................. 

X ····GZ········· • LOAD SAYED • 
• PSW • 

Chart BE. SVC 16 - SVC 19 

····C3········· · . SYC 18 : ............... 

STxnT X 
••••• 03 •• • ••• • •• • 
.STORE ADDRESSES. 
• OF USERS SAVE • 
.AREA AND T IHER • 
: ROUTINE : ................. 

NtLRET X ·····E3.····.···· · . . 
• RESTORE • 
• REGS 8-15 : . ................. 

x 
• ···R~luRN·To··· • 
• INTERRUPTED • · .... ~~2:~~~ ..•. · 

•• •• A4.· ••• •••• · . SVt 19 .... · : 2 

[TExtT X XRET X 
••••• 84 •••••••••• 
• GET ADDRESS • 

OF USER 
SAVE AREA 

RSBUSY X ·····C,.···.··· · . • RESET BUSY • 
• INDICATOR • 

81 T 16 IN • 
SAVED PSW • ................ 

REGS i 
•• • •• 04 .......... . 
.. RESTORE REGS • 
• AND RE TURN • 
: ADDRESS 

· ................. 
KEYRT .X. 

E4 •• .. -. 

·····85·········· · . 
: RESTORE REGS 
• 0-15 · . . ................ . 

X ····e5·.··.··.· • LOAD PSW • 
, .TO ENTER USERS • 

• •• ~~~.~~~!!~~ .... 

. ... · . 
• 1 • · . 

•• t<EY •• NO • 
•• INTERRUPTION •••••••••••••••••• x. 

•• PENDING .-.. . . . ... 
• YES 

X XRET X ·····F4·········· · . .GET ADDRESS Of • 
• USER KEY • 
• ROUTINE AND • 
• SAVE AREA • ................. 

RTNtHK . x. 
G4 •• .. .. 

•• ROUTINE •• YES 
•• BUSy •••••• 

*. •• .. .. .... 
• NO 

x 
: •••• H,. •••••••• 

SET BUSY 
INOltATOR • 

• 01 T 16 IN • : ... ;~~~~.~~~ .. 
tHKl . x. 

J4 •• 
• * •• 

x .... · . 
• 1 • · . 

•• ROUTINE •• NO 
•• ADDRESS •••••• 

•• LEGAL •• .. .. .... 
• YES 

. x. 
K4 •• 

x .... · . 
• 1 • · . 

• * •• SAVE •••• NO 
•• AREA ADDRESS •••••• 

•• LEGAL •• .. .. ..... 
• YES 

x .... · . 
• 2 • · . 

x .... · • 1 · . .... 

: •••• FS ••••••••• : 

• RESTORE 
• REGS 0-15 · · . ............... . 

X ····Gs· ••••• • •• 
• LOAD • 
: SAVED PSW : . ............. . 

RETURN TO 
POINT WHERE 
TIMER INTERRUPT 
OCtURRED 

Charts 141 



·.··01 .•••••••• · . • SVC 20 

STXITC X ·····El·········· • STORE ADDRESS. 
• OF USER S SAVE • 
• AREA AND • 
: KEY ROUTiNE : ................. 

NCLRET X 
: •••• Fl ••••••••• : 

• RESTORE • 
REGS 8-15 • . . ................. 

X 
•• ··Gl ••••••••• 

• RETURN TO it 
• INTERRUPTED • 
• PROGRAM • ............... 

••• ·C3··· •• • ••• · • SVC 21 · 
OCEXIT .;, 

: •••• 03 ••••••••• : 

• GET ADDRESSES • 
• OF USER • 
: SAVE AREA : ................. 

RSBUSY X 
: •••• E3 •••••••• 

• RESET BUSY • 
• INDICATOR • 
• BIT 16 IN • 
• SAVED PSW • .............. 

REGS X 
••••• F3 •••••••••• 
• RES TORE REGS • 
• AND RETURN 
• ADDRESS · · . ............... . 

XRET X 
: •••• G3 ••••••••• : 

• RESTORE • 
• REGS 0-15 : . ................. 

X ... ·H3···.····· 
• LOAD .. 
• SAVED PSW • 

RETURN TO POINT 
WHERE KEY 
INTERRUPTED OCCURRED 

Chart BF. SVC 20 - SVC 21; Illegal SVC 
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·.B8-0l 
~~;~; .... . . 

.BA-G2 
BB-DZ 
BB-D3 ..... . . .. .•. 

I LSVt X 
: •••• 05 ••••••••• : 

SAVE 
ILLEGAL 

: SVC PSW • ................. 
: •••••••••••••••••••••••• X: 

I LSVC2 i 
·····ES·········· 
.. PUT CODE • 
.. FOR ILSVC • 
:IN CANCEL BYTE: 

· . ............... . 
CALLCN X ..... FS······· 

• TURN OFF • 
• TRANSIENT • 

ACTIVE • 
: SWITCH •• . ............ . 

X ·····GS.·······.· 
:~~~~-.-.-.-.-~~: 
.exECUTE CANCEL • 
• TYPE B • 
• TRANSIENT • ................. 

X ····HS········· • LOAD PSW TO • 
• ENTER JOB • 
• CONTROL ............... 

( 



· .... A1.......... : ... ;:~:.;:~ .... : 
: FETCH : •••••••• X: OLD PSW 

· ................. 
X •.... 81......... : •••. 82 ••••.•••• : 

• • SAVE NAME .. 
• LTFETC ••••••••• X. OF PROGRAM .. 
.. •• CALLED FOR · ................. 

X ·····C2·········· •••• C1......... • ENABLE 1/0 .. 
• •• INTERRUPTS • 
• PTFETC ••••••••• X. SET FETCH-[N- • 

• • OPERATION • 
••••••••••••••• .. SWITCH • ................. 

• x. . •. 
02 •• 03 •• 

•• ··SySRES •••• NO •••• IS [T •••• NO 

.... . . 
: 3 : 

.x. 
Fl·. .. .. 

•• TO BE •••••••••• x.. IBM PHASE •••••• 
·.SEARCHED •• •• •• .... ... . .. .. -.. . 

• YES • YES 

:x ..•.......•............. : 
RoRES • x. 

E2 •• . - .. • * HAS •• NO 
•• SYSRES BEEN .-•••• 

•• MOVED •• 

-.•.•. v;; •• ~ •• 

WNoTP X 
: •••• F2 ••••••••• : 

• 1 · 
•• END OF •• NO • SAVE PHASE • 

•• FILE •••••• • NAME. seT • .. .. .. .. .... 
• YES 

x 
: •••• Gl ••••••••• : 

• S TORE PHASE • 
• NOT FOt:NO • 
• CODE [N • 

: •• ~~~~~.~!!~ •• : 

CALLCN X 
••••• Hl······· · . • TURN OFF • 
• TRANS lENT • 
• ACTIVE 
: •••• !~!!~~ •••• 

X ·····Jl·········· .SVC2 BB. . -.-.-.-.-.-.-.-. 
• EXECUTe CANCEL • 
• TYPE B • 

: ••• !~~~; !~~! ••• : 

X 
•••• K1 ••••••••• 

• LOAD PSW • 
• TO ENTER JOB • 
...... ~~~!~2; ••••• 

x .... · . 
• 1 • 

: READ F DRWARD : . ............... . 
· . .... :x .•......•...........••.....••.....•• : 

REWIND X ······G2··········· 
REWIND 

TAPE 

· '. • 1 •••• · . . x. 
H2 •• .. .. 

•• PHASE •• NO 
•• FORWARD ••••••••••••••••• _._ .. .. .. .. .. .. 

• YES 

RDFOR X ROBKWO X . ·····J2···· .. ····· 
• READ RECORD • 

INTO 
CORE 

COMPAR . i. 
K2 *. .* •. 

•• CORRECT •• NO 
•• PHASE LABEL •••••• 

'. '. •• • -YES 

x .... · • 2 · 

x .... · . 
• 3 • · . .... 

.. ···.J3··· .•... ·· . 
• READ RECORD .. 

INTO 
CORE 

.x. 
K3 •• 

• ••• CORRECT·· •• NO 
•• PHASE LABEL ••• _ •• 

.' ... .. .... 
• YES 

x .... · . • 2 • · . 

x .... · . 
• 3 • · . . ... 

Chart BG. Fetch Subroutine 

..... · . 
• 2 • · 

SETCCw ic 
·····BS·········· · . • INIT[ALIZE 
• TO READ • 
:PHASE [NTO CORE: ................. 

. ••..•..... x: 
:NOTlST x 

······C5 ••••• • ••••• 

• READ BLOCK 
OF TEXT 

INTO CORE • 

.x. 
05 •• . .' 

.YES.. MORE •• 
••• ••• BLOCKS IN •• 

•• PHASE .. . . .. .. 
• NO 

.X. 
E5 •• .. . . 

NO •• PHASE * • 
• ••••• _.... ••••• •••• ON SYSRES 

ic 
····.·F4 ••••••••••• 

REW[ND 
SY5000 

'. .' .... 
• YES 

CKCD X 
: •••• F5 •••••••• 

TURN OFF 
• SYSRES • 
: MOVED SW[TCH •• . ............ . 

: .•••.....•....••....•.•. x: 
x 

: •••• G5 ••••••••• : 

• DISABLE [/0 • 
• INTERRUPTS. • 
• RESET FETCH • 

: •••• ~~!!~~ ••••• : 

.X. 
H5 •• .. .. 

YES •• TYPE A •• 
•••••• TRANS I tNT •• 

•• LOADED •• .. . . . ... 
• NO 

i ·····Js·········· :!~!~~~-.-.-.-e!: 
TEST FOR 
ERRo~S ..... ~~~2~~: .... : 

: .......... x: 
i ·.··K5·.······· · . .. RETURN 
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····Al·· ...•. ·· • EXTERNAL 
: INTERRUPT ............... 

EXTINT X ·· ••• 01·········· · . . 
.SAVE REG I STERS • 
• 0-15 AND • 
• OLD PSW IN • 
• SVPSW • ................. 

.X. 
Cl •• .. .. 

•• TIMER •• yes 
•• INTERRlJIT ............... oo .... oo. .. .. ' 

·oo oo • .. .. 
• NO 

KEYRT .X. 01 .oo 
oo. •. 

•• KEY •• NO 
•• INTERRUPT ...... oo .. .. 

•••• •••• x 
• YES •••• 

X ·····EI·········· : GET ADDRESS : 
• OF USER KEY • 
• ROUTINE AND • : ... ~~~.:~~! ... : 

· . 
• I • · . 

x 
: •••• 02 ••••••••• : 

• RESET TIMER • 
• AND TIME OF • 

DAY : ................. 
X ·····E2·.········ 

: GET ADDRESS : 
• OF USER Tl ~ER • 
• ROUT! NE AND • 
• SAVE AREA • ................. 

:X •••••••••••••••••••••••• : 
RTNCHK .X. 

Fl •• 
oo. •. 

•• ROUT INE •• YES 
•• BUSy.· •••• .. .. ...... ;;; .~ .. 

· : I : .... 
x 

: •••• GI •••••••• 

• SET BUSY • 
• INDICATOR • 
• BIT 16 IN • 
• SAVED PSw • .............. .... . 

: 1 

CHKl .x. XRET X 
HI·. .. .. 

•• ROUT tNE .oo NO 
•• ADDRESS ••••• oo 

•• LEGAL •• .. .. .. .. 
• YES 

.X. 
Jl .oo .. .. 

. ~ .. · . 
• 1 • · 

•• SAVE •• NO 
-.AREA ADDRESS •••••• 

•• LEGAL •• .. .. .. .. 
• YES 

. ~.­. . 
: 2 : .... 

· . 
• 1 • · . .... 

: •••• H2 ••••••••• : 

• RESTORE 
: REGS 0-15 

· ................. 

X ·.·.Jz .•• ····.· • LOAD • 
: SAYED PSW : . ............. . 

RETURN TO 
POINT WHERE 
EXTERNAL 
INTERRUPT 
OCCURRED 

· . 
• 2 • · . 

XRET X ·····H3·········· · . • RESTORE • 
• REGS 0-15 : . ................. 

X .•.. J3···· ..••• 
• LOAD PSW TO • 
• ENTER USERS .. 

• ••• ~~~~!!~~ ••••• 

•••• A4 ••••••••• 
• PROGRAM CHECK • 
: INTERRUPT : . ............. . 

PCHECK X 
: •••• B4 ••••••••• : 

.SAVE REGISTERS. 
• 0-15 AND • 
• OLD PSW IN : ..... ;~~;~ ..... : 

X 
·····C4··.···.··· 
• GET ADDRESS • 
.OF USER PROGRAM. 
• CHECK ROUTINE ... 
: AND SAYE AREA: . ............... . 

RTNCHK .X. 
04 

•• ·*ROUTINE-· *. YES 
•• BUSY • - •••• .. .-•••• ..... x 

• NO •••• 

X 
·····E4 ••••••• 
• SET BUSY -

INDICATOR • 
BITI6IN· 
SAVED PSW • · . . ............ . 

CHK 1 • X. 
F4 •• ... .. 

· • 3 · . ..... 

•• ROUTINE •• NO 
•• AODRESS •••••• 

•• LEGAL •• 
•••• •••• x 

• YES •••• · . 
: 3 : 

· . 
• 3 • · . 

X . .• ·.F5········· ... 
: STORE PROGRAM: 
• CHECK CODE ... 

IN CA~CEL 
- BYT E .. . ................. . 

.x. CALLCN X 
G4 -. .. . .. 

•• SAVE •• NO 
• .AREA ADORE 5S .... oo •• 

•• LEGAL •• .. . . .. .. 
.. YES 

XRET X 
••••• H4 •••••••••• · . RESTORE 

REGS 0-15 · . . ............... . 

X 
•••• J4 ••••••••• 

• LOAD PSW • 
• TO ErHER USERS. 
.• •••• ~2~!!~; ••••• 

x . ... · . 
• 3 • · . 

·····Gs······· · . TURN OFF 
TRANS lENT • 

ACTIVE • 
• SWITCH • . ............ . 

X ·····HS •••••••••• 
:~~:~-.-.-.-.-~~: 
-EXECUTE CANCEL • 
• TYPE B • 
: ••• !~e~~!~~! ••• : 

X ····Js········· • LOAD PSW • 
• TO ENTER JOB • 
...... ;2~l~~; ....... 

Chart BH. External Interrupti Program Check Interrupt 
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........ AI* ....... •••• 
TA.PERR 

T APERR X ...... 81*· .. ······* 
• IF NO TEBS • 
.. INCREMENT • 
• ERROR COUNT • 

IN PUS • 

X ·····C1· .......... ••·• o 0 

GET ADDRESS • 
OF CCW • 

FROM C SW 

.x. 
01 ". .. .. 

•• wA S ". UO 
•• CCW ADDRESS .................... . 

... STORED ... .. .. 
..... ·YES 

X 
.... • .. ·E1· .. • .... ••••• GeT ADDRESS • 

OF CCW 
.. CAUS ING • 
.. INTERRUPTION • 
o 0 ............... ........... . 

GTSTMO X 
: .... 4H.E2 ............. : 

GET SET .. 
MOOE CCW 

ADDRESS 

: x .......................... : 
ECHECK X 

....... Fl .... • .......... • .. 

.. GET TES * 

.. ENTRY NUMBER .. 
• AND TES • 
.. DI SPlACEMENT .. 
o 0 ........................ 

X 
• * ••• Gl .. • .......... ••• 
• USING CNTR TN, 

INCREMEN T 
RETRY 

COUN TER 
o 0 
......... *.* •••••••• 

.*.­o 
o 1 

Chart CA. Tape Error Recovery: 

.... 
o 0 

: 1 : 

.x. 
A3 ... ... .. 

... BUS OUT ... YES 
.oo CHECK ••• oo •• 

·oo •• .. .. 
* •• * 

o NO 

.x. 

**~ ... 
·CB • 
• AI· o 0 

< 
BORTN 

83 ... • .... • .. 84 ...... •••••• 
•• 11-. .. PREPARE • 

•• EQU IPMENT •• YES • EQUIPMENT 
•• CHECK •••••••••• x* CHECK 

". •• • ME SSAGE 
.0 .. .. 

• NO 

.x. 
C3 •• .. . .. 

... •• YES 
•• INT ERVENT ION ....... .. 

•• REQUIRED •• .. .. ..... 
o NO 

.x. 
03 •• 

.0 
.0 

OV ERRUN 
.* •. .* 

•.• * 
* NO 

3 .. 
E3 •• 

.* •. 
•• OAT A 

CHECK 
*. ". .. .... 

o NO 

.xoo 
F3 •• ... .. 

x ..... 
*CS .. 
• HI· o 0 

o 
INTR TN 

YES 

i ..... 
·CB • 
.. C4. 

o 
OVERTN 

yES 

....... 
·CC • 
• AI" 

• 0 

DC TR TN 

... DATA *. YES 

o 0 .................. 

X 
.. ... *C4 •••• ••• •• 

• PROGRAM 
: CHECK EXI T .. ................ . 

E XPRG 

CONVERTER ................. oo •• oo. 

.oo CHECK .* 
.< . ... 

o NO 

.x .. DTCVRT X 
G3 •• .. ". 

•• COMMAND ". yES 
•• REJECT ...... . 

.* .. .. .. .. 
o NO 

.x ~ 
H3 .. . . 

x ..... 
·CD .. 
• 85· • * 

* CRJRTN 

•• CHAINING ... YES 
•• CHECK' ••• ~ •• 

o. .... 
o NO 

X 

.0 

•• • ... J3 ........... •• .. .. 
• PREPARE * 

NO SENSE 
INFORMAT ION 

trESS AGE 

X ····K3········· • eeu IPMENT 
.. CHECK EX IT 

EXEQU 

x ...... 
·C8 • 
.. C4. 

o • . 
OVERTN 

·····G4 ...... ·· ••• 
• POST DATA ,. 

CONVERTER 
CHECK BIT 

IN CCB 
o ................... 

X 
• .... H4 ......... •• 

o 0 

• CONTINUE E XI T • 
< 0 .................... 

EXCON 

SEE UNIT CHECK 
ERROR EXl TROUT! NES 

Equipment Check, Data Converter Check 
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..... 
·CA • 
• A3· .. 

BORTN .i. 
AI· • 

•• RETRY·. 
•• CDUN TER •• YES 

•• GREATER THAN .................... .. 
•• 8 •• .. . . .. .. 

• NO 

.x. 
Bl •• .. .. 

•• INITIAL •• YES 
•• SELEC TION •••••• .. .. .. .. .. .. 

• NO .... · '. • 2 •• X. · . .... . 
BSRRTN X ·····Cl·········· 

: ~5!NgA~~~~~lE : 
• eea BE FORE • 
: USERS eca • ................. 

: X •••••••••• : 

ERETRY X ····01········· · . • RETRY EXIT • · ............... 
EXRTY 

..... 
·CA • • • c: • . 

INTRTN .i. 
HI·. .. .. 

•• HAS a .. NO 

LCLRTY X . .... 02·········· • PREPARE • 
B~AEE~T : 
MESSAGE : ................. .... · '. • 1 •• X. · '. .... . 

LeXeQU X ·····&2······· · . • TURN OFF .. 
RETRY 
FLAG •• .............. 

EEQUEX X ····02········· : cR~gkP~~rf : · . ............... 
eXEQU 

•• CHANNEL END •••••••••••••••••••• 
·.OCCURRED •• 

•• .a .... 
.. YES 

i 
• •••• Jl •••••••••• 

• CONTINUE EXIT. · . ............... 
ExtON 

LI NTRQ X ·····J2·········· .. PREPARE • 
• I NTERVENTI ON • 
• REQUIRED • 

MESSAGE • 

X 
•••• K2 ••• •••••• • EQUI PMENT • 

• CHECK EXIT 

EXEQU 

. .... 
• •••• ·CA-03,H3 .. · 

OVERTN i 
••• ··e4 •••••••• •• 
• PREPARE • 
• OVERRUN • 
• CHECK • 
• MESSAGE • · . ................... 

.x. 
04 •• 

•• RETRY·. 
•• COUNTER •• NO 

•• LESS THAN •••••• 
'. 9 

•.•.• ·V;~ •• ~ •• 
: 1 

loX. 
E4 •• .. .. 

•• READ •• YES 
•• OR WRITE •••••• 

•• eO~MANO .-.. .. .... 
• NO 

loX. 
F4 •• .. .. 

x .... . . 
: 2 : 

•• READ NO 
•• BACKWARD •••••• 

•• COMMAND •• .. .. -... 
• YES 

i 
.····GIt •••••••• •• 
• USING HEADQ • 
• PUT FWD • 
• SPACE Ce8 • 
• BEFORE • 
• USERS eeB • . ................ . 

:X •••••••••• : 
i 

• •••• HIt .......... . 

• RETRY EXIT · . ............. . 
EXRTY 
EXSIO 

SEe UN IT CHECK 
ERROR EXIT ROUTINES 

Chart CB. Tape Error: Bus Out Check, Intervention Required, Overrun, Chaining Check 
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..... 
·CA • 
• • E~. 

OTCRTN i ····.Al······· ... • PREPARE • 
• DATA 
• CHECK 
: MESSAGE ................. 

.i. 
Bl •• .. .. 

•• CONTROL •• YES 
•• COMMAND •••••• .. .. .. ..' .... 

• NO 

. i. 
CI •• .. .. 

i .... · . 
• 1 • · . .... 

•• READ •• yes 
•• BACKWARD •••••• 

•• COMMAND •• .. .. .. .. 
• NO 

i .... 
• 0 o 4 0 

· • 3 · 

. . 
: 4 : 

ROBRTN' X ·· .. ·B3·········· • INIT IAL IZE • 
• BKSP AND FWSP • 
• COUNTERS • 
• FOR • 
:.!~~~.;~~~~!~:.: 

X 
·····e3 •• •••••••• • MODIFY • 
• REPOS IT ION 
• eew FOR 
• FORWARD : .... ~:!~!~: ..... 

.... · . 
• 1 • · . 

C TLR TN .X. 
84 •• .. .. 

•• WRITE •• YES 
•• TAPEMARK •••••• 

•• COMMAND •• 
•••• •••• x 

• NO ••••• 

.X • 
C4 •• 

•• IS •• 

• 2 . 
•• RETRY •• NO 

•• COUNTER •••••••••••••••••••• 
•• LESS THAN •• 

•• 16 •• .... 
• YES 

o 0 : •••••••••••••••••••••••• X: 
. x. 

01 •• .. .. 
•• READ •• YES 

•• COMMAND •••••••••••••••••••• .. .. .. .. .... 
• NO .... . 

• o. : 2 :.X. 
ERGRTN·· .X. 

El •• .. .. 
•• FIRST •• NO 

•• RETRy •••••• .. .. .. .. .. .. 
• YES 

i 
•• ···FI·········· 
• INCREMENT • 
• COOOTER FOR • 
• INITIAL • 
• WRITE ERRORS • 
• IN TEB • ................. 

:X •••••••••• : 
TSTLST .i. 

Gl •• 
•• RETRY·. 

•• COUNTER •• 

RORTN X ····.e2 •••..•• ··· • INITIALIZE • 
• BKSP ANO FWSP • 
• COUNTERS FOR • 
• TAPE • 

: ••• ~~~~~l~: •••• : 

it 
·····F2·········· 
• MODIFY • 
• REPOSITION • 
• CCW TO • 
: BACKSPACE . ............... . 

.~ .. 
o • 
: 3 : 

•• LESS THAN .•••••••••••••••••••• 
•• 16 •• .. .. .. .. 

• YES 

i ..... HI·········· • INCREMENT • 
• COllllTER FOR • 
• ERASE GAP • 
• IN TEB • 
o ................. 

X ····KI·······.· o • 
• RETRY EXIT • · ............... 

EXTRY 

i 
: •••• H2 •••••••• 

• TURN OFF • 
• RETRY • 
: FLAG • . ............ . 

i 
•••• J2 ••••••••• 

• EQUIPMENT • 
: CHECK EXIT : ............... 

EXEQU 

SEE UNIT CHECK 
ERROR EXIT ROUTINES 

TSTNOS .x • 
03 •• .. .. 

•• FIRST •• NO 
•• RETRy.· •••• 

*. •• .. .. 
• •• ·YES 

" · .. ·.E3·········· • INCREMENT • 
• COUNTER FOR • 
• INIT IAL • t READ ERRORS • 

IN TEB • . .............. . 
:X •••••••••• : 

SSELER X ·····F3······· • TURN ON • 
• SELECTED 
• ERROR • 

FLAG • 

.i. 
G3 •• .. .. 

•• IS •• YES 
•• NOISE BIT ...... . 

•• ON •• 
•.•. .•.• i 

• NO •••• 

x 
: •••• H3 ••••••••• : 

• COMPUTE 
.. RECORD 
• LENGTH · . ................. 

.x. 

o • 
o 5 • . . 

• • •••• 04 •••••••••• 

• RETRY EXIT · 
EXRTY 

J3 •• • •••• J4 •••••••••• 
•• •• • INCREMENT • 

•• NOISE •• YES .. COUNTER FOR • 
•• RECORD •••••••••• X. NOISE RECORDS. 
••.•• • IN TEB • .... . .. .. . ................ . 

• NO 

x .... 
o 0 
• 5 • 
o • .... x 

• •••• K4 •••••••••• 

• RETRY EXIT · 
EXTRY 

Chart CC. Tape Error: Data Check 

X ····os •••.••••• 
• EQUIPMENT • 
• CHECK EXIT · 

TSTLRO 

EXEQU 

. ... 
o • 
• 5 • 
o 

.i. 
G5 •• 

•• IS •• 
YES.. RETRY •• 
• •••• COUNTER LESS •• 

.. ~ .. 

.co • 
• 81· . . 

•• THAN •• 
•• 101 •• . ... 

o NO 

ROC NT X 
••• •• HS·········· 
• INCREMENT • 
• COUNTER FOR • 
.PERMANENT READ • 
.. ERRORS IN T EB • · . . ............... . 

ii: : •••• Js •••••••• 
.. TURN ON • 
• IGNORE • 
.FLAG. TURN OFF 
• RETRY FLAG • . ............ . 

X 
• ••• KS ••••••••• 

• EQUIPMENT 
: CHECK EXIT 

EXEQU 
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..... 
ace· •• G;. 
· 

TSTLRO &8 .X. 
81 •• 

•••• IS •• YES 
•• TAPE CLEANING •••••• 

•• NEEDED •• 

•.•.• ·N~· .~ •• · . 
• 3 • 

X ···.·Cl·········· • AT • 
• ERRSIO • 
• REPDSI TlON • 
: TAPE ................. 

• X. 
Dl •• .. .. 

· . .... 

•• ERROR •• YES 
•• ON •••••• 

a.RECOVERY •• 

TIlOOP 

.. .. .. .. 
• NO 

• X. 
El -. 

•• IS -. 

x .... · . 
: 2 : .... 

•• BIT 1 ON •• NO 
-. IN SENSE •••••• 

•• BYTE 3 •• .. .. .... 
• YES 

X .... · . 
• 1 • 

· . ." . · . .... 

.... . . 
: 3 : .... 

TCLRTN X ·····B3·········· • AT • 
• ERRS 10 • 
• BACKSPACE • 

RECORD • . ................. 
.X. 

C3 •• .. .. 
•• ERROR •• YES 

•• ON •••••• 
·.RECOVERY .-.. .. . ... 

• NO 
i .... · . 

• 5 • · . .... 

CRJRTN X 
• •••• B5 •••••••••• 
• PREPARE • 
• COMMAND • 
• REJECT 
• MESSAGE • . ............... . 

.X. 
C5 •• 

YES •••• CONT ROL •••• 
• ••••• •••• •••••• •••• COMMAND •• 

*. •• *. •• . ... 
• NO 

x CTROLL .X • .x. 
: •••• 03 ••••••••• : 

• DECREMENT • 
: 8kSP COUNTER : · . ................. 

.x. 
E3 •• 

•• * • 
•• DOES BKSP •• NO 

..COUNTER EQUAL •••••• 
•• 0 •• .. .. . ... 

• YES . ~ .. · . • 3 • 

04 •• .. .. 
•• WTN •• YES 

•• COMMAND •••••••• .. .. .. .. . ... 
• NO 

X 
• ... ·E4 •• ••••••• • PROGRAM • 

: CHECK EXI T : . ............. . 
EXPRG 

D5 •• .. .. 
•• READ ... NO 

•• OR WRITE •••••• 
•• COMHAND .-.. .. . ... 

• YES 

.X. 
E5 •• .. .. . 

•• WRITE •• NO X 
•• COMMAND •••••• .. .. .. . . . ... 

• YES 

· : •••••••••••••••••••••••• X: · . .... : •••••••••• X: 
T1ECRC X FWSTCL X TESTFP .X. · .. ·.Fl.·.··.·.·. 

• AT -• ERRSIO • 
EXECUTE • 

TRACK IN • 
• ERROR COMMAND -................. 

.x. 
Gl •• .. .. 

.... · • 2 · . .... 
•• ERROR •• YES • 

•• ON •••••••••••••••••• X. 
" •• RECOVERY •• .. .. .. .. 

• NO .... . · '. • 1 •• X. · . 
X 

• •••• Hl •••••••••• 

• RETRY EXIT · ............... 
EXRTV 

ERECEX X ····H2·······.· • PROGRAM • 
: CHECK EXIT • ............... 

RECERR 
EXPRG 

····.F3·········· • AT • 
• ERRS 10 • 

FORWARD • 

R~ta~~ : ................. .... · . • 5 • · . . ... 
.x. TSTLOP X 

G3 •• • •••• G4 •••••••••• 
.• *. • AT • 

•• ERROR •• YES • ERRSIO • 
•• ON •••••••••• X. ExeCUTE • 

•• RECOVERY •• • SENSE • 
•••• • COMMAND • .. .. . ............... . 

• NO 

x .x. 
: •••• H3 ••••••••• : H4 •• .. .. 
• DECREMENT • •• ERROR •• YES 
: FNS P COUNT ER : · . ................. 

. x. 
J3 •• 

•• DOES •• 
•• FWSP •• NO 

•• COUNTER •••••• 
•• EQUAL .-

•• •• 0 •••• x 
• YES •••• 

. ~ .. . . 
: 1 : 

· . 
• 4 • · . 

... ON •••••• 
•• SENSE •• .. .. .... 

• NO 

.x . 
J4 -. .. .. 

x .... · . 
: 2 : 

•• LOAD •• NO 
•• P.OINT •••••• .. . . .. .. .. .. 

• YES 

.! •• · . 
: 4 : .... 

. ~ .. · . • 2 • · . . ... 

Chart CD. Tape Error: Command Reject 
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F5 -. .. .. . 
• - J S TAPE _. NO X 

•• FILE •••••• 
-.PROTECTED.· .. . . .. ' .. _ yes 

X ·····G5 •••••••••• 
• PREPARE • 
.FllE PROTECTED • 
• TAPE • 
• MESSAGE • · . . ............... . 

X 
····H5········· 

: c~~~l P~~~f : · . . ............. . 
EXEQU 

X ····J5· .•.. · ... 
• PROGRAM • 
: CHECK EX IT _ . ............. . 

EXPRG 

SEE UNlT CHECK 
ERROR EXlT ROUTlNES 

( 

( 
\ 



.•• ·AL·.·····.· · . • ISAHERRM 

MSGWRT X 
: •••• 81 ••••••••• : 

: 1~~~I~\~i~ : · . · . ................. 
X ·····C1·········· · . • SET ADORE SS • 

• OF eCB TO • 
: ZERO : ................. 

. x. 
01 •• 

... ANY a. 
.:. E~~~~Ngr a:a~~ ... 

• oo QUEUE ... ... ... .. .. 
• YES 

X ··.··E1·········· · . • OBTAIN CCB • 
• ADDRESS FROM • 
• CHANNEL QUEue • · . ................. 

:x ....•.•••. : 
MSGI X ..... Fl·········· • SAVE UNIQUE • 

• ERROR MESSAGE. 
• FOR NEXT • 
• PHASe • · . ................. 

X ..... Gl·········. 
: At l L: 
• IN T • • TAR 1 • 
_TARG • .................. 

.x. 
rtl ... 

... IS ... 
•• RETRY OR ... NO 

... IGNORE BIT ........ . 
• oo ON •• ... .. .... 

• YES 

X .·.··Jl········.· • SET • 
• AC T ION eQUAL • 
• OPERATOR ACTION. 
• TARGET 1 • 
• BLANK • ................. 

x .... . . 
: 1 : .... 

x .... · . 
• 3 • · . .... 

Chart CEo Message Writer: 

.... · . 
: L : .... 
.x. 

83 ... 
•• w .. 

•• IS •• NO 
•• IGNORE ...... . 

-•• BIT ON •• .. .. . ... 
• YES 

X 
••••• C3 ••••••• ••• · . • SET • 
• TARGET 1 • 
• IGNORE : ................. 

:x .......... : 
TSTRTY .X. 

03 .oo .. .. 
NO.. IS •• 

.... • _. RETRY BIT •• 
•• ON ... .. . . . .... 

• YES 

X •••• ·E3.········· · . • SET • 
• TARGET 2 • 
• RETRY • · . . ............... . 

: ..•....... x: 
TSTOE .oX. 

F3 •• 
•• Woo 

•• IS •• NO 
•• STATUS DEVICE •••••• 

•• END •• .. .. .. .. 
• YES 

.x . 
G3 •• 

•• w. 

x .... · . 
: 2 : 

... IS •• YES 
-STATUS CHANNEL ...... 

•• END •• 
•• ..* 

• oo •• x 
• NO .... · . 

: 2 : 

.x. 
H3 •• 

..··DEVICE •••• NO 
... END POST ING ....... . 

..REQUESTED •• 

. ... -.~;; -.! •.. 
• 3 • · . 

TSTAOE X 
••••• J3 •••••• •••• · . • POST DISASTER • 
• ERROR IN • 
• . CeB • · . ................. 

x . ... · . 
• Z • · . 

$$ANERRM 

. ... · . 
• 3 • · . .... 

· • Z · 
.x. 

BS •• 
•• USER •• 

•• ACCEPT •• NO 
•• DISASTER ...... . 

•• ERROR •• .. ... 
• • .o • 

• YES 

X ·····e5·········· • ET • 
• A EQUAL. 
:T Tfg~bRE: 
.TA BLANK • ................. 

:x .•.••••..• : 
TSTASE .X • 

05 ... 
... IS •• 

NO.* THIS A .oo 
••••• SELECTED •• 

•• ERROR •• 
i: •••••••• 

•••• • YES · . 
• 3 • · . .... 

X ··· ... ES········** · . • POST SELECTED. 
• ERROR TO • 

cce : . ............... . 
.x . 

FS •• 
•• USER •• 

•• ACCEPT •• NO 
•• SELECTED ..... .. *. ERRORS •• *. 'O. 

* ••• 
• YES 

X ·····G5·········· • SET .. 
.. ACTION EQUAL • 

:Tl~~~~MtTI2~oRE: 
.TARGET 2 BLANK • . ............... . 

: •••••••••••••••••••••••• X:X •••••••••• : 

CALPH2 i 
: •••• HS ••••••••• : 

• SET FTCHNH • 
• TO CALL • 
: SECOND PH AS E : . ............... . 

it 
: •••• JS ••••••••• : 

• RESTORE • 
• USER • 
: REGISTERS 8-1 : . ............... . 

X ····KS ••••• ···· • SVC 3 .. 
• FETCH • 
••• !!~~;~~~ ••••• 
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• •••• AI •••••••••• 

• $SANERRN • 

x 
: •••• 01 ••••••••• : 

IN IT IALlZE • 
REGISTERS 

X 

. . 

·····C1········ .. • SeT MESSAGE • 
:Nu::fiRtA:5lloN : 
• CODES INTO • 
• PR INT LINE • ................. 

. x. 
01 •• .. .. 

.w IS •• NO •• cca ADDRESS •••••••••••••••••••• 
•• ZERO •• .. .. .... 

• YES 

NOCCD X 
: •••• El ••••••••• : 

.x. 
E2 •• .. -. 

YES. - SYSTEM •• • SET SYSTEM • 
• LOGICAL UNIT • • ••••••• LOGICAL UNIT •• 
• NAME S YSXXX • · . ................. 

:X •••••••••• : 
SYCLAS X ·····Fl·········· • seT SYSTEM • 

: LO~l~~L I~~AT : 
• PRINT LINe • · . ................. 

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

·····F .SET 

• L · · 

• NO 

. ~ ....... . 
RAMMER • 

Y~fb : 
'LINE • · . ................. 

: x •••••••••••••••••••••••• : 
CUU X ···.·Gl •.•.•..••• 

• CONVERT • 
• CHANNE LAND • 
• UNIT TO • 
• PRINTABLE • 

: •• S~:~~~!~~~ ••• : 

LACSW X ··.··Hl······· ... • SET COMMAND • 

• ••• A3 ••••••••• · . • SSANERRO · ............... 

Ii ·····B3·········· • [NITIAL[ZE • 
• REGISTERS AND. 
• CCWS TO • 
: PRINT L[NE : . ............... . 

Ii ·····C3·········· • GET PUO • 
• ADDRESS OF • 
• DEVICE IN • 
: ERROR : . ............... . 

TSTLOG .x. 
03 •• 

•••• IS •••• NO 
•• THERE A •••••• 

•• SYSLOG •• .. .. . .... 
• YES 

Ii 
: •••• E3 ••••••••• : 

• GET CHANNEL • 
• AND UNIT OF • 
: SYSlOG : . ............... . 

.i . 
F3 •• .. .. 

x .... · . 
• 1 • · . 

•• IS ... NO 
•• SYSlOG •••••• 

..A PRINTER •• 
•. .* . ... 

• YES 

X ······G3··········· 

:x .•••...•.• : 
x 

•••••• H3 ••••••••••• 
PRINT ERROR 

MESSAGE 

· 

.... · . 
• 2 • · . .... 
.x .. 

G5 •• .. .. 
YES.. UNIT •• 
••••• CHECK •• 

x .... •• ON [/0 •• .. .. .... 
• NO 

• 1 · .x .. 
H5 •• .. .. 

NO.. REPLY •• :CO~~Ns~S~lT:ND : 
:INTO PRINT LINE: 

ON ••• ••• •••• •••••• •••• NECeSSARY •• ................. 
CALPH3 X ····.Jl· ...... · .. 

• SET FTC HNH TO • 
• CALL PHASE 3 •• 
• RESTORE • 
• REGISTERS 8-1 • · . ................. 

X ····KI······.·. • SVC 3 • 
• FETCH ... !::~~~~2 .... 

SEE UNIT CHECK 
ERROR EXIT ROUTINES 

SYSLOG 

.... .. . .. . x: 2 : 

KANEXT •••• K TETAR • x. 
: •••• J3 ••••••••• : •• J4 w ••• 

· · · 
• NO •• TARGET 1 •• • x.......... IS •• 
• •• IGNORE •• 

Ii 
••• ·K3·· •• • •••• · . • CONTINiJE eXIT • · . ............... 

EXCON 

.. . . 
··.·yES 

x 
••••• K4 •••••••••• 

: CONrINUE EXI T : . ............. . 
EXCON 
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.. .. .. . . . ... • yes 

KREPLY X 
: •••• J5 •••••••• 

• SET SWITCHES • 
• FOR 1052 • 

REPLY • 

.... · .. 
: 1 :.x: .... 

X 
• ••• K5 •• ••••••• SVC 3 

FETCH 
• ••• !:~~~~~~ ••••• 

( 



.. ··Al···.····· . 
$$ANERRP • · . ............... 

. X 
•••• ·01 •• •••••••• · . • INITIALIZE .. 
.. REGISTERS 

x 
: •••• Cl ••••••••• : 

• STORE ERROR • 
• CODE IN • 
• BYTES 0-3 • · . ................. ...• . · ' . .. 7 •• X. · '. .... . 

SETWAT X .•. ··01·········· • SET EXTERNAL • 
• INTERRUPT PSW • 
• TO RETURN • 
.. CONTROL TO • 
• THIS ROUTINE • ................. 
· '. • 1 •• X .. · '. .... 

LDPSW X ····El········· • LOAD PSW • 
• WAIT STATE · 

:EXTERNAL·: : 
• INTERRUPT • • 

··EXfRt"·····X 

EXTERNAL 
INTERRUPT 
ENABLED 

••••• Fl •••• •••••• · . • SAVE • 
• INTERRUP T • 
: STATUS : ................. 

· • 2 · 
RESETO .x. 

A3 w • 
•• Woo 

•• WILL •• YES 
•• REPlV COME •••••• 

w.FROM 105Z •• 
w. • • 

w ••• · 
TSTLOW .X. 

83 •• 

x ..... · . 
• 3 • · . 

• •• w WAS •• w. YES .p REPLy.· •••• 
•• RETRY.· 

•• w •• ·N~· .a •• 

.x. 
C3 ... 

· . 
• 4 • · . 

•••• WAS •••• YES 
*oo REPLy ...... . 

•• IGNORE •• . ...... :~. .~ .. · . • 5 • · . 
.x. 

03 •• 
. - -. NO •• WAS •• YES 

••• •••• ••• •••• •••••• REPLy.· •••• 

iC .... · . 
• 7 · 
.... · . 

: 9 : 

•• CANCEL •• .. .. . ... · · . ::3 :.X. .... . 
AREPLY· X .. ····E3··········· ALLOW 

REPLY 
FROM \052 

.x. 
F3 •• 

.• ·oo 
• YES.. UNIT •• 
.X ••• oo ........ ... .•. CHECK •• 

•• ON REPLV •• ... . . . ... 
• NO 

x .... · . 
• 6 • · . 

. x. REPERR • X. .x • 
GI •• .. .. 

•• EXTERNAL •• NO 
•• KEy.· •••• 

-.INTERRUPT •• 

•.•.•. y;; .: •• 

X ..... Hl·········· .. RESTORE • 
_ EXTERNAL 
• INTERRUPT 
• PSW · ................. 

ANYDTH .X. 
Jl •• 

oo. •• 

. . 
: 1 : 

•• KEY •• !YES 
•• INTERRUPT,;' ••.••• 

•• ONLY.· " .. .. .. .. 
• ND 

X 
••• ··KI ••• ••• .... • 
.SET CONDITIONS. 
• FOR LATER • 
• PROCESSING BY .. 
• EXTERNAL • 
• INTERRUPT • ................. 

:X •••••••••• : 
X .... . . 

: 2 : .... 

G2 •• .. .. 
•• 010 •• NO 

•• REPLY COPIIE •••• oo. 
•• FROM 1052 •• 

•••• •••• X 
• YES •••••• 

X .·····HZ··········· 
• TYPE ERROR 

MESSAGE 

. ~ .. · . 
: 3 : 

• 7 • . . 

G3 •• .. . . 
•• WAS •• YES 

•• REPLy.· •••• 
•• RETRY.· .. .. .. .. 

• NO 

.x. 
H3 •• .. .. 

x .... · . 
• 4 • · . 

•• WAS ... YES 
•• REPLy.· •••• 

*. IGNORE •• 

...... ·N~· *~ •• 

.x. 
J3 •• 

•• *. 

· . 
• 5 • · . 

•• WAS *. NO 
.oo REPLy •••••• 

*. CANCEL •• .. .. . ... 
• YES · '. • 6 •••• · . .... . 

.~ .. · . 
• 9 • · . 

KANEXT X ····.K3·········· · . • SET MESSAGE • 
• TO CANCEL • 

.~ .. · • 8 · 
Chart CG. Message Writer: $$ANERRP 

· 

EXCONT 

. ... · . 
• 5 · 
..i. 

B5 •• 
.- ·oo NO •• IS •• 

...... IGNORE •• 

x .... •• ALLOWED .-.. .­.... _ YES 

: 9 
. ... . . 

• X •• B . 
EXCON1 X ·····CS •••••••••. · . • REST[]RE 

• REGISTERS · . ................. 

X 
• ••• 05 •••••• • •• 

: CONTINUE EXIT : 

exeON 

· • 4 •••• · ' . . ... 
KRETRY .x. 

ES •• .. .. 
NO ... IS •• 

• •••• RETRY.· 
•• ALLOWED •• 

•. .* x . ... .... • YES · . 
• 9 • 

X 
·····FS·········· 
• CLEAR • 
.COMMUNICAT IONS • 
• BYTES IN cca, • 
• ZERO RET RY • 
• COUNTER • . ............... . 

x 
: •••• Gs ••••••••• : 
• RESTORE 

REGISTERS 

· ................. 

X . ••. H5········· 
: RETRY EXlT • 

EXRTY 

SEE UNIT CHECK 
ERROR EXIT ROUTINES 
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*** *A2 * *** ** ** * 
o 

$$ANERRU 

x 
.** *·S2· * •• - ••••• 
o 0 

GET PUB 
IN ERROR. ... 

NOTE DEVrCE .. 

: ••••• !!~~ * *.*.*! 

x 
*.**.C 2 * ** •• *.* •• 

SET UP * 
• ~ESSAGE FOR • 
• INVALID SENSE. 

: ••••• ~~!~* .. * •• : 

. x. 
02 

.0 O. 

•• SENSE *. YES *.. BYTE ZERO ....................... oo ••• oo ............ 'O ..... oo.'O •• oo oo •• 

*. • * •• .* .... 
o NC 

.x. 
E2 •• ..***E3 •• -*** •• _. .... .. . 

•• SUPPORTED *. NO ... SET UP * .. 
*. DEVICE .* ......... X. MESSAGE FOR * ••••••••.••••••. X. 

•• •• • UNSUPPORTED • 
•••• • DEVICE • 

·oo •• • ••• * ••••• * ••• *** 
• YES 

.x. 
F2 

oo· * • 
•• SUPPORTED *. NO • 

•• SENSE 61 TS ............................ 'O ........... oo.oo .................. x. 
*. .• .. . . .. .. 

• YES 

X 
•• •• GZ •••• * •• ** 

SVC3 FETCH * 

.. x. 
G4 .oo 

•• *. 
oo. CHANNEL *oo YES 

$$ANERRV •• CHAINING .................... . 

Chart CH. Device Error Recovery: $$ANERRU 
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•• oo. .. . . .. .. 
o NO 

X 
··*.H4 ••••••••• 

• PROGRAM 
• CHECK EXl T 

EXPRG 

SEE UN! T CHECK 
ERROR EXIT ROUTINES 

X ····HS.··.···.· ~ SVC3 FETCH • 
• $$ANNERV 

( 



NOT lm~l443, 
OR 2520P 

FOR 1442 
2501,2520 ONLY 

FOR 2540R 
OR 2540P ONLY 

••• ·A2 •••• ••••• 

$$ANNERV 

X ·.··.S2 •.•..... ·. 
: GET PUB 
.. DEVICE TYPE, 
: CCW , eee • ................. 

.. x. 
C2 - • • * *. *. YES 

'. EQUI PMENT ........ .. 
CHECK .. " . ' 
,I. ... " 

• NO 

.. x. 
D2 

.' 

x ..... 
*CK .. 
.. Bl-.. . 

.. " *. YES 
*.1 NTE RVENTI ON .'If ....... 

*. RE QUI REO .. " *. ... 
* .... 

• NO 

.. x. 

x ..... 
• CK • 
.. 84* .. . 

E2 *. • •••• E) •••••••••• 

(040 

.. " *. .. .. 
.. " * .. YES .. 

BUS OUT ._ .............. x_ 
*. CHECK .. " 

*. .-
* ... " 

• NO 

.. x. DOL 

SET UP 
BUS OUT 
MESSAGE 

* ...... . 
· . 
• 2 • · . 

. 
• 2 

• X • 
C5 •• 

YES .. • ... 
•••••• 1052 •• .. . . 

'. ..... 
• NO 

.x. 
us •• 

X NO •••• CHANNEL·· •• 
•••••••••• END OR DEVICE •• 
X •• END ... .* ••• 

*CK • 
• F2. 

. .... 
.. YES 

X ·· .. ·es········· CONTINUE 
EXIT 

EXCON 

F2 ••••• F3 •• *....... .. ..... F4 •••••••••• 

.* *. .. .... .. ····FS········· .* DATA *. YES .. SET UP" .. IF 1403,.. .. EQUIP~ENT .. 
*. CHECK ........... X. DATA CHECK .......... X. SET TO IGNORE .......... X. CHECK EXIT 

*. .." MESSAGE .. BUT NOT RE TR Y .. 
*. .." ... 

* ... " 
• NO 

FOl C03 ·····G3 ••.••.•••. ..... .. . ····G4 •.. · ••••• 
.:. OVERRUN ·:.::~ ••••• x: ~5IR~~N : ......... x: c~~gJP~i~~ 

... ... X MESSAGE. • .... ... .. ............. . .... .. . ................ . 
• NO .... EXEQU · • 1 · 

BOl .. x. 
H2 •• • •••• H3 •••••••••• .• • . • •• ·H4···· ••• •• 

.... COMMAND •• YES • SET UP. • PROGRAM • 
REJECT ........... X.COMMAND REJECT .......... X. CHECK EXIT 

•• MESS AGE 
•• •• • •••••••• * ••••• *.. •• • ................ . 

• NO EXPRG 

GOl B02 .x. 
J2 ...... J3 •••••••••• 

..... • • • ••• J4 ••••••••• 
•• UNUSUAL •• YES • POST • • CONTINUE • 

•• COMMAND •••••••••• X. BIT IN ••••••••• X. EXIT 
•• SEQUENCE ... • CCB • . ' * .... 

• NO 

HOI • x. 
K2 •• • •••• K3 .......... . 

E XCON 

..... . • ····K4· •••.• * •• 
•• CHANNEL *. NO • SET UP II • EQUIPMENT 

... CHAINING •••••••••• X. UNUSUAL ............ X. CHECK EXIT 
•• ... SENSE BIT. • 
•••• MESSAGE· ••••••••••••••• .. ... . ............... . 

• YES 

.! .. 
: 1 

EXeQU 

SEI:: UNIT CHECK 
ERROR EXIT ROUTINES 

Chart CJ. Device Error: $$ili~ERRV (Part 1 of 2) 
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..... 
·CJ • 
• C2. 

o 0 

Cal X 
: •••• 81 ••••••••• : 

• SET UP .. 
.. EQU[PMENT 

CHECK ..... ~~~~~~~ .... : 
.x. 

Ct •• .... ····C2········· •• •• YES • EQUI PMENT • 
•• 2540R •••••••••• X. CHECK EXI T .. .. . .... . ............. . .. .. 

• NO EXEQU 

.i. 
01 •• • •••• 02 •••••••••• .• •. . • ..··03 •• · •• • .•• 

•• •• YES • SET TO. • EQU IPMENT • 
•••• 2540P •••••••••••• x: 1~~~R~E¥W~ : ••••••.• X: CHECK EXIT • 

Call 

.. .. 
* ••• 

o NO 

o 0 ................. 

.x. C04 ••• 
Fl w. F2 *. 

EXEQU 

•••• •••• • ••• F) ••••••••• 
•• •• YES •• FIRST •• YES • RETRY • 

•• 1052 •••••••••• X.. TIME •••••••••• X. EXIT • •. .• X·. .• • .... .... . ............. . 
w •• w * ••• 

• NO w.. . NO EXRTY 

C02 .X. 
G1 w. .. .. 

•• 140) w. NO 
... OR •••••• 

... 144) .w ... .. 
••• ·YES .... 

o o. 
• 1 w ••• 
o • 

x 
: •••• Hl ••••••••• : 

• ALLOH 
IGNORE 

: X ........... : 

x ····Jl ........ . • EQUIPMENT _ 
• CHECK EXIT • 
o ................ 

EXI::.QU 

·CJ • 

:.2~: 
.. x .. 

G2 •• 
•••• • •• ·G3· •••••••• 

•• w. NO • EQU IPM ENT 
•• 1052 ........... X. CHECK EX IT 

'. .0 • 
o • .. . ............. . .. .. 

• YES EXEQU 

x . ... . 
• I 

. .... 
-CJ • . .D~. 
· 

AOI X 
•• ••• 84 •••••••••• · . • SET UP • 
.. INTERVENTION • 
• REQUIRED • 

: •••• :~~!~~; •••. : 

.x. 
C4 •• 

•• ··CHANNEL·· •• YES .···E~~i:HENT···. 
•• END •••••••••• X. CHECK EXIT 

•• .* • .... . ............. . . ... 
• NO EXeQU 

.x. 
04 ." •••• ····05········· 

•• INITJAL •• NO • CONTINUE • 
•• SELECTION •••••••••• X. EXIT • 

AOll 

.. .. . .... . ............. . . ... 
• YES EXCON 

.x. NEITHER ~HANNEL NOR DEVICE END 

E4 *. .... ····ES········· •• •• NO • eQUIPMENT • 
*. 1052 ........... x. CHECK EXIT .. 

*. •• • .... . ............. . 
* ••• 

• YES 

.~ .. . . 
: 1 : 

EXEQU 

Chart CK. Device Error: $$ANERRV (Part 2 of 2) 
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·····42········ .. · •••• Al......... • FI x eew ADDR •• 
• •• SET UP HEADER • 

SSBCHKPT •••• oo.oooooo x. AND GET UNIT • 
• • USI NG CHKPT • ............... :.~!~~~.:~;~.~:.: 

.X. 
BZ *oo 

oo· •• 
oo. .oo NO 

.oo TAPE UNIT oo •••• oo ............... . .. . . 
• oo oo. 

a ••• 
• YES 

LSTLG X 
·····C2·········· 
• CALCULATE • 
• NUMBER OF • 
.. RECORDS IN • 
.PROBLEM PROGRAM. 
• AREA • ................. 

X 
NNNNHNNNNNNNNNNNNNNNNNNNNN·····02··········· 
• • AT 
• 1ST-HEADER • IORT 

:~~tM1l:~~~~! : • RE~~~~~ ~N • 
• REGION. TAPE ................. . ........... . 

X ···.·EZ······· · . · . • TURN OFF SWITCH. 
o 0 
o 0 .............. .... . 
o '. 
• 1 •• X. 
o o. 

SYSCP1·* • X .. 
F2 .oo .. . . 

• * MORE 32K •• YES 

STARTM$G X 
······C3··········· 

AT 
[ORT 

PRINT ERROR 
MESSAGE 

X ··.·03.······.· svc 11 
• RETURN TO • 

·~~;~!~2.~~~!!~;· 

.oo PROGRA" oo.oooo.oooo .. 

Chart DA. 

• oo RECORDS oo. 
·oo oo • 

•• oo· 
o NO 

.X. 
G2 •• 

oo. LAST •• 
•• RECORD *. NO 

*. LESS THAN oo.oooooooo 
•• 100 BYTES •• 

... .* 
•. oo· 

• YES 

. X 
: •••• HZ ••••••••• : 

• MAKE LAST 
• RECORD 

100 BYTES 

: ••••• ~2~~ •••••• : 

:x ••.....••. : 
X 

: •••• JZ •••••••• 

• 0 :TURN ON SWITCH •• 

· ............... 
. ~ .. 

o 
o 2 
o 

• 0 
• 2 0 
o 0 

: •••••••• oo ooX: 

SPSCP8 K 
······G3········.·NNNNNNNNNNNNNNNNNNNNNNNNNN 

AT • • 
tORT • kRITE TRAILER. 

WRITE PROGRAM • RECORD AFTER • 
• RECORD. • LAST PROGRAM • 

••••••••••••• : •••• ~~~~~2 ••••• : 

.x. 
H3 •• .. .. 

•• •• ON 
.oo SWITCH ................... .. 

·oo •• .. . . 
• oo •• 

• OFF 

SYSCP5 X 
••••• J3 .......... . . . 
.REDUCE PROGRAM • 
: RECORD COUNT : 

x ...... 
o 0 
o 1 0 
o 0 

SYSCEX X 
• .. •• ... J4 ... •••• .. •••• AT 

IORT 
PRINT 

.. CHECKPOINT • 
ME SSAGE . ............ . 

X • ••• K4*··.· •••• 
.. SVC 11 • 
.. RETURN TO • 
• CAlL ING ROUTI HE • ................ 

Checkpoint: $$BCHKPT 
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.... Al········· · . • SSBCNCL • 

X 
••• .... Bl· .. • .. • .. •••• · . • WAIT FOR • 
• COMPLETION OF • 
: ALL 110 : ................. 

aX .. 
Cl •• 

• - •• CANCEL ..... YES 
•• CODE IS •••••• 

•• -00- •• 
... .* ... .. it 

• NO .... / . . 
: 3 : .... 

. x. 
01 •• PGCHK ...... ·· .. ·02········· •• CODE IS •• YES • SVC 2 • 

•• PROGRAM ........... X. FETCH $$BPCHK • 
•• CHECK •• • • .... . ............. . .. .. 

• NO 

.i. 
EI •• .. .. 

•• CODE IS •• YES 
•• lID ERROR •••••••••••••••••••• .. .. .. .. .... 

• NO 

X 
• .. ···FI······ .. · . • COMPUTE • 
• DISPLACEMENT • 
• FROM • 
• CANCEL CODE. .............. 

tOCN X 
: •••• FZ ••••••••• : 

• OETERMI NE 
• MESSAGE CODE 
: AND MESSAGE . ............... . 

it .... 
• X. : 1 

Gl *. • .. -. 
13 •• CANCEl CODE-. 10.11 

••••• 10.11.12.13 .................... . .. .. 
X •••••••• 

•••• • 12 · . 
• 2 • · . 

CNCl .X. 
HI 

PROG •• PROGRAMMER· •• 
•••••• OR OPERATOR •• 

•• CANCEL ... .. .. 
••• ·OPER 

:OPERCN X 
: ..... J 1 ••••••••• : 

SET MESSAGE : . ................... ..... 
.' . 

............. :.X: 1 : 
USERCN X .·.·.KI· ..... ···· · . SeT ME S5AGE .. 

• TURN OFF • 
: DUMP SWITCH : .................. 

. ~ .. . . 
: 1 : 

PHNEND • 
[llSVC X 

• •••• H2·.· ••••••• 
.t LLEGAL SYC-I0-. 
.REG 0 EQUALS 1 • 
"PHASE NOT FOUNO • 
• -11- • 

:~~: .. 2.~S~~~~.~.: 

tLPH X · .. ··J2·· .. ··•··• • SVC 2 • 
• FETCH $SBtlSVC • · . .. ................ . 

Chart DB. Cancel: $$BCNCL 

.... · • 1 · 
WRTMSG .X. 

A3 •• .. .. 
•• SVSLOG ... NO 

... ASSIGNEO •••••• .. .. .. . . .. .. 
• YES 

.x. 
83 •• .. .. . 

•• SVSLOG .... YESX 
•• AND SYSLST ...... .. 

•• SAME ... .. . . .. .. 
• NO 

X ···.·C3······· ... • PRINT .. .-.-.-.-.-.-.-.-. 
• PRINT ~ESSAGE • 
: ON SYSlOG ! ................. 

:x ........... : 

ONLST .X • 
03 •• 

•• ··SVSlST •••• NO 
•• ASS IGNEO •••••• .. .. .. .. .. .. 

• VES 

x 
: •••• E3 ••••••••• : 

• seT UP FOR 
• TAPE OR 

PRINTER 

RLCCB X ·••• .. F3····· •.• •• • PRINT • .-.-.-.-.-.-.-.-. 
• PRINT MESSAGE. 
• ON SVSLST • 

. ... · '. • 2 •• x. · . 
OUT X 

••• •• G3 •• ••• •• ••• · . • RESET CANCEL • 
• CODE TO 00. • 
• TURN OFF .. 
• CATAL SwITCH • . ................ . 

.x. 
H3 •• .. .. 

. ~ .. . . 
: 2 : 

•• DUMP •• YES 

····B5·· ... •·•·· · . • PRINT • 

it 
• ••••• Cs •••••• • •••• 

SVC 0 

PRINT MESSAGE . 

.i. 
05 •• 

VES •••• SVSLST •••• 
•••••••• •••••••••••• A PRINTER •• 

*. .• .. . . . ... 
• NO 

.x. 
E5 •• 

.' • NO •• • • . X....... ..........•. TAPE EOF •• 

it ····F4·.······· 
RETURN 

·oo .• 
•• .It . .. -

.. YES 

it ····F5········· • SYC2 • 
.FETCH $SBEOVRT • · . . ............. . 

•• SWITCH ON •••••••••••••••••••• .. .. ... .. . .... 
• NO · '. : 3 :.X .. 

EOJ X ·····J3·········· • SVC 4 : 
LOAD JOB • 

CONTROL 

X 
..... K3 •• ••• •••• 

• SVC 11 • 
.. ENTER • 
• JOB CONTROL • ............... 

GODMP X 
•• ·.J4 ••• ••• .... 

• SVC 2 • 
• FETCH $SBOUMP • · . . ............. . 
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• •••• S1 ......... .. • •••• 52 •••••••••• 

UBDUMP : SSBPOUMP ............... 
: ............................. eX: 

Chart DC. Dump: 

. x. 
CZ •• 

•••• SYSlST •••• NO 
•• ASSIGNEO ..... .. .. ... .. .. .... 

• YES ...... . 

x 
: •••• OZ ••••••••• : 

• SET UP FOR • 
• PRINTER OR TAPE. · . . ................. 

X ·····ez·········· • PGHD BO-. -.-.-.-.-.-.-.-tI 
• SKI P TO 1, .­
• PRI NT HEADI NG • · . ................. 

1I NEZ X ·.· .. F2·······.·· .RGPRT 80. . -.-.-.-.-.-.-.-. 
• PRI NT GENERAL .. 
• REGI STERS • 

. x. 
GZ •• .. . . 

• 3 • · . .... 

•• FLOATING •• NO 
•• POI NT •••••• 

... FEATURE •• .. .. .... 
• YES 

X · •• ·.H2········· • • RGPRT 80. . -.-.-.-.-.-.-.-. 
• PRINT FLOATING. 
:POINT REGISTERS: ................. 

i .... · • 1 · 

x .... · • 1 · 

$$BDUMP, $$BPDUMP 

· . 
• 1 • · . 

CHRGDP X 
·····S4···.······NNNNNNNNNNNNNNNNNNNNNNNNNN 
.EOPRT BO.. • 
.-.-.-.-.-.-.-.-. • TH[S STEP IS • 
• PRINT. • CONTAINED IN • 
.COMMUNICATIONS • • DUMP PROGRAM • 
• REGION. • ONl Y • ................. . ............... ... 

i 
... .... ·.C4 ........ • ....... • · . 
• SET UP 
• LIMITS ,FOR 
• CORE DUMP . . ............... . 
· .. 
• 2 •• X. 

lNTSY··· .X. 
04 *. .. .. 

•• •• NO 
• .. LINE COUNT 0 •••••• 

'. .. . . 
• •• * 

.. YES 

X ·····E4·······.·· .PGHO BO • .-.-.-.-.-.-.-.-. 
: P~~~~ ~~A~fNG : . ............... . 

: X ............. : 

NEXTL X ·.···F4···.···.·· .EDPRT BO • .-.-.-.-.-.-.-.-. 
: PRINT A LINE • 

· ................ , 
.x . 

G4 •• .. 
•• MORE •• YES *. TO BE DUMPED •••••• .. .. 

•••• •••• X 
• NO •••• · '. • 3 •• X. · . · • 2 · 

OUT XNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN . .•. H4......... . DUMP - SVC 14 * 
* .EOJ TO JOB CTL • 

EXI T .POUMP - SVC 11 • 
• RETURN TO • 

••••••••••••••• .CALll NG ROUT INE • . ............... . 
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····Cl···· .. ··· · . .. EOPRT • 

· ····A2···.·.·· ... 
PGHO • 

PGHD X ·····S2·········. 
:PREPARE HEADI NG: 
• LINE. RESTORE. 
: LI NE COUNT : ................. 

• X. 
C2 •• 

'. .* •• NO 
•• LINE COUNT 0 •••••• .. .. .. .. .. .. 

• yES · 
: •••••••••••••••••••••••• X: 

: 1 

• •••• 01 •••••••••• 

• RGPRT 

EDPRT X ·····02······· · . • RESET NEXT • 
• WORD UNEQUAL .. 
: SWITCH .. " .............. 

: ......................... X: 
RGPRT it 

••••• E2 ••••• •• ••• · . - ADDRESS FIRS T • 
• POSITION • 

OF LI NE 

.... · '. : 2 :.X: .... . 
UNPK X 

: •••• F2 ••••••••• : · . : EDI T ONE WORD : · . ................. 

" X" 
G2 ." .. .. e. NEXT WORD •• NO 

•• I N DUMP •• " ••• 
•• LIMITS •• . " .. .. .. 

• YES 

.x. 
H2 •• 

· • 3 · . .... 
•• ··OUTPUT •• *. YES 

•• LINE FULL ..... .. .. ..-
-... •••• X 

'= NO •••• 

.x. 
J2 * . • * TWO •• 

... ADJACENT •• 
•• WORDS 

•• EQUAL •• .. .. 
* ••• 

• NO 

it ·····K2···.··· • SET NEXT • 
• WORD UNEQUAL • 
vAND LINE TO 8E • 

PRI NTED • 

•••• ~~!!~~~~ ••• 

it .... . 
: 2 

· • 4 · 
YES 

x .... · . 
• 2 • · . 

Chart DD. Dump Subroutines 
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· . 
• 3 • · . 

LST X ·····84······· • SET NEXT .. 
• WORD UNEQUAL • 
.AND LINE TO 8E • 
• PRINTED • 
: ••• ~~!!;~~~ .... 

· '. : Lt :.x. 
FILL···· .x . 

C4 •• 
•• IS •• 

•• NEXT WORD •• YES 
•• UNEQUAL ...................... . 

•• SWITCH •• 
..RESET .-. ... 

• NO · '. : 5 :.x. .... . 
PRNTL X 

••••• D4 ........... .. · . GET CCB • 
ADDRESS 

· '. • 1 •• x. · . 
PR INT··· X ······E4· ... ··••····• SVt 0 

PRINT OR 
• WRITE TAPE 

X ·····F4 .......... . 
• 0 • REDUCE 
: LINE COUNT · . .................. 

ALLEQ .x. 
D5 

•• IS •• 
NO ... LI NE TO •• 

••••• BE PRINTED •• 
•• SWITCH ... 

.~.. . .. ~:~ :~; . 
: 6 

X ·····ES······. · . • RESET LI NE • 
• TO BE PRINTED. 
• SWITCH • · . ............... 

X 
·**· ... F5· ... •••••••• • REPLACE 2NO • 
• WORD WITH • 
• --SAME--, ... 
.CLEAR REMAINDER. 

: •••• 2~.~!~i •••• : 

.~ .. 
• ic. : 5 

G4 •• .. .. 
•• •• YES 

.oo PRINTER ................ oo •••• .. . .. .. . . .... .. 
o NO 

.ic. 
H4 •• .. -. 

o o. 
• 6 •• x. 
o 0 

•• •• NO • 
... TAPE EOF ...................... x 

o. 
*. .' ." ... • YES 

it 

.0 

····J4········· ... SVC 2 ... 
.FETCH $$BEOVR T • . . .............. . 

it 
• •••• J5 •••••••••• 

• RETURN 

( 



*··*Al···*·*··· 
* * UB IL SVC 

3 .. 
Bl •• 

•• *. 
•• •• NO 

*. ILLEGAL SVC .................... . 
*. • • 

• * * ••• 
* YES 

x 
: •• *.C 1 •••••••• *: 

SET UP • 
ILLEGAL SVC I-

MESSAGE • 

x 
*. ·*·C2 .* ••• *** •• · . • SET UP PHASE • 
• NOT FOUND 

MESSAGE 

: ............... " ................ X: 

Chart DE. 

RE lOC X 
•••• ·02···*· ... • 
* • 

SET CANCEL 
SWI TCH FeR • 
JOB ceNTRCl • . 

. x.. 
E2 

•• ". SYSLOG * ••• NO 
•• ASSIGNED 

*. 
* • .. ... 

• YES 

. x. 
F2 •• 

•••• SYSLOG *. *. YESX 
*. AND SYSLST .. * •••• 

•• SAME ". 
*. 

X ······G2····· ..... . PRI NT DB 

·-PRiNT-MESSAGE-* 
• ON SVSLCG • 

: x ................ : 
ONlST .. x. 

H2 •• 

.f-"·SYSlST •••• NC 
•• ASSIGNED ...... .. .. ... ..... 

* YES 

X 
·····J2·····*···· 

• * SET UP 
FOR TAPE 

OR PRINTER 

RLCCB X 
**.* •• K2 •••••••••• f-

PRINT DB 
• -f--f--f--.-f--*-*-* 

PRINT MESSAGE 
• ON 5V5LST 

X 
_.!I-f-. 

• I 

X .... 
* * 1 

Illegal SVC: $$BILSVC 

** •• 
* * 1 

OUT X ·····G't······· . . 
* RESET CANCEL. 
.. CODE TO -00- • 
.. AND RESET • 
.. CATAL SWI TCH * •••••• * •••••• 

.x. 
H4 

.* IS.. YES 
*. our"p SWITCH .................... . 

ON •• . .. " 
• NO 

EOJ X 
: ••• *J 4 ••••••••• : 

SVC 4 
LOAD JOB 

CONTROL . 
•• * •••••••••••••• 

X 
* ••• K/f •••• " ... f-. 

- SVC 11 ENTER • 
JOB CONTROL • 

GODMP X 
··**K5 * ... * *. * .** 

• SVC 2 • 
* FETCH $$BDUMP f-. . 
*.*. * .... * ....... . 
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··.·Al···· ..... 
$$BJCOPT 

X 
...... ·.Bl· ...... •• •• 
• SET UP CCW.CCS • 
• LOCATE PUB. • 
• CONVERT -CUU- • 

TO HEX • 
o .................. 

o o • 
.. 5 ".X. 
o 0 .... . 

GOrOIO X ······Cl· ..... · ..•.• 
AT EXCPRG 

ISSUE SENSE 
COHHAND 

X 
··.···01·· .. • .. •••••• 

AT EXCPRG 
REWIND 

TAPE 

.oX. 
El •• 

•• OUTPUT FILE-. YES *. AND FILE •••••• 
•• PROTECT •• .. .. .. .. 

o NO 

RTRYNT X ...... Fl··········· 
.. READ TAPE. 

CHECK FOR 
BAD 1/0 

RETRY ............. 
. x. 

Gl •• 

x .... 
o • 
• I • · 

.... ··· .. G2········ .. •• UNI T •• YES • SVC 11 • 
•• EXCEPTION AND •••••••••• X. RETURN TO • 

•• NO EOF •• .CALLING ROUTINE. ..... . .............. . .. . -
• NO 

.x. 
HI·. .. .. 

•• VOL 1 ... YES 
•• LABEL •••••• .. .. 

...... ·N~· .~ ... 

IPTCHK X ·· .. ···Jl·· .... ······ .. 
AT EXCPRG 

REWIND 
TAPE 

.x. 
Kl •• 

· . : z : 

.... ····KZ········· •• INPUT •• YES • SVC 11 • 
•• FILE ........... X. RETURN TO .. 

•• •• .CAlLlNG ROUTINE. .. . . .. .. . 
. ~ .. 

o 0 
• 1 0 
o • 

Chart DF. 

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

Job Control Open: 

CKI PT 

. . 
• 2 • . .... 
. x. 

•• A3 •••• • •••• 'A~4EXCPRG ••••• 
•• INPUT •• YES FORWARD 

•• FILE •••••••••• X SPACE PAST .. .. 
tt. • • .. .. 

• NO 

••••••••••• X: 
:SKPVUl i ······B3··· .•...... 

AT EXCPRG 
READ 
LABEL 

.i. 
C3 •• 

.. .* •. 
• YES.. VOL It. 
••• ••• LABEL •• .. .. .. . . .. .. 

• NO 

X ······03 .......... . 
AT EXCPRG 
BACKSPACE 

.i . 
E3 •• .. . . 

HaRl •• NO 
•• LABEL •••••• .. .. .. .. -... 

• YES 

.x . 
F3 •• .. . . 

.~ .. 
o • 

: 1 : .... 
• - ACTIVE •• YES 

LABEL S 

X ····84········· • svc 11 • 
• RETURN TO • 
.CALLING ROUTINE-............... 

. ... · . o t 
o 

ERROUT .x. 
F5 •• .. -. 

NO.. SYSLOG w. 
•• F IL E •••••• •••••••••••••••••••• A 1052 .-.. .. .. .. -.... .... · . • NO 

• 3 •••• · . 
NOHoR··· .x. 

G3 •• .. .. 

.~ .. · . 
• 1 • · . 

•• HAVE ... NO 
•• READ VAL 10 •••••• 

.VOL 1 LABEL. .. . . .... 
• YES 

X ······H3 ••••••••.•• 
AT EXCP.RG 

WRITE 
HORt 

.•.. ;!~~; •••• 

:X •••••••••• : 
SKPHOR X ······J3··········· 

X ······G4 ••.•.•.•... 
.. WRITE ERROR • 

MESSAGE 
AND 

• •• ~!~;5~ •••• 

X ····H4········· .. svc 14 .. 
• FETCH SS8CNCL • · . . ............. . 

.. .. .. .. w •• _ 
• YES 

LGl052 X ······G5··········· 
WRITE 
ERROR 

MESSAGE 

.... . . ' . • 4 •• x. 
o o. .... . 

RElNPT X ······HS··········· 
READ 

RESPONSE 

.x. 
J5 -. •• *. ._ WHICH w • AT EXCPRG 

WRITE •••••••••••••••••••••••••• w. RESPONSE •• 
• TAPEMARK 

X 
•• ··K3 •• • •••• •• 

• SVC 11 • 
• RETURN TO • 
.CALL ING ROUT INE. ............... 

$$BJCOPT 

.RETRY .IGNORE .CANCEL.. •• .... 
• 0 

: 5 : ..•. o • 

: 3 : .. ,.. 
.... 

• 0 

: 4 : . ... 
KEY •• •• 

a ••• 
.. OTHER 

X ······KS········· .. · 
WRITE 
ERROR 

MESSAGE 

.~ .. 
o 0 

• 4 • · . 
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Chart DG. 

•••• AZ ••• •• •••• . 
$SBMSG I N 

.x. 
B2 * • 

• * * • 
.. " 1 S * .. NO *. SYSLCG A .. * ....... 
*. 1052 ... 

*. .* 
* ... '" ... YES 

X ······e2··········· 
.. WRI IE READY ... 

MESSAGE 
... ON SVSlOG .. 

· ' . .. 4 -.x. · '. ..... .. 
INIT2 X .... ·02·········· · . SET UP .. 

TO READ .. · • 0 ................. 
· ' . .. 3 *.x. 
o '. 

x .... · • 1 · 

.... · . • 2 • · . 
INPUT··· i CHRFNO .X • .. ····e2··········· 

READ 
FROM 

SYSlOG 

•.•••.•.••. x: 
:CKNXTC x 

: •••• F2 .......... : 

SCAN NEXT • 
CHARACTER .. 
Of ENTRY .. 

.x. 
G2 *. 

• * *. .* NON *. YES *. BLANK •••••• 
•• .* 

*. * ...... * x 
.. NO ...... .. 

. x. 
H2 *. 

• * *. .. .* END *. ••• • a. OF ._ 
•• ENTRY .* 

*. .* 
* •• -. .... .. · ' . .. 1 •••• · ' . .... 

EXIT ic ····J2········· .. svc 11 .. 
.. RETURN TO ... 

·S!~~!~:.~~~!!~~· 

• 2 • · . 

E3 * • 
• * ..... ····E4 ..•..••• • .* *. YES ... SVC b *. CANCEL .* ............ X* CANCEL 

•• .* ... 
*. .* * ••• 

o NO 

.x .. 
F3 *. • •••• F4 •••••• • 

.* .... .. 
•• •• YES • TURN ON 

•••• PAUSE •••••••••••• x: ~~D~~ T?~ • -•••• 
•••• _ JBCSWO • -. .. . ............ . x 

• NO .... · • 3 · 
3.. 

G3 •• • •••• G4 ••••••• .*.. . •• *. YES • TURN ON 
•• LOG •••••••••• X. OPERATOR ••••• 

•• •• • LOG IN • 
•••• .. JBCSWO • ••• ·NO •••••••••••••• .~ •• 

.x. 
H3 •• • •••• H4 ••••••• .... . 

•• •• YES • TURN OFf 

• 0 
• 3 • · . 

•••• NOLOG •••••••••••• X: 0rg~Ar~R •••••• 

•••• • J~CSWO • .. .. . ............ . 
• NO 

X .·····J3··········· 
• WR ITE ERROR • 

MESSAGE. 
• ON SYSLOG • 

x .... 
• 0 • 4 • · . 

it . ... · . 
• 3 • · . 

Message Input: $$BMSGIN 
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Chart DH. 

.... 82········· . . 
.. S$BPCHK 

x 
: •••• C2 ....... .. 

SeT CANCEL .. 
5WI TCH FOR .. 
JOB CONTROL .. . . .............. 

x 
: •••• 02 .......... : 

.. BUILD 

.. INTERRUPT 
MESSAGE 

• X. 
E2 .oo 

... *. 
.. * SVSlOG *. NO 

*oo ASSIGNED ...... . *oo ._ 

*. • .. 
e ... " 

.. YES 

• X. F2 _oo 
• _ 4. .. 

.* svstOG *oo YESX 
*. AND SYSLST .o* ..... 

*oo SAME .o* 
*. .* 

* ... " * NO 

X 
•••••• C2 ........... . 

~~~~~:.-.-.-.-~~. 
I NTERRUPT AND 

CANCel MESSAGE 

•• ~~.~:~~22 •• 

ONLST • x. 
H2 .oo 

..... SYSLST ... NO 
• oo ASSI GNEO 

*. *. .. ... 
• yES 

.: .. 
* 
: 1 

Program Check: 

....... . . 
.~ .. 

• * 
* 2 
* 

$$BPCHK 

.... · . 
• 2 • · 

· . 
• 1 • · . .... 

X ·····84·······.· . · . .. SE T UP 
.. FOR TAPE 
... DR PRINTER .. · . ................. 

RLCCB X ······(4··········· PRINT DB .-.-.-.-.. -.-.-.. -.. 
INTERRUPT AND 

CANCEL MESSAGE 
ON SYSLST ............. 

.x .. 
04 .... 

.. * *. ····05 .•••••••• • * SVSlST WOO YES .. FETCH .. 
.... I S A TAPE .*oo .............. X. $$BEOVRT .. 

.... AT EOF .. " ... 
*. .* ..... -

• NO 

: .............................................. X: 
OUT X ·····E4 ....... . 

.. RESET CANCEL 
... CODE TO -00- .. 
.. RESET CATAl .. 
: SWITCH .. . ............ . 

.ox . 
F4 WOO 

oo.. IS * .. 
•• OUMP •• YES 

•• SWITCH .w ................... . 
•• ON •• .. .. .... 

* NO 

EOJ X ·····G4.· •...•. ·· 
• SVC 4 • 

LOAD JOB 
• CONTROL • ................. 

X • ••• H4·.·.·· •• • • SVC 11 • 
• RETURN TO • 
.CALL INC ROUTI NE-. ............. . 

GODMP X ···.G5.·······. • SVC 2 • 
• FETCH UBDUMP • 

• * . ............. . 
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Chart DJ. 

····A2········· · . : $SBRSTRT : ............... 

x 
: •••• 82 ••••••••• : 

-GET CHECKPOINT .. 
_IDENTIFICATION .. 
: NUMBER : ................. 

. x. 
C2 w • • _ IS w. 

· . 
• 2 • · . 

.-CHECKPOINT *. NO .. 
w. UN] T A .. * ................................. .. 

w. TAPE .. " 
*. .." .. .. " 

.. YES .... .. · ' . .. 1 _.x. · . QKTAPE·· .. 
SVSR X MSGAB i ...... OZ··········· 

READ TAPE 

SEARCH .X. 
EZ *. .' •• w. NO 

*. HEADER .. w ....... 
*. .-

*. .-
w ... " x 

.. YES .... · • 1 · 
• x. 

f2 •• 
• -CURRECT-. 

.*CHECKPOI NT *. NO *. 10 NU~BER .w ...... 
w. .." w. ._ 

w ... " 
.. YES 

X ·.·.··G2··········· READ 
REGISTERS 
AND SAVED 

CO"REG 

••• ~~;2~~ •••• 

.x. 
HZ *. 

x .... · • 1 · 

.... * CORREt T·· WOO Ne 
w. JOB NA~E ........ .. 

w. .* 
*. .-a .... 

.. YES 

OKNAME .x. 
J2 •• 

.... · . 
• 1 · 

•• HAS SIZE OF_. YES 
w. SUPERVI SOR .. * ....... 

Restart: 

w. CHANGED .. " w. ._ 

* ... " • NO 

. ~ .. · • 3 · . .... 

x .... · . 
• Z • · . 

$$BRSTRT 

······03··········· 
.. PR [NT ERROR .. 

MESSAGE 

X .···E')········· • SVC 6 • 
CANCEL 

.... · . 
• 3 • · . 

OKSllEl .x. 
A<4 •• 

•• IS •• 
•• THERE CURE •• NO 

•• SPACE FOR •••••• 
•• CHECK- •• .. ~~:~~;; .. : .. 

OKSIZE ic 
• .. • .. ·B4· .. • •••• ••• · . • RESTORE • 
·COMMUNICATIONS • 
• REGION • · . ................. .. ... · '. • 4 •• X. · '. 

SYSRS··· .X • 
C4 •• .. .. 

: 2 • .... 

•• LAST •• YES 
•• PROGRAM .................... . 

•• RECORD •• .. .. .... 
• NO 

X ······04 .. · •.•..... 
• READ 32K 
~ROGRAM RECORD. 

X ···· ... 05··········· 
• READ LAST 

:ROGRAM RECORD. 

:x ••.•.•.•••......••...... : 
x ·····E4 ......... .. 

: totOO IFY LOAD : 
• ADDRESS AND • 
.R[DUCE PROGRAM. 
• Rf:CORD COUNT • ................. 

.x . 
F4 •• 

•• ANY + • 
•• PROGRAM •• YE S 

•• RECORDS •••••• 
•• LEFT •• 

•• .+ .... 
• NO 

RSTLOG X 
••••• G4·· ••••••• • 
• REPQSI n ON • 

:atAgliscSbllPls : 
• SPECIFIED • 
• BY DTF • . ................. . 

RSTPHVS ic • •.•. H4·········· .. REPOSITION .. 

:8rA2~ScSbbiSf S : 
• SPECIFIED • 
• 8Y USER • .................. 

ENOREP X 
••••• J4 •••••••••• · . • PUT RESTART • 
• ADDRESS .. 

IN PSW + . ................. 

X 
• ••• K4 •• • ••••• • 

.. SVC lL 
• ENTf:R 
• NEW ROUTlNE • ................. 

x . ... . . 
: 4 : 
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Chart OK. 

••••• A2 ......... .. 

.. $$BEOVRT .. 

. x. 
82 w. 

._.- UNIT w. w. SVSLST 
w. AT END CF .w •••••••••••••••••• 

*. VOLUME .-
*. .-a •• _ 

*SYSPCH 

X CKLST X ·····C2·········· .. GET DEVICE .. 
-ADDRESS-CHANNEl-
.. AND UNI T-Of .. 
: SVSPCH : ................. 

.x. 
02 w. • _ w. 

• _ SVSLST w. NO 
w. ASSIGNED • w •••• w. ._ 

a. *. we ... * .~ •• · . 
: 1 : .... 

i ·····EZ·········· .. GET DEVI CE .. 
wADDRESS-Cl-IANNEL* 
.. AND UNIT- .. 
: Of SVSLST : ................. 

. x. 
F2 w. 

..... e3·········· .. GET DEVICE .. 
_ADDRESS-CHANNEL_ 
.. AND UN IT-Of .. 
: SYSLST : ................. 

.... * SVSlST •• *. YES • 
w. A TAPE .a •••••••••••••••• X. 

*. .* -. .-a •• _ 

• NO 

.x. 
G2 *. 

... w • 
• _ SVSLST w. YEe' 

w. AND SVSlOG • w •• ;-. 
*. SAME •• 

-DEVICE .. 
* .... 

: NO 
.~ .. · . 

• 1 • · . .... 
X TAPE X 

• ••••• H2 ••• •••••••• 
.RITE 

MESSAGE 
ON 

••• ~~~~~! •••• 

X ······J2··········· 
CLOSE 

SVSPCH 

. 
: 1 

.··.·.H3···.····.·· 
WRITE 

MESSAGE 
ON 

••• !~~~~! •••• 

X ······J3.····.····· 
CLOSE 

SYSLST 
OR 

SYSPCH ............. 
x .... . . 

: 1 : 

End of Volume: $$BEOVRT 
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· . 
• 1 • · . 

ONLOG .x . 
84 .oo 

.• ·oo 
•• SVSlOG •• NO 

•• ASSIGNED ...... . .. .. .. .. 
••• ·YES 

i ······C4····· •...•. WRITE CANCEL 
• AND ATTENTION. 

MESSAGES 
.. ON SVSlOG • 

:x .......... : 
FND i: 

• •••• 04 ••••••• · . SET CANCEL • 
swITCH IN • 

JBCSW3 

X 
••••• E4· •••••• · . • SE T OPERA TOR • 
• PAUSE SWI TCH • 
• IN J8CSkO • · ., .............. 

X 
• ••• F4 •••••• •• • 

• SVC 14 • 
• EOJ RETURN TO • 

• •• ~~~.~~~!~2~ •• • 

( 



Chart EA. 

... ·A2········· . . 
JOBCTL 

X 
••••• 82 •••••••••• 
.. INITIALIZE .. : R~m~m~ 
.. LENGTH OF 
.. LABEL AREA • ................. 

it ... ··e2·········· :~2~~~~_._._._~~: 
.. seT SYSlOG .. 
.. SWITCHES IN .. 

: .... ~~~~~~ ..... : 
JBCIN2 it 

: •••• 02 ••••••••• : 

CLEAR .. 
BUFFER 

AREA 

.. i .. 
E2 * • 

..... * CANCEL *. *. YES ...... E3 ......... .. 

*. SWITCH ON .* •.••••.• x- CANCEL 
*. .." .. *..* ••••••••••••••• 

* •• * .. NO CCLRTN, CHART EG 

it ·····FZ·········· *GETPUB Fe .. . -.-.-.-.-.-.-.-. 
.. LOCATE PUB .. 
.. FOR 5YSROR . ................. 

G2·i<· •• . _ _. ····Gl •••••• ••• 
.. " SVSRDR *. YES" .. *. UNASSIGNED .. _ .......... X* STHT IN • 
*. .." .. .. -..- .............. . 

* ... " • NO 

• X. 
H2 *. 

.*.* SV5RDR *. *. YES ...... H3 ......... .. 

*. AT EOF .* ............ x-
o. w. ._ 

* ... " o NO 

. x. 
J2 •• 

• * ·~PERATPR *. YES 
... PAUSE PIT •••••• 

ON .. 'I' 
o. • 0 

* ••• 
o hO 

X ····Kl •.• ·••••• o 
STMTlN 

Ini tiali zation 

x .... . . 
o 1 • 

EOJRTN 

CHART EJ 

.... · . 
• 1 • · . .... 

it . .•... H5··········· SYSlGR FG .-.-.-.-.-.-.-.-. 
PAUSE 

• MESSAGE ON • 

• •• !r~~2: •••• 

X • •••• Js •••••••••• 
• SET JOB • 
• CONTROL INPUT • 
• TO SVSLOG. • 
.RESET OPERATOR .. 
• PAUSE BIT • ................. 

X ·· •• K5.········ . 
STMTIN : ............... 
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Chart EB. Input 

•••• AZ········· · . • S'M')N • · . ............... 
.x. 

B2 w. • •••• B3 •••••••••• 
.* UNIT w. *eXCPRG Fe-

.: ·F5=Ciell~' .:.!~~ ..... x:-*-:i*ENDLSY---: 
*. •• • PROCESS UN IT • w.._ • EXCEPT ION • 

w. •• • •••••••••••••••• 
• NO 

:x ........................ : 
x ·····e2·········· -RDSTKT FE_ 

:iEAo-si:TEMEN'-: 
• FROM SYSROR • 
• OR SYSLOG • ................. 

ic ·····D2·········· · . • SET OPERATOR • 
• COMMAND BIT • 
: ON IN JBCSWO : ................. 

X ·····E2·.··· ••• ·• -StANRI FF* . -a-__ ._._a_._a_. 
• LOCATE FIRST • 
:OPESmAlmCK : ................. 

.x. 
F2 w. 

•• - STATEMENT- w. YES ••••• Fl •••••••••• 
w. BLANK •••••••••• x_ IGNORE • 

w. •• • • w... • •••••••••••••• 
* •• * 

• NO ] GNRTN, CHART EJ 

X 
••••• G2 •••••••••• 
*51 lCHK FF* a-a-.-a-a-w-.-.-. 
• CHECK SIZE • 
: OF PARAMETER : ................. 

• x. 
H2 •• • •••• H3 •••••••••• 

•• FIRST •• • • 

• :OFC~~:~~~~~T·:.~~~ ••••• X: 8~¥I~D~~~~ : 
It. BLANK •• • RATHER THAN • 
•••• • TABLEl • .. .. . ............... . 

• NO 

:x ........................ : 
ic ·····J2·········· *BTLRTN FB • . -.-.-.-.-.-.-.-. 

• DETERMINE • 
• EXIT FROl' • 
: •••• 2~~~~~~ •••• : 

.~ .. . . 
: 1 : .... 
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.... . . 
: 1 : .... 
• X. CMNTPR 

Alt •• • ••••• A5 ••••••••••• 
•••• LOGGER FE •• *. YES .-.-.-.-.-.-.-.-. 

•• ASTERISK .......... X LOG STATEMENT 
•• •• • ON SYSLOG, • 
•••• SYSLST .. .. . ........... . 

• NO 

X ····85·.······· 
: STMTIN : . ............. . 

.x. 
C4 •• 

•••• SLASH •••• YES ••••• CS •••••••••• 
•• AMPERSAND •••••••••• X. EOJRTN • .. .. . .. .... . ............. . . ... 

• NO CHART EJ 

.X. 
Olt •• 

•••• SLASH •••• YES ••••• 05 •••••••••• 
•• ASTERISK •••••••••• X. STMTIN • .. .. . . .... . ............. . .. .. 

• NO 

.x. CCPRDC 
•• £4 •••• : •••• ES ••••••••• : 

•• SLASH •• YES • seT OPERATOR • 
•• SLASH •••••••••• x. COMMAND 81T • 

•• •• • OFF IN J8CSWO • .... . . .. .. . ............... . 
• NO 

X 
•••• FIt •• •••••• • · . • OPERATOR • 

• COMMAND • . ............. . 
SEE FIGURE 
29 FOR THE 
BRAN&H TABLE 

X 
··.·.FS·.········ 
.SCANR2 FF • .-.-.-.-.-.-.-.-. 
• LOCATE SECOND • 

:CHE2~EB~~~AITER: . ................ . 
x 

:!i~~!~:::::::E!: 
• AT TA8LEZ • 
• DETERMINE 
• EXIT • . ............... . 

x 
• •••• H5 •••••••••• 

• PROGRAMMER • 
• COMMAND • . ............. . 

SEE FIGURE 
29 FOR THE 
BRANCH TABLE 

( 



· . 
: 1 : 

•••• AZ ••• • ••••• 
-ACTION OR ENTRY. 
.. OR PHASE .. . . ............... 

: ..•...••.••.•...•...••.• x: 

.... · . • 2 • · . 

X ...... 82··········· 
.~~~:~~-.-.-.-~~. 
.1~NL~;Sl~¥!TE • 
•• *~~~~~~ •••• 

• x. 
C2 * • .. * *. • ••• C3· •••••••• 

.:* B[~I~~ IN ·:.~~ ........ X: o~~~8: .. 
* .. JBCSWI .. " 

*. ... 
* ... " 

.. YES 

X ·.····02··········· E XCPRG Fe 

*-·WRITE*COUNT*-* 
.'AND STATEMENT­

ON SVSOOO ............. 
: ......•••••••..••....•.. x: 

Chart EC. 

COPYRT X ·····EZ •••••• • .. seT LINK .. 
.. EDI T PERMI$- .. 
-SION BIT ON IN .. 
.. JBCSWI .. 

X 
.. •••• FZ ......... .. 

.. STHTIN 

ACTION, ENTRY, PHASE, INCLUD 

• ••• A4.··· ••••• · . : INCLUD : ............... 

X 
••••• 84 •••••••••• 
---SCANR2 FF* .-. .:...-.-.-.-.-.-. 
: GET OPERAND : 

· .................. 
• x .. 

(4 *. 
.* -. •• OPERAND *. YES 

.... PRESENT .* ....... 
*. .* 

*. *. "."- x .. NO •••• 

X 
••• ••• 04 ••••••••••• 

.~;~2~~-.-.-.-~~. 
IF lOG, WRITE 

• DN SVSlST, -

••• ~!;~~~.* •• 

.x. 
E4 *. 

· . 
• 1 • · . 

.. *... ···.E5········· .._ LINK ... NO • ERROR -
•• BIT ON IN ............ X. OUTSQN • 

•• JBtSwl .. _ • 
·..oo· ••••••••••••••• 

• oo .. -
• YES 

X 
•• •• ·F4 •••••••••• 
.GETPUB Fe-

:-ASSURitsYsiPT-: 
• IS ASSIGNED • 
• SVSIPT • ................. 

•• oooo ........ oooo x: 
COPYlP X ••• ••• G4··.·· ..... • • . ~~:~~:-.-.-.-~:. 

READ 
SVSIPT 

.x. 
H4 ... 

•• .oo 
•• SLASH •• YES 

•• ASTERISK ...... . 
*. .. • 

• oo.oo ... oo. x 
• NO •••• 

X 
•••••• J4 ••••••••••• 

EXCPRG Fe .-.-.-.-.-.-.-.-. 
WRITE ON 
svsooo ............. 

· . 
• 2 • · . 
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• •••• Al •••••••••• 

• ASSGN • · . ............... 

X ..•... 81··········· . ~~~~~~-.-.-.-~~. 
IF LOG WRITE 

.. . ~:!!!~~~:; ... 

X 
••••• C1·· •• •••••• • SCANR2 FF. . -.-.-.-.-.-.-.-. 
• PICK UP LOGICAL. 
• UNIT SPECIFI- • 
• CATION. CHECK. ................. 

X .• ··.01·····.···· .CKCYLU Fa • . -.-.-.-.-.-.-.-. 
• CHECK SYSXXX • 
• SET LOGUNT., • 
• UNCLOR, STRLUB • ................. 

X ·····E1·········· .StANR3 FF • . -.-.-.-.-.-.-.-. 
'PICK UP DEVICE' 
• SPECIFICATION· 
• CHECK • ................. 

• i. 
Fl.. • •••• FZ •••••••••• 

•••• • ••• YES : S~ITL~Gg~! : 
•• UA •••••••••• X. SYSXXX tmsT • 

•• •• • BE PROGRAMMER • 
•••• • UNIT • .. .. . ............... . 

• NO 

. x. 

.... 
.' . •• x. 2 • . . 

G1 •• • •••• G2 •••••••••• .... . . 
•• •• YES • SET LCGUNT • 

•• IGN •••••••••• X. BI T 0 ON • .. .. . . .... . . .. .. . ............... . 
• NO 

.x. 
H1 •• .. .. 

•• •• YES 

.... 
.' . 
•• X: 2 : 

•• X-CUU- •••••••••••••••••••• .. .. .. . . .. .. 
• NO 

X 
•••• Jl ••••••••• 

• ERROR • 
: NVSTMT : ............... 

OEV X 
:CKCV~~·······F8: .-.-.-.-.-.-.-.-. 
• CHECK CUU • 
• SET UNT, • 
• STRPUB • . ............... . 

.a •• . . 
: 1 : .... 

. ... · . 
• I • · . ..... 
• x. 

83 •• .. __ . THPCHK 

. ... 
o 0 
o 2 0 
o 0 

eX • 
84 •• .. .. 

YES • __ END --. •• END *. YES 
• •••• OF SCAN •• •• OF SCAN .* •••• 

x ..... 
·EE • 
• • Bl· 

.. .. .. .-­.... 
o NO 

*. •• -. .. ... -
• NO 

o 
ASGNLU X X ·····C3··· .. ·••·•• .SCANR3. FF • .-.-.-.-.-.-.-.-. 

• PICK UP TAPE • 
• SPECIFICATION. 
• OR -TEMP- • . ............... . 

.i . 

•. · •• C4······· ..• 
:~~~~~~-.-.-.-~~: 

PICK UP 
-TEMP-

• ••••••••••• !!" •••• 

. ! .. · . 
: 3 : 

F] •• • •••• F-4 •••••••••• .e·· •.•. YES : ~~~~~ ~~~ : 
•• X-SS- .e •••••••• Xe COMTP7 FOR • 

•• •• • 1-TRACK TAPE • .... . -.. .. . ............... . 
o NO 

TSTALT • x • 

· .... .' . ..x. 2 • . . .... 
G3 •• • •••• G4 •••••••••• .... . . 

•• •• YES • SET LOGUNT .. 
•• ALT •••••••••• K. 81 T 3 ON • .. .. . . *... . . .. .. . ............... . 

• NO 

x .... 
• 0 
: 2 : 

.... · '. : 3 :.X. 
TSTTHp·· .X. 

•• J3 •••• :.SETJdpERAioR •• : 
•• •• YES • COMMAND BIT • 

•• TEMP •••••••••• x. OFF IN JBCSWO • 
•• •• • -HAD TO BE ON • .... . . . ... 

• NO 

X ····K3 ••••••••• 
• ERROR • 
: NVSTMT : ............... 

x . .... 
*EE • 
• 81· .. · ASGNLU 

.. ~ .. 
*EE .. • .B! • . 
ASGNLU 

Chart ED. ASSGN: Analyze Operands 
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..... · . • •• ·ED-B3 
•• ED-Bit 

• ED-Jit 

ASGNLU .i. 
81 *. • * IS •• 

•• ASGNMT •• YES 
•• UA OR IGN •••••• .. .. .. .. .. .. 

• NO 

RSTNTR i 
••• •• C1 ••• ••••••• .. IF COMTP7 NOT. 
-SET. ]N]TlALlze. 
• WITH MoDe • 
.. fROM PUB • · . ................. 

SAVPUB i • •• •• 01.·.· ••••• • 
• FROM PUB • 
• AOORESS COMPUTE. 
• PUB POINTER. • 
• CHECK OEV]CE ... 
• SAVE TYPE • ................. 

• NO 

. i. 
El •• 

•• ASGNHT •• 

ic .... · . 
• 1 • · . 

AL SO USED 8Y 
SUBROUTINE 
RSTRTN, CHART FF 

•• TO PROG OR *. PROG 
•• SYS UNIT •••••••••••••••••••• .. .. .. .. 

a ••• 
• SYS 

ASGNSY X 
••••• Fl·· •• •••••• 
• CHECK ]f THIS. 
• DEVICE MAY BE • 
• ASSIGNED TO • 
• THIS SYSTEM • 

: ••••• ~~!! •••••• : 

ASGNS4 .i. 
Gl •• 

•• w. 

ASGNPR X ·····F2·········. • IF UNIT IS • 
• SYSOOO RESET • 
• L1NK EO]T B]TS • 
: IN JBCSWl : ................. 

x .... . 
• 1 

•• CURRENT •• :tJA OR ASSIGNED 
•• DEV]Ce .*.... TO A 

•• ASGNMT •• PROG UNIT .. .. .. .. 
• ASS]GNED 
.. TO A 
• SYS UNIT 

ASGNS3 X •• · •. HI.····.···· • CHECK IF DEVICe. 
• MAY 8E A SSI GNEa. 
• TO DIFFERENT • 
: SYSTEM UN] TS : ................. 

x ...... · . 
: 1 : 

x .... · . • 1 • · . 

..... · . 
• 1 • · . 

HlSGN .X. 
83 *. 

•• IS •• 
•• ASGNHT •• NO 

•• ALI.· •••• .. .. ... . .. .... 
.. YES 

X 
•• •• ·C3 .. •••••• .. •• • CHECK FOR • 
• PROG UNIT. • 
• CHECK DEY ICE • 
• TYPE SAME AS • 
• NORMAL ASGNHT • ................. 

YESALT X 
•• •• ·03 •••••••••• 

:~~!~~~-.-.-.-~~: 
• PICK UP THE • 
• JIB PO]NTER • 
• FROM THE LUB • . ............... . 

3 .. 
E3 ... 

... WAS ... 

..~ .. 
..ef • 
• .A!. . 
NOALT 

..THERE A J ]B •• NO 
•• POINTER .* .................. . 

.' .. .. . ... 
• YES 

X .•... Fl······ .. ·•· 
: ~T SMT~~~t : 
.ALT PRESENT • 
.AS BOTH STD. 
• TH TEMP • . ............... . 

YESAL2 X ·····G3····.····· · . • FINO END OF • 
• CHAIN. CHAIN • 
: ON NEW J]B : .................. 

NOJ]BP X .. ··.F4··.······· • AT SMTPTS, • 
.CHECK THAT ALT. 
• AND PRESENT • 
.ASGNMT BOTH STD. 
• OR BOTH TEMP • ................. 

X ·.··.G4 .......... . 
• CALCULATE NEW. 
• JIB ADDRESS • 
.FROM FAVP, PUT. 
.J IB PTR IN LUB • 

:~~2.~~!2.!~.~!2: 

:x ......................... : 
veSAL4 X 

•• ••• H3 ••• • •••• • • 
• UPDATE FAYP .. 
• FROM CHAIN • 
• FIELD ]N J [B, • 
• SET ENO-OF- • 
• CHA]N BIT. • ................. 

X ··.··J3.···.····· · . • SET J]B FLAG .. 
• TO ALT, PUT • 
• PUB PO]NTER • 
• INJIB • 
0 ................. . 

X ····K3········· · . : STHTIN • ............... 

Chart EE. ASSGN: Check Device Type: Make Alternate Assignment 
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..... 
• EE • 
• A3· .. · 

.... . . 
: 1 : 

NOALT X OPASGN i ..... Al··.······· .GETJIB Fe. .-.-.---.-.-.-.-. 
• PICK UP THE • 
• JIB POINTER • 
:.~~2:.!~~.~~= .. : 

• x. 
81 •• • •••• B2 •••••••••• 

•• PRESENT.. • NO NEED TO • 
•• STD, •• YES • OEeUE. IF JIB • 

•• MAkING TEMP •••••••••• x. fOR ALT • 
•• ASGNMT •• • ATTACHED, RE- • 

•• •• .PLACE LUB FLAG • .. .. . ............... . 
• NO 

NOTFSD X ·.···Cl·.· .•..... • JIBDCU FO. .-.-.-a_._._._._. 
• OecUE JIB • 
• CHAINS • · . ..•.............. 

:x •••.••••...••••..•.•••.• : 
NOJBDC .X. 

01 -. .. .. 
•• CURRENT •• YES 

•• PUB-POINTER •••••• 
•• NULL •• .. .. .. .. 

• NO 

X 
·····EI·.· •••• ••• 
• RESET PUB • 
• JOB CONTROL • 

:&~A~CU~ iNA ·:t~: 
• OTHER LUBS • ................. 

:x .•...•.••• : 
ASGTVP .X. 

Fl·. .. .. 
•• MAK ING •• STD 

•• STo OR TEMP •••••• 
•• ASGNMT •• .. .. .. .. 

• TEMP 

PGASG .X. 
Gl •• .. .. 

ic .... . . 
: 1 : .... 

•• PRESENT •• YES 
•• ASGNMT UA •••••••••••••••••••• 

•• OR IGN •• .. .. .. .. 
• NO 

PGASGl X 
.····HI·········· 
• BUILD JIB TO • 
• STORE STD • 
• ASGNMT. UPDATE. 
• FAVP. SET LUB • 
• FLAG,SIT 1 OFF. ................. 

PGASG2 i 
: •••• H2 ••••••••• : 

• SET LUB FLAG, • 
• BIT 1 OFF • · . · . ................. 

:x ........................ : 
PGATVP .X. 

Jl •• • •••• J2 •••••••••• 
•••• • SET LUB FLAG • 

•• MAKING •• YES • BIT 0 OFF, • 
•• UA •••••••••• X. NULL PUB ••••• 

•• •• • POINTER. • .... . . .. .. . ............... . 
• NO 

.x. 
Kl •• • •••• K2 •••••••••• 

•• ··MAKING •••• YES : SET LUB FLAG : i 
•• IGN •••••••••• X. BIT 0 ON, ••••• 

•• •• •• •• : N~htN~~R : .. .. . ............... . 
• NO 

.! .• . . 
: 2 : .... 

x .... . . 
: 3 : . ... 

••••• A3 •••••••••• 

: seT LUB FLAG : 
• BIT 1 ON • · . · . ................. 

• x • 
B3 •• • •••• B~ ••••••••• 

•••• • SET LUB FLAG • 
.:. MA~ANG ·:.~~~ ••••• X: BI:fTO~30~~F : •••• 

•• •• • NULL PUB • 
•••• • POINTER • .. .. . ............... . 

• NO 

.i. 
C3 •• • •••• C4 •••••••••• 
•••• • SET LUB FLAG. • 

.:. MA~A~G ·:.~~~ ••••• X: ftllS200~F~N : ••• ~ 
•• •• • NULL PUB • 
•••• • POINTER • .. .. . ................. . 

• NO 

i 
••••• 03 ••• • •• • ••• · . • SET LUB fLAG • 
.BITS 0,2,3 OFI • · . · . ................. . ... . . 

: 2 : .... 
: •••••••••••••••••••••••• X: 

EFFASG ic ·····E4· •...••••• 
• SET LUB FLAG, • 
: tAleRTo~tA : 
.POINTER IN LUB • · . ................. 

iC ·····F4····.····· • IF UNIT IS • 
: m~sl6uiiP : 
: FOR NEW PAGE : ................. 

X 
• •••• G4 •••••••••• 

: ~~8 T~~~6W : 
: 8~I~· A{F L~X~ : 
• POINT, OPEN • . ............... . 

ASGEND X 
: •••• H4 ••••••••• : 

• SET PUB • 
• JOB CONTROL • 
• FLAG BITS ,4-,5 • · . . ............... . . ... · .. 
• 3 -.x. · ..... . 

X 
• •••• J4.· •••••• •• 
.LOGCHK FD. .-.-.-.-.-._._a-. 
• .REDO SETTING • 
.ON SVSLOG BITS. 
• 6,7 IN J8CSWO • . ............... . 

X ····K4······.·· · . : STHTIN ............... 

ic .... · . • 3 • · . .... 

DR RETURN TO 
SUBROUTINE 
RSTRTN.CHART FF 

Chart EF. ASSGN: Make Normal Assignment 
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···.Al·.······· · . • CANCEL • · . ............... 

X ·····el·· •. ·.· ... • SET CANCEL • 
• INDICATOR OFF •• 
• SET INPUT • 
• INDICATOR • 
• TO SVSRDR • ................. 

CCLOUT X ••· .• ·Cl···· .• • .• · • • ~~~2~!-._~;!!~. 
MESSAGE ON CHARTS 

SVSLOG OR • FO AND FG 
SYSL ST ............. 

CCLRTN X ·····01·.·.···.·· :~;!~~-.---.-~~: 
• RESET LUBS • 
• TO STANDARD • 
• ASSIGNMENTS • ................. 

X ·····El··.·.····· .GETPUB FC. . -.-.-.-.-.-.-.-. 
• LOCATE PUB • 
: FOR SYSRDR • ................. 

: x ••••••••••••••••••••••••• 

Fl eX -.. • ••••• F2.: ••••••••• 
•• SLASH •• RDSTMT FE •• AMPER SAND •• NO ._._._._._._tl_._. 

•• HAS BEEN •••••••••• X READ STATEMENT 
•• READ • FROM SVSRDR II .. .. .. .. . ........... . 

• YES 

X ····Gl··.·.·Ii .. · . • EOJR TN 

CHART EJ 

Chart EG. CANCEL, CLOSE, DATE 

. ••. C3········· · . : DATE : ............... 

i ·····03······.··· :~;~~~~-.-.-.-~~: 
• IF lOG. WRITE. 
• ON SVSLST • 
• OR SYSLOG • ................. 

X ··.··E3.·······.· 
:~~~~~~-.-.-.-~!: 

PICK UP • 
• DATE SPEC • 
:.~.;~~~~~!~~~ •• : 

x 
: •••• F3 ••••••••• : 

• PUT DATE IN • 
·COMMUNICATIONS • 
• REGION AT 0 • · . ................. 

X 
•• •• G3·· ••••••• 

STMTIN 

• •••• A5····0 ••••• 

• CLOSE 

X ·.··.·85.·.···.·· .. 
.~~~~~~:-.-.-.-~~ . 

I F LOG, WRITE 
• ON SVSlST • 

•• 2~.;!;~22 •• 

X 
••••• CS··· •• • •• •• 
*SCANR2 FF. *-.-.-.-.-.-.-.-. 
• PICK UP • 
• LOGICAL UNIT • 
• SPECIFICATION· . ............... . 

X ·····05·········· .CKCVLU FS. .-.-.-.-.-.-.-.-. 
• CHECK SYSXXX • 
• SET LOGUNT, • 
:~~~~2~!.~!~~~~.: 

.x. 
E5 

PROG ..... SYS OR •• 
•• ...... PROG UNIT •• 

ct. •• .. . . .oo .. 
• SVS 

:CKSYSU X 
••••• F5 •• • •• • •• • • · . • MUST BE • 

SVSLST 
OR SVSPCH · . . ............... . 

: _ ........... x: 
CKMT X 

····.GS·········· · . • DEVICE TVPE • 
• IN PUB MUST • 
• BE FOR TAPE • · . ................. 

X 
NNNNNNNHNNNNNNNNNNNNNNNNNN ••• ·.H5.·· .. •• •• ••• 
• WR ITE TM. EXCPRG Fe 
• EOV TRAILER, • .-.-.-.-.-.-.-.-. 

: REwI:d ~~LOAO : CLOSE ................. 
X 

••• ··J5 .. ••••••••• • IF SVSLST OR • 
• SVSPCH RE-
.. ASSIGN TO 
• STANDARD 
: •••••• !~~ •••••• : 

X ····K5·····fi ... · • STMTIN 
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• ••• Al ••••••••• · DVCDN 

X ······Bl··········· .~~~:~~-.-.-.-~~. 
IF LOG WRITE 

• ON SYSLST, • 

••• ;r;~2!: •••• 

X 
·····Cl •• ••••• ••• 
:~;!~~:-.-.-.-~~: 
• REseT LUBS • 
• TO STANDARD • 
: .. ~;;!:~~~~!; .. : 

it •••.. 01·········· .SCANR2 FF. .-.-.-.-.-.-.-.-. 
• PICK UP • 
• DEVICE • 
• SPECIFICATION· ................. 

it ··· .. El·········· • CKCVCU Fa. .-.-.-.-.-.-.-.-. 
• CHECK CUU. 

SET UNT, 
STRPUB • ................. 

X 
•• ••• Fl ••• • •••••• 
• TURN ON DEVICE. 
• DOWN BIT IN • 
• JOB CONTROL • 
• FLAG OF PUB. • 
• SET STPPTR • ................. .... · '. • 2 •• X. · . 

DVCoNi·· .x. 
Gl •• .. .. 

•• NEX T ... NO 
•• LUB POINTS TO ....... .. 

•• DEVICE •• .. .. 

X · ... ···Hl·········· :~~~2:~_._._._~~: 
DECUE JIB • 

• CHAINS .................. 

it ···· ... Jl·········· • ASSIGN IGN • 
• TO LUB I • 
:1:R~}~S~EID7~~ : 
• AT RLSHDG • ................. 

X 
•••• ... ·Kl ... •• ... •••• ••• SYSLGR FG . -.-.-.-.-.-.-.-. 

WRITE LUB 
SYSXXX 

.! .. . . 
: 1 : 

x .... · . 
• 1 • · . 

. ... · . 
• 4 • · 

· . 
• 1 • · . 

OVCoN3 .>1:. 
E3 •• .. . .. 

•• END •• NO 
•• OF SYS ..... .. 

... Lues 
..... •••• x 

• YES •••• 

X · .. ··F3···.· .. ···· 
:lNITIALIZE FOR: 
• SCAN OF • 

PROG LUBS 

· . 
• 2 • · . 

: ................................. x: 
DVCON5 ..x. 

G3 •• .. .. 
•• NEXT •• NO 

..LUB POINTS TO •••••• 
•• DEVICE •• .. .. .... 

• YES 

X .·.··H3···.······ :~!~~~~_._._._~E: 
• OECUE JIB 

CHAINS 

X 
.tt.tt.J3 •••••••••• 
• ASSIGN UA TO • 
.. LUB. IF FIRST ... 
... TIfoIE WRITE .. 
• HEAD ING .. 
: ....... !~.~i~~2~ ••• : 

X . ..... ··K3·········· ... SYSlGR FG .-tt-.-.-.-.-.-.-. 
WRITE LUB 

SYSXXX 

x . ... · . 
• 3 • · . 

x .... · . 
• 3 • · . 

Chart EH. DVCDN, DVCUP 

172 IBM 5/360 BOS System Control (16K Tape) 

····AS········· · DVCUP 

X ······S5·····.·· .. · 
.~~~~~~-.-.-.-~~. 

IF lOG WRITE 
• ON SYSlST, 

• •• ;!~~~~ •••• 

X 
••• •• C5 •••••••••• 
:~~~~~~-.-.-.-~~: 
• PICK UP 
• DEVICE • 
• SPECIFICATION· ................. 

X ··.··05·········· 
:~~~~~~-.-.-.-~~: 
• CHECK CUU .. 
• SET UNT, : .•.• ~r~~~~ ..... : 

X ·····e5 .. ·.· ..... · . • RESET JOB • 
• CONTROL FLAG • 
• I N PUB • · . . ............... . 

X ····F5········· 
STMT I N 

. ..... · . 
• 3 · 

OVCON6 .x. 
H5 •• 

.' NO •• END •• 
...... OF PROG ... 

.. ~ .. · . 
• 4 • · . 

•• LUBS .. .­. ... 
• YES 

X ...····J5·········· :~2~;~~-.-.-.-~~: 
... RESET 
• SYSlOG BITS • 
:.~:!.!~.~~;;~~.: 

X 
• .... ·KS·· •• •• ••• · STHTIN 

( 
\ 



•••• Al ••••••••• 

" • EOJR TN 

.x. 
Bl •• • •••• B2 •••••••••• 

•••• JOB •••• NO :~~!~~~_._._._~:: •...• B3 •••••••••• 
•• IN PROGRESS •••••••••• X. GET SYSRDR ••••••••• X. STHTIN 

•• •• • PUB TO TURN • • 
•••• • OFF EOF BIT • • •••••••••••••• .. .. . ............... . 

• YES 

JBINPR .x. 
CI •• .•.. ····C2········· •• CATAl •• ON I. FETCH • 

•• ~!T IN JBCS~! ........... ~; MAINTC : ..... . ............. .. .. .. 
• OFF 

NOCATL X ·····01·········· :~~!:~~-.-.-.-~~: 
• RESET lUB • 
• ASSIGNMENTS • 
• TO STANDARD • ................. 

X •••••. EI·.····· •••• . ~~~~~:-.-.-.-~~. 
READ SVSIPT 

• TO A SLASH • 
AMPERSAND ............. 

NDIPT X 
••••• Fl······· ••• 
• RESET JBCSWZ • 
• AND J8CSW3 • 
.AND JOB NAMES •• 
• TURN OFF JOB • 
• IN PROGRESS • ................. 

X ·.···Gl·········· :!!~~!~-.-.-.-~~: 
• IF TIMER, • 
• GET TIME • 
: ••• ~~;=~;;; •••• : 

X 
••• ··.HI··.···· •••• 

.~!~~!~-.-;!;~:~. 
WRITE EDJ 

MESSAGE 

X 
•••••• JI··.·.· ••••• 

TlMLOG FG .-.-.-.-.-.-.-.-. 
LOG TIME 

• ON SYSlOC • 

.X. 
Kl •• . -- .. 

CHART FG 

•• •• YES 
•• ANY TESS •••••• 

". 
•.•. .•. - i · .... 

.~ .. 
" " "2 " 
" " .... 

" " 
: 1 : 

Chart EJ. End of Job 

.... 
" . "1 • 

" " 

i 
..···F3·········· · . • INIT IAl lZE 
• FOR SEARCH 
• OF PUBS · ................. . ... 
" '. : 3 :.X . .... 

MTrEST .x. 
63 •• .. .. 

•• END *. YES 
•• OF PUBS •••••• .. .. .. .. .... 

: NO 

x .... . . 
"2 " " . 

HTlERO .X. MTCUCV 
H3 •• • ••••• H4 ••••••••••• . *.. MS~OUT FD 

• • TEB COUNTS •• NO .-.-.-.-.-.-.-.-. 
•••• ZERO .* •••••••••• x !:R~}~SAEIA~~4. .. .. .. .. . ........... . 

- YES · '. • 4 •• X. · . .... . 
INCPBP x 

: •••• J3 ••••••••• : 

• BUMP TO • 
NEXT PUB 

. ~ .. 
" . "3 • . . ..... 

MTERCV X 
: •••• J4 .......... : 

• CONVER T TEB • 
• BYTES TO • 
• DECIMAL AND • 
.. RESET TO 0 • ................. 

X • .... ··K4···· ••••• ·• HSGOUT FD .-.-.-.-.-.-.-.-. 
WRITE ERROR 

• •• ;~~~!; .••• 

.f •• . " ". " . . .... 

····A5······.·· · " : IGNORE : ............... 

X 
•••• •• BS ••••••••••• 

.~!~::~-.-.-.-~~. 
WRiTE STMNT 

• ON SYSlST 

IGNRTN X 
: •••• C5 ........... : 

.. seT INPUT BIT • 

.. IN JBCSWO .. 
: TO SYSROR : . ................ . 

X 
• •••• 05 ......... .. 

STHTIN 

· . 
• 2 • · . .... 

HTEEND X 
: •••• HS .......... : 

• RESET LINE • 
• COUNT AND • 
• J8CSWl • 

X . .... 
·El • 
• 84· . " . 

RSTCDH 
IN JOB 
ROUTINE 
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Chart EK. 

.... A2········· · . • EXEC 

X 
•••••• B2 ••••••••••• . ~~~:~:-.-.-.-~~. 

IF lOG WRITE 
• ON SY$lST t 

SYSLOG ............. 
X ·····C2·········· :~S~~~~-.-.-.-~~: 

• PICK UP • 
• PROGRAM 
• JBCSWI • ................. 

.. X.. EXCUSR 
OZ •• • •••• 03 •••••••••• 

•••• • TURN LINK • 
•• •• YES • BIT AND LlNK • 

•• NO NAME •••••••••• X.EDIT PERM ISS ION. 
•• .. on OFF IN • .. .. 

• NO 

X ·····EZ·········· :~!~S~~-.-.-.-~~: 
• CHECK NAME 
• FROM 1 TO 8 
: .. ;~:~~;!~:~ ... : 

• X. 
F2 •• .. .. 

•• NAME -. YES 

• JBCSWI • ................. 
X 

······E3···· ••••• •• 

.~~~~~2-.-.-.-~~. 
READ PROGRAM 

• NAME FROM 

••• ~!~~2~ •••• 

x .... · . 
• 1 • · . 

•• IS LNKEDT .4 .................. . .. .. .. . . .. .. · 
X EXCEDT X .····GZ·········· · . • MOVE PHASE 

• NAME TO 
WRKFlO · . ................. 

. x. 
HZ •• .. .. 

• •••• G3 •••••••••• 
" . 
• MOVE SLNKEOT 
• TO WRKFLD 

· . ............... . 

... NAME IS.. YES • 
•• ATlcOT •••••••••••••••••• X. .. .. .. .­.... 

• NO 

. x. 
J2 . ' ". •• NAME •• NO 

•• IS RPG 
'. '. .... 

• YES 

X 

.* •..• . ' 
x .... . . 

: 2 : 

.····KZ·· .....• ·• · . MODIFY 
WRKFLD 
TO RPGl 

.~ .. · . 
• 2 · 

EXEC; Fetch 

X 
.o ••• J3 •••••••••• 
.PRPSYO FE • .-.-.-.-.-*-.-.-. • PREPARE SYSOOO • 
.FOR LINK EDIT •• 

:.~~~~!.'!2~~~! •• : 

x .... · . 
• 2 " · . 
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. 
• 2 

RESFCH X ·····B5 ••.•.• 0 ••• · . • SeT FETCH BIT • 
• TO SYSRES IN • 
• JBCSWO • · . ................. 
· . . 
• 1 · :.X. 

FETCHR·· X ·····C5.·······.· 
:~~~~~!-.-.-.-:~: 
• MOVE LABELS 
• TO END OF 
: •• ~~~~~~!;2~ ••• : 

X ·····05.········· • LOCATE • 
• LIMITS FOR 
• CLEARING 

CORE . ................. 
X 

·····ES •• •••••••• _ MOVE PHASE • 
• NAME AND • 
• CLEAR ROUTINE. 
:TO END OF CORE: 
••••••••••••••• l:i. 

CLRRTN X 
.·.··FS·········· · . • CLEAR CORE • 

WITHIN 
LIMITS 

X ····Gs········· · . • FETCH PHAS E • 

( 
\ 



.... · . 
• 2 • · . 

SIHEND X ·····C1 ••••• ·•••• · . • RESET AFTER • 
• SIMULA TlNG • 
• END OF JOB • · . ................. 

····A2········· · . : JOB : ............... 

X .. ·.·02·········· • ALL BITS IN • 
• JBCSWl ARE • 
• SET OFF • · . ................. 

.x. CZ •. ·····C3····· •••• • •••• • SIMULATE • 
• * JOB •• YES • END OF JOO. • 

•• IN PROGRESS •••••••••• X. END OF fILE • 
•• •• • IS SYSRDR • ...* . . *. •• • •••••••••••••••• 

• ND 

: •••••••••••••••••••••••• X: 

Chart EL. JOB 

CRJBSQ ic 
••••• OZ •••• ••• ••• 

:~!!e~:-.-.-.-~~: 
• RESET LUB • 
• ASSIGNMENTS • 
• TO STANDARD • ................. 

X 
••••• E2 •• •••••••• .SCANR2 FF. . -.-.-.-.-.-.-.-. 
• PICK UP • 
: JOB NAME : ................. 

X ·····FZ·········· • PUT JOB • 
• NAME IN • 
• COMMUNICATIONS • 
: REGION : ................. 

X ·····Gz·········· .TlMSTP FG. . _._._._._a_._._. 
• If TIMER • 

GET 
HH.MM.SS ................. 

X ...... HZ··········· SYSPTRISYSLGR . -.-.-.-.-.-.-.-. 
JOB STATEMENT CHART FG 

• ON SYSLST, • 
SYSLOG ............. 

X ······Jz··········· • !!~i~~.-.-.-~~. 
wRITE TI"E 

• ON SVSLOG • 

X ·····KZ·········· · . • RESET OPTIONS. 
• IN JBCSW2~ • 
: AND JBtSW : ................. 

. ~ .. · . 
• 1 • · . .... 

X · •. ·03········· · . • EOJRTN • · . ............... 
CHART EJ 

. .... 
·EJ • 
• H5· .... .. · .. 

• 1 •• X. · . .... . 
RSTCDM X .... ·84···.·.···· -IN COMM REGION. 

.RESET JOB DATE,. 
• LABEL AREA • 
• LENGTH,CHKPT • 
• 'IDrUSER AReA • . ............... . 

EOFDFF X 
••• ··C4 •••••••••• 
• TURN Off • 
• END-Of-FILE • 
: IN ALL PUBS : · . . ............... . 

SIHRET .X. 
04 •• .. . . 

•• SIMULATED •• YES 
•• END Of JOB •••••• .. .. 

• .•.• ·N~· .~ •• . . 
: z : .... 

. x. 
E4 •• 

•• ·OPERATOR·· •• NO ••••• ES •••••••••• 

• ••• PAU~~ 81T •••••••••••• X: STMTIN : .... . ............. . .. .. 
• YES 

X .....• F4···.······. MSGDUT FO .-.-.-.-.-.-.-.-. 
PAUSE MESSAGE 

• ON SYSLOG • 

X ••••• G4·········· • SET JOB • 
• CONTROL INPUT • 
• BIT IN JBCSWO • 
: TO SYSLOG : . ............... . 

X ..••• H4·········· • SET • 
• OPERATOR • 
• PAUSE BIT IN • 
• JBt SMa OFF • · . . ............... . 

x 
• •••• J4 •••••••••• 

• STMTlN • 
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•••• Al ••••••••• · : L1STIO ............... 

i 
•••••• 81 ••••••••••• 

SVSPTRISVSLGR 
.-.-.-.-.-.-.-.-. CHART FG 

STATEMENT 
• ON SYSLST, • 

••• ~!~~2~ •••• 

X 
••••• Cl ••••••• ••• 
:~~~~~~-.-.-.-~~: 
• PICK UP SYS, • 

:.::2!:~!!=~!: .. : 

.x. 
01 •• .. .. 

•• WHICH •• 
• oo OPERAND •• .. .. .. . . 

• oo •• . 
: SYSXXXoo •• ooOo .. oo·oooo·.Oo .. ••••• :SYSooOo.Oooo·Oo.ooOoOooo··.·ooooooOo.oo :PROGoo·oooo.ooOoOo·oooooo .. ·oo.· oo .•• oo :OWN-·ooooOo·· .. ··.····oo ...... ••• :UA 

SVSPAR X LSTSYS X LSTPRG X LSTDWN X LSrUNA .. ••••• El.. ••• ••••• • ••••• E2........... • ••••• E3........... • •••• E4.......... • •••• ES.X •••••••• 
• CKCVCU FO. OUTPUT FA OUTPUT • SET MASK. • seT MASK TO • 
• -.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. • TO WRITE IF • • WRITE IF BITS. 
• CHECK SVS)(XX, • WRITE WRITE .ALL BITS OFF IN. • 5,6,1 OFF 
• LOCATE LUB • HEADER HEADER .. PUB JOB.. • IN PUB JOB • 

: ••••••••••••••• : ••••••••••••• ••••••••••••• :.~~~!~2~.~~!2 •• : :.;2~~~2~.~~!2 •• : 

X 
•••••• Fl ••••••••••• 

.~~!~~!-.-.-.-~~. 
WRITE 

HEAOER 

X 
• •••• F2·· •••••••• 
• USE TABLE • 
• IN AS5GN • 
• ROUTI NE TO • 
• GET LUB 
• NAMES • ................. .... 
* *. 
: L :.Xoo .... . 

X ·····F3·········· • GET LOCATION • 
• AND NUMBER ... 
• OF PROG LUBS • 
• START WITH • 
.. 5VSOOO • . ............... . 
• *. : 2 :.XOo .... . 

:X .... oo ........ oo ....... oo.oo .... : 
PUBSRH X ······F4 .. ··· .. ······ .~~!~~!-.-.-.-~~. 

. ... 
WRI TE 

HEADER 

· '. • 3 • ooX. · . 
X L5YSLP X LPRGLP X lUALp··· .x. • ·····Gl •••••• ··••• 

.~~:~~~-.-.-.-~~. 
WRI TE 

ASGNMT 

X 
•••• Hl ••••••••• 

* * STMT IN 

Chart EM. LISTIO 

• ••••• G2.· ••••••••• 
ASGNLS FA .-.-.-.-.-.-.-.-. 

IF NAME GI VEN 
.. WRITE LUB • 

••• !~~~~! •••• 

X •• ··.H2·· ••• ·•• •• 
• GO TO NEXT • 

LUB IN TABLE 

. x. 
J2 •• .- .. ... END .oo NO 

•• OF TABLE Oo •••• oo .. ... .. .. 
·oo •• 

• YES 

X ····K2········· · . • STMTlN 

· . 
• 1 • · . 

······G3 •••...•.•.. 
ASGNLS FA .-.-.-.-.-.-.-.-. 

WRITE 
• ASGNMT OF 

LUB ............. 
x 

: •••• H3 ••••••••• : 

AOD 001 

.x .. 
J3 ... .. .. oo. END •• NO 
OF PROG •• oo.oooo 

•• LUBS 
*. . . . ... 

• YES 

X ····K3· .... ·.-.. •• · . STMT IN 

it .... · . 
• 2 • · . 
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G4 •• oo... • ••• G5 ••••••••• 
•• END •• YES. • 

•• OF PUBS ........... X. 5TMTIN '. . .... . .............. . . ... 
• NO 

.x. 
H4 •• • ••••• H5 ........... . 

• .... MASK"· YES .:~!~~~-.-.-.-~~. 
•• INDICATES •••••••••• X WRITE 

•• WRITE •• DEVICE 
•.•. .• .~2~~;~;.~~~ • 

• NO 

:x ...•.................... : 
x 

: ..... J4 ••••••••• : 

ADDRESS 
NEXT 

PUB 

. . 
• 3 • . .... 

( 



•• •• A1·· •••••• -· . a LOG 

.x. 
81 •• .. . . 

•• OPERA TOR •• YES 
•• COMMAND ..................... . .. .. .. .. .. .. 

• NO 

X ···.·01· ... ····· .. • 
:~~!~~:-.. -.. -.-~~: 
• SET J8CSW3. If • 
• 8 IT WAS NO LOG • 
-WRITE ON SYSlSh _ ........... a. __ _ 

X ···.El········· · . STMT IN 

• •••• Fl ••• a •••• _. 

• NOLOG • 

X ······Gl······*···· . ~~~:~~-.-.-.-~~. 

X ••.• ··C2··········· LOGGER FE . -.-.-.-.-.-.-.-. 
WRITE ON 

SYSLOG, 

.... ~!~~~! •••• 

X ·····02·········· · . SET OP lOG 
BIT ON IN 

JBCSWO 

X ····EZ······*·· · . STMTlN 

•••• A3 ••••••••• · • MTC 

X ······B3····· .... •••· 
.~~~~~~-.-.-.-~~. 

IF LOG, WRITE 
• ON SYSLST, • 

SYSLOG . ............ . 

X ·····C3 •.•.••.••• 
.SCANR2 FF • . -.-.-.-.-.-.-.. -. 
• PICK UP • 
• T APE COMMAND • 
• MNEMONIC • . ............... . 

TPCOHL X 
: •••• 03 ••••••••• : 

• fiND EQUAL 
• COMMAND IN • 
: TABLE FOR CCW : .................. 

X 
••••• E3 ••••••• • .. • 

:~~~~~~-.-.-.-~~: 
• PICK UP UNIT • 
• OR DEVICE • 

:.~~~~!~!~e!!~~.: 

. x. 
f3 •• .. .. 

•• SPEC IS •• NO 
•• SYSXXX ....................... .. .. .. .. . . .. .. 

• YES 

X ·····G3 •..••••••• 
• CKCVLU/GETPUB • a-.-.-.-.-a-.-a-. 

CHKLU~ X ·.···64 ....•..•.. 
.eKC VCU FB. .-.-.-.-.-.-.. -.-. 

IF LOG, WRITE CHARTS • CHECK SY$XXX • • CHECK CUU. 
• ON SYSLST r • FB AND FC .. ADDRESS LUB. • LOCATE PUB. • .... ~:;~~: .... 

lOX. 
HI·. .. .. 

•• OPERA TOR •• YES 
... COMMAND ........................... . .. .. .. .. ... 

• NO 

X ·····J1·········· .DPTNLG EP. . -.-.-.-.-.-.-.-. 
• SET JBCSW3 • 
• TO NOLOG 

X 
····KI ••• •• •••• · • $TMTIN 

X ·····J2·········· · . • SET OPERATOR • 
• LOG BIT Off .. 

IN JBCSWO 

X 
····K2········· · STMTI N 

• GET PUB • . ................ . :!~~~i~;.~~~~~i.: 

:X ................................ : 
CHKTYP X 

••• ··H3· ... ••••••• 
: DEVICE MUST • 
• BE TAPE. • 
• ASS IGN DEVICE. 

: ••• !2.;~;~~~ ••. : 

lOX. TAPEXC 
J3 *.. • ••••• J4 ............ . 

EXCPRG Fe 
..DUPlICATION •• NO .. -.-.-.-.-.-.-.-• 

•• FACTOR ........... X EXEC COMMAND. 
•• •• X. REPEAT IF • 
•••• NECESSARY .. .. . ........... . 

.. YES ...... . 

X ·.·.·K3·········· · . • CONVERT FACTOR. 
.. AND SET .. 
• COUNTER FOR • 
.. COMMAND EXEC • ................. 

. ! .. · . 
• 1 · 

• 1 • . . 
X ····K4*····.··· . 

STfH[N 

Chart EN. LOG, MTC, NMTLB, NOLOG 

...• A5········· · . NMTlB 

X 
·*··*CS ••• •• ••••• 

:~~~~~~- .. -.-.-~~: 
.PICK UP NUMBER. 
• OF VOL/TPLAB • 

: ••••• ~!!~; ••••• : 

TSTNLB X 
•• ••• 05 .. ••••••••• · . • CHECK EACH • 
.DIGIT. CONVERT • 
• TO BINARY. • 

:~~~!!~~:.~:.~2.: 

X ·····E5····· .. ···· • If SPACE • 
• AVAILABLE, 
• SET LABEL .. 
• AREA LENGTH • 
• TO PRODUCT • .................. 

X · .. ·F5········· · . STMTIN 

Charts 177 



• •••• Al •••••••••• 

OPTION • 

.... · '. • 1 •• X. · . 
NXTOPY.·· X ·····Cl···.···.·· .SCANR2 FF. . -.-.-.-.-.. -.-.-. 

• PICK loP • 
: NEXT OPERAND : ................. 

X ·····01 ....•..... 
:~!~~!~-.-.-.-~~: 
• DETERMINE 

ROUTI'E 
: •• !~.~:~~~!~ •••• 

X ·····El·········· • OPERAND NAPe • .-.-.-.-.-.-.-.-. 
EXECUTE 
ROUT INE 

. x .. 
Fl·. .. .. 

•• LAST •• NO 
•• OPERAND •••••• .. .. .. . . .. .. 

• \'ES 

X ····Gt·······.· · . • STMT IN 

.... · . 
• 1 · 

Chart EP. OPTION 

• •••• 62 •••••••••• 

.. OPTLOG • 

:OPERAND LeG 

.x. 
C2 ... • ...... C3 •••••••••• 

•• *. • • 
•• PRCG *. OFF • SET ON • 

•• LeG BIT •••••••••• X. IN JBCSW3 • 
•• .* • .... . .. .. . ............... . 

• eN 

x 
• •••• 02 •••••••••• 

RETURN : ............... 
X ······03··········· .~!~~!~-.-.-.-~~ • 

WR lYE STHNT 
• ON SYSLST • 

X ··.·E3·······.· . 
RETURN : ............... 

····F3 ••••••••. · . • CAT AL · 
.x. 

G3 •• .. .. 
•• GO •• YES 

•• 8IT ON •••••• 
*. •• .. . . .. .. 

• NO 

X 
•••• ·H3·· •••••••• 
• CHECK AND • 
• OPEN SYSOOO. • 
.. LINK BIT ON. • 
• LINK EDIT AND. 

:.~~i;.~!1~.2~~.: 

:x .•..•...•. : 
GOCAT X 

••••• J3 .......... . · . · . • CATAL eIT ON • . · . ................. 

X •... K3········· · . • RETURN 
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• •••• BIt •••••••••• 

: OPTNLG : ............... 

X ·.···C4 .......... o · . • SET BIT IN .. 
.JBCSW1.JBCSW2 •• 
: OR JCBSW3 : . ............... . 

x 
.. •••• 04 •••••••••• 

: RETURN : . ............. . 

····GIt ••••••••• · . • LINK • 

x 
: •••• HIt ••••••••• : 

• GO OR CATAL • 
• BITS MUST • 
: NOT BE ON : ................. 

it 
••••• JIt •••••••••• 
• CHECK AND • 
• OPEN SYSOOO. • 
• LINK BIT ON. • 
• L INK EDIT AND • 
:.~:~;.!!!!.2~~.: 

ic 
····KIt ••••••••• · . • RETURN • 

OPTNLG HANDLES 

NOLOG 

2HS~HP 
DECK 
NOOECK 
LIST 
NOLlST 
LISTX 
NOLISTX 
SYH 
NOSYH 
XREF 
NOXREF 
ERRS 
NOERRS 
C48 
C60 
NOLlNK 
HINSYS 

• •••• H5 •••••••••• 

: GO : ............... 

X ..... J5.········· .. CHECK SVSOOO •• 
• LINK AND LINK. 
.EDIT BITS OFF •• 
• EXEC AND GO • 

: •••• ~1!~.2~ •••• : 

i 
• •••• K5 •••••••••• 

• RETURN • · . ............... 

( 



··.·Al·······.· · . : PAUSE : ............... 

X ...... 01··········· 
.~~~2~~-.-.-.-~~. 

STATEMENT ON 
• SYSLOG, 

••• ~!~~~! •••• 

.x. 
Cl •• 

•• ·OPERATOR·· •• YES 
•• COMMAND •••••••••••••••••••• .. .. .. . . .. .. 

• NO 

X ·····01·········· • SET81T2 • 
• IN JBCSWo- • 
• JOB CONTROL • 
• INPUT ON • 
• SYSLOG • ................. 

X ·.··El········· · . : STMTIN : ............... 

····Gl········. · . • RESET · . ............... 

X •. · .• ·HI··.···.···· 
.~;~2~~-.-.-.-~~. 

IF LOG, WR ITE 
• ON SY5LST • 

SYSLOG ............. 
X 

• •••• Jl.· •• •••• •• 
:~~!~~-.-.-.-~~: 
• RESET lUB • 
• ASSIGNMENTS • 
• TO STANDARD • ................. 

x 
• •••• KI •••••••••• 

• STMTIN : ............... 

X 
••••• 02.· •••• •• •• 
• seT 81 T 5 • 
• IN JBCSWO- .. 
• OPERATOR • 

PAuse BIT • 

it ····E2········· · . : STHTIN : ............... 

Chart EQ. PAUSE, RESET, RSTRT 

• •••• AIt ••••• o •••• 

RSTRT 

X ·····C4 .•••.••••• 
:~~~~~~-.-.-.-~~: 
• PICK UP • 
• LOGICAL UNIT • 

:.~2;~!~~.;~~~!.: 

i .····Olt·········· .CKCVLU FB. .-.-.-*-.-.-.-.-. 
• CHECK SYSXXX •• 
• SET lOGUNT • 
:~~~;~~!.~!~~~~.: 

X 
·····EIt •••••••••• 
• StANR] FF. .-.-.-.-.-.-.-.-. 
• PICK UP • 
• CHKPT SERIAL • 
• NUMBER • . ............... . 

X 
••••• F4····w ••••• 
• REGl POINTS • 
• TO UNtLoR 
.. AND SERIAL 
• NUMBER · . ................. 

X 
••••• GIt •••••••••• 
*GETPUB FC­.-.-.-.-.-.-.-.-. 
• SE T REG 2 • 
• TO PUB FOR • 
• CHI<PT DEVICE • ..'fIo ....•....•.... 

i 
••• .. H4· •• ••• •• • 

• FETCH • 
UBRSTR T 
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••• ·AI·.······· 

SET 

· : 1 

: X •••••••• OoOo •• Oo ••••••• OoOo •• : 

.X. 
CI ... 

Oo.Oo. END OF .Oo ... .,.ES ••••• C2 •••••••••• 
• Oo OPERANDS Oo.Oo .... Oo .. OoOoOo x* S TMTI N 

•• Oo* • .... . ............. . .. .. 
• NO 

i ·····01·········· :~~~~~!-*-.-.-~~: 
• PICK UP UPSI • 
• OR DATE OR • 

:~!~;~!.2:.~~2~~: 

. ... · . 
• 3 • · . .. _. 

NXTBIT X ·····03·········-• ACCESS NEXT .. 
.. CHARACTER AND -
• NEXT BIT IN • 
.. UPSIDY • 

•••• A4 ••••••••• 

UPSI 

· • 2 · 

:X •• Oo ...... Oo •• OoOo •• OoOo •••••• Oo: 

UPSIR T X 
• •••• C4 •••••••••• 

:~~~~~~-.-.-.-~~: 
PICK UP 

BI T • 
• INDICA TORS .. . ............... . 

X 
••••• 04 •••••••••• 

:~!!~~:-.-.-.-~~: 
• CHECK THERE • 
• ARE FROM • 
.1-8 CHARAC TERS • ................. 

:Oo Oo ••••••••••••••• Oo ....... X: 
. i. 

El •• 
Oo· •• 

UPSI.. WHICH •• 
Oo .. Oo.. OPERAND •• 

x .... 
.. ... .. .. .. .. . · . • 2 • · . :U.iiCK····················: i.i NEi:t· .. ················: OATE 

X SLI Nt T X SSYSOT X ..... Fl.......... . .... FZ.......... . ..•. F3 ...•.••... 
:~!~~~~-.-.-.-~~: :~~~~~!-.-.-.-~~: :~!~~~~-.-.-.-~~: 
• CONVERT. • PICK UP. • CONVERT • 
• HH/"'M/SS INTO. U\TEGER • MH/OO/YY INTO. 
• BINARY VALUES. • lIN[ COUNT. • BINARY VALUES. ................. ................. . ............... . 

i 
·····GI·········· 
.COMPUTE NU"'SER • 

OF SECONDS • 
• TIMES 3eo. • 
• ADO TIMER/256 • · . ................. 

i ·····HI·········· • RESUL T t S • 
• IN LOCATION • 
• TJMl: IN • 
: SECONDS • 300 : ................. 

. : .. · • 1 · 

ic ·····Gz •.•.•.•..• 
.CHKNUJJ FB. . -.-.-.-.-.-.-.-. 
• CHECK ANO • 
• PACK lIIU"'BER • · . ................. 

X ····.HZ····.····· • CONVERT TO • 
• BINARY. STORE. 
• NEW LINE • 
:COUNT IN LI NCON: .............. ,. ... 

X · .. ··Jz······ .. · .. · • COMPUTE NEW • 
• NUP'BER OF 

RE~AINING 
Ll NES FOR 

• JUB ceNTROl • ................... 
x .... 

• 1 · 

Chart ER. SET, UPSI 

X ·····G3 ......... .. 
• STORE .. 
• OOMMY OR .. 
• MMODY IN • 

SYS01l1 .._., ............ . 
X ·····H3·········· • COMPUT E OAY- • 

• IN-YEAR IN • 

: ~~~bMiT~eOS I~ : . ............... . 
.~ .. · . 

• 1 • · . .... 
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UPSICH .X • 
Eft .Oo .. .. 

•• IS CHAR •• YES 
•• AN X •••••• 

•• .o. .... 
• NO 

..' 
x . ... . . 

: 3 : 

.. i:. 8TONRT 
F4 •• • ..... FS •••••••••• 

•• ··IS CHAR·· •• YES : S~~ r~T : 
•• A 1 •••••••••• x. UPSIBY • ... .. . .... . *. •• • •••••••••••••••• 

• NO 

.x. BTOFRT 

.... 
.' . 
• • X: 3 : 

G4 .Oo ••••• GS •••••••••• .... . . 
•• IS CHAR •• YES • SET BIT 

•• A 0 ........... X. OFF IN 
"Oo .* • UPSIBY .... .. . 

•• Oo· ••••••••••••••••• 

• NO 

. x. 
H4 •• 

.' . 
•• X. 3 • . . .... 

.o ••• END OF •••• NO ••••• H~RROR····· 
.oo •• OPERAND •• Oo •• Oo ••••• oo x: NVSTHT : *... . ............. . 

·Oo •• 

• YES 

.X. 
J4 •• 

• ••• UPSI ··.Oo UPSI ••••• JS •••••••••• 
*. OR SET •••••••••• X. STMTIN .. .. . .... . ............. . . ... 

• SET 

.~ .. · . 
• 1 • · . .... 

( 

( 



Chart ES. 

TPlAA 

. x. 
C2 It. 

.. " It. • ••• C3 ••••••••• 
.. " LAST *. NO .. ERROR • 

-LABEL STATE~ENT ........... x. OUTSQN .. 
*. VOl.* .. .. 

• It ••••••••••••••• 

Woo .. " 
.. YES 

• ..... 02·········· 
:~~~~~!-.-.-.-~~: 
.. IF TkO CARDS, .. 
.. MAKE THEM .. 
.. ONE RECORD .. ................. 

TOPNOl • ·····E2·········· :~;~~~~-.-.-.-~~: 
SCAN FOR 
STAI{T OF 

: •• * •• ~!~~~ •••••• 

• .. ···F2·········· .. CHECK DEU1'- .. 
_ITER. OETER"'INE* 
.. IF LONG CR .. 
.. SHORT STRING .. . . ................. 

X ·····Gz.· ..... ··· . . 
MOVE LONG .. 
OR SHORT 

STRINC 

TPLENO X .····HZ·········· .. BUMP LABEL .. 
.. AREA POI NTER .. 
.. AND LByrer.. .. 
.. SET SwITCH 
.. fOR VOL ................. 

. x. NOMORl J2 *. • •• ··J3.········· .It.. .. .. 
• * SPACE It. NO .. SET SW ITCH 

It. fOR MORE .* ............ x- FOR VOL 
*. LABELS .* END OF ROUT tHE. 

It. ... ceRE .. ·oo oo. • •••••••••••••••• 
• YES 

X ····K2········· . 
STMTtN 

TPLAB, VOL 

X •••. K3········ • 
STMT IN 

.... A4········· 
VOL · . ................ 

X ······B4·· .. ··•····· OLOGER FE 

·-iF·LOG:-WRiT~-· 
• ON S YSL S r , • 

SYSLOG ............... 

. i. LeLEXH 
C4 ... • ...... C5 ............ . 

•••• LOGGER FE 
•• SPACE •• NO .-.-.-.-.-.-.-.- .. 

•• FOR MORE •••••••••• X WRITE I::RRIJR 
•• LABELS oo. ON SVLST 

•.•. ..... .!~~.~!;~~~ •. 
• YES 

X ·····04 ........... . · . • ASSURE THAT • 
• LAST LABEL .. 
• STATEMPH • 
: •• ~~;.~~!.~~~ •• : 

X 
.···.E4······ .. ••• .SCANR2 FF • . -.-.-.-.-.-.-.-. 
• PICK UP 
: LOGICAL UNI T . ................ . 

X 
••••• F4 .. ••••••••• 
:~~~~~~-.-.- .. -~~: 
.. CHECK SVSXXX •• 
.. SAve UNCLOR • · . .............. .... 

X ... · .. G4·········· .SCANR 1 FF" .-.-.-.-.-.- .. -.-. 
.. PICK UP • 

FILE NAME: 

: ... :~~.~~~~ ...... : 
X 

...... H4 .. •• ...... •• ... 
• ZERO FIRST • 

BYTE IN 
LABFL. SeT 
SWITCH FnR 

• TPLAB ROUT INE • .................. 

X 
.... ·J4 ..... •• •• • · . : STMTIN • .. ................ . 

X ···.05 .......... .. 
ERROR • 

CANCEL 

CCLOUT, CHART EG 
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••• ·Al········· · . • •••• A4 ......... .. 

: ASGNLS OUTPUT : ............... ............... 

x 
: •••• 81 ••••••••• : 

X 
••••• 84 •••••••••• 
• AllOW • 

• LOCA TE PUB • 
• ASSIGNED • 

TO LUB • 

• OUTPUT ON 
• SYSlOG AND 

SYSLST ................. 
• x. .X • 

Cl •• C4 w. 

• _.. PUB •••• NO .. . . 
•• OPERATOR •• yes 

•• IS ASSIGNED •••••••••••••••••••• •• COMMAND ................... .. .. .. .. .. .. .. 
• YES 

X. ·····01·········· :~~!~~!-.-.-.-~~: 
: LIST CUU • · . ................. 

NOASGN X 
·····OZ.···· •• ••• .GETJIB Fe • . -.-.-.-.-.-.-.-. 
• LOCATE JIB • 

ATTACHED 

••••• !~.~~~ ••••• : 

.. .. .. .. . ..... 
o NO 

X ······04·· •...•..•. . ~:~~!~-.-.-.-~~. 
WR[ TE 

ON 
SYSLST . ........... . 

it ······05 ......••... 
.!~~~~:-.-.-.-~~ . 

WRITE 
ON 

••• ;~;~2~ •••• 

: •••••••••••••••••••••••• X: 
X 

• ••• ·EI·········· 
• GET JIB FC. . -.-.-.-.-.-.-.-. 
• LOCATE JIB • 
• ATTACHED 
• TO l UB ................. 

. x. 
F1 •• .. .. 

•• A J 18 •• NO 
•• ATTACHED 

'. o. .' .. .. 
• YES 

.•.... 
.' 

X .... 
o 0 

o 3 0 
o • 

EZ" x... NAN~!~".E3 •••••••••• 
•••• _OUTPUT FA • 

•• A JIR •• NO .-.-.-.-.-.-.-.-. 
•• ATTACHED •••••••••• X. LIST IGN • 

•• •• .. OR UA • .... . . .. .. . ............... . 
• YES 

X ·····FZ·········· • OUTPUT . FA. .-.-.-.-.-.-.-... -. 
• LIST IGN • 

OR UA 

G2··· •• .. .. 

x .... · . 
• 3 • · . 
.... · . : z : 

• NO •• PRESENT •• YES • 

STeTST 

. x.................. ASGNMT ................... X. 
•• STO •• 

• x. ~fb~~g 

.. . . .. .. . 
ALTTS T .. x. 

HI •• • •••• HZ •••••••••• H3 •• • ..... H4 •••••••••• 
•••• .OUTPUT FA. 

•• STO •• YES .-.-.-.. -.-.-.-.-. 
•• ASGNMT •••••••••• X. LI Sf STD •• e •• 

•• !~N OR ~!.. : IGN DR UA • .. .. 
• NO .... · . 

• 2 • · . 

.. ••• JIB IS •••• YES :~~!~~!-.-.-.-~~: 
•• ALTERNATE •••••••••• X. liST All .. 

•• •• • CUU .. .. . . .. .. 
• NO 

:x ............................. : 
.x. ENOTST eX .. 

JI •• • •••• J2 •••••••••• 
•••• .OUTPUT FA. 

•• PRESENT ... NO .-.-.-.-.-.-.-.-. 
•• ASGNHT •••••••••• X. LI ST STD 

•• STD.. • CUU .. .. .. .. 
• YES 

. . 
: z : 

· . ................. 
X ..... · • 2 · 

J3 •• • •••• J4 •••••••••• .... . . 
•• MORE •• YES • GET NEXT • 

•••• JIBS •••••••••••• X: JIB .. .. . ... 
• NO 

X ····K3········· o 0 

• RETURN • 

• 0 ................. 
x .... . 

o 2 
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X · •.. ES.········ · . : RETURN . .............. . 

. 
: 3 

NOJI B .X. 
H5 

··PRESENT·· YES 
•• ASGNMT e ••••• 

•• STU •• .. .. . ... 
• NO 

ic ·····JS·········· :~~!e~!_._._._~~: 
• LIST STO • 

IGN OR UA * 
• 0 . ............... . 

:X •••••••••• : 
ic 

•••• KS ••••••••• · . • RETURN 

( 



.···AI········· · . : BINCON : ............... 

i ·····01······.··· :~~~~~:-.-.-.-~!: 
• PICK UP • 
• XX/VY III • 
• CHECK • ................. 

X ·····el·········· :~~~~~-.---.-~!: 
• CHECK AND • 
: ~¢C~N~Xfz : ................. 

X •• ···01.·· .•.• • •• 
• CONVERT EACH • 
• TO BINARY • 
• AND STORE .. 
: IN A REGISTER: ................. 

X ····El········· · . • RETURN • · ............... 

····G1········· · . : BTlRTN : ............... 

.... · . 
• 1 • · . .... 

:x .•....................•. : 
it 

:····~AMPARE····: 
• NEXT TABLE • 
• ENTRY TO • 
: ARGUMENT : ................. 

.x. 
Jl •• .. .. 

•• KEY •• NO 
•• eQUALS •••••• 

·.ARGUMENT •• .. .. .... 
• YES 

i 
····KI········· 

• TAKE EXIT • 
• FROM TABLE · 

it .... · . • 1 • · . 

•• •• A3· •••••••• . 
• CHKNUM : . ............. . 

x 
: •••• B3 ••••••••• : 

CHECK FOR • 
2 NUMER Ie 

DIGITS 

X ·····C3·········· • PACK INTO • 
• WORK AREA. 
• ADVANCE 
• POINTER 

i 
• •••• 03 •••••••••• 

RETURN 

···.F3··.·····. · . • eKCVCU • 

i ·····G3··· •• ···•• • CHECK FOR • 
• CORR EeT FORM • 
.. -CUU- .. 

VAL to • 

•••• ~~:~!~!~~ ••• : 

X 
• •••• H3 ••••• •• ••• 
• FRO,", Foel • 
• PU BAOO AND • 

: pH~T 10g~Iss : . ............... . 
SRCHP2 X ·····J3···.······ • STORE aeuu • 

• IN CHUNT, • 
• PUB ADDRESS • 
• IN STRPU8 • 

i ····K3········· · . RETURN • · . ............... 

•.•• AS········· · . CKCVlU 

x 
: •••• Qs ••••••••• : 

• CHECK FOR • 
• CORRECT FORM • 
• -SYSXXX- • 

.x. 
e5 •• .. .. 

NO •• xxx •• 
•••••• ........... •••• NUMf;RIC •• 

CHSYS X 
••••• 04 •••••••••• · • CHECK TABLE 
• FOR VA.lID 

NAME 

CHSVSO X ·····E4 .... · ••... 
• COMPUTE • 
• UNI T NUMBER • 
.AND l UB ADORE SS. 
• FROM PQSI TION • 
: ••• !~.!~~~~ •••• : 

CHSYS2 X •.... F4·········. • SET SVS UNIT • 
• 81 T ON IN • 
• lOGUNT ,NUP'BER • 
.. IN LOGUNT & 1 • · . ................. 

.. ... ... . . . ... 
• YES 

CHPR X 
• ••• ·05 ••• ••• ••• • 
• CHECK FOR • 
• vAll 0 NUMBER •• 
• CONVERT TO • 
• BI NARY · . ............... . 

X ·····E5 •.••••.•• · 
• SET PROG UNIT • 
• BJ T ON IN • 
• lOGUNT, "4UMBER • 
• IN lOGUNT &. L • · . ................. 

NU~PBl X 
••••• F5 ••••••••• • 

! CALCULATE • 
• tUB ADDRESS · . . ............... . 

: .....•.•........•....... x: 
CHSYSI X ·····G5·········· .. STORE lUB • 

.ADOR J N STRlUB •• 
• LOGUNT IN • 

UNClOR • · . ................. 

X 
• ••• H5 ••••••••• · . : RETURN : 

Chart FB. BINCON, BTLRTN, CHKNUM, CKCVCU, CKCVLU Subroutines 
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• •• ·Al.·.··.··· · . CONCAT 

X ······Bl ........ · .. 
RDSTMT FE 

·-·-REAO·NEXY-·-· 
PART OF 

•• ~!~!~:=~! •• 

x 
•••••• C 1 ••••••••••• 

QlOGER FE .-.-.-.-.-.-.-.-. 
• IbNL~~SL~~!TE. 

SYSLOG ............. 
X ·····01·····.···· · . • PUT STATEMENT. 

.PARTS TOGETHER. 
• IN BUFFER • 

X 
····El·······*· · . • RETURN • 

• •• ·Gl •• ••••••• · . • GETPUB • 

X ·····Hl····.····· · . • COMPUTE LUB • 
• ADDRESS FROM • 
: DISPLACEMENT : ................. 

X 
••••• Jl •••••••••• 
• COMPUTE PUB • 
• ADORE 55 FROM • 
• PUB POINTER • 
• TEST FOR • 
• NULL PO INTER • ................. 

X .... Kl········· · . RETURN .. 

•••• 11,1 ••• • •• • •• · EXCPRG 

X 
• ••• ·B3 •••••••••• · . INITIALIZE 

CCB 

REISUE X ······C3··········· 
EXCP 

AND 
WAlT 

SKPUNX .x. 
D3 •• 

•• Ot-'IT ·*··04·.··· .... •• UNIT • .. YES· • 
•• EXCEPT ION • .......... X. RETURN 

(HECK . . .. . . .. .. 
• NO 

.x. 
E3 •• 

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

.• ... ····E4· .•...... 
UNI T •• NO • 

•• EXCEPfION •••••••••• X. RETURN 
•• NOT EOF .-
e..e .e •• e •••••••••• -.... 

• YES 

3. 
F3 •• 

•••• • ••• F4 ••••••••• 
•• •• YES· • 

... SVSlOG •••••••••• X. .. .. .. .. .. .. 
• NO 

3. 
G3 •• .. .. .. .. 

•• SYSlST ..... .. .. .. 
•••• •••• X · .... · . 

• 1 • · . 
X ··.··H3···· ... · .. · • SET SWITCH 

• IN STMT IN 
ROUT INE . ................. 

x 
• •••• J3 •••••••••• 

RETURN 

STMTIN 
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. ... A5········· 
GET J I 0 

X ·····85·········· · . • COMPUI E LUB ... 
• ADDRESS FROM 
• DI $PLACEMENT 

X · .• ··C5··· ... ···.1-· . • CALCULATE 
.. JI R AD[JR..ESS .. 

TEST IF 
• ANY Jlr-S ~ .. ................ . 

X .···05 ........ . · RETURN 

x ·····F5···.····.· 
• FROM CCB • 
• IN EXCEPTION • 

CALCULATE • 
LUB POINTER • 

e •• e ••••••••••••• 

X ..... H5·········· · . • SET OPERATOR .. 
.LOG· AND SVSLOG • 
• INPUT BITS IN • 
• JBCSWO • . ............... . 

X 
• •••• J5 •••••• •• •• 
• OUTPUT FA. .-.-.-.-.-.-.-.-. 

LIST UNIT 
EXCEPTION 

• WITH CUU • . ............... . 

5THTIN · ............... 

( 



• ••• Al····.·.·· . 
JIBOCU 

i 
••••• SI •••••••••• · . • COMPUTE LUB • 
• ADDRESS FROM • 
• DISPLACEMENT • · . ................. 

X ·· •. ·C1.···.····. .GETJIB FC---.-.-.-.-.-.-.-. 
• LOCATE JIB • 
• ATTACHED 

: •••• !2.~~~ ••••• : 

. x. 
01 •• .... ····OZ········· •• ANY •• NO. • 

•• JI B •••••••••• X. RETURN 
*. •• • .... . ............. . .. .. 

• YES 

.. i .. 
E1 •• • •••• EZ •••••••••• 

•••• TEMP, ...... YES ::!~~:~-.-.-.-:~: 
•• MAKING STO •••••••••• X. DECUE STo 

•• ASSGNHT •• • JIB CHAIN .... . .. ... . ................. . 
• NO N 

N 
N 

: X •••••••••••••••••••••••• : 
N 
N 
N 

J IBLOP X 
•• •• ·FI.·.··.· ••• · . ZERO ALL • 

JIB FLAGS • 
IN CHAIN 

J IBENO X ···.·Gl ...••...•. 
• FAVP TO • 
• CHAIN FIELD .. 
• OF LAST JIB • 
: IN CHAIN : ................. 

X ·· •• ·H1··.··.·.·. .. DISPLACEMENT • 
• OF FIRST JIB • 
• IN CHAIN • 

TO FAVP • . ................. 
X ···.·Jl··.··.···. · . RETURN • 

LUB FLAG 
TO LUB · . ................. 

X 
••••• Kl •••••••••• 

• RETURN 

N 
·····FZ······.·.N 
• MUST OECUE N 

BOTH STD N 
AND TEMP N 

JIB CHAINS N 
• N ······.·········N 

..•. A3········· · • lOGCHK 

x 
: •••• 83 ••••••••• : 

TURN OFF • 

NTM~wJ · . . ............... . 
X 

••••• C3 •••••••••• 

:~5:~~~-.-.-.-~~: 
• FIND DEVICE • 
• ASSIGNED 
• TO SVSlOG • ................. 

.x. 
03 •• .. ... ····04········· •• SVSlOG •• VES. • 

•• A CONSOtE .............. x... RETURN .. ... ...* .......•....... . ... 
• NO 

LOGPRT X · .... E3·········· · . SET BIT 6 
IN JBCSWO 

ON · . . ............... . 
X 

•••• ... F3·········· .GETPUB Fe ... .-.-.-.-.-.-.-.-. 
• FIND DEVICE • 
• ASS IGNED .. 

TO SYSLST .................. 

.x. 
G3 lEo. ...... ····G4········· SAME •• NO • 

•• DEVICE AS ............ X.. RETURN 
•• SVSlOG •• lE-..... . ............. . 

•. .. * 
• YES 

X ·····H3 •• ·• .... • .. •· · SET BIT 7 
IN JBCSWO 

ON 

X ····J3········· · . RETURN . ............... 

Chart FD. JIBDCU, LOGCHK, MOVERT, MSGOUT Subroutines 

.• ··AS.··· ••••• 
HOVERT 

x 
: •••• BS.It ........ : 

• MOVE FIELD • 
.256 CHARACTERS • 
: AT A TIME • . ................. . 

X ····cs .... ······· · . .. RETURN 

····ES····· ..... •• · MSGOUT 

i ··· .. ·FS·········· 
• AllOW OUTPUT 
• ON SVSLOG 

AND SVSlST 

X ··.···Gs···.· .. ····· SVSlGR FG .-.-.-.-.-.-.-.-. 
WRI TE ON 

SVSlOG 

X 
..··HS···.····. 

RETURN 
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• •••• Al •••••••••• 

: PRPSYQ : ............... 

X • ·····81·.· •• ·• ••.. EXCPRG FC .-.-.-.-.-.-.-.-. 
WR ITE ENTRY 

.STATEMENT ON • 
SYSOOO ............. 

X . ·····Cl··.···· .... • !::~~2_._._._~:. 
POSITION 

• SYSOOO FOR • 
LINK EOIT ............. 

x 
• •••• 01 •••••••••• 

• RETURN 

• •••• Fl •••••••••• 

• QLOGER • 
····F2···.····· . . 

LOGGER 

.x. X 
GI •• • ••••• G2 ••••••••••• 

•••• SYSlGR FG 
•• OPERA TOR •• YES .-.-.-.-.-.-.-.-• 

•• lOG OP TlON .......... X WRITE ON 
*. ON •• SYSlOG 

*. .• .. .. . ........... . 
• NO 

: X •••••••• , ••••••••••••••• : 

.x. 
HI w. • ••••• H2 ••••••••••• . *.. SVSPTR FG 

•• PROGRAMMER •• YES .-.-.-.-.-.-.-.-• 
•• lOG OPTION •••••••••• X WRITE ON 

•• ON •• SVSLST .. .. .. .. . ........... . 
• NO 

: X •••••••••••••••••••••••• : 

X 
• •••• Jl •••••••••• 

RETURN • . 

• •••• A4 •••••••••• 

: RDSTMT : ............... 

X ·····84 •.•••.•. · • 
• ALLOW • 
• OUTPUT ON 
• SYSlOG AND 
• SYSLST · ................. 

oX. 
C4 •• •• *. 

•• INPur •• YES 
•• ON SYSLoG •••••••••••••••••••• .. .. 

a. • • .. .. 
.- NO 

READRD X 
••••• 04 ......... •• 

:~~!~~~-.-.-.-~:: 
• CHECK SYSROR .. 
: IS ASSIGNED : .................. 

j( 
•• •••• E4 •••••••• ••• 

EXCPRG FC .-.-.-.-.-.-.-.-. 
ISSue 
READ 

x 
• •••• F4 •••••••••• 

• RETURN .. 

READLG x 
: •••• 05 ••••••••• : 

• CHECK SYSLOG • 
• IS A 1052 : . . ............... . 

X •••••• E5····· •• ••·• 
.~~~~~:-.-.-.-~:. 

ISSUE 

• rR:~~~lTE • ............. 

x 
• •••• F5 •••••••••• 

• RETURN • 

Chart FE. PRPSYO, QLOGER, LOGGER, RDSTMT Subroutine.s 
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····Al········· o 0 

• RSTR TN 

X 
••••• 81 •••••••••• 

:!~!~!~-.-.-.-~~: 
• LOCATE ANY • 
.. JIBS ATTACHED .. 

: •••• !2.~~~ ••••• : 

.i. 
Cl *. .. .. 

NO.. ANY •• 
•••••• JIB •• .. .. .. .. .. .. 

• YES 

.i. 
01 •• .. ····02········· •• PRESENT •• YES. • 

•• ASGNHT SrD •• .o ......... X. RETURN • .. .. . . .... . ............. . 
•• .o. 

o NO 

X ·····El·········· • J [BDtU FO. . -.-.-.-.-.-.-.-. 
• AT JI8LOP • 

OECUE JIB 

•••••• ~~~!~ ••••• : 

: •.•..•••.. x: 
RNOJI8 .X. 

FL •• .... ····F2········· •• PRESENT •• YES. • 
•• ASGNHT ............. X. RETURN 

•• STD .. • • .... . ............. . .. .. 
o NO 

.x. 
Gl •• • •••• GZ •••••••••• 

•• •• • SET LCGUNT • 
•• STD ... YES • BIT a OR 1. 

•• IS IGN •••••••••• X. USE ASSIGN 
•• OR UA •• • ROUTt hE TC 
•••• • MAKE ASGN ... T .. .. . ............... . 

• NO 

•• iiilf.H1-.~ •••••••• X 
• RESTORE LUB • ····H2········· 
• PUB POINTER • . . 
• USE ASSIGN • RETURN 
• ROUTINE TO • 

: •• :!~~.~!~~~! •• : 

RSJBPT X ·····Jl·· ... ·.··· 
• 0 • RESTORE 

LUB FLAG 

x 
• •••• Kl •••••••••• 

• RETURN • 

•••• A3········· o • 
: RSTA5G • ............... 

X 
••••• 83 •••••••••• 
• INITIALIZE • 

TO RESET 
SYSTEM 

LUBS · ................. 
RSTSYS X ·····e3 ..••..••.• 

:~~!~!~-.-.-.-~!: 
• RES ET 
• EACH 
• ASGNHT . ............... . 

X ·····03·········· · . .. INITIALIZE • 
• TO RESET • 
:PROGRAMMER LUBS: . ............... . 

RSTRPG X ···.·E3 •• •• ••••• · • RSTRTN FF • . -.-.-.-.-.-.-.-. 
RESET • 
EACH 

• ASGNMT ................. 

X .·.·Fl·· .. ······ · . RETURN 

····H3········· · S IICHK 

X ·····J3 .. · ...... . 
• CHECK LENGrH 
• OF PARAMETER 
• MUST BE FROM 
• I TO 8 · . ................. 

X ·.··K3.·· ..... . · RETURN 

SCANR3 
••••• 84 •••••••••• 
• PICK UP .. 
• POINTER ANO • 
• LIMIT. RESET. 
: PARAM LENGTH : . ............... . 

·.··A5······ ••••• · ,. 
: SCANRl, .2" ·.3 .: .. ............. .... 

SCANR2 X 
• •••• a5 •••••••••• 

• 0 • PICK UP 
.. POINTER 
.. ANO LIMIT · . .................. 

SCANRl X 
••• ··Cs •• • ... • •••• 
• RESET .. 
• PARAM LENGTH ... 
• SCAN FOR .. 
: NON-BLANK : . ............... . 

: ..•.....•......•••...... x: 
SCANRL2 X 

••• ·.05 •••••••••• · . • SCAN FOR • 
: COS:A ~Q3~~~K : 
o 0 ................. 

NOSCAN i ·····E5·········· • COMPUTE • 
• AND SAVE NEW • 
• POI NTER AND • 
• LIMIT • · . ............... . 

X •.• ·.F5.· •••••••. · . • COMPARE LAST • 
• CHAR ACT ER • 
• TO A COMMA · . ................. 

X • •• ·G5.··· •••.• 
RETURN 

Chart FF. RSTRTN, RSTASG, SIZCHK, SCAN Subroutines 
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· • 1 · 
• •••• AI •••••••••• 

5V5lGR • 

: X •••••••••••••••••••••••• : 

STPLOG .x. 
B1 •• 

•• *.' •• •• B2.·· •• •••• •• ALLOW •• NO. • 
•••• SY5l0G •••••••••••• X: RETURN : .. . . .. .. 

• YES 

it 
: •••• Cl ••••••••• : 

• SUPPRESS • 
.FURTHER OUTPUT. 
: ON SVSlOG : ................. 

. x. 
01 •• .. .. 

•• SVSLOG •• YES 
•• SAfoilE AS •••••• 

•• SVSlST •• 

•••.• ·N~· • ~ •• 

X ·····el·········· • COMP UTe • 
• S]GN]F ICANT • 
• LENGTH OF • 
• STATEMENT · ................. 

NSCLGR X ·····FI ... · .. ···· :~~!~~2_._._._~~: 
• ASSURE SVSLOG • 
: ASS IGNED : ................. 

X 
······Gl .. •••••••••• . ~~~:~:-.-.-.-~~. 

WRITE ON 
SYSLOG 

LOGOUT X ..... HI········· . 
RETURN : ................. 

. . 
: 2 : .... 

• · •• HZ········· · . TI MLOG 

. x. 
J2 •• 

• ••• Al.· ••••••• 

SYSPTR 

.... · . 
• 2 • · . 

:x .•..........•...•....••. : 
STPLST .x. 

83 •• .... ····B4········· •• ALLOW •• NO. • 
•••• SVSLST •••••••••••• x: RETURN .... . ............. . 

• •• * 
• YES 

" ··.··C3·········· .. SUPPRESS • 
FURTHER • 

OUTPUT ON 
SYSLST 

X 
• •••• 03·· •••• •• •• 
:~~!~~~-.-.-.-~~: 
• ASSURE SYSLST • 
.. ASS IGNED. .. 
.GET DEVICE Tvpe • . ............... . 

X 
·····El·········· • CHECK L ]NE • 
.COUNT. ADJUSt. 
• FOR TAPE OR • 
• PR INTER • · . ................. 

lINOUT X ····.·F3· .. ····· ..•. 
.:~~:~:-.-.-.-~~. 

WRITE ON 
SYSLST 

X · ..• C3··.····· . · . RETURN : ............... 

•••• H4 ••••••••• · . TlHSTP 

• x • 
J4 •• 

•••• TI MER •••• NO ••••• J3 •••••••••• .... ····J5········· •• TIMER •• NO • 
•• PRESENT •••••••••• X. RETURN .. .. . .... . ............. . .. ... 

• YES 

X • ····KZ·········· • CLEAR BUFFER • 
• EXCEPT FOR • 
• TI ME. AllOW • 
: SVSLOG : ................. 

. ~ .. · . 
• 1 

•• PRESENT •••••••••• X. RETURN .. .. . .... . ............. . . ... 
• YES 

X ·····K4 •••..• • •.. • CO,"lPUTE. • ••• KS ••••••••• 
• TIME OF nAY .. • 

FROM TOO- ••••••••• X. RETURN 
• T1HER/ZS6.. • 
• HH.MM.SS· ............... . ................... 

Chart FG. SYSLGR, SYSPTR, TIMLOG, TIMSTP Subroutines 
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.... AZ.·.·.···· 
• OPERATOR SET 
• CHANI\EL UNIT 

LOAD KEY ......... _ ..... 

UASI Pll X ······B2 .. · .. •··•···· 
• s$ASIPll CCW 

LOADS UA$lPL2 
• INTO ceRE • 

$$A$I PLZ .. 
CLEAR X 

•••• ... C2· .... ••• ....... 
• CLEAR CORE • 
.ABOVE $SA$I Pl2 •• 
• FORCE PROGRAM • 
• CHECK TO GET • 
.BACK TO ROUTINE • ................... 

CONTI N X ·····02·········· · . SAVE DEVICE • 
ADDRESS OF 

SYSRES 
• AND CORE SIZE ........................... 

READER X ·.····E2··.···· .. ··· 
READ 

SUPERVISOR 
INTO CORE 

.. X .. 
F2 .. .. 

.... . 
• 2 . 

... READ yES .. 
ERROR ........................ . 

.... .. .... 
• NO 

ENORO X. 
NN NNNNN NN NNNNNNNN NNN NNNNNN"'." •• G 2 •••••••••• 
• .. .lUBRTN GB. 
• BUILD PUB FOR. .-.-.-.-.. -.-.-.-. 
• SYSRES DEVICE. • f.lOVE SYSGEN • 
• IN lOW CORE • 1/0 TABLES TO • 

:...................... : •.• ~!~~.~~~; .•• : 

X .. ···H2···· .. ····· • 1/0 NEW PSW • 
• POINTS TO • 
.ENTER. EXTERNAL. 
.NEW PSW POINTS • 
• TO EXTRTN • .................. 

X · .. ··Jz·········· · • ENABLE ALL 
• INTERRUPTS 

· ................. 
x .... . 

• 1 

REWND X 
• •• ••• G3.· ... ••••••• ... REWIND TAPE 

PUT ERROR 
CODE IN 

0-3 

X ····H3···· ... ···· • WAlT • 
• MUST RESTART • 

Chart GA. Bootstrap and System Load 

. . 
: 1 : 

X 
....... A4 .......... . 

.. WA I T FUR • 

.OPERA TOR AC TI ON. · . ............... 

.x. 114 _ • 

•• ··RESULT •••• 110 INTERRUPT 
•• UF OPERATOR ..................... . 

*. ACTION .* 
*. .* ..... 

·EXTERNAL 
• INTERRUPT 

EXTRTN i .····C4 ........... ... 
• LOCATE LUB • 
.. FOR SYSRf)~ 
.. IN SYSGEN 

TABLE 

.x. 
04 

NO .. * IS *. 
.... ••• SVSRDR 

.... · . 
• 2 • · . 

*.ASSIGNtD •• .. . . . .... 
.. YE S 

X .. ·.*·E4·········· ... LUCATE DEVICE It 

• IN PUB TA[lLE .. 
• PUT CUU INTO • 
: I/O OLD P SW : . ............... . 

ENTFR .. x. 
[5 

• * 
RDR .. " 1052 

•••••••• OR CARD 
*. READER 

* • * .... 
.. 1051 

: x ................ : 
RDRIPT x .. ··.F4········ ... · . 

SET LUB • 
• F-OR $VSRDR 
• AS PARA.'-IETER · • ........ * ........ ... 

X ·····G4 ........... . 
*LUBR TN GB* .-.-.-11--.-.-.-.-. 
.. BUILD PUC FOR. 
*CQMMU"JICATIONS • 

:2~~.!~.~~~ ... ~~~~: 

.x. 

SETlOG X •.•.. FS···· ... ··•·· · . SET LUB 
• FOR SVS LOG • 
• AS PARAMEr ER .. · . ... ............... '" 

Hit ••••• H5 •••••••••• 
*. • .. 

• * STORAGE *. YES .. SET STIJRAGe *. PROTECTION .o ........... X. PROTECTION 
.... INSTALLED.... Ii KEYS .... .. *. •• ... ................. . 

.. NO 

:x ........................... : 
GO x ···· ... J4·········· • RES TORE 110 • 

.. NEW PSW t • 

.. EXTEHNAl NEw .. 
• PSW • · . ............... . 

X 
•• ... K4 ......... *. 

SVC4 
$IPlRT2 
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...... . 
• I 

• •••• A2 •••• "' ••••• 

• LU~RTN 

X .. ···B2········ ... · ... INITlALlIE • 
• REGISTERS, PUT. 
• CHAfl:NEL AND • 

UNIT IN PUB • . ••• * ••••••••••••• 

. x. 
C2 .. •• •• ·C3· ••••• • •• • 

It MOVE THE PUB 
IS •• YES It tABLE TO 

... THIS FIRST •••••••••• X. HIGH CORE 
E"ITRY •• NULL FOCL .. . . .. ... 

• NO 

: ................................ X: 

Chart GB. 

SKP~VT .X. 
02 . . 

•• 1$IT •• YES 
•• TO ESTABLISH •••••• 

*. S'I'SRES •• 
*. .• .. .. x 

• NC .... · . 
• 2 • · 

X 
••••• E2.** ••••••• · . SAVE LUB • 

FOR $IPLRT2 • . 

.. x. 
F2 

.* .... 
•• I SIT •• YES 

X 
** ••• 03···**····· 
* MOVE THE T~B * 

TABLE TO 
HIGH CORE 

IF PRESENT 

X 
••••• E3 ........ **·· 
• MOVE THE LUB • 
• TABLE TO HIGH ... 

: l5SRE(lR~U[bBS : · . ••••••• ** ......... . 

. 
• I 

*. FOR SYSlOG ..................... . .. . . 
.... .. 

• NC 

x 
* ····G2 ......... -*. 
• PUT CARD • 

READER TYPE • 
IN DEVICE 

TYPE · ................. 
lOGWRK X 

... ..... ·G3· ••• * ••• *. · PUT 1052 
IN DEV ICE 

TYPE 

: X ................................ : 
X .... · • 3 · 

Build PUB Subroutine 
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. . 
• 3 • 

. ... . . 
• 2 

RESWRK X 
: •••• C5"' •••• * ••• : 

PUT DEVICE 
TYPE IN 

PUE 

X 
• •••• 05 •• • ••••••• 
• ZERO THF • 
• TAPE ERROR 
• BLOCk IF 
... TEBS PRESENT 

: ......................................... x: 
PUBMKE X ·····E5·········· . 

8l0PUB 
PLACES PUB 
I N LOW CORE 

X ·····FS.··· .. · .... CHURTN 
UPDATES 

FOCL FOR 
LOW CORE 

X ··· .. ·Gs.···.· .... ·· • lUURTN • 
.ASSURES fHt:: lUB. 
.ORDERING AFTER. 
• ADOI NG PUC • 

X 
.. ····HS·········· · ASSIGN' 

Lue 

x 
* •••• JS •••••••••• 

RETURN 

( 



····Al········· . 
S[PLRT2 • 

ORIGIN .X. 
Bl NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

•• IS •• .[/0 TABLES ARE. 
•• SYSTEM •• YES .AT 16384 If 

•• LARGER THAN •••••• .SYSTEM IS 
•• 16K.. .LARGER THAN 
•••• ·16k * •• * ••••••••••••••••• 

• NO 

X 
·····Cl·········· 
• GET 110 TABLE • 
• ADDRESS AT 
• "END OF 

SUPERVISOR 

: X •••••••••• : 

X 
• ••••• 01 ••• •••••••• 

• SENSE COMMAND .. 
USING IOHL2 

IN REDRTN • 

• i.. 
El 

•••• IS·· •• NO • ····E2 ••••••• •• • 
•• TAPE ........... x. PRtERR ERROR .. 

·.PROTECTEO.· • .. • .o.. • •••••••••••••• .. .. 
• YES 

PU8tLe X .•.•• Fl·········· • CALCULATE • 
• THE NUMBER • 
• Of PUBS • 

IN USE. 

••••• !~.~~! •••••• 

TEBCLC i ..... Gl·········· • CALCULATE • 
• THE NUMBER 
• Of TEBS • 
:IN USE. IF ANY: ................. 

o 
• 2 . 

: X •••••••••••••••••••••••• : 

REAOGO X ·····Hl·····.···· • REAORT GO. . -. ..,;,.-.-.-.-.-.-. 
• REAO STA TENENT • · . · . ................. 

X ·····Jl·········· • OPRTN GE. . -.-.-.-.-.-.-.-. 
• EVALUATE THE .. 
• STATEMENT • 
• AND EXECUTE • ................. 

OPFIN . x. 
Kl •• .. .. .o. MORE •• YES 

•• CARDS TO •••••• 
•• READ •• .. .. ..... 

• NO 

X .... · . 
• 1 • · . .... 

x ..... · . 
• 2 • · . 

.... · . o 1 • · . 
OPFIN&4 .X. 

A3 •• 
•• HIGH •• 

•• CORE LUS •• NO 
•• FOR COHM •••••• 

•• DEVICE .* 
.S!~:~;E; .~ •• 

X ···.·S3·········· • NULL JOB • 
• CONTROL FLAGS • 
• IN HIGH CORE • 
• PUB FOR COHH • 

: •••• ~~~!~~ ••••• : 

X ·····C3·········· • [F HaRE THAN • 
.ONE LUB POINTS • 
.TO THIS DEV[CE •• 
• RESTORE FLAGS • 
• -DBLRET- • 
••••••••••••• It .... 

· . 
• 3 • · . 

.... . . 
: 3 : 

:x •••••••.••.•.•......••.. : 
COHO OK X 

•• ••• 03 .......... .. · . • USING PBFRTN •• 
• LOCATE PUB • 
:FOR THIS DEVICE: ................. 

PBFF IN .. x .. 
E3 •• .•.. ··.·E4··"·*···· •• •• NO" • 

•• PUB FOUND ............ X. COMFNO ERROR • 
•• .* • *... * .............. . . ... 

• YES 

X 
••••• F3 •••••••••• 
• SET UP fOR .. 
• DEV ICE CHECK • 
• DEPENDING ON • 
• COHM DEVICE .. 

: •• ~~~~ .. ~~.!~~ •• : 

CHKCOM .x. 
G3 •• 

•• USING ... • ••• G4 ••••••••• 

.:D~8~~~KiNI~uB:.~~ •••••• X: CDHNFD ERROR : 
•• OK.· • .. .... . ............. . 

•• • a-
• YES 

X • •••• H3····.· ••• • .HAKE PERMANENT • 
.LUB ASS[GNMENT • 
• FOR COMM • 
.. DEVICE SYSXXX • · . . ............... . 

x 
: •••• J3 ••••••••• : 

• REPEAT • 
• PROCESS FOR • 
: 'SYSRES : . ............... . 

.X • 
K3 •• 
•••• • ••• K4 ••••••••• 

... PBFRTN •• YE~. • 
•• OR COMtHK •••••••••• X. RESNED ERROR • 

•• ERROR •• • .... . ............. . . ... 
o NO 

.~ .. · . 
• 4 • · . . ... 

Chart GC. System Initialization 

. 
o 4 
o • . .... 

X 
• •••• 85 •••••• •••• 
.. IF BURST • 
• OR MPX. USE • 
• MPXRTN TO • 
• REORDER • 

:.~~2~.~~2.~~2;.: 

X ·····cs·········· • UNASS IGN • 
: sr~~DRto~SI ~ : 
• ASsiGNED TO • 
• TAPE -OPNRTN- • . ............... . 

X 
·····05··*··*·*·· 
• ASSURE JOB * 
• CONTROL FLAGS • 
• IN PUB ARE .. 
• CORRECT 
• -ASNRTN- • ................. 

OFFINT X 
·····E5 •••••• • ••• 
.MASK INTERRUPTS. 
.MOVE 1/0 TABLES. 
• TO LOW CORE • 
• USING SYSMVC • 

: ..........•.... : 
CNINT X ·····F5·········· • ENABLE • 

• INTERRUPTS, • 
• RESTORE 
.. SYSTEM PSW · .................... 

.X. 
G5 •• 

• 0 ' . 
COMM •• NO 

•• DEVICE A •••••• 
•• 1052 •• .. . . .. .. 

• YES 

X ·.····H5··········· 
WRITE 
EXIT 

MESSAGE 

:X •••••••••• : 
1 PLEND X ..... J5.···.····· .ZERO REG[STERS, • 

• MOVE LOAD • 
• ROUTI NE [NTO • 
:TRANS 1 ENT AREA : . ............... . 

X . ..• KS········· 
• 0 .. JOB CaNT ROl 
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...... At········· · . • REAOR T · . ................. 

• X. 
Bl .oo 

.o. ..o oo. .. NO •. 1052 .•....... .o •••••••• .ooo .. .. .. . . 
••• ·YES 

LOGSTR .X. 
Cl •• .. .. 

NO.. FIRST w. 
• ••••• TIME •• 

•• oo. .. .. 
•• oo· 

• YES 

X ...... Ot······· ........ 
:-.-.~~~:!~-.-.-: 
• WRI TE 

MESSAGE 

.' . 
............ :".:.! •• : 
LOGRED X 

·····Et •• •• ... • ... • ... • 
:-.-.-!~~~~.-.-: 
• READ 
: MESSAGE • ................. 

• X. 
Ft •• 

ic ·····C2 .••...•... 
• IOHlD • .-.-.-.-.-.-.-.-. 
• READ • 
• CARD • · ................. 

ic ····02········· · . • RETURN • 

oo.·· GOT •••• YES ••••• FZ •••••••••• 

•••• MESSAGE •••••••••••• X: RETURN : .. . . .. . -
• NO 

X 
···.·Gt·.········ 

:-.-.~~~:!~-.-.-: 
• WRITE • 
: MESSAGE : ................. 

X .... · . 
• 1 • · . 

Chart GD. Read Subroutine 

• •••• F3 •••••••••• 

IOHLO 

YCHlO X 
: •••• G3 ••••••••• : 

• GET cca • 
• ADDRESS SET • 
:FOR READ ERROR : . ............... . 

X ····.·H3··········· SVC 0 
READ 

A 
CARD 

.x. 
J3 w. 

•• *.o •••• J4 ••••••••• 
.o. DISASTER •• YES. ... 

•• ERROR •••••••••• X. IOHALT ERROR • .oo .. . . ·oo.· ••••••••••••••• 
• oo. '"NO 

X 
• ••• K3 ••••••••• · . RETURN • 
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• •••• Gs •••••••••• 

HSGRTN 

MSGRTN X 
: •••• HS ••••••••• : 

• WRITE fo\'ESSAGE • 
• 10S2 IS COMM • 
: DEVICE : ................. 

X ·····Js·········· • seT tCN • 

• B[2N~Et~PUT 
BUFFER . ................. 

X .... KS·.······· · . • IOHlO PLUS 4 · ............... 

( 



Chart GE. 

.... AZ.········ 
OPRIN • . 

OPRTN X ·····62·········· · . _TRANSLATE CARD ... 
_INTO INTER CODE_ · . · ................. 

X ..... C2·········· .. LOCATE OP .. 
.. CODE IN" 
.. CARD .. CHECK .. 
.. START BYTE · ................. 

X .····OZ·········· 
:HOlO BEG! NNI NG : 
.. ADDRESS Of .. 

QP CODE · . ................. 
i< .····EZ·········· .. LOCATE END 

.. OF OP coDe 

.. CHECK STOP 

.. BYTE · ................. 
x 

:* ••• F 2******. **: 
* INITIALIZE 
* NEW OP AREA 

i< 
:.***G2 .** * ** **.: 
* CALCULATE * 
.. THE LENGTH OF • 
• THE OP CODE * · . • ** ••• *_ •• * It ••• _* 

x 
*** .*HZ * ** * _It* ••• · . "'IICCP MOvES 

OP TO END • 
OF OP TABLE * . 

• **It* •••••••••••• 

x 
.* ••• J2···· *****­· . • GET LENGTH 

OF CARD 
IMAGE · . *.It.* •• * ••••••• ** 

**.* . 
• 1 

Scan Subroutine 

. 
• 1 

X 
•• ···84 •••••••••• 
.. TRTFFD .. 
.. GETS FIRST 
.. OPERAND, 
.. CHECK IT · . ............... . 

X ... ··C4·········· .. STORE ADDRESS .. 
_OF FIRST OPER ... 
_INITIALIZE FOR .. 
: O~~~~l~ON : ................. 

: x ................... .. 
COSCH X 

••••• 04.·· •••••• • 

: INCREMENT : 
.. SEARCH FACTOR .. · . · . . ............... . 

. x. 
E4 

.. " .. " COMPOSE"" *. UNEQ: 
... OPERA TI ON FOR. * ........ 

*. TYPE OF .* 
*.CARD .* 

* •• * 
*EQUAL 

i< 
.* ••• F4.** ••••• ** 
.. PICK UP * 

OPERATION 
BRANCH 
ADDRESS 

x 
*.** *G4.* .**** ••• * ADORTN/OELRTN • 
* ISETR TN * 
·-*-*PROCESS*-·-* 

STA TEMENT 
*.* ••••• * •••• ** •• 

DPFIN X 
..**H4··* •• It ••• 

RETURN 

CHAR TS 
GF ,GG ,GH 
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····Al···.····· · • AOOR TN 

ADDRTN .x. 
81 •• .... .···02········· •• ROOM •• NO. • 

•• TO ADO •••••••••• X. PUBEXD ERROR • 
•• PUB.· • • .. .. 

•• • * 
• YES 

X ..... Cl·········· • GET FIRST • 
OPERAND .. 

WITH FDSRTN • 
CHECK KEY : ................. 

. x. 
01 •• 

•• OPERAND •• 
: ..... 02 ••••••••• : 

•• FOR •• NO • STORE OPERAND • 
•• SWITCHA8LE •••••••••• X. REGI SiERS FOR. 

•• DEVICE •• .KEY EVALUATION. .... . . .. .. . ............... . 
• YES 

: x ••••••••• ~ •••••••••••••• : 
X ·····El······ .. ··. 

:CONVER T CHANNEL: 
• AND UN IT TO • 
:HEX WITH HEXRTN: ................. 

DBLSCN X 
•• ••• Fl·· •• •••••• • SCAN PUB • 
• FIELD WITH 
• PUB TO BE 

ADDED 

. x. 
Gl •• 

•••• • •• ·G2 ••• •• •••• 
•• DOES PUB •• YES. • 

•• ALRE AOY •••••••••• X. OOLADO ERROR • 
•• EXIST •• • • .... . ............. . .. .. 

• ND 

X •· .. ··Hl·········. .. GET SECOND • 
• OPERAND WI TH • 
.. FDSR TN, .. .. CHECK • · . ................. 

X ·····Jl·········· .. SCAN FOR • 
• DEVICE TYPE • 

WITH • 
fNDTYP : ................. 
. ~ .. . . 

: 1 : 

.... · • 1 · 

.i. 
B3 •• .. .. 

•• THIRD •• NO 
•• OPERAND •••••• 

*. •• .. . . .... 
• YES 

X ••• ··C3·.········ • GET OPTION • 
• FIELD WITH • 
• FDSRTN, .. 
.. CHECK : . ................. . 

X 
.. •• ·.03 •• •••••••• 
:CONVERT OPT ION : 
• TO HEX • 
: WITH HEXRTN : . ............... . 

:x ••.•••.•.• : 
KEVCHK X 

: •••• E3 ••••••••• : 

• PICK UP • 
• KEY REGISTER, • 
: CHECK : ................. 

.x. 
F3 •• 

.... . . 
: 2 : .... 

NUMCVT X ·····E4·········· • CONVERT KEY • 
• TO DECIMAL • 
• WI TH OECR TN. 
: CHECK . ................ . 

.... . 
•• KEY •• NO X 

•• FIELD •••••••••••••••••••• 
•• PRESENT •• .. .. .. .. 

• YES 

.x . 
G3 ... 

•• IS •• 
NO •• ITA * • 

••••• SWITCHABLE •• 

x .... •• DEVIce •• .. .. .. .. 
• yes · . 

• 2 • · . 
X 

• •••• H3 ••••••••• • 
.SET swnCHABLE • 
• DEVICE FLAG, • 
.MINIMUM KEV FOR. 
• sw nCHAOLE • 
: •••• 2~~!S~ ••••• : 

PU8MKE X ·····C4······.··. • seT BRANCH • 
• ADDRESS FOR • 
• BUILD PUB • 

ROUTINE : . ............... . 

:x ••..•.•..•.••...•.••..•• : 
PUOMKI X ·····J3·········· • SET PUB TABLE. 

• ADDRESS FOR • 
• BUlLD PUB • 

ROUT INE • 

.~ .. · . 
: 3 : 

Chart GF. ADD Statement Subroutine 
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.... · • 3 • · . 
x 

: •••• FS ••••••••• : 

BUILD THE • 
PUB WITH 

BLOPUB . ................. 
X ·····G5···· •. •· .. · . • UPDATE THE • 

• FOCL WITH • 
.. CHURTN • ................. 

ENADR X ·····HS·········· · . • UPDATE THE 
• LUBS NITH 
• LUURTN : . ............... . 

OPFiN X 
• ••• J5.·· ••• • •• · . RETURN : . ............. . 

( 



••••• 81 •••••••••• 

.... · . 
: 1 : .... 

OELLOP .x. 
83 .oO .. .. 

•• END •• YES 
: DELRYN • •• OF SEARCH •••••••••• oO ••••••••• ............... 

X 
••••• C1 •••••••••• 
• GET FIRST • 
.. OPERAND • 
• WITH FDSRTN. • 
: CHECK : ................. 

X ·····01·········· .CONVERT CHANNEL. 
• ADDRESS TO • 
• HEX WITH • 
: HEXRTN : ................. 

x 
: •••• El ••••••••• : 

• GET CHANNEL • 
• NUMBER AND • 
: FOCL ENTRY : .................. 

. x. 
Fl·. .•.. • ••• F2········· •• IS •• YES" • 

• oO CHANNEL ••• oO ••• oO •• X. OELEXT ERROR • 
•• EMPTY.· • • .... . .............. .. ... -• NO 

X ·•· .. ·Gl····.····· 
: FIND FIRST : 
• PUB IN 
: CHANNEL .................. 

. ~ .. . . 
o 1 0 
• 0 

•• CHANNEL •• .. . . 
a ••• 

o NO 

X ·····C3·· .. ·••·• .. • · . • ADD 1 TO • 

:SEA~~~B~~GI~TER: ................. 
. i. 

n3 •• .. .. 
NO.. IS •• 

oO. •••• IT SEARCH •• 
•• DEVICE •• .. .. 

••• ·YES 

i 
: •••• E3 ••••••••• : 

• HOLD PUB 
• ADDRESS IN 
: TO ................. 

SCNLOP i ··.·.F3· ••...••.• 
o • 
• INCREMENT • 
• PUB ADDRESS • · . . ................. 

.~ .. · . 
• 1 • · . 

Chart GG. DEL Statement Subroutine 

SCNENO .x. 
C4 *. 

•• WAS •• • ••• C5 ••••••••• 
•• StAN •• NO. • 

•• succeSSFUL •••••••••• X. DELE)(T ERROR • .. .. . . ...a •••....•..•.•.• . ... 
• YES 

.X • 
04 a. ... .. 

... ARE •• NO 
•• THERE ....... .. 

•• TEBS •• .. .. 
··.·YES 

TEBlOP X 
: •••• E-4 ••••••••• : 

• DELETE ANY • 
• TESS AT • 
: TEaDEQ : ................. 

PUBOEQ X 
• •• ·.F4 •••• •••••• • GET ADDRESS • 
• AND LENG TH .. 
• OF PUB TO • 
: DELETE : .................. 

X 
: •••• G~ ••••••••• : 

.OELETE THE PUS. 
• WITH • 
: SYSMVC : .................. 

x 
: •••• H4 .......... : 

• UPDATE • 
• THE FOtl • 
: WITH tHURTN : ................. 

X 
...... J4 •••• •• •••• 
• UPDATE • 
• THE LUBS • 

WITH • 
LUURTN 

OPFIN X 
• •••• K~ ......... .. 

: RETURN • ............... 
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Chart GH. 

····8Z···· .•. ·. 
SETRTN 

X .··.·(Z·.·· .. ·.·. • GEl FIRST • 
.. OPERAND 

OF CARD • 
WITH FDSRTN : ................. 

• X. 
DZ •• .. .. 

•• IS IT •• NO 
•• THE DATE •••••• 

•• FJELD •• .. .. 
'Ii ••• 

• YES 

X ·····E2···· .. ··.· · . SET DAT[ IN • 
SUPERVI seR • 
WITH OAlERT • . ................. 

• X. 

x .... . 
• 1 

F2 'Ii. OPFIN&'4 .... ····F3······ .. ·· •• IS •• NO. • 
•• TlfoIER •••••••••• X. RETURN • 

•• PRESENT •• • .... . .............. . .. .. 
• YES 

X ·····Gz·· .. ·····•· • GET NEXT • 
• CPERAND FIELD • 
• WITH FDSRTN. • 
• CHECK 

X 
••••• HZ •••••••••• 
• SET TI~E OF • 

DAY IN 
SUPERVISOR • 
WITH TIf.'ERT • 

OPFIN&4 X ····J2········· · . RETURN • . 

SET Statement Subroutine 
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. 
: 1 

. x. 
04 •• .••. ····05 ••••••••• 

•• I SIT •• NO. • •.•• TH~lll~E ••••••••.••• X: ILLCD ERROR : .... . .............. . . .... 
• YES 

X 
·····Eit •••••••••• 
• SET TIME OF • 

DAY IN 
SUPERVI SDR 
WITH TIHERT . ................. 

X 
....... Fit ........... .. 
.. GEl NEXT • 
.. OPERAND 
• WITH FD5RlN. 
.. CHECK · .. ....................... . 

X ·····G4·· .. •• .. ••·• · . • SET DATE • 
• IN SUPERVISOR. 
: WITH DATERT : ................. 

OPFIN&4 X 
.. ••• H4 ••••••••• 

RETURN 

( 

( 



Chart JA. 

·.··A2· .......... . 
r NrF Il 

X ·····sz·········· _CLEAR ERROR REG-
.. REWIND TAPE.. ... 
... INSPECT ... 
.. COMMUNICATION .. 

REGION .. ................. 

X ·····e2 ... ··.··.· *ASSURF SYSOOO I .. 
.. 5V5001 AND .. 
-5Y5002 UNIC:UELY* 
.. ASSIGNED .. · ................. 

.. x. 
02 - • 

• -PRIVATE_ • 
• *RELOCATABLE*. NO 

*. LIBRARy •••••• 
a.ASSIGNED .-

·oo .. * 
* ... " .. YES 

X ·····E2·········· .. TURN ON RlB .. 
*FLAG AND REWIND. 
.. SW. SETUP FOR .. 
_PRIVATE LIBRARY­
.. REWIND TAPE ... ................. 

: X ................... : 

INTOPN X 
: ..... F2 ••••••••• : 

• OPEN TAPES 
SYSOO 1 AND 

SY5002 · ................... 
: X ............... . 

.. x. 
G2 . ' ... °RlB NO .. 

•• REWIND ...... . 
DONE •• ... . . ... .. 

• YES 

X 
...... H2··· .. •••• .. • 
• TABLE lOOKLP .. 
.. TO DETERMI NE • 
• IF $Y$LOG IS • 
: EQUAL TO 5YSlST: .................. 

. x. 
J2 •• 

• ·SVSlOG •• 
•• NOT EQUAL •• YES 

TO SVSl5T ...... . . . 
'. .. .. . 

• NO 

X ·· .. ··K2······· • TUR.N ON .. 
.. PRINT-CONTROL­
• SW I/I;OIClI.TING • 
.. SVSl[G ECUAl • 
.. TO SVSlST • ............... 

. 
• I 

x .... . . 
• I 

I/O Initialization 

• I . 
lDGCNK .. x. 

B4 ••••• 85·.· ••• • 
.' . 

SVSLDG yES TURN ON 
A .* ............... X* LOG PRINT 

.. .. PR INTER .. '" FLAG .. 
'. . ...... " 

• NO 

· . • x ............................................... .. 
lSTCHK ox. 

C4 ..... 
'. •• SYSlST NO 

*0 ASSIGNED .. * ...... 
'. 

.. .... " 
• yES 

ox. 
04 

o. LINE 
*. COUNT LESS 

.... THAN .. " 
*. 10 .* 

...... * 
.. YES 

; ·····E4······· .. · .. .. f'IIAKE LINE • 
cnUNT 

EQUAL 56 

NO 

: X ................ : 

CNTCHK X 
....... FIt .. •••• .... ••• • DE TERMINE • 
• DEVICE TYPE 
.. FOR SVSlST 
.. AND PUST A 
.. "dGNAl .. ..................... . 

. .... 
• JB • 
.. B2· .. 

INTCRE 
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Chart JB. 

*JA-C4, F4 

INTCRE X ····.e2··.······· .. F I NO ADDRESS .. 
.. TO BE USED AS .. 
.. END OF .. 

SUPERVISOR .. 

: .... ~~~~~~ ..... : 
X • ····ez."'!>····.·· .. ENSURE EOS .. 

.. ORIGIN IS ON ,. 

.. A DOUBLE WORD .. 
: BOUNDARY : ................. 

X ·····02·········· .. SAVE ALIGNED .. 
_ORIGIN ADORESS .. 
.. FOR USE IN .. 
.. PHASE AND IN .. 

: •••• ;~:~2~ ••••• : 

X ·····EZ·········· .. PUT END OF .. 
_PROBLEM PROGRAM_ 
.. ON FULlWQRD .. 
_BOUNDARY. SAVE .. 

: •• ;~~.!~~~;~~ .. : 

.x.. TRvtE 
F2 tI. • •••• F3 .......... . 

.. " ,",ORE *. .. .. 
.. " THAN MIN *. NO .. SET UP FOR *. CORE AVAll- .*oo •••••• 'Ox- 16K .. 
*. ABtE .. " .. CONFtGURAT ION .. 
*..* .. .. * •• * ••••••••••••••••• 

.. YES 

NXTSZ X . ····62·········· .. FIND MACHINE .. 
• CONFI GURA fION ... 
-INITIALIZE LIE • 
.. COMMUNICATION .. 
.. REGION .. ................. 

: x ............................ : 
INI Tl • X. INIT2 

H2 •• • •••• H3 ••••• * •••• 
0* 16K •• • SPLIT PASS • 

•• MACHINE •• YES • ONE INTO 
•• CONFIGURATION ••••••••• oX. THREE CORE .0 .. . LOADS .. .. . ..... 

• NO 

: X ..... 0 •• 00 ..... 0 ..... 00 ..... : 

INIT4 x .····J2··.······· .INITIALIZE TXT. 
• AND RLO BUFFER. 
• ADDRESSES • 
• ACCORD I NG TO • 
• CONFIGURATION· ................. 

x .... 
• 1 . 

storage Initialization 
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· . 
• 1 • · . 

X ··.·.84··.·.····· • DETERMINE • 
• ADDRESS OF 

Ll NKAGE 
TABLE 

X •· ... C4··.···.·· . • CLEAR CORE • 
-USED BY LINKAGE • 
• TABLE AND • 
II- CONTROL 
• DICTIONARY • . ................. . 

X ·.··.04······.··· .INITIALIZE RlD • 
.BUFFER AND TXT. 
• BUFFER • 

INFORMATION • · . ................. 
o Xo 

E4 •• .... . ... E5········· •• SINGLE •• NO • GETCD • 
•• LOAD ••••••••• 0 X. CHART JC • .. .. .. . . ... o· 

• YES 

X 
·····F4·········· 
• MOVE LOAD tI-
• ROUTINE TO • 
• TEXT BUFFER • 

AREA • . . ............... . 
oX • 

G4 •• 
..REQUEST.. • ••• G5 ••••••••• o. FOR MIN •• NO • GETCD 

*0 SIZE OUTPUT ........... 0 X. CHART JC 
•• BLOCK •• * ...* ••••.••••••.••• . .... 

* YES 

X ·.··.H4······.··· • SET UP FOR • 
MINIMUM 

SIZE BLOCK 

X • ••• J4·.· •••••• 
• GEreD • 
• CHART JC 

( 
\. 



< < 
< 2 < 
< < .... 

GETeD 

: ...................................... .oX: 

Chart JC. 

X ·····B2·········. .. GET NEST .. 
ADDRESS 

.. AND PRESET 
: CARD ADDRESS ................. 

• X. 
(2 *. 

• * *. 
YE S .. " DUMMY 

...... *. PHASE FLAG .* 
*. ON .. " 

*. ..-
* ... " • NO 

.. x. 
02 

• * *. • * INPUT * .. NO 
•• FROM 

*. SVSRES ... 
-. .* * •• * 

.. YES 

X •.•.. EZ····.····· *TNTFCH JO* 
*-*-*-*-*-*-*-*-. 
.. GET 12-2-9 
• PROCESSOR 

< ................. 
:x .............. : 

:GETYES X 
••••• F2 .. ••••••••• *GETRCD JE* 
:-*GET*LccicAL*-* 

RECORD . ................. 
: .................... X: 

GE TGO i< ..•.• G2·········· .. TURN OFF .. 
.. DUMMY PHASE • 
.. FLAG AND GET .. 
.. END OF CARD .. 

ADDRESS .. ................. 
.. x. 

HZ *. 
• * -. • _COLLECTING *. NO 

*.. ACTION .* ..... 
CARDS .. " 

* ... " • YES 

i< ·····J2·········· *ACTRTN IN* *-.-.-.-.-.-.-tt-. 
EVALUATE 

FOR AeTI ON 
CARD ................ ** 

x .... 
< 

< 1 • 
< 

i .... 
< 
• 1 . 

Get Card Processor 

ES O-CHAR T KA 
TXT-CHART KJ 
RLD-CHART KK 
END-CHART KM 
REP-CHART KN 

. . 
< 1 • 
< • 

CDGO X 
····*B4 •••••••••• 
.SET UP ADDRESS. 
• AT WHICH • 
• THE PHASE IS • 
• LOADED • 
• < ........................ 

.x . 
C4 •• .. . . • .... C5* .... • ...... •• 

•• FIRST •• YES * 
*. CARD COLUMN •••••••••• X. CTLRTN 

*. BLANK .* • CHART JH .. .... . ............. . 

<. 

..... 
• NO 

• x. 
04 •• .. . . 

SYH •• YES 

'. 
<. 

CARD ...... . 
.' .' .... x 

o NO .... 
• < 

X ··.··E4·····.· .... • INITIALIZE • 
• FOR 12-2-9 

CARD TYPE 
SCAN 

< • ................... 

TNTLOP X ·····F4 ........ · •. 
ft SCAN FOR • 

12-2-9 CARD • 
TYPE • 

.x. 
G4 

• < 

• 2 

NOPHCK 
•••• .. G5 ...... ••••• .. • .. TURN ON DUMMY • 

•• PHASE ... NO • PHASE FLAG. • 
*. CARD •••••••••• X.. BLANK PHASE • 

•• READ.* • BUCKETS. ZERO. 
•••• • PHASE SHIFT • ... ... . ............... . 

• YES 

X ·····H4···· .. ··· .. · • GET BRANCH • 
• DISPLACEMENT ... 
• GET BRANCH • 
• ADORE S5 

X · .. ··J4··· .... · .. .TNTFCH JD .. .-.-.-.. -.-.- .. -.-. 
• GET 12-2-9 • 
• PROtE SSOR .. 

X 
..... K4 ...... * .. •• 

12-2-9 
PROCESSOR 

* ••• ~2~!!~~ .... 

X 
..· ..... HS •• •••• ... • ... 
• SET UP DUMMY • 
*PHASE NAME AND • 
.. ORIGIN. GET • 
• LENGTH OF ESD • 
• PHASE .. ................. 

X 
• ....... J5 •• •••••••• 
:~!~~~~-.-.-.-~~: 
• GET CONTROL • 
.CARD PROCESSOR • · . ................. 

X 
• ••• K5········· 

• PHSPRO • 
CHART LC . ............. . 
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Chart JD. 

· 

•• **A2*·**····· · . CTlFCH 

X ·····B2····· ..... .. SET UP FOR .. 
.. CONTROL CARD 
.. PRCCESSOR 

FETCH · . ................. 

.... 113········· . . 
TNTFCH 

X 
••••• 83 •••••••••• 
.. SETUP FOR ... 

* 

12-2-9 .. 
PROCESSOR 

fETCH . ............... . 
:x .......................... : 

. x. 
C2 •• 

.*1 S THI51. • ••• C3 ••••••••• 
• * CORE LOAD I. YES.. .. 

*. PRESENT •••••••••• x- RETURN * 
*. .* ... 

*. * .... 
• NO 

X ·····02·········· .. SAVE KEY ... 
AND GET 

.. ORIGIN OF 
... LOAD ROUTI HE 
* ................. 

. x. 
E2 -. 

• -PASS I. *. * •• *E3* ••• *.*.' 
BOTH.* IN CORE *. MIXED .. 
•• . *. AND INITIAL •••••••••• X. RETURN 

*. LOAD .... • .. " .............. . x * ... " .... .NEITHER 

• 1 · 
X · .... F2·········· -SET LOAD ADOR .... 

... FETCH NAlIE .. 
-ADDRESS EQUALS .. 
.. LOAD NAf"E .. 
.. ADDRESS ... ................. 

X 
•••• •• G2 •• ···.*·· .. 

· 

SVC LOllD 
GET THE 

PROCESSOR 

X 
•• •• H2·.··· •• •• 

RETURN 

Fetch Subroutines 
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* ••• A4··.······ · . LODORG 

.... · . 
• 1 · 

: x .................................... : 
x . .... 84·········· • MOVE CHAR B • 

• INTO KEY .. GET • 
• LOAD ADDRESS • 
.AND FFTCH NAME. · . . ............... . 

X ······C4········ ... SVC LOo\D 
LOAD 

12-2-9 
• PROCESSOR . .............. . 

X 
···f!.·D4 •• •• •• •••• 
• HOVE CHAR • 
• 0 INTO KEY.. • 
.CALCULATE LOAD • 
.ADDRESS. RESET. 

: •• ~~J~~.~!~; ••• : 

X 
• ••••• E4 ••••••••••• 

SVC LOAD 
• LOAD CONTROL • 

CARD 
• PROCESSOR • 

X ·····F4 ...•..• 
• TURN OFF *' 

INITIAL • 
LOAD FLAG 

X ····G4········· · . RETURN 



· . 
• 2 • · . 

•••• A2 ••• •••••• 

GETRCD 

.. X .. 
82 •• 

... WORK •• 
•• tNT LOWER •• YES 

THAN RCO ....... .. 
CNT •• . ' .... 

• NC 

X 
••••• C2·········· 

:~~~~!~-.-.-.-~~: 
• GET THE • 
• NEXT RECORD • · . ................. 

.x. 
02 .. .. 

• 2 . .... 

•• • .. YES 
•• EOF ...... . 

o. ... .. ... .. 
• NC 

ic 
••• ··E2·········· 
• REASE • 
.CUR NT BY .. 
.ONE SI IE • 
• OF ORO INTO • 
• REC T FIELD • ................. 

ic 
•••• ·F2 ••• ••••••• • RESET FIRST • 
.BYTE OF RECCNT ... 
.CALCULATE SIZE. 
• OF INPUT • 

. i. 
G2 *. .. .. 

INPUT 

i .... 
o 
o 3 . . .... 

YES 
.oo TOO BIG ....... .. ... .. .. .. ... ... 

• NO 

x 
: •••• H2 ••••••••• : 

• RESET LOGICAL. 
• RECORD COUNT • 

o 3 

: •• oooo ....... oo ..... ,. .. oo ............. X: 

Chart JE. 

SKPRD i ·····J2·········· • GET LOGICAL • 
.RECORD ADDRESS •• 

INCREMENT • 
• LOGICAL • 
.. RECORD C DUNT ................. 

ic 
• •••• K2 •••••••••• 

RETURN 

Input Subroutine 

:2~;~K 
.JK • 
• Jl. . . . 

. ... · . 
• 3 

: X .................................... : 

EOFCHK .x. 
E4 ···· .. ES··········· MESSAGE FOR 

.* INPUT •• YES EOF 
•• FRO~ ............... x OR 

... SVSOOO ... 
•. .* ...... 

o NO 

.x. 
F4 ... 

.* •. 
LIBRARY •• YES 

•• ON ....... . 
•• SVSRES •• 
'. .... 

o NO 

X 
•• ••• ·G4 .......... .. 

MESSAGE FOR 
• EOF ON SYSRLB • 

OR 
.. BAD INPUT • 

X ...• H4.··.····· 
ABORT 

x .... . . 
o 4 • 
o ..... 

• BAD INPUT 

X ····FS········· . 
ABORT 

· . 
• 4 • · . 

X ··· .. ··H5··········· MESSAGE FOR 
• EOF ON SYSRES • 

OR 
• BAD INPUT 

X ····Js··· .... ···· 
ABORT 
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Chart JF. 

..... 
*JR .. 
.. E4* .. 

RPSRTN X ·····e2·········· -LAaCK! JG* . -._a_._a_._a_._. 
.. POSITION TO .. 
: LIBRARY : ................. 

•••• A3 ••••••••• 

CHKRTN 

X ... ··83······· ... · . .. RESTORE .. 
.. MAIN INPUT .. 
.. CCW · ................. 

CHKRTl i ·····e3·········· .. CALCULATE .. 
.. RELAT IVE .. 
.. LOCAl ION OF .. 
.. RECORD ON .. 
.. TAPE .. ................. 

.... · . 
• 1 • · . .... 

:x .....•..... 
RPSLOP X ·····84·········· :!2~!~.-.-.-.-;~: 

.. PERFORM .. 

.. TAPE .. 

.. ORIENTATION .. . ............... . 
.X. 

C4 w. ._ w. 

•• ENOUGH ... NO • 
*. SKIPS •••••• 

e. MADE ... 
w .... • .1'* 

.. YES 

. ... . 
• 2 

:X •••••••••••••••••••••••• : 
X X ENDRPS X ..... 02·········· .. PICK UP .. 

-POSITION COUNT .. 
.. ALlOWI NG FOR .. 
: FIRST HEADER : ................. 

.x. 
E2 w. 

oo- -oo PLUS .. " TEST w. ZERO 
.... • *. COUNT .. w ....... 

.~ .. · '. • 3 • · . 
Woo ._ 

Woo .* 
* •• -_MINUS 

x 
: •••• F2 ••••••••• : 

.. UPDATE .. 

.. COUNTS 

x .... · . 
• 2 • · . .... 

.... ·.03······.· .• .. GET PRES ENT .. 
POS IT [ON. .. 
STORE NEW .. 

: POSITION. : ................. 
X ··.··E3·········· 

: PREPARE TO : 
.. BACKSPACE .. 
: TAPE : ................. 

X · .. ··F3····.··· .. .. CALCULATE .. 
.. DIFFERENCE 
.. BETWEEN .. 
.. PRESENT pos .. 
: •• e~2.~~~.~2~ •• : 

X G3·X ••• 
.. ····G2········· .8Atk~~AtE •••• TeST •••• ZERO 
• RETURN * ••••• CONDITION •••••• 
• • •• CODe .* ............... .X.·..·· -.... * 

wMINUS-
•• • FORWARD 
• 1 .SPACE . 

X 
••• ··H3 •••••••••• · . .. GET fORWARD .. 
.. SPACE .. 
.. NUMBER · . ................. .... · '. : 3 :.x. .... . 

FSRRPS X 

Get Record Subroutine 

· .• ··J3·········. · . .. HOVE FWO .. 
.. SKIP Reo tMO .. 
.. TO cew .. · . .................. 

x .... · . 
• 1 • · . 

. ~ .. . . 
: 2 : 

: •••• 04 ••••••••• : 

SET CCW .. 
TO READ : . ................. 

K ·····Elt ......•.•• -[ORTN JR-.-.-.-.-.. -.-.-.-. 
.. REAO THE 
: RECORD ................. 

X ·····F4·····.·.·· .. INCREASE .. 
.. THE POSITION .. 
.. COUNT BY .. 
: ONE ................. 

x 
• •••• GoIf •••••••••• 

• RETURN • · . ............... 
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Chart JG. 

· • 1 

····A3········· · . .. LABCK 1 · 
x 

: •••• B3 ••••••••• : 

.. TURN ON .. 

.. ENTRY ONE 
FLAG · . ................. 

: ............•........... x: 

.... · . 
: 2 : .... 

LABCK2 X ••..• C3·········· .. TURN ON .. 
.. l !BRARY OPEN .. 
.. fLAG. seT FOR .. 
.. FORWARD FILE ... · . .................. 

X .····03·········· --tORTN JR-
a_a_a_a_a_a_a_._. 
.. FORWARD .. 
.. SPACE TAPE .. · ................. 

. x. 
f3 ... 

• * *. 
•• LABEL -. NO *. FLAG •••••• 
-. ON .-a. ._ 

a •• _ 

.. YES 

x 
: •••• F3 ••••••••• : 

.. TURN OFF .. 

.. LABEL FLAGS. .. · . · . ........... ~ ... . 
.x. 

G3 - • • a CORE _ • 

x .... · . 
: 2 : .... 

• * IMAGE *. YES 
•• LIBRARy •••••• -. .-a. .* -.. -• NO 

x .... · . • 1 • 
: ••.••.•.•••••..••..•.•.. x: · . 

FINCK .X. 
H3 •• 

• aRELOCATABLE ... YES ...... HIt ......... .. 
•• LIBRARY .................... X.. RE TURN 

a. .* .. -... . ............. . 
-•• * • NO 

X 
••••• J3 •••••••••• 

: TURN ON .. 
.. NO LIBRARY 
.. l=LAG · ................. 

X 
•••• K3 ••••••••• 

RETURN 

Relocatable Library Label Check 
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····A1········· · . : CTlRTN : ............... 

X ·····81·········· :!2~~!~-.-.-.-~!: 
.LOCA TE AND GET. 
• THE OPERATION. 

: ••••• ~!~~~ ••••• : 

.x. 
C1 •• .... ····C2········· • * OPERA TlON ... NO .. GETeD • 

••• ~JELO FOUN? •••••••••• x: CHART JC : .... . ............. . .. . -
• YES 

X ·····01·········· • INITIALIZE FOR. 
• SINGLE tORE • 
• LOAD. OVERRIDE. 
• IF MUL TIPLE • 

: ••••• ~~e2 •••••• : 

.X. 
E1 •• .. .. 

•• ENTRY •• YES 
•• CARD •••••• 

*. • • 
•.•.• ·N~· .~ •• . . 

: 2 : .... 
• X. 

Fl.. • ••••• F2 ••••••••••• .. .. 
•• PROGRAM •• NO • PRI NT CARD 

•• IN CON TROL •••••••••• X IN ERROR 
•• MODE •• .. .. .. .. . ........... . 

•. YES. 

.X. 
G1 •• .. .. 

• - PHASE •• YES 
•• CARD •••••• .. .. .. .. .... 

• NO 

.X. 
HI •• .. .. 

ic .... . . 
: 2 : 

•• ACTION •• YES • 
•• CARD •••••••••••••••••• x. .. .. .. .. .. .. 

• NO 

X ·····J1·········· • PUl INCLUDE • 
.. CARD ROUTINE • 
• ADDRESS IN -.. A REGI STER • · . ................. 

x .... . . 
: 1 : 

X 
•••• J2 ••••• •••• • GETeD _ 

: CHART JC : . ............. . 

.... . . 
: 1 : 

.ox. SCHCHK ••• 
B3 •• B4 •• .... .... ······05··········· 

•• INCLUDE *. NO •• LOOKING •• YES • PRINT 
ERROR 

MESSAGE 
•• CARD •••••••••• X •• FOR A CONTROL •••••••••• X 

•• •• •• CARD •• .... ... . .. .. . .. . 
• YES • NO 

:x ••..•••••••••••••••.•••• : 

.... · '. • 2 •• X. · . 

x ····C4········· .. cereD .. 
CHART JC 

CTlcH:·· .x. .. •. 
03 • .o Olt •• • •••• 05 •••••••••• •• •• .o... • TURN FOUND • 

._ TEST tt. •• TEST tt. fII]XED .. FLA T .. 
•• SUBMOQULAR ............ X •• SUBMODULAR •••••••••• x. OISPL T • 

• ••• FLAG •••• • ••• FLAG •••• : CO~~~ 1 : .. .. .. .. . ............... . 
-ALL ZEROS .ALL ONES 

:x •.........•••••••••..•.• : 
x ····E4 ••••••••• 

• GETeD • 
• CHART JC 

CTlGO .x • .'. F3 •• Fit ... • •••• F5 •••••••••• 

._ ··INCLUDE - ••• NO •• IN •••• YES : DECREMENT : 
•• CARD •••••••••• X.. AUTOLINK •••••••••• X. RECORD • 

•• •• e. •• • COUNT .. .. 
• •• ·YES 

.. .. . ... 
• NO 

:x ••••••••••.••••••••••••• : 
X ······G3··········· 

PRINT 
CARD 

.x. 
H3 •• • •••• HIt •••••••••• 

•••• .CTLFCH JO. 
•• INCLUDE •• NO .-.-.-.-.-.-.-.-. 

•• CARD •••••••••• X. GET CONTROL • •• .* .CARD PROCESSOR • a... • . -. .. . ............... . . 
X ·.··J3········· • INCRTN • 

CHART JK • 

ic 
• ••• J4 ••••••••• 

• CONTROL CARD • 
• ROUTINE • 

PHASE-CHART lA 
ENTR V-CHAR T lH 

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

X ····G5 ••••••••• 
• AlNKPR • 

CHART JP 

Chart JH. Identify Control Card 
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.... · . 
• 3 • · . 

.···A2····· •..• . 
POSRTN 

ic ·····82·········· • SET THE • 
• LOOP • 
• INCREMEMT • 
: EQUAL TO ONE : ................. 

••• •••••••• X: 
:8LKLOP .X. 

C2 e. .••. ..···C3·.······. •• END •• YES. • 
•• OF •••••••••• X. RETURN • 

•• CARD.- • *... . ............. . .. .. 
• NO 

. x. 
02 -. 

:VES •• ·CHARACTER· •• 
••• ••• A BLANK •• .. .-.. .. ..... 

• NO 

X ·····E2·········· .. REPOSITION • 
.. CARD POINTER • 
• TO LAST BLANK ... 
• SeT REG FOR • 
:.~2~~:~.~~!~~~.: 

FDSRTN X ••• ·.FZ·········· .PUT ADDRESS Of • 
* LAST BLANK IN • 
• A REGISTER • · . · . ................. 

: •••••••••••••••••••••••• X: 

.... · . • 2 • · . 

SCNLOP .X. 
G2 *. .- .. • * END •• YES 

·····.G3··········· PRINT ENO 

-. Of •••••••••• X 
OF CARO 
MESSAGE 

•• CARD •• 
a. .* .... 

• NO 

X ..... HZ·.······.· • INITIALIZE • 
• FOR A SCAN • 
• OF THE CARD • 
• IMAGE -· . ................. 

X ····H3 •.•••.••• . . 
.. GETCO • 
• CHART JC • . ............. . 

: •••••••••••••••••••••••• X: 

Chart JJ. 

STPLOP i · •. ·.J2·.······.· • SET THE • 
• APPROPRIATE • 
• STOP • 
: CHARACTER ................. 

ic .... · . 
• 1 • · 

position to Operand Subroutine 

.... · . 
• 1 • · . 

iC 
·····B~· .. ······· • EXECUTE • 

TEST FOR • 
THE STOP 
CHARACTER . ................. 

.x. 
C4 •• .. .. 

•• STOP •• YES 
•• CHARAt TER ...... .. 

•• FOUND •• 

a ••••• N~. • .~ ••• 
• 4 • · . 

.x. 
04 •• 

•• e. 
•• ALL STOP •• NO 

•• CHARAC TERS ....... . 
-. TESTED •• .. .­

~ ... 
• YES 

j( .... · . 
: 3 : 

. ... · . 
: 4 : 

ENDSCN i • .. ··G4·········· • GET 0 • 
.ADDRESS. E • 
.OPERAND N._ 
• CALC • 
• OPERAND LENGTH -. ............... . 

RETSTR i · •••• HIt.········· · . • SAVE THE 
• STOP 

CHARACTER · . . ............... . 

ic 
• ••• J4 •••••••• • · R.ETURN 

ic .... · . • 2 • · . 
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·.··Al········· · . INCR TN • 

X ·····Bl.·.······· :~2~~!~-.-.-.-~:: 
• PO SI TI ON TO • 
• THE OPERAND • 
: ••••• ~!;~2 ••••• : 

. x. 
CI •• ..... ·.·.C2· •• ••···· •• OPERAND ... NO • GE TCD • 

•• FOUND .......... oo ... X. CHART JC .. .. . 

.x. 
01 •• .. . . 

•• SAME lEVEL •• YES 
... INCL UDE ••• oooo. .. .. 

•.•.• ·N~· •• : •• 
• Jl • •• B!. 

X ·····E1·········· • RESET BUCKET •• 
• PUT INCLUOE • 
• MODULE NAME • 
• IN THE ... 
: •••• ~~;~~! ••••• : 

.i. 
Fl·. .. .. 

SMOS,.e 

•• NORp.!AL •• NO 
•• INCL UDe •••••• 

o' ... .. .. ... 
AYOINe. YES .... 

• • 0 .JP •• X. 
• G3· .... .. 

SCHOET X .·.·.Gl··.···.··. 
!~~!~~2-.-.-.-~~: 

UPDA TE THE 
NEST LIST 

• 0 .JL _.x. 
• J 1 .. ..... . 

SCHOTl X 
....... Hl··· ...... •••• 
• ESDCHK JM. 
:-·INsURE-jHE-·-: 
- ESD PROCESSOR. 

: •. !~.!~. ~~~~ .•• : 

X ·····Jl··.···.··· · • SET UP TO • 
• READ HEADERS .. . : . .................... 

.~ ... . . 
: 1 : 

..: .. 
·Jl • 
• Fl· . . . 
SMOOIF 

. ... · . 
: 1 : .... 

oox .. 
B3 .oo ... .. 

OFF.. LIBRARY •• ON 
oooo •• oo FLAG •• oooo ... 

x ..... 
• JH ... 
• 61· . . . 

•• STATUS •• 
•. oo· .. .. 

·PIXEO 
x ..... 

·JM • 
• 01· .' . · llBRTN • x • ~ IBERR 

C3 •• 
'0 •• ··MODUlE •• NO 

.oo AHEAD ON .·oooo •• 
•• TAPE .. .. .... 

• YES 

x 

o· 

: •••• 03 ••••••••• : 

• SETUP 
MODULE 

BASE: 

.x. 
E3 ... .. .. 

oo. ARE •• NO 
•• MODUL ES 

.oo EQUAL •• .. . . .. .. 
• YES 

X 
•• ••• F3·· •• •••••• • ZERO THE RUN • 

: 8~g~NJ6Rs¥~~T : 
• OF MODULE ... 

. ... · . • 3 •••• • 
• .ooX ............. . .... . 

FNOlOP X · •• ··G3·· ...... · .... •• 
::~~~!.!-.-.-.-~:: 
.. POS IT ION AND .. 
: READ TAPE : ................... 

.x. 
H3 •• 

•• ·oo 
•• •• YES 

*. EOF •• oo ••• .. . .. .. .. 
•• oo· 

• NO 

• 0 .JPI' •• x. 
:.~!. 

MCDCHK .x .. 
J3 •• .. .. 

x ..... 
·JM • 
• 83· . . · MOONFD 

... HEADER *oo NO 
•• VALID •••••• 

o' 
'0 o' X '0 o' · YES ..... 

·JE' • 

X · E4. . . .... · · EOFCHK · 2 · 

Chart JK. INCLUD (Part 1 of 2) 
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· • 2 · 
x 

: •••• 65 ••••••••• : 

• SET UP NEW • 
• DESIRED 
• POSIT ION • ................. 

.x . 
C5 .oo 

YES.. MOOUlE·· •• 
• •••• STILL AHEAD .* 

.oo ON TAPE oo. 

.~ .. · • 3 

.. .. 
•• oo· 

• NO 

.i. 
05 .oo 

YES •• • PAST pas·· •• 
• oo... MODULE NOT •• 

..~ .. 
·JM • 
• 03· . . . 

•• FOUND •• 
o • . .... 

• NO 

MODNFI 
X ••••• es •••••••••• 

• HOLD foIODULE • 
.AND HODULE END. 
.POSITION. SHIFT. 
• MODULE CNT. • 

:~!~~~!.:~~.~~!;: 

.i . 
F5 

o' '0 
•• •• NO 

•• AUTDLI NK •••••• 
·oo •• 

'0 o' 
.oo •• 

• YES 

x 
: ..... Gs ••••••••• : 

• PRJ NT 
AUTOLINK 

MESS AGE 

X ·.··HS···.····· • GETeD • 
CHART JC .X .... . ................. 

( 



..... 
• JK • . 01· .. 

SMDSME X ..... Sl·········· 
:~~~~!~-.-.-.-~~: 

SET UP • 
NAME LIST • . ................. 

• · •. ··Cl·········· · . • TURN ON SAME • 
• LEVEL SWITCH •• 
• SET SVC • 

:.~2~~~:~.~~~~~.: 

• ·····01·········· .ESDCt«. JM. .-.-.-.-.-.-.-.-. 
• INSURE ESC • 
• PROCESSOR I SIN. 
• CORE STORAGE • ................. 

• ····Et········· • GETCD 
CHART JC 

..... 

.. JK .. 

.. Fl· .. · 
SMOOIF • ·····Gl·········· :~;~~!~-.-.-.-~~: 

• SCAN THE • 
• CARD I MAGE • · . ................. 

X ..•.. Hl·········· :~~!~~~-.-.-.-~~: 
• UPDATE THE 
• NEST LIST · . ................. 

X ·····Jl·········· · . 
• SET • SUBHODULAR 

LEVEL · . ................. 
..... 
• JK • 
• HI. 

Chart JL. INCLUD (Part 2 of 2) 

····A3 ••••••••• . 
SCNRTN 

.oX. 83 _. 

.o- -. •• STOP •• NO 
..CHARACTER IS •••••• 

•• A COMMA •• .. .­• • .o. · x .... · . 
x 

: •••• C3 ........... : 

• GET THE • 
• NEXT F IELO 

-OPERAND- . .................. 

.x. 
03 •• .o. .. 

• 3 • · . 

· . 
• 3 • · 

ERR 15E X . .. ···04··········· 
•• LEFT •• NO - SEND 

ERROR 
MESSAGE 

..o PARENTHES IS •••••••••• x .. .. .. .. . ... 
• YES 

. x. 
F3 •• . ' •• •• YES 

X ····fit ......•. · • GErCD 
.. CHAH.T JC 

ERR33E ...... F4··········· 
•• SUBMODULAR .o •• .o •••••• X 

SEND 
ERROR 

ME SSAGE ·.STRUCTURE.· .. . . . ... 
• NO 

X ·····G3·········· • BLANK NAME • 
.. LIST. GET SUB. 
.MODULAR ORIGIN. 
: STOP ADDRESS : . ............... . 
· '. • 2 •• x. · . .... . 

NMELOP X •.. ·.H3·········· • GET THE • 
• NEXT FIELD 
• -OPERANO- • 
: CHECK LENGTH : . ............... . 

.ox. 
J3 • .o .. .. 

X .···G4········· GETCO 
CHART JC 

ERROItE 
•••••• J4 •••••••••• • 

.o. LIST •• YES • SEND 
ERROR 

MESSAGE 
•• TOO LONG •••••••••• X ... .. .. .. • . .o. · 

· . 
• I • · . X . •.. K4········· • GETCO 

CHART JC 

· 

· • I · 
X ·····B5·········· · . • PUT SUB 

• MODULAR NAME 
: IN A BUCKET • . ................ . 

. x. 
C5 •• 

.o" •• 
YES •• •• 
...... MORE 

'. .. . . 
• • .o • 

• NO 

• 2 .. 

· 

.ox. 
05 .. .. 

NO •• END STOP •• . .o... CHARACTER .o • 
*. VALID .* 

X. •••• .o ••• 
•••• • YES 

• 3 · 
x 

• •• .. ·E5· .. •• .... ••• • 
RETURN .. · . ................ 
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..... 
• JK • 
• 83· .. 

LIBRTN X •.... 01·········· • LABCKl/2 JG. . -.-.-.-.-.-.-.-. 
• OPEN SYSRES • 
• OR PRJ VATE • : ..... !~:~ ...... : 

L1BEST • x. 
CI -. .. . . 

•• JS THERE *. YES 
•• A LIBRARy •••••• .. .. .. .. .... 

• NO · . . .JK •• X. 
• 83. .... . 

L1BERR X · .•.. 01·········· 
:~~!~~~-.-.-.-~~: 
• OOWNDATE • 
: THE NEST 1I ST : ................. 

.. i .. 
EI •• .. .. 

x ..... 
*JI( • 
• J3* . . . 
MOOCHK 

•• •• YES 
•• AUTOl INK •••••• .. .. .. .. .... 

• NO 

ERR31E X ······FI··········· 
SENO 
ERROR 

MESSAGE 

X ····G1········· • GErCD • 
CHART JC 

x ..... 
• JP • •• E: • . 
ALNKVR 

Chart JM. Scan Card Subroutine 

HODNFD i: 
···.·83 •••••••••• 
.DECREASE POSCNr. 
• AND STORE IN • 
.POSNUH. seT UP • 
.FOR NO REPOS IT-. 
.tONING AND OKSP • ................. 

X ·····e3.··· .. · .. · 
:!~~!~.-.-.-.-:~: 
• BACKSPAce 
: THE FILE .. . ............... . . ... · . . .JK •• X. 
• 04· .... . 

MODNFl X ·····03·········· :~~!2~2-.-.-.-~~: 
• OOWNDATE • 
: THE NEST lIST: . ............... . 

.i: .. 
E3 •• 

•••• • ••• E4 •••••• ••• 
•• •• YES • AlNKPR • 

•• AUTOLINK •••••••••• X. CHART JP • .. .. . . .... . ............. . . ... 
• NO 

ERR3SE X 
•••••• F3.· ••••••••• 

SENO 
ERROR 

MESSAGE 

X ····G3 ••••••••• 
• GErCD • 

CHART JC 

···.H4 •• • •••••• . . 
: ESDCHK : ............... 

• X. 
J4 •• • •••• J5 •••••••••• 

•••• .TNTFCH JO. 
•• PR I VA TE ... NO .-.-.-.-.-.-.-.-. 

•• LIBRARY ........... X.GET THE 12-2-9 • 
... ... • PROCESSOR • -...* • •• .. * ••••••••••••••••• 

• YES 

X 
•••• K". ••••••••• . 

RE lURN 

X ····K5········· . 
RETURN -
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.... Al········· 
ACTR TN • 

o 1 
o 

. x. 
AZ •• 

oo· .oo 

•• OPERAND •• YES 
•• EQUALS NOAUTO •••••• .. .. .. . . .. .. 

o NO 
o 

.... 
o 0 

o 4 

····A4········· o 0 

AC TGO • 

: 2 
: ••• oo ....... oo ....... oo ...... oooo X: 

.X. 
61 •• .. .. 

NO •• CONTROL .oo 

oo.. ••• CARD oo. 

•• oo· 

.0 
·oo •• .... • YES o 0 

o 4 0 .... 

X ·····BZ·········· o 0 
SET FOR 

AUTOLI NK 

o ................. 
X ·····el····.·.··· C2. i .• oo ...... C3.; •••••••• 

.POSR TN JJ. • TURN OFF • • .-.-.-.-. -.-.-.-. •• OPERAND •• YES • TURN OFF • 
GE T .. •• EQUALS NOMAP oo .......... X. AClION FLAG • 

OPERA T ION 
FIE LD 

... oo. • IN PR INT • 
oo. • CONTROL FLAG • ......... ....... . .. .. . ............... . 

. x. 
01 .oo 

oo· •. 
•• OPERA flON •• NO 

FIELD 
FOUND •• 

.0 .. .. 
• YE S 

x .... 
o 2 

.x. 
o .... 

o 

.... 
o 

• 3 

EI ••••• E2 •••••••••• . . 
•• •• NO • RE SET • 

... AC TION ........... X. CARD 
•• ORIGIN 

... oo· 

• YES 

ACTSCN X 
••••• FI·········· 
.POSR TN JJ. .-.-.-.-.-.-.-.-. 
• GET • 

OPERAND 

.. X. 
GI 

o 0 

o 4 
o 

.... 
o 0 
o 3 

ERR36E X .... ··G2···· ....•.• 
•••• OPERAND·· •• NO • PR.I NT 

•• FOUND ........ oo .... X 
o. 

o • ... o.. 
• YES 

3. 
H1 •• 

•• ··OPERAND·· •• YES 
•• EQUALS CLEAR ...... .. 

•. oo· 
o. .... 

o NO 

.x. 
JI 

.• ·oo 

x .... 
o 
o 2 

MAPGO 

~ qf(O~ 

MI:SSAGE 

o 
o 2 
o 

.... 
o 0 

• 2 ..... 
o 0 

X ····03········· • GHCD 
CHART JC 

o ............... 

·····J3·········. • TURN ON • 
•• OPERAND •• YES ... SYSLST *. YES • ACT ION SWITCH. 

• oo EQUALS MAP •••••• oo.oo. X.. ASSIGNED 
•• •• ·oo .. .. .. . ... 

• NO • NC 

X ERR37E X 

•••••••••• X. IN PRINT • 
• CONTROL flAG • · . ............... . 

.... . 
• 2 

•• ••• KI •••••••••• 
o 0 ······K2····· .... ·· 

SET FOR 
NOAUTQ 

x 
o 0 
o 1 0 
o 0 

Chart IN. ACTION 

SEND 
ERROR 

~ESSAGE 

i< .... 
o 0 

o 2 
o 

AC TGD X 
• • ••• 64 •••••••••• 
• TURN OFF .. 
• LOOK FOR • 
• ACT ION FLAG • 
• SWITCH IN • 

:.5~~!~~~.~~~~ •• : 

.x. 
(4 •• 

• 0 o • 
.0 

o. 
HAP 

~OOE 
*. NO ........ 

.0 ... .. . ... 
• YES 

.x . 
04 •• 

x .... 
o 0 
o 5 0 . ..• .,;. 

• ... ·SYSLST •••• yt;S 
•• A PRINTER ...... . .. .. 

..... •••• x 
• NO •••• 

SE TTAP ~ ..···E4.·.···· ... 
IN I TIAlI ZE 

TO WRITE 
TAPE 

.... 
o o. 
• 7 ... X. 

SE THOR X: 
••••• F 4 •••••••••• 

INI TJALI ZE 
TO OUTPUT 

HEADER 

INTIO X ······G4··········· 
svc TO 

OUTPUT MAP 
HEADER 

RETURN 

o 0 
o 6 0 

• 5 · .... 
X ••••• as •••••••••• 

.REPLACE SYSLST-. 

.. TAPE ROUTI NE • 
• WITH SYSLOG .. 

ROUT I NE 

X ·····e5 ......... . 
o 0 

MODI FY 
• PRINT eea 
• FOR SYSLOG 
o . ................. . 

X •• ··05.· .•••• •• · RETURN 

· o 6 

X · .. ··FS·········· .OVERLAY SYSLST-. 
• TAPE ROUTINE • 
• WITH SYSLST- • 
.PRINTER ROUTINE. 
o 0 .................. 

X ·····G5···.······ o • 
SKI P TO 

NEXT 
PAGE 

X ·.·.··H5· •. ·•··· .. · SVC fa 
S PACE TO 

NEXT 
PAGE 

X 
•••• ·J5 •••••••••• 

SET UP TU 
wRITE AND 

SPACE 

o 7 
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· . 
• I • · . 

AUfULlNI< 

AlNKPR X 
...... 82 •••••••••• 
• INITIALIZE • 
• TO ACORESS CF • 

I-I RS T • 
CID [NTRY 

: ..................................... ,. •• X: 
A.lNK$C .. X .. 

C2 
.' ... END ... YeS 

.oo OF ......... oo ................. . 
C/O .. ' 

.' ...... 
• NO 

i< 
N NN NNNNNN N NN NNNNN N NN NNNNN N ••••• 02 .......... . . .. . 

SCAN c/o 
FOR LAST 
ER EN TR Y . ................. 

LOOK AT 
NEXT 

c/o ENTRY 

· x. 
E2 . . 

• * ER •• NO 
TYPE • * ...... 
eNTRY •• 

*. .• .. ... 
• YES 

.. xoo 
F2 *. 

•• IS ER *.. • 
... PReCESSED •• YESX 

•• AS NOT IN ...... . 
*. RL oo. .. .... x 

• NC .... . 
• 1 

· x. 
G2 •• .. .. 

•• FIRST NO 
•• ER 

•• ENTRY.· 
·oo .• .. .. 

• YES 

................ x: 
:ALNKVL x ·····H2·········· . 

SAVE ADCR 
OF THIS £R 

ENTRY 11'1 
R6 .................. 

: x ............. : 
· x. 

J2 
.. ." IS" • 
• YES •• THIS E~ •• 
•••••• ENTRY ADDRESS •• 

•• LESS Tt~AN •• 
•• R6 •• .. .. 

• NC 

• I 

ALNKGO .. x. .. 
D3 •• 

oo. ANY •• 
•• ER ENTRY NO • 

•• TO PRUCESS ............................. .. 

. .... 
• YES 

X · ... ··E3·········· • SET C/O ENTRY • 
• TO INDICATE 
• THIS ER 
• PROCESSED AS 
• NOT IN RL • .................. 

X 
• •••• F) •••••••••• 

• SET UP • 
AUTO LINK 

MODULE 
• NAp.!E FRU" 

:'~ ~!;.~~~. ~~~~~.: 

X ·····G3·········· • GET ADaR " 
• OF NEXT LEVEL. 
• AND SET UP • 
• AUTO LINK • 

: ••• H';~~;~ ..... : 

x ..... 
·JK • 
• GI· . 
ATC INC 

AlNKVR X 
...... E 4 ••• * •••••• 
.ADO PHASE LUA.D • 

ORIGIN TU 
ORIGIN UF 

PHASt 
• PR.OCESSUR • . ............... . 

X 
••••• F4 •••••••••• · . • GET R.[TURN 
• ADDI{ESS FUR 

PHASI: 

X ·····G4 ....•..... 
.CTlFCH JO. .-.-.-. -. -. -. -.-. 
• GET CONTROL • 
.CAP..D PROCl SSOK • · ................. 

X 
•• •• H4 ••••••••• 

TR.FRAD 
CHA\~ T LG 

Chart JP. AUTOLINK 
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.... A2········· · . NSTUPD 

. x. ERR34E 
62 •• ••• .. ··1\3·· ••• • ••••• .. .. 

•• YES NEST 
TOO 

DEEP 
........... x 

PRINT OUT 
CARD IN 

ERROR 

..... · . 
: 2 : 

.. .. ... 
• NC 

x 
: ..... C2 ........... : 

INCREASE 
NES T CQUfI;T 

6 Y ONE. 

... ~;~~!.~;~~: ..• 

. x. 
02 .. .. 

•• Ifl.JPUT NC 
... PRI"'ARY .•.... . . . .... 

• YES 

X ·····E2·········· • SET LIBRARy • 
• LUA CODE. 
• TURN OFF • 
• PRIMARY It>.PUT • : .. **.~~~~~ ..... : 

. 
• 1 

: .................................. X: 

· . 
• 1 • · . 

I P TS'rIT X ..... FZ·········· · . SAVE 
PRESENT 

TAPE 
... taUNT • ................. 

X ·····e2·········· · . EXCHANGE 
TAPE (OU,..T 

: ............................. x: 

Chart JQ. 

RSTN5T X ..... H2·········· · RESTORE 
I'.[ST 
COUNT 

X 
·····J2···4 •• 4.4. 
• GET TRUE AODR • 
• OF NEST ENTRY •• 
• RESTORE NEST • 
4POlNTE:R. RESET • 
• F IElO POINTER • ................. 

X 
• •• ·K2·· ••• • ••• · RETURN 

Nesting Subroutines 

i 
····C3 .. •••••••• . 

GETcn 
CHARl JC . ............. . 

····A4 ..•...••. · . NSTUNO 

.x . 
B 4 •• • ..... B5 •••••••••• 

IH:SET •• YE.S • RESET 
... NEST •••••••••• X. SUB MOIJULAR 

•• lEVEL •• • lEVfL .. .. . .. .. 
• NO 

: x ............................ : 
NSTMAN X 

: •••• C4 .......... : 

• OECRE4SE 
• NEST 

COUNT 
BY ONE . ............... . 

• x • 
04 *. 

•• UUES •• 
•• COUNT NO 

[QUAL .* .••. 
•• 1.ERO •• ... . . . ... 

.. YE S 

X ·····E4·········· • TURN ON • 
• PR IMARY INPUT .. 
• FLAG. RESE T • 
• INPUT lUB. • · . ................. 

· . 
• 2 • · . 
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Chart JR. I/O Subroutine 

...... A·~ ••••••••• 

IOI{TN 

x 
• •••• P.J'" ........ . 
• r.ET THE • 
• HEI-'US IT IONING • 
'ROUT INE ADDRESS' 
• IN A [(EGISTER • · . ................. IHI 

ICKT I X .. ···C3·········· · . (;ET ceB 
lI.ODfH.SS 

oX. 
03 .... 

• ' IS 
.' SYSRt:S *. YES 

SPECJll ..... ·.·0'.· .. ···.•··. 
'. REPOSITION •••••••••• X 

SP~CIAL 
CALL 

svc .TtST TO BE ... 
.... MACE .... 

I ••• 
• NO 

x 
•••••• 1:- 3' •••••••••• 

SVC TO 
(XCP 

3. 
E4 .. . . 

• iI COfo!MtoND ~(J 
'oISSU[O •••••• 

'.. o' 
'. o' 

• Vl S ...... 
*JF • 
• e2· 

•••••• 0 ••• oX:x ............. 0 ••••• 0 ....... : 

.. 
.x. 

F3 •• 

:VES 
. ' .... 

........ 
'. 

BUSV 

... .* ... ' 
• NO 

; 

.. 
.' 

····G3········· · . RETlIf{N 

~p SR p~ 
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Chart JS. 

.... A2········· . 
LTESlO 

X ·.··.a2·········· ... CALCULATE ... 
ADORESS 

OF LI NKftGE ... 
TABLE E~TRY : ................. 

.. x. 
C2 

NO ... PCSSI Bill TYa .. 
••• • a. OF CVERlAP .. " 

*. ..'" 
*. .-

* ... '" 
" YES 

ox. ERR44 
02 ..... • ••••• [)3 ••••••••••• 

• _L1NKAGE*. 
.. -TABLE: OVEQ:-*. YES. ... SEND ERROR 

_.LAPS CCNT~CL ............ X MESSAGE 
·.DICTIO~- .. " 

*. ARY .* 
* ... '" 

... "lC 

i ·····E2·········· ... UPDATE NEXT ... 
... AVAILABLE ... 
*L1 t-.iKAGE ADCRESS* 
... TO CURREI'IIT ... 

:!2~~~~~.~~~~.!.: 

: ................ x: 
lSETB X 

••••• F 2 .......... It • 
... )lOVE CONTROL ... 
-DICTIONARY NU,.. ... 
... TO WURK ARE A. • 
... )lOVE TyPE TO • 

:.~~~!~~:.~:~e .. : 

L TeONO X ·····G2 .• ·• .. ••·· ... PUT CCNTR(l ... 
... ole Tl CNARY 
... NUMBER 11\ A 

REGI SH-R 

. x. 
H2 . ' .* NUMBER *. YES ... 

X 
• ••• f.3 ••••••••• 

ABORT 

•••• H) ••••••••• 

*. EQUAL ._ •••••• oo 'Ox. PEIUP:N 
ZERO .' '. .. . ............. . 
•• oo· 

• NG 

.i. 
J2 •• . *.. . .. *J3 ......... .. 

•• NU~BER •• YES. • 
•• A MINUS ........... 'Ox. RETURN PLUS 4 • 

•• VALUE .. * • • .. . . ... ... 
• NO 

x ...... · . 
• 1 • · 

.... · . 
• 1 · 

L TCDAD X 
•••• .. B4 ........... . 
• CALCULATE • 
• ADDRESS OF 
• CONTROL 
.. DICTIONARY 
• ENTRY . ............... . 

L rCORF X 
...... (4 ........... -
-HOVE RfLOCA TI ON .. 
• fACTOR fROM • 
• THE: CONTROL • 
• DICTIONARY .. 
.TO A ... ORK ARE:A • .................... 

.>c. 
04 -.. • ....... 05 •• * ••••••• 

... ... • HAKE • 
• *RELOCATION *. YES * RELOCATION 

•• FAt TOR .......... oo ..... X. fACTOR IN 
•• M(NUS oo. • REG A MINUS 

.. oo •• ·oo oo. .. ................. .. 
• NO 

: x ....................................... : 

x 
•• ... E4· .. •• .... • .. • · . : RfTURN PLUS 8 : .................... 

EsrD Number to Control Dictionary Subroutine 
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··._Al· .• • •••.• · . • E5DR TN : ............... 

Bl oi -.. 62 0
-. • •••• 133 .......... . 

• * *. *. *NSTDND JQ* • * MODULE *. YES .* INPUT *. NO *-*-.-,,-11-*-*-,,-. *. SUB MODULAR •••••••••• X.. FROM ........... X. DOWN DATE • 
-.STRUCTURE .. - -. 5YSOOO .* .. THE NEST LIST. _..* -II.... .. • 

* •• * * ... " ••••••••••••••••• 
.. NO .. YES 

ESDGO X ·····Cl· .• · ..... . 
.. TURN OFf CON- • 
.. TROL CARD • 
.. ALLOWED fLAG • 
.. AND SEARCH • 

: .•••• :;!~** •••• : 

ESDNXT X .··.·01 ....... · .. 
PUT 10 AODR • 

AND E S IO • 
NUMBER IN A • 

PAIR OF • 
REGISH:RS ................... .. .. . . . . 

It 4 •• X..... •• . .. 
EsoREr" x ·····El·········· • CALCULATE· 

I-NUMBER OF BYTES. 
• TO PROCESS • 

MINUS 16 

. ' 
. x. 

Fl 

END 
OF CARD 

IMAGE -.. ... ... ". 
• NO 

YES 

X ·····C2·········· .INDICATE ,,"(OUlE-
IN PROCESS. • 

.. PREVENT RE- • 

.. PRUCESSI NG OF • 

.. SA"'E MCDULE.. .. ................. 

X 
•• ·.02 ••••••••• . 

GEreO 

• •• ~~!~!.~~ •• ** • 

.KH-Cl,KL 
KE-D3 
KG-F3 
KF-DZ 

X ····C3········· GEreD 
CHART JC 

•• It • . 
• 3 

. ... · • 1 

ox. 
84 .... .. 

.* [SID YES 
*. NUT-mER NOT .* ..... 

-.PR(JCESSED.-
*. .!I-.. .. 0-

• NO 
x ..... 

*KB • 
.. C3· .. . 

.. x. E SlBeD 

C4 . , 
0* [S[O *. YES 

... NUMBER TU BE .. * ....... 
·.BYPASSED •• .. .. 

• NO 

X ·1t1t··04·.··.··.·· • STORr CONTROL • 
.OICTIONARY NUM • 
• IN VARIABLE • 
• FIELD AS AN 
• E:SID POINTER • . ............... . 

.. x. 
E4 •• 

.' YES... DOES •• 
........ LO POINT TO •• 

... SO ... 
It.. • • 

• x • 

• 4 

ERR42 
F4 •• ······FS··········· .. . . 

LO •• NO 
•• POINT TO ........... X 

•• COMMON •• .. .. 
SEND 
ERROR 

MESSAGE 

• 2 · • x • 

X ·····Gl·········· • UPDATE NUMBER. 
• OF BYTES 

TO PROCESS • 
• WITH R E SUL r .. 
• OF CALCULATION. ......... ....... . 

.x. ERR40 
HI •• •• •• ·.HZ ••••••••••• 

•• TYPE •• 
.It CODE ON •• NO 

.CARDS IN RANGE. " ..... " •• x 
It. 0-5 •• . . .. .. 

• YES 

.. x. 
J 1 •• .. 

•• TVP E •• NO 
•• LD ... ... ... .. 

• YE S 

X 
••••• K 1 •••••••••• 
*L TESIO JS. 
It -._. _._+- _._ +-_._. 
• GE T CONTROL -
-OICTIOJ\jARY NUM, • 
• AQOR AND ESIl W. 
Itlt ••••••••• _ ••••• 

. 
• 1 

.... · . 
• 3 • · . 

SEND 
ERROR 

tJlESSAGE 

x .... · • 2 · 

Chart KA. ESD (Part 1 of 8) 

.................... " ........ "x. 
ENLD .X. 

G4 ... 
•• It. 

•• VARIABLE •• NO 
..FIELD TYPE IS •••••• 

ER •• .. . . . ... 
• YES 

.x .. 
H4 •• 

'. . 
•• •• YESX 

•• AUTOLINK •••••• .. . . 
*. • • . ... 

• NO 
•• It. , . . 
.K£'J •• x. 
• fl5· 

CNC AlI< X 
•• •• ·J4 .......... . 

MOVE HEX FF 
INTO-AID 

• FIE-LO OF • 
.VAR IABLE F IELO • · . . ............... . 

: x .......... w: 
x . .... 

-KB • 
• B 1* 
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X 
····GS······.·· . 

GETCD 
CHART JC • . ............. . 

( 



..... 
• KA • 
• J4· 

< < 
< 

. x. 
81 •• 

•• VAR- •• 
•• IABLE FlELO •• NO 

... TYPE I S SO •••••• 
•• OR Pt •• 

•••• •••• X 
• YES •••• 

< • 

< 
< 2 
< 

< 
< I 
< 

EISOPt X 
• •• ··83 •• •• •• •••• 
< < 
• SAVE CONTROL • 
.SECT ION LENGTH •• 
.SET UP ORIGIN •• 
< < ................. 

• 2 • • • • 
••• .;( •• KA « 

........................... X. • 84. 

.x. ERR45 ESLeeo X 
C1 •• •••••• C2........... • •••• C.3 •••••••••• .. .. 

•• A/a •• NO • SEND 
ERROR 

MESSAGE 
•• ON DQUBlEWORD •••••••••• ;( 

·.BOUNDARY •• .. .. .. .. 
• YES 

X ·····nt·········. · . SET UP 
OFFSET 

PHASE · . •••••••••••••••• c 

. i. 
El •• 

'. SUB •• NO 
•• MODULAR •••••• 

•• .n .. .. ..... 
• YES 

X 
·····Fl·.·······. 
• < • SET UP BYPASS. 
• SWITCH • 

........... .• x: 
:ESDSBM x ·····Gl .•. ··.·· .. • TEST FOR SUB • 

• MODULAR LABEL • 
• IN NAME LIST • 
• TABLE • . ................. 

. x. 
H1 •• 

'. 

< 

• I · 

LABEL •• YES 
<. 

<. 
FOUND ...... ~ .. .. .... 

• NO .... · . 
: 1 : 

X ····oz········· • < 
• GETCD 
< 

• < • CClMPARE ESO • 
.ITEMS WITH CON-. 
.TROL DICTIONARY. · . . ............... . 

.x. 
03 •• . . < • 

•• LABEL •• NO 
•• IN c/o 

'. .. .. .. .. 
• YES 

.x . 
E3 •• 

...... 
.< 

..! .• 

.KE • 
• 81· < • 

< 
ELBNCO 

•• MATCH •• 
•• FOUND ON •• YES 

•• PHASE •••••• 
•• NAME •• 

.' . ... 
< NO 

.i. 
F3 •• .. .. 

x .... 
• < < 2 < 
< < 

•• PRIVATE •• YES 
•• CODE ..... .. .. .. .... 

< NO 

.x. 
G3 •• 

• < 

.. .. 

x ..... 
• KE • 
• S1· .. 

< 
ELBNCO 

•• •• NO 
•• COMMON .* •••. 

<. 
'. . ... .< 

.< 

• YES 

.x . 
H3 •• .. .. 

•• C/O •• 

x ..... 
·KD • 
• 81· 

YES 
•• TYPE ..... .. 

•• IS PC •• .. .. 
• •• * 

• NO 
i .... 

< < 
< 2 • 

• < 
• 3 • · . 

X 
••• •• 84 •••••••••• 
• PUT LONGE ST • 
• LENGTH IN 
• CONTROL 
• DICTIONARY 
< • .................. 

it . .... 
• KE • 
• .D!. . 
EUPDl T 

X .x.. ELSCERoo.oo ·····Jl·········· · . J3 •• J4 ... 
•• -. ·oo 

.... 
< • 

• 4 · 
it ·····S5·········· • SET EUPDSW • 

• TO FLAG • 
*NONPROCESS so ... 
• FORce so TO • 
• BE ER • . ............... . 

ERR46 

. .... 
·KA • 
• J4· 

······J5··········· 
• INCREASE • 
- POINTER VALUE. 

.If c/o .oo YES •• c/o •• NO • SEND 
ERROR 

MESS AGE • BY B • 
• < If •••••••••••••••• 

. x. 
Kl •• 

•• COUNT •• 
• NO... EQUAL •• 
•• OO •• oo 0 •• 

*. •• 

. : .. 
< • 
• 4 < 
< • 

Chart KB. ESD (Part 2 of 8) 

•• TVPE IS NON ............ oo.X.. TYPE IS ........... x 
•• COMMON •• •• ER •• .oo.. .... 

•. ... ..oo oo. 
• NO • YES 

X ··.··K3·········· • COMPARE tARO • 
.. IMAGE LENGTH • 
• FIELD WITH • 
.CONTROl SEC.T ION. 

: •••• ~~~2~~ ••••• : 

.~ .. . . 
• 3 • 
< • 

it ..... 
• KE • 
• ct· 

• < . 
ElSINT 

i . .•. K5········· . . 
• GET CO 
.. CHART JC • ............... 
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: __ .: .KD-Bl,Cl 

o 0 • 
o • 

o 

ELBSD .ii. 
81 •• 

ERR46 ·.····82·········.· .. .. 
•• CIO •• YES _. TYPE IS ._ •••••••• X 
-. COMMON •• .. .. .. . -

o NO 

• ii. 
CI e. 

• e e. 
•• VAR IABLE e. YES 

e. FIELD TYPE •••••• e. IS NOT ._ 
e. SO .w 

w ••• 
o NO 

. x. 
01 w. . - .. 

it ..... 
·KG • 
• 81. 

o 0 

ElBlD 

•• tiD -. YES 
•• TYPE IS ........ .. 

e. ER •• 
W. •• .. .. 

o NO 

.ii. 
El e. 

•• e • 

it ..... 
*KE • •• e!. 

o 
ElBINT 

• - Clo •• YES 
e. TYPE IS •••••• 

e. SO •• -. .. 
•• loW 

o NO 

. i. 
Fl •• 

•• LO •• 

x .... 
o 0 
• 2 0 
o • .... 

•• ORLR •• NO 
•• ASSIGNED •••••• .. .. 

•.•.• . y;: .: •• 
o 0 

: 1 : .... 

SEND 
ERROR 

MESSAGE 

ic 
• •••• C2 •••••••••• 

.. GETCD • 
• CHART JC • ............... 

. ... . 
o I 
• 0 .... 

.x. ERR43 ic 
Gl •• •·· •• ·G2··.····.·.· •• ESID •• 

• NUMBER MATCH. NO 
•• 50 ID NUMBER ........... X 

SEND 
ERROR 

MESSAGE .. .. .. . . .. .. 
• YES 

.x. 
HI •• 

•• ESO •• 
•• AID MATCH •• NO 

•• SO AID •••••• .. .. .. .. .... 
• YES 

ic ..... 
• KE • 
• C 1. 

o 0 

ElBINT 

it ....... 
o • 

: 1 : .... 

X ····H2········· o • 

: CH~~fC~c : . ............. . 

Chart KC. ESD (Part 3 of 8) 

.... 
• 0 

: 2 : 

ELBOSD i ··.··03·.······.· • EXTRACT .. 
• PHASE NUMBER • 
• OF THIS • 
: so : . ............... . 

.i . 
C3 •• 

•• SO •• 
YES ... PREV IOUSLY •• 

.. • • ••• PROCESS ED •• .. .. .. ..­... -
o NO 

.x . 
03 •• 

•• SO - • 
•• IN •• NO 

•• ROOT ...... . .. .-.. .­.... 
• YES 

: ••....•... x: 
ELBGSD X 

.0.··E3 •• • •••••• • 
• 'SET CONTROL • 
- DIeT IONARY • 
• NUMOER TO • 
: MINUS ONE : .................. 

.. ~ .. 

.KE • • .O!. 
o 

EUPOLT 

Ii ..... 
·KE • 
- 81 • . . . 
ELBNCO 
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ELDER 

..... *K8 _ 
• G3-

.x. 
Bl •• . - .. 

• - VAR IABLE •• NO 
•• FLO TYPE IS •••••• 

... ER •• .. .. .. . -.. YES 

.x. 
Cl -. 

• - *. 

· ELBSO 

•• C/O •• YES 
•• TYPE IS .- •••• 

•• ER •• 
•. .* .... 

• NO 

. x. 
01 •• .. .. 

x ..... 
• Ke • 
• 81· . . · ELBSD 

•• C/O •• YES 
•• TYPE 15 •••••• 

*. COMMON •• .. .. .... 
• NO 

.x. 
El •• .. .. 

ic ..... 
·KE • 
• 01* .. · EUPOLT 

•• C/O •• YES 
•• TYPE •••••• 

*. MINUS •• .. .. .... 
• NO 

. x. 
Ft •• 

•• NAME •• 

ic .... · . • 1 • · . 
•• IN VARIABLE •• NO 

•• FLO WITH IJ •••••• 
•• PREF IX •• 

•••• •••• X 
• YES •••• 

X ..•.. Cl·········· • eXTRACT PHASE .. 
• NUMBER OF • 
• CURRENT CONTROL-
• DICTIONARY • 
• ENTRY • ................. 

• x. 
Ht •• .. .. 

· . 
• 1 • · . 

•• •• NO 
•• AUTOl INK •••••• .. . . 

•.•.• ·v;: .: •• 
· • 1 · .x. 

Jt •• .. .. 
•• PHASE •• NO *. NUMBER IN •••••• 
*. ROOT •• .. .. .... 

• yes 

. : .. . . 
: 1 : .... 

Chart KD. 

ic ..... 
·KE • •• B! • 
· ELBNCD 

ESD (Part 4 of 8) 

. ... · . 
• 1 • · 

ELBElR ooXoo 
83 •• 

oo- •• 
• - Clo •• YES 

.oo TYPE IS ••• oo ... 
•• so oo. 

•• * •• ·N~· •• ~ •• 

X ·····C3.· .• ······ • OR CONTROL • 
• DIeT IONARY • 
• TYPE WITH A • 
• HEX 02 • · . . ............... . 

.. ! .. 

.KE • 
• 01· . . . 
EUPDLT 

.KE • 
• 01· .. . 
EUPDl T 
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.... · . 
• 1 • · . .... 

EUPDXT X 

.... . . . . . · 
ELBNCD i ·····B1········.· • ADO ONE TO • 

• CIO NUMBER. • 
• ADD 16 TO • 
• LAST CIO • 
• ADDRESS. • ................... 
: _.. : : •• _.x· ... 

ELBINT i 
: •••• Cl ••••••••• : 

• Move VARIABLE • 
• FIELD TO • 

: DI~~~6:~kv : ................. .... · . . : ••• ·.x. 
EUPDLY· .X. 

Ot •• .. .. 
NO •• FIELD TVPE •• 

•• •••• LO OR CM •• .. .. .. .. .... 
• YES 

. x. 
Et •• .. .. 

•• LD •• LD 
•• DR •••••• 

•• eM •• .. .. .... 
• CM 

: •••••••••• X: 
EUPTRY X .···.F1.··· •• ···· · . • SET UP FOR • 

: SUBROUTINE : · . ................. 
X •.... Gt·······.·. 

:~!!:~!2-.-.-.-~~: 
• GET CID • 
• INfORMA liON • 
• AND RIF • ................. 

i .... . . 
: 1 : 

... 
KC-03 
KB-D3.F3 
KD-Jl 
KH-Jl 

• f(B-J4 
KC-HI,OI 
KG-tlrEI 

.. 
KB-B4 
KC-E3 
1(0-0I,B3,C3 

.x. EUPDOK 
•• HI.... : •••• H2 ••••••••• : 

•• ESID •• NO • SET UP ESC • 
•• NUMBER •••••••••• X. TYPE IN. 

•• PRoCESSED.. • LINKAGE TABLE. .... . . .. .. . ............... . 
• YES 

ERR41 i .x. ····.·JI··········· J2 •• 
•• IS •• 

SEND 
ERROR 

MESSAGE 

•• THIS A NON •• NO 
•• PROCESS ESC •••••• 

X ····K1········· • GETCe '" 
• CHART JC • · . ............... 

.. .. .. .. .... 
• YES 

i ·····K2·········· • FORCE LI Nt<AGE • 
-TABLE ER ENTRY. 
• TO so. MAKE • 
• CIO NUMBER • 
: ••••• ~~~~~e •••• : 

x .... · • 1 · . .... 
Chart KE. ESD (Part 5 of 8) 

x .... · . • 1 • · , .... 

•• •• ·A3 •• • ••••••• 
• STORE c/o • 
• NUMBER IN • 
• LINKAGE • 
• TABLE. UPDATE. 

: •• ~~!2.~2~~! ••• : 

X 
··.·.B3· ••• • ••••• 
• TEST FOR • 
• CONTROL OIC- • 
• T IONARY AND • 
• LINt<AGE TABLE. 
• OVERLAP • . ............... . 

.x. 
C3 •• .. .. 

•• NON •• YES 
•• PROCESS •••••• 

•• SO •• .. .. . ... 
• NO 

.X. 
03 •• .. .. 

x ..... 
·KF • 
• 82· . . · ESCNCD 

•• THIS •• NO 
..ESD A PROCESS •••••• 

•• TYPE •• .. .. . ... 
• YES 

.x . 
E3 •• 

• ·CONTROL·. 

x ..... 
• t<A • 
• El· .. · ESDRET 

..' SECT ION •• NO 
•• LENGTH •••••••••••••••••••• 

·.RECEIVED •• .. .. . ... 
• YES 

X 
• •••• F3·········· · . • SET SW ITCH • 
• ASSUM JNG • 
• ZERO LENGTH • · . ................. 

.x. 
G3 •• 

•• CONTROL·. 
•• SECT JON •• YES 

•• LENGTH •••••• 
•• ZERO •• 

• .•.• ·N~· •• ~ •• 
·I(F • · .B~. · 

ERR47 X .. ·· ••. F4·······.·.· 
SEND 
ERROR 

MESSAGE 

X ····G4· ........ . 
• GETtD • 
: CHART JC : . .............. . 

x ESCNCD 

: •••• H3 ••••••••• : 

• RESET SWITCH • 
• AND CALCULATE tl 
.. UPPER LIMIT. • 
.. SAVE RESULT. . ............... . 

x ..... 
• KF • 
• 82· . . 

ESCNCD 
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* • 
* 1 * . 

* ••• 

* * .. *KE-H3,G3,C3 

ESCNCD X ·.···82·········· ... PUT CONTRCl ... 
OICTIONARY ... 

... NUMBER AND ... 

.. ADDRESS INTO • 

:~.~~~~.2~.:~2~.: 

.x. 
C2 *. 

.* ENTRY --. 
NOT YES 

ASSI GNED 
*. 

. -....... 
.* 

*. • * x * ... " * NO .... 
* * 2 

: .............................. x: * 

Chart KF. 

EPHSCN .. x. 
02 * • 

• * ALL -. 
• -UNASSIGNED *. 

.... lO-LR .. " 
*. DOr..E .. 

* •• * 
... YES 

..... 
*KA .. 
.. El-.. 
eSDRiT 

ESD (Part 6 of 8) 

: 2 

EPHUlO ox. 
B4 .... 

*. 
ESID *. YES *. NUMBER •••••• 

* .. A MINUS .... 
*. .* 

* ... '" * NO 

X 
• •••• (4 ••• ••••••• 
*LTESID JS* 
*-*-*-*-* -* -. -*- .. 
.. GET CUNTRUL ... 
... ole TlONARY .. 
... INFO AND R/F .. ................. 

04 ox ••• 
.* - • NO.* COI\jTROL •• 

•••••• DICTIONARY .* 
..... INFO AND .. '" 

*. R/F .* 
* •• * .. YES 

X .···.E4.·.······· * * MAKE FLAG 
... INDICATE 
: UNASSIGNED ................. 

: •••••••••• x:x ............... : 
EPHSCO X 

• •••• f.li •• •••••••• * • 
.. STORE 
... CONTROL 
• DICTIONARY 
• NUMBER • 
••••••••••• It ••••• 

X 1t.1t_ · • 1 · 
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..... 
-KC • 
• Ci· .. 

ELBLD X 
••••• Bl •••••••••• 
• FORCE TYPE • 
• ENTRY IN • 
• VARIABLE FIELD. 
: TO lR : ................. 

.. x .. 
Cl •• .. . .. 

... •• YES 
... C/O •••••• 

•• TYPE IS •• 
... ER •• .... 

• NO ••••• 

. i. 
01 •• . ' 

• KE • ... C! • . 
ELR I NT 

•• C/O •• YES 
•• ASSIGNED AS •••••• • oo SD-LO- oo. 

.... ~R oo.·· X 
• NO •••• 

X ·····E1.· ... ·.• .. • TURN ON POS- • 
.SIBLE DUPLICATE. 
• ENTRY SW. • 
• RETAIN LR IF • 
: ••• ~~~~;~!~~ ••• : 

....... 
.. KE .. 
.. C 1. 

ELA tNT 

· • 1 · 
, 
• 2 , 

. ... . 
: 1 

ELBNLR X ·····B3·········· • RESET • 
.VARIABLE FIELD. 
• TYPE FROM LR .. 
: TO LD : . ............... . 

.x. 
C3 *. .. .. 

•• A/D a. NO 
•• EQUAL .a •••• 

•• .a .. .. 
a .... YES 

.x. 
03 •• . - .. 

x . ... . . 
: 2 : 

•• LO •• YES 
•• NOT •••••• 

•• ASS IGNEO .-

•.•.• ·N~· •• ~-• 
·KH • •• H!. 
· oox. ELBN_S 

E3 *. oo. .oo 
.:' C/Il •• ~~ •• 

•• TYPE IS •• 
•• SO •• .... 

o NO 

.x • 
F3 •• 

... C/O w. 

x ..... 
·KH • •• A!. 
· ELBLOR 

... NUMBER ... YES 
.']N lO EQUALS •••••• 

•• SO NUM- •• 
•• BER •• .... 

o NO 
x ..... 

• KA • 
• Eh 

: ......... ; .•.•..••.•••.. x: .. · 

Chart KG. ESD (Part 7 of 8) 

fRR43 X ····.·G3·····.····· 
SEND 
ERROR 

MESSAGE 

X 
•• •• H) ......... • · . GErCD 

• CHART JC • ............... 

ESDRET 
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..... 
• KG • 
• E3· .. 

ElBlOR X 
••••• BI •••••••••• 
• GET CONTROL • 
• DICTIONARY • 
• NUMBER OF SO • 
• THE LO • 
• BELONGS TO • ................. 

.ox. 
Cl •• .. . . 

•• C/D NUMBER •• YES 
•• EQ VAR IABLE •••••• 

•• FIELD NUM •• .. .. 
·oo •• 

• NO ••••• 
• KA • 
• Et· .. 

X 
ESDRET 

··· .. Dt·········· • GET CONTROL • 
• DICTIONARV • 
• ADORESS AND R/F" 
• OF E SO • 

ITEM ................. 
X ··· .. ·El·········· · . • GET CONTROL • 

• DICTIONARV • 
• ADDRESS OF 
: •••• ~~.!!~~ •••. : 

.x. 
Fl·. 

... SO ... 
•• LABELS ... NO 

ERR43 ······F2··········· 
•• POINTED TO .............. X 

SEND 
ERROR 

MESSAGE ... ARE .o • 

• .. EQUAL •• .. .. 
• YES 

X ···.·G1·····.···· • RESTORE .. 
• CONTROL 
• DICTIONARY 
• ADDRESS · ................. 

· . . 
.. X •• KG • 

• 03. 

I;l:.BNAS X···· 
••••• HI·····.··.· 
• GET PHASE • 

NUMBER OF 
• CURR ENT • 
• CONTROL DIC- • 
• TlONARY ENTRY • ................. 

.. i .. 
Jl .oo 

... ·oo 
... CID *oo NO 

_Oo ENTRY IN 
.oo PHASE •• .. . . ... .o. 

• YES 

X •· •.. Kl····· •.• ·· • TURN ON • 
POSSlBlE 

• DUPLICATE -
• ENTRY SWITCH • · . ................. 

..... 
·KA • 
• E 1. 

E SORET 

..... 
-KE • 
-. B! • . 
ElBNCD 

X ····G2········· . . 
• GETCD 

CHART JC ............... 

Chart KH. ESD (Part 8 of 8) 
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····Al·· ...... . 
TXTR TN 

TXTR TN X 
.. • .. ··8l· .... • ........ •• 
:~!~~!2-.-.-.-~~! 
'GET CID NUMB'ER ,. 
• ADDRESS, RELO- • 
• CATIDN FACTOR • ................. 

ERR 70A . x. 
C1 •• 

'. 
ERR10 ······C2 •... · .. ·· .. 

.' HA S •• NO • SEND 
ERROR 

foAESSAGE 
'. ESID BEEN •••••••••• X 

•• PROCE SSED.' 
'. .' -... 

• YE S 

• x. 
Ol •• 

•• IS·. 
oo' THIS ESID '. YES 

'. TO BE ••• oo ... 
•• IGNORED •• ... .. .. . ' 

• NO •••••• 

: 5 : 

.x .. 
El •• o· '. • ' ZERO •• YES 

.oo LENGTH TEXT •••••• 
• oo o. 

'. ..... 
• NO 

X ·····Fl·········· · . • ADD ASSE~BLED • 
• ORIGIN Te 
.. RELOCA T ION 
• FAC TOR • ................. 

.... · • 1 · 

; ····02········· · . GETeD 

••• ~~~~!. ~~ .•.• 

. x. ERR50 
Gl '. ······G2··········· .- IS •• .* ADDRESS '. NO • SEND 

ERROR 
MESSI\GE 

'.WITHIN PHASE ••••••••• 0 X 
•• LIMITS .' '. .. 

' .. ' 
• YES · '. • 1 •••• · . 

BlK TXT'· x 
: •••• Hl ••••••••• : 

• PICK UP 
• ADDRESS OF • 
• TEXT BUFFER : ................. 

x .... . . 
: 2 : 

Chart KJ. TXT 

X ····H2········· · . • GETCD 
• ••• ~~!~!.~~ .... 

• 2 . 
oX. MVTXT 

B3 '. • •••• B4 •••••••••• 
•••• 'GET ADDRESS OF • 

oo' ARE '. YES 'NEXT AVAILABU: • '0 LENGTHS •••••••••• x. POStTtOtj IN • 
EQUAL • OUTPUT AREA • 

' .. ' 
• NO 

.x .. 
C3 *". 

.' 
.. ' OUTPUT '. NO 

'0 AREA •• 0 ••• 

•• E~PTY .' 
." ' .. ' 

• YES 

X 
• ••• ·03 •••••• * ••• 
• PUT LENGTH • 
• OF INCOMING • 
• RECORD IN 
• CaNT ROL INFO · . ................. . ... · . • 3 ••• oo · " 

· . 
• 4 • · . 

" . 
: 3 : 

· . 
• 4 • · . . .. -

.x. QPTXT X 
E3 '. • •••• E4 •••••••••• o· *. • • 

SPACE '. NO • REINITIAUIE • 
•••• AVAILABLE ••• ' •••••••• X: CCW , 

'. .' ' .. ' 
• YES 

X 
• ••• ·F3··','·"'. 
.MOVE TXT RECURD' 
.TO OUTPUT AREA.' 
.UPDAT E pus I r ION' 
• AND RECORD • 
• NUMBER • . ............... . 

If ••• . . 
• 5 If.X. · . 

X . ... G3·····'··· · " GHCD 
II' CliART JC • . ............. . 

X ··.·*·F4'.· ..•... ·· 
OUTPUT 

TEXT 
RECORD 

X ····*G4·· ...••••. . . 
RESTORE 
CONTROL 

INFORM'tTIDN 

x . ... 
• 1 · 
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• •••• Al •••••••••• 

• RLDR TN 

RLDRTN i ··.··Bl .•...•. · . • NOP RlSWI • 
• AND CHANGE • 
• RlWRIT TO • 
: •••• ~~~~S~ •••• .... · '. • 2 •• X. · . 

.... 
• 0 
• 3 • · . 

X • ••.• B3······ .. o • 
• CHANGE • 

RLWR IT .. 
TO NOP 

o '. 
• 1 •• x. · . 

RLRET··· Cl- i -.. C2 ....... RLSTp··· X 

...... •• *. 
•• END •• YES .... IS •• NO 

•• OF RlD •••••••••• X.. RLD •••••• 
•• CARD •• *. WANTED •• ..... .... 

••• -NO •••• YES 

X ·····01·········· • INITIALI ZE REG. 
.W ITH ADDRESS OF. 
.ITEM TO PROCESS. 
• AND COUNT OF • 
.SYTES PROCESSED. ................. 

X ····.02·········· · . • UPDATE TOTAL 
• RLD BYTE 
• COUNT · . ............... . 

.. ~ .. 
RLSWI .X. :Kk3: 

EI •• * • .... . 
•• FIRST •• NO SLKRLO 

•• ITEM ................... .. .. .. 
o. 

..... ·YES 

X ·····FI······· · . RLCONS • X. 
F2 •• 

• • OC "OREa. 

x .... · . 
: 4 : 

• CHANGE • • I TEMS BELONG • YES 
... RLSWI TO • *. TO THESE ...... . 

BRANCH • •• POINTERS •• 
•••• •••• X 

• NO ••••• 

x 
:* ••• G2* ••••••• 

CHANGE • 
RlSW 1 • 
TO NOP -

x .... 
. x. 

HI·. 

. 
: 2 .. . . 

• * HAS *. NO 
•• ESIO BEEN •••••• 

•• PROCESSED._ .. .-.... x 
• YES .... · . 

• 5 • · . 
. x. 

Jl •• 
• - IS •• 

• - THIS ITEM •• YES *. TO BE •••••• 
a.BYPASSED •• .. .. -.. - x 

o NO .... · . 
: I : .... 

. x. ERR55 
Kl •• ···· .. K2··········· •• DOES •• 

• - P POINTER •• NO • 
_. POINT 10 •••••••••• X 

•• SO/PC •• .. . . .. .. 
- YES 

x .... · . 
• 3 • · . .... 

mE. 
MESSAGE 

x . ... . 
: 4 

Chart KK. RLD (Part 1 of 2) 

• 2 · 

••••• C3·.· ••••••• 

:~!~;!~-.-.-.-~~: 
.GET CI D NUMBER • 

:.~~~.~~~:~;~t~.: 

.x. 
03 •• .. .. 

•• HAS •• NO 

· . 
• 5 0 · . 

ERR 10 X 
•• .. • .. ·04 ............... . 

•• ESIO BEEN •••••••••• X 
SEND 
ERROR 

MESSAGE ..PROCESSED.· 
•. .* ..... 

• YES 

.x. 
E3 •• 

•• DOES *. 
._ R POINTER •• NO 

•• POINT TO ...... . 
•• ER .* 

•• * .... ~;; .. ~ .... 

X 
• ...... F3 ........ . 
.. SET sw ITCH .. 
• FOR PASS 2 TO. 
• USE R/F PLUS .. 
• ASS'" ORIGIN. 
: ... ~2 .. ~~~~~!!;· 

.! .. · . 
• 2 • · . 

• 0 
• 2 • · . 

· ' . • 4 •• x. · . 
x 

.. ..... E4 .......... .. 

GETCD 

••• ~~~~!.~~ ...... 
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Chart KL. 

.... · . 
• 1 • · . ... .:,. 

..... 
*KK • 
• 02-.. . 

: ..•.•.•........•.....•.. x: 

.... · . • 3 • · . .... 

BLKRLD X ..... 83·········· · . • PICK UP • 
• ADDRESS DF 
• RLO 
• BUfFER • ................. 

• X. HVRLD 

.* (3 *... :GeT.~6DREss.OF.: 
.* ARE w. YES -NEXT AVAILABLE. 

w. LENGTHS •••••••••• X. POSITION IN • 
*. EQUAL .* • OUTPUT • *..* • AREA • * •• * ••••••••••••••••• 

• NO 

• X. 
03 *. 

• - * • • e OUTPUT *. NO 
*. AREA .a •••• 

*. EMPTY .-

*. * •• ·v;; .~ •• 

X ·····e3·········· • PUT LENGTH • 
• OF INCOM ING • 
• RECORO IN • 
• CONTROL INFO • · . ................. 

· . 
• 4 • · . 

x .... · . 
: 3 : . ... 

. ... · . 
• 4 • · . 

: ••.•.....•...•....••.••• x: 

RLD (Part 2 of 2) 

.X. OPTRLD X 
... F3 *. *. : •••• F4 ••••••••• : 

.* SPACE *. NO .. REINITlALlZE .. 
•••• AVAILABlE •••••••••••• x: ccw : 

*. .-a •• * ••••••••••••••••• 
.. yES 

X ·····G3·········· .. MOVE RLD .. 
.. RECORD TO .. 
.. OUTPUT AREA. .. 
-UPDATE POSITION. 
.AND RECORD NUM • ................. 

X ····H3········· · . • GETCD 
• CHART JC • ............... 

.. 

X ······G,.··········· 
OUTPUT 

RLO 
RECORD 

X 
••••• HIt •••••••••• . . 
• RESTORE • 

CONTROL • 
INFORMATION : . ............... . 

x .... · . • 1 • · . 
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• •••• Al •••••••••• 

: ENDRTN : ............... 

x 
: •••• 81 ••••••••• : 

• RESET SWITCH • 

: co~9.ta~L2rRDS : ................. 
• X. 

Cl *. • •••• ez •••••••••• 
•• SU8MODUlAR· •• YES : ~R~ W~T~i~ : 

•• CARD FOUND •••••••••• X. POSITION. • 
•• •• • RESET FLAGS • .... . . .. .. . ............... . 

• NO 

STDCHK X • ····01·.··.···.· · . : ~~~'T : 
: FLAGS : ................. 

• X. 
El •• .. .. 

. ~ .. . . 
: 1 

ERR70 ······E2··········· 

. ... · . 
: 2 : 

.i. 
83 •• .. .. ERR47 ······84·····.····· 

..... · . 
• 3 • · . 

ENOXFR i .· •• ·A5.········· · . .. SCAN CID FOR • 
• UNASSIGNED • 
: LD/LR : . ............... . 

.x. 
85 •• .. .. 

•• LABEL •• NO SEND 
ERROR 

MESSAGE 

• YES •• ANY •• 
•• ON THIS END •••••• 

•• CARD .-.. .. .... 
• YES 

.i. 
C3 •• .. . . 

x .... · . 
• 4 • · . .... 

• - ESID •• NO 
•• NUMBER •••••• .. .. .. .. . ... 

• YES 

X 
••••• 03 •••••••••• 

:~!!~!2-*-... __ ~~: 
.. GET C/O • 
• NUMBER AND • 
• ADDRESS • ................. 

i .... · . • 3 • · . .... 

X ····C4 ••••••••• 
• GETCD • 
• CHART JC : . ............. . 

• x • ERR58 

X.......... FOUND •• 

· 

.. .. .. .. . ... 
• NO 

X 
• •• ·.C5 •• •••••••• · . • DESTROY • 
• LINKAGE • 
: TABLE . ............... . 

ACSLTH .i. 
os •• ... .. 

NO.* LENGTH •• 
••••• REQUIRED •• 

ic .... .. .. .. .. . ... 
• YES 

• 5 • · . .... 
.x . 

E3 •• ······E4 •.••••••••• ES •• ... .. .. .. 
•• PR IMARY •• YES SEND 

ERROR 
MESSAGE 

• YES.iI eSID •• SEND 
ERROR 

MESSAGE 

• NO.. LENGTH •• 
•• INPUT •••••• .. .. 

•.•.• ·N~· .~ •• · . 
: 1 : .... 

X 
••••• Fl •••••••••• · . • OOWNDATE • 
• THE NEST • 
: LIST : ................. 

.x. 
Gl •• .. .. 

•• •• NO 
•• AUTOL INK •••••• .. .. .. .. .... 

• YES 

x 
: •••• Hl ••••••••• : 

• TURN ON .. 
• END AurOLINK • 
: FLAG : ................. 
· '. • 1 •••• · ..... . 

ENDPRC .x. 
Jl •• .- -. 

x .... · . 
• 1 • · . 

•• TRANSFER •• YES 
•• ADDRESS •••••• 

•• ACCEPTED •• .. .. .... 
• NO 

X 
: •••• Kl ••••••••• : 

• CANCEL • 
• PREVIOUS .. 
• TRANSFeR • · . ................. 

x .... · . 
• 2 • · . .... 

ic .... · . • 3 • · . .... 

Chart KM. END 

ic 
•••• FZ· •••••••• 

• GETCD • 
: CHART JC : ............... 

X •••••••••• NUMBER NOT •• 
•• PROCESSED •• .. . . .. .. 

• NO 

.x. 
F3 •• 

•••• BYPASS •••• YES 
•• THIS ESID •••••• 

•• NUMBER •• 

••••• ·N~· .. ! ... 
· '. : 4 : ••• ..... . 

EISfXR X 
.. • .. ··G3 •••••••••• · . • SET TRANSFER • 
.. SW ITCH. SAVE • 
.. TRANSFER • 

: •• !~~2~~:l!~~ ... : 

. x. 
H3 •• 

•• *. 

· . 
• 3 • · . 

•• WAS •• NO 
•• THERE A •••••• 

•• LABEL •• ..... . ;;; .. ~ ... 
i 

: •••• J3 ••••••••• : 

• CLEAR CARD 
• EXCEPT FOR 
: LABEL : . ............... . 

X ...•.. K3··········· 
PRINT 
CARD 

i .... · . 
• 3 • · . . ... 

• 3 • · . 

X ····F.···.····· .. GETCO .. 
• CHART JC • · . ............. . 

X..... ...•. FOUND .. .. .. .. . ... 
• YES 

X ·····FS •••••••••. · . • CALCULATE • 
• NEXT pass I BLE • 
• PHASE • 
• ORIGIN • . ............... . 

ic ·····Gs·········· 
: SET SWITCH : 
.. FOR CONTROL • 
.SECTION LENGTH. 
• PROCESSED • . ............... . .... . · '. • S •••• · .. .... 

ENDSBM • x • 
HS •• 

•••• H4·····.··· •• 
• GEreO • NO •• END •• 
• CHART JC .X •••••••••• ENTRY FLAG •• 
• • •• ON •• ............... ... . . .. . 

• YES 

ic 
: •••• Js ••••••••• : 

• TURN .. 
... OFF • 
: FLAG : . ............... . 

X 
•• •• KS ••••••••• 

• AUTOLINK • 
• CHART JP .. 
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Chart KN. REP 

• •••• A2 •••••••••• 

• REPRTN • 

PRTRTN X ······82··········· 
PRINT 

THE 
CARD 
IMAGE ............. 

x 
: •••• C2 ••••••••• : 

• CONVERT • 
• ORIGIN AND • 
• REARRANGE • 
• CARD FI ELDS • ................. 

.•• •••• •.• • x: 
:REPLOP X 

: •••• 02 ••••••••• : 

• CONVERT TeXT • 
• OF REP CARD. • 
• KEEP A • 
• BYTE COUNT. • ................. 

. x. 
E2 •• . .. . . 

• YES •• • • 
••• ••• CHARACTER IS •• 

•• A COMMA •• .. . . .. .. 
• NO 

. x. 
F2 •• .- .. 

ERR15E ······F3··········· 
•• •• NO - SEND 

ERROR 
MESSAGE 

-. CHARAe TER J S •••••••••• x 
•• A BLANK .--. . . .. .. 

• YES 

X 
••••• C2 •••••• •••• · . • STORE BYTE • 
• COUNT IN • 
: CARD J MAGE : ................. 

x 
• •••• H2 •••••••••• 

• TXTRTN • 
• ••• ~~~~!.~~ ••••• 

X 
• ••• Gl.· ••••••• · . • GETCD • 

• CHART JC • ................. 
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. 
: 2 

• •••• Al •••••••••• • •••• A3 •••••••••• 

• PHSR TN ABSCHK 

: ..••.•..........•...••.. x: 
.x. ERRIOE 

Dl •• ··.···B2 •.• • ••• •··• •• ·oo 
•• IN •• YES • SEND 

ERROR 
MESSAGE 

woo AUTDL INK oo* .. oo ... oooo.oo X 
w. •• .. .. 

w ••• 
• NO .... 

• o. 
• 1 •• x. · ' . 

NUMCHK X ..... 83·········· • GET STOP • 
.CHARACTER VALUE. 
• GET OPERAND. • 
.ZERO CHECK THE. 
• FIELD • . ............... . . ... · . 

• 3 • · . 
X 

.... 
x .x. DECCHK ••• ERRI3E X ·····el·········· (3 •• (4 •• • ••••• CS ••••••••••• 

.GET ADDRESS OF • 
• PHASE LIST • 

• •••• C2 •••••••••• 
.wHEXADECIMAL •• NO •••• FIELD •••• YES • SEND 

• MINUS PHASE • GETCD • •• FIELD •••••••••• X.. TOO •••••••••• x ERROR 
.LENGTH INTO REG. • •• ~~~~!.~~ •••• •• •• •• BIG •• MESSAGE .... .... · . ................. *oo •• .oo •• • •••••••••••• 

X ..•.. 01·········· · . • RESET • _ AUTOL INK • 
• FLAG · ................. 

X ·····E1·········· • POSRTN JJ. . -.-.-.-.-.-.-.-. 
• POSITION FOR • 
: FIRST OPERAND: ................. 

• YES • NO 

.Il. 
03 •• .. 

•• FIELD •• YES 
•• TOO •••••• 

•• BIG •• .. .. .. .. 
o NO 

X 
•• •• ·E3····· .. •••• .. CLEAR THE • 
.. HEADER, .. 

: ~~~V~~~R~~~lo : 
• TO PACK ED HEX • .................. 

x ..... · . 
• 3 • · . 

X ·····04········ .. 
: CONVER T TO : 
.PACKED DECIMAL. 
o • . . ................. 

:x ......................... : 
. i. 

Fl·. 
ERROAE ······F2··········· NUMSTR .X • 

F3 •• • •••• F4 •••••••••• 
•• ·oo 

oo. FIRST •• YES • 
• oo OPERAND •••••••••• X 

•• BLANK •• .. .. .. .o. 
o NO 

SEND 
ERROR 

MESSAGE 

.... 
• 0 0 

•• X: 1 : 

•• ... .. CHANGE XXXX • 
•• SIGN •• YES • HEXADECIMAL • 

*. EQUALS A •••••••••• X.. NUMBER SIGN • 
•• MINUS •• • TO A MINUS • .... . . ... .. . ............... . 

• NO 

:X .......................... : 
.i. 

GI .oo ERRllE ······G2··········· X 
: •••• G3 .......... : .. .. 

•• COMMA •• NO • 
•• FOLLOWS FIRST ........... X .oo OPERAND •• .. . . .. .. 

• YES 

.x. 
HI·. 

•• ··ORIGIN •••• YES 
•• FIELD IS •••••• 

-.ABSOLUTE •• .. .. .... 
• NO 

X ·····JI·········· • PERFORM • 
• TABLE LOOKUP • 
• FOR CORRECT • 
:BRANCH ADDRESS: ................. 

X .••. KI········· • BRANCH TO • 
• ADDRESS 
• SPECIFIED • ............... 

x .... 
o 0 

: 2 : 

SEND 
ERROR 

MESSAGE 

ic .... 
o 0 
• 1 0 
o 

• GET BRANCH • 
• ADDRESS VIA. 
: T ABLE LOOKUP : . ............... . 

X 
····H3········· 

• BRANCH TO • 
ADDRESS • 

• ••• ~~~S!~!~2 •••• 

DEPENDING ON DELIMITER 
GO TO PHSFIN CHART LC 

NDAUTO CHART L B 
IlLPHS CHART LB 
QALCHK CHART LB 
ABSCHK CHART LA 

Chart LA. PHASE (Part 1 of 5) 

x 
• ..... 05 .......... . 

GETCD 
CHART JC . .............. . 
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•••• A1 ••••••••• · . : QALCHK : ................ 

x 
: •••• B1 ••••••••• : 

• GET THE • 
• NEXT • 
: OPERAND : ................. 

. x. 
C1 •• .. .. 

•• RIGHT •• NO 
•• PARENTHESIS •••••••••••••••••••• .. .. .. .. .. .. 

• YES 

x 
: •••• 01 ••••••••• : 

• HOVE FIELD • 
• INTO A • 
: WORK AREA : ................... 

.x. 
El .oo .. .. ERR12E X ······E2··········· 

•• FIELD •• NO • SEND 
ERROR 

MESSAGE 
•• LENGTH IS •••••••••• X •• 0 ._ .. .. .. .. 

• YES 

X .·.··Fl···· .. ···· • PERFORM .. 
• TABLE LOOKUP • 
• FOR BRANCH • 
• ADDRESS · ................. 

X ····G1········· • BRANCH TO • 
ADDRESS • 

• SPECIFIED • ............... 

X ····F2··· .. ·.·. · . • GETeD 
• CHART JC ................ 

PHSF I N CHART LC 
NOAUTO CHART L8 
I LLPHS CHART LB 

Chart LB. PHASE (Part 2 of 5) 

• •••• A3 •••••••••• 

NOAUTO 

x 
: •••• 83 ••••••••• : 

• GET THE • 
• NEXT • 
: OPERAND : . ............... . 

.x. ERR14E 
•• C3 •••• : •••• C4 •••••••• 

.o. •. NO • SEND • 
•• AUTOL INK •••••••••• x. ERROR • 

•• •• • MESSAGE • .... . .. .. . ............ . 
• YES 

x 
: •••• 03 ••••••••• : 

• TURN ON • 
• NOAUlO 

FLAG · ................. 

x 
• •••• E3 •••••••••• 

PHSPRO 
• CHART LC • . ............. . 

X 
•••• 04 •••• ••• •• 

• GElCD • 
: CHART JC ............... 
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• •••• AS •••••••••• 

: ILLPHS • . ............. . 

ERROSE X ······85··········· 
SEND 
ERROR 

MESSAGE 

X ..···cs.···· ... · 
GETCD 

• CHART JC .. ................ 

( 



· .. ·Al········· • PHSPRO .---------------. 
PH SF IN ............... 

. x. 
81 •• • •••• 82 •••••••••• ..... . . 

•• •• yes • SET SWITCH 
$ TYPE ............. x. FOR PASS 2 ... .. . 

'. ·oo .• . •••••..••.••.••• 
• NO 

: x .......... oo. oo .......... oo .... oo .... oooo: 
• xoo ERR21 

Cl •• • ••••• C2 ••••••••••• .. .. 
•• COMP ARE .oo LOW 

•• NAME WITH ••••• oo ... oo. X 
.oo$$ A TYPE •• .. .. .. .. 

• HIGH 
.OR EQUAL 

• X .. 
01 •• .. .. 

... FIRST •• NO 

'. '. 
PHASE ..... .. 

. ' .. .. 
• YES 

. x. 

. ' .... · . 
• 1 • · . 

SEND 
ERROR 

MESSAGE 

X ····02·.··.··.· GETCD 
CHART JC 

El •• • •••• E2 •••••••••• 
•••• .MOVE HEX Dl TO • 

•• ROOT •• YES .. ROOT NO. ZERO. 
•• PHASE .......... oo X.C/D NUMBER. SET. 

•• •• .. ORIG IN TO END. 
•••• • OF SUPERVISOR. ... .. . ............... . 

• NO 

x .... · . 
• 2 • · . 
.... · . 

• 1 • 

NOT 1ST X 
·····CI·········· 

: TEST CONTROL : 
.DICTIONARY FOR. 
• DUPLICATE • 

: ..... ~!:~; ..... : 

.x. 
HI·. .. .. 

•• .oo NO 
•• DUPLI CATE 

... FDUND •• 
•••• •••• x 

• YES •••• · . 
• 2 • · . 

x . .... 
·LO • 
• F3· . . 
ISROOT 

. i. ERR20 
Jl •• .. · ... J2····.······ •• IS •• 

•• DUPLICATE •• YES 
•• A PHASE ••• oooo.oooo •• x SEND 

ERROR 
MESSAGE •• ENTRY.· 

.oo •• · 
x .... · . 

• 1 • · . 

Chart Le. 

X ·.··K2········· GETCD 
CHART JC . ............... 

PHASE (Part 3 of 5) 

. ... · . 
• 2 • · . 

NT ROOT .x . 
83 ... 

oo.·· SYMBOL·· YES 
• oo IS A •••••• 

•• BLANK •• 
*. •• 

•• oo. 
• NO 

X 
••• •• C3 •• ••• ••• •• · . • ASSUME END • 
• OF SUPERV tSOR • 
• START ADDRESS. . ................. 

• x • 
03 •• .. .. 

x ..... 
·LO • 
• B3· .. . 
ISDISP 

•• SYMBOL YES 
... IS AN ....... . 

... -5-.. .. . .. ... 
• NO 

X ·····E3·········· 
: ASSUME END 
• OF PREY IOUS 
• PHASE FOR 
• ST ART ADDRESS .................. 

.. x. 
F3 •• 

NO •••• SY~BOL •••• 
IS AN ... 

*.ASTERISK •• 
*. .* •• oo· 

• YES 

:x ......... oo ... : 

.. x .. 
G3 •• ... .. 

• :. QUALIFIER •• NO 
•• PRESENT •• 

*. ... 
•• oo. 

• YES 

: .... oo .... oo .. oox: 

SCSYMI .ioo 
H3 •• 

*. 

x ..... 
·LO • 
• B3 • . . . 
ISOISP 

• * • 4 • · . 

... •• YES .. 
... FIRST ......................... x. 

· 
•• PHASE •• .. . . ... .. 

* NO 

• 5 ...... 

X 
• •••• J3 •• •••• •• • • · . .S EARCH CONTROL • 
• DICT IONARY • 

FOR LABEL 

.i" 
K3 •• 

'. 
•• LABEL YES 

." FOUND ...... . ... .. . 
• ........ oo. x 

• NO •••• 

...... · . • 4 • · . 
· . 
• 3 • · . 

X ..... ·J4····· .. · ... 
SEND 
FRROR 

MESSAGE 

X 
• ••• K4·· •• • •••• 

GETCD 
CHAR T JC 

· 

· 
..... 
·U) • 
• 02. . . 

• 3 •• X. 
* • 

. x. 
85 •• 

YES oo."· TYPE ..... 
....... IS ER oo • 

x .... • * ..... 
• NO 

• 5 · 
.. x .. 

C5 ... 

YES". TYPE 
oo.oo.oo IS CM ... .. . . ... 

• NO · 
'. .. 

• 5 · .... 
.i . 

05 
.if ... 

YES... TYPE IS 
..... oo UNASSIGNED •• .. .. . 

• * .... 
• NO · . 

• 5 • * • 

YES 

X ·.··.E5.···.····· * SAVE POSITION. 
* IN CONTROL • 
--OICTIONARY AND. 
• ASSEMRLEO • 

ORIGIN . ............... . 
.x . 

F5 .oo 
*. .... .. PHASE •• 

x . .... 
• LD • 
• 81* . 

ENTRY •• 

• * .oo •• 

CHQUAL 
it ·····G5·········· * • 

• GEl • 
• RELOCATION 

FACTOR 

X 
• •• ·.H5 •• •• •• • •• • · . .ADD RELOCATION. 
• FACTOR TO 

ASSEMBLED 

• •••• ~~~~~~ •• * •• : 

. .... 
·LO • 
• Bl. . . · CHQUAL 

Charts 229 



.. · 
·LC-F5,H5 

.... · . 
• 1 · 

.... . . 
:o.o. .................... o. ......... o.o.X: 

•• LC-B3,G3 

CHQUAL .X. ISOISP X 
Bl *. •• *. 

•• QUALIFIER •• NO 
*. PRESENT ........ . .. 

.o. ..... o.. X · • YES •••• • 2 · • 1 · 
o.x. SCAGAN X 

(1 *. • •••• (2 •••••••••• 

•• ·QUALIFIER· •• YES : SCAN FOR : 
•• DUPLICATE •••••••••• X. LD/LR .. .. .. .. ... 

• NO 

X ·····01·········· • GET PHASE • 

. . . ............... . 
.. X. 

02 •• .. 
• NUMBER CONTROL. 
• DICTIONARY • 
• ENTRY BELONGS. 
• TO • •••••••••••• * •••• 

LD/LR 
FOUND 

•• YES .. .. ... 
• NC 

o. ••••• 

.' 
x ..... 

• LC • 
• 65· .. . 

.····B3 ••... ••·.· · . • ADD • 

.DISPLACEMENT TO. 
• THE BASE • · .................. 

3 .. 
C3 .o. 

• * •• MINUS ." ... YES 

ERR24 
•••••• (4 ••••••••••• 

... SUM ........... x 
SEND 
ERROR 

ME SSAGE '. •• o.. 
•• o.. 

• NO 

it ·····03······· ... • PUT PHASE • 
• ORIGIN ON 
• OOUBLEWORO 

BOUNDARY · . . ............... . 
X ····04 ....•.... . 

GETCO 
• CHART JC • . ............. . 

• x .. ERR22 X 
NODUPl&4 

. .... 
·tC .. 
• E2· 

El •• .. .. 
o.. QUALIFIER •• NO 

.o. MATCH ••••• o. 
•• PHASE •• 

••• o. •• o.. X 
• YES •••• 

x .... · . 
• 1 • · .... 

· : 2 

······E2··.···*··.· 

SEND 
ERROR 

MESSAGE 

X ····FZ·· .. ···•·· . 
GETeD • 

CHART JC ........ * ••••••• 

.. 
:Xo. ...... o.o. ... o..o.. : 

ISROOT X .····F3··· .. ····· • BU ILO CONTROL • 
.. DieT IONARY 
• IMAGE IN 
• LOCAT ION 

SYMBOL . ............... . 
WRTHDR .X .. 

G3 .o. 
.• *. 

•• FIRST *. YES 
PHASE 

.o. CARD •• 

..... * 
• NO 

X .. ··H3········· • TRFRAD • 
• CHART lG • 

X ..... 
• L E • 
• B 2 • . . 
NEwPHS 

Chart LD. PHASE (Part 4 of 5) 
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Chart LE. 

... 
.. .. -lD-G3 

lG-J5 

NEWPHS X ·····S2·········· .. GET NEW .. 
.. PHASE ORIGIN .. 
.. AND SET .. 
.. AU TOll NK FLAG .. · . ................. 

X 
••• ··C2 ••••••••• -
_UPDATE CONTROL 
• DIeTl DNARV 

NUMBER 
AND ADDRESS 

X ·····02·········· .. GET CONTRCl ... 
.. Ole TI CNARY ... 
.. NUMBER OF NEw .. 
.. PHASE AND NEW .. 
.. PHASE NA~E .. ................. 

X ·····E2·········· .. INCREASE .. 
.. PHASE COUNT .. 
.. SET UP PHASE 

HEADER · ................. 
X ·.····F2··········· svc 0 

WRITE 
PHASE 

HEADER 

X ·····Gz·········· · . RESET 
FLAGS 

· ................. 

X ····HZ········· · . .. GEreO 
.. CHART JC .. ............... 

PHASE (Part 5 of 5) 
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····Al··.······ o 
TRFRAO 

. x. ERRS1 
Bl •• . ... ·.82··········· .. TRANSFER 

•• ADDRESS 
.oo ACCEP TED 

o. 
o. 

.oo .• 
.. YES 

X 

*. NO oo*oooo.oooooooooo X 
.0 

*····C1·········· o 0 

• SET HIGH CORE. 
• FROM PSEUDO • 
• PHASE ORIGIN • 
o 0 ••••••••••••••• *. 

X ·····01·········· • STORE END OF • 
• PHASE ADDRESS. 
.IN CONTROL DIC-. 
• TIDNARY AS HIGH. 
• CORE ADDRESS • ................. 

SEND 
ERROR 

MESSAGE 

X .···C2*········ o 
GETCO 

• CHART JC • ............... 

. x. 
El •• ER26DO E2. * ••• 

• 0 •••• • •• ·t.3 •••••• ••• 
TEXT •• NO oo. ENTRY •• NO .. 

PROCE SSEO oo* ........ oo X.. CARD •••••••••• X. GEreD 

•••• •••• ··e~OCESS~2oo· •••• S~~~~.;~ •••• • ..... 
• YES 

3. 
f1 ... .. .. 

•• TRANSFER •• NO 
•• SWITCH ...... .. 

•• ON oo. .. .. .... 
• YES 

X 
•• .. ·.Gl· ••••••••• 
.. RESET SWITCH 

SETUP ESID 
TO CHECK 

CONTROL 

: ... 2!;!!~~~~! ••• : 

. i .. 
HI·. .. .. 

o 0 
o 3 0 

•• X17 •• YES 
•• BLANK •••••• 

o. 
o. .. .. 

o NO .... 
o o. 
• 2 *. X. o 0 

X 

• 0 

····.Jl .. ·····*·· • SCAN CON TROL • 

.... 
o 
o 3 

•• oo· 
• YES 

x 
• •••• F2 •••••••••• 

ABORT 

.• DICTIONARY • 
• FOR TRANSFeR • 
• LABEL • 

x .... 
o 0 

: l 

Chart LG. Determine Transfer Address 
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o l 0 

.x . ERR60 
B4 •• 

o • 
· •... S5.···.·· ... 

o • 0 
.0 

o. 
LABEL 
FOUND 

-. NO • SET 
ERROR 

SWI TCH 
•• oo ....... oox. 

.0 0 

·oo •• 
- ... * 

• yES 

.. x. 
C4 .oo 

.- TYPE YES *. ER oo •.... 
.oo oo. 

... oo. -... 
o NO · , 

.x. 
04 ... .. 

x .... 
o 0 
o 2 0 
o .... 

TYPE ... YES 
... CM 

o. 
oo* ... oo .. 

.0 
o. . .. - x 

o NO .... 
o 0 
o 2 . .... 

• x • 
E4 1-. 

•• * • 
.:·UNASSIGNEO oo.:~:. 

*oo lD/LR .* 
o. 

·oo ... x 
o NO .... 

o 0 

o 2 
o 0 

••• * 
.x. 

F4 ... 
.0 

oo. YES 
... PHASE ...... .. .. .. .. .. .... 

o NO 
x .... 

o 0 
o 2 0 

X ·····C5··*·····.· · . • RESET PHASE • 
• ADDRESS AND • 
.CLEAR TRANSFER. 
.. ADDRESS * * ................. . 

. ... 
o 0 
o 3 
o 

o 
o , 

x PHXADO X 
: •••• G4 ••••••••• : 

• MOVE • 
• ASSEMBLED • 
• ORtGIN INTO • 
• X6 -...................... 

.x . 

.· ..... G5.····· ••• * 
.PUT CIO NUMBER • 
... IN XL5. BUILD. 
• HEADER AND 

RECORD 

X 
H4 ... .· .... H5··········· .* •• 

•• SO OR YI::;S 
• ~ PC •••••• 

o. . ..... 
o NO 

X 
••••• J4 •••••••••• 
o 0 

.SEf UP CONTROL. 

WRI TE 
RECORD 

• xoo 
J5 .oo 

•• ENTRY· • 
• DICTIONARY • ••••• STATEMENT •• 
• NUMBER 

:.................. • x ....... 
• .·LH • 
• )C •••••••••••• B2. 
X 0 0 .... . 

... COLCHN 
o 3 0 
o 0 

o. 
.0 .... 

_ .... 
·lE -
• H2· 

o • 
o 

NEWPHS 

( 

,/ 

\, 



........ At· .... • .. • ...... · . .. ENTRTN · ..... 
·LG • 
•• J~. 

· 
.x. COLCMN X 

Bt ... .. . .. 
•• ENTRV ... yes 

•• WITHIN •••••• 
•• MODULE •• 

..... ..... x 
• NO •••• · . 

• 10 • · . 

• ..... 82 .......... . 
• LOAD REGS WITH • 
• BOS AND • 
• CONTROL 
• DICTIONARY 
: •• !~~~~~~!~~~ ••• 

· '. : 2 :ooX. 
X SCNCMN·· • i. ·····Cl········ .. · • POSR TN JJ. .-.-.-.-.-.-.-.. -. 

• GET OPERAND • · . · . .................. 
C2 •• .. .. 

•• END *oo YES 
•• OF CONTROL ••• oo.oo 

·oICTloNARY • 
* ••• oo.oo. x 

.... · . 
• 5 • · . 

CTDSCN .x. CroOVR 
B3 •• • •••• 84 •••••••••• 

oo..oo • SET DVER- ... 
•• END .oo YES • RIDING 

•• OF CONTROL oo •• oo ..... oo. X. TRANSFER • 
.DICTIONARY • .ADDRESS TO ZERO • 
.oo.. • • .... 

• NO · '. • 4 .ooXoo · . •••• X 

·····C3·········· • UPDATE • 
• CONTROL • 
• DICTIONARY 
• A.ODRESS TO 
: •• ~~~~.~~!~~ •••• 

· • 1 · 
.x. STRXFR X 

C4 ... • •••• C5 •••••••••• 
..... • SET UP • 

•• BLANK .oo yes • TRANSfER .. 
•• OPERAND oo.oo ....... oox. ADDRESS WITH • •• oo" • VALUE OR • 

.oo.* .. ZEROS • 
·oo oo. • •••••••••••••••• 

• NO •••• • NO 

.x. 
Dt .oo .. .. 

YES oo. •. 
•• •••• OPERAND •• 

•• BLANK •• .. .. .. .. 
: NO 

.i. 
El •• 

.' •• VAL ID ... NO 
•• DEL 1M ITER. • ••••• .. .. 

•.•• ••.• x 
• 'Yes •••• 

X ·····Ft·········· · . GET LABEL 
USED AS 
OPERAND 

: ....•.•.•. x: 
ENTHVE X •.... Gl·········· • seT SW ITCH • 

• TO ALLOW • 
• RE TURN FROM • 
• PHASE PROCESS. . ................. 

X .... Hi········· • TRFRAD • 
CHAR T LG 

· . 
• 1 • · . 

X . ····02·········· • UPOATE CONTROL. 
• DICTIONARY • 
• AOORESS TO NEXT. 
• ENTRY • · . ................. 

ooxoo 
E2 .oo 

oo· .oo 

. 
: 3 

•• TYPE .oo NO 
•• IS COMMON •••• oo. 

•• oo· .. .... x 

CTOPHS .x. 
03 •• oo· •• 

oo. CONTROL .oo NO 
•• DIeT IONARY •• oooo •• 

•• IS PHASE oo. 
•••• oo.·· x 

• YES •••• 

X ·····E3 .... ·••····· .. ADO LENGTH Of • 
• COHMON TO • 
.. LOW AND HIGH • 
.CORE ADDRESSES • · . . ............... . 

. . 
: 6 : 

• YES .... . . 
X 

••••• FZ •••••••••• 
• LENGTH Of • 
• COMMON TO 
• ASSEMBLED 
• ORIGIN FIELD · ................. 

X ·····G2·········· • ADD TH. 
• OF C TO. 
• PREVI • 

ADDR S : .................. 

· : 2 

: 2 . ! .. · . • 5 • · . 
· . 
• 6 • · . 

CTDeST .xoo 
G3 .oo 

oo· .oo 
oo. TYPE *. YES *. IS SO/PC ••• oooooo 
• oo •• 

··.oo oo.·· x 
• NO •••• 

CTPHST X ..•.. H3·········· • ADO LENGTH • 
• OF COMMON TO • 
• RElOCAT ION • 
• FACTOR · .................. 

x .... 

. . 
: 5 : .... 

. ... 
.' . • x •• 9 .. 
.' . 
X 

.... 
•• ... ··04 •••••••••• 
• S[;II.RCH ... 
• CONTROL • 
.OICTIONARY FOR • 

HATCHING 
• LABEL • . ............... . 

.x. 
E4 .oo ... .. 

oo. LABEL .oo NO 
•• FOUND •• oooooo • 

·oo .• 
• oo.oo •••• x . . ... · . 

• 8 • · . 
oox. 

F4 .oo 
.' '. •• VALID •• NO 

.oo LABEL •• oooo •• .. .. 
*oo •• 

.... ·YES 

X ·····G4 ••••••••.• 
.GET RELOCATION. 
• FAC TOR 
• AND AOD TO 
• ASSEJilBlEO 
• ORIGIN • .................. 

x . ... · . 
• 1 • · . 
.... · . 

• 1 • · . 

x .... · . 
• 9 • · . 

X ····.05·········· · . POSITION 
• FILES 
• FOR PASS 2 · . ............... . 

X 
····E5.·····.·· 

• FETCH • 
PASS 2 • 

• ••• ;~~~!.~~ ••••• 

. ... · · " · 
X .···.G5 •.••••.••• 

• SET W TU • · . .TRA ABEL. 
• l~ R- • 

:~;~!~:.!=:~~~~~: 

x . ... · • 1 · 
· . 
: 10 : 

· . 
• 5 • · . ERR 15t: X ERRB2 X 

Chart LH. ENTRY 

· • 3 · 
CDfo'NVR X 

••••• K2 •••••••••• 
UPDATE EOS • 
ANU II NKAGE 

.. Eel TOR • 
·COMHUNICATIONS • 

: •••• ~~~l2~ ..... : 

x .... · • 4 · . .... 

• ...... J4 ••••••••••• 

SEND 
ERROR 

ME SSAGE 

X ····K4····· ••.. • GETCO • 
CHAR r JC 

······J5··········· 
SEND 
ERROR 

MESSAGE 

x 
• •••• K5 .......... . 

• ABORT 
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..... 

.MF • 
• K4· . . 

•••• A2·· ••• •••• 
• SLNKEDTF • 
: PASS 2 ENTRY : ............... 

STARTl .X. 
82 •• .. .. 

•• ANY •• NO 
•• ENTRI ES •••••• 

•• IN CIO •• .. . . 
• •• * 

• yes 

• X. 
C2 •• 

•• IS *. 

X .... · . 
• 1 · 

•• MAP •• YES 
*. REQUESTED •••••• 

*. .tI: .. .. .. .. 
• NO 

..~ ... 
·ME • 
• AI· : •••••••••••••••••••••••• X: .. . 

.X. DEtSON 
PRTMAP 

02 •• ... .. 
... HAVE •• NO 

... ANY ERRORS •••••• .... · . 
• 1 • · . 

•• OCCURRED ... .. . . .... 
• YES 

ERROS5 • X. 
E2 •• 

• YES • a·· ERROR •••• 
• •••••••• ••• ......... ON A •• 

a.55 PHASE ... .. . . .. .. 
• NO 

x . ... · . 
• 3 • · . .... 

· . 
• 4 • · . 

tMPDtT X 
••••• A 4 ........... NNNNNNN NNNNNNNNNNNNNNNNNNN 
.. SeT CIO • FI~ST CIO 
• POINTER TO • ENTRY IS 
• ADDRESS OF. • HIGHEST IN 
• FIRST ENTRV • • CORE · . .... · ' . .. 5 •• X. · . .... . 

tMPDlP X ·····04 ..•......• 
.. IF Clo SPECI- • 
.FIES SUPERVISOR. 
• SAVE ADDRESS • 
• OF END OF .. 

: •• ~~~;~~!~~~ ••• : 

X ·.···C4······ ..... • IF CIO SPECI- • 
• FIES STORAGE • 
• PROTECT SAVE 
• ADDRESS OF • 
.. PROBLEM PROGRAM. . ............... . 

x 
: •••• 04 ••••••••• : 

CONDENSl: 
c/o ENTRY 

TO 8 BYTES 

.ie. 
E4 •• .. .. 

•• END •• NO 
•• OF ..................... . 

•• c/o •• .. .. . ... 
• YES 

ABORT X EXEL WR X ·····.FZ·· ........ . tMPDVR X 
~NNNNNNNNNNNNNNN~NNNNNNNNN: •••• F4 ••••••••• : ····Fl········· .. SVC 1 • 

.FETCH SLNKEDTL • 
• PASS 4 • ............... 

PRINT 
ERROR 

MESSAGE 
ON 

••• ~~~~2~ ..... 

. x. 
G2 •• .. .. 

•• IS •• NO 
•• SVSLOG •••••• 

•• A •• 
*.1052 •• .... 

• VES 

ic 
•••• ··H2· •••••••••• 

• GET OPERATORS .. 
RESPONSE 

TO 
ERROR ............. 

J2. x.o 

x .... · . 
• Z • · . 

• LAST C/O. • SA.VE NEW • 
• ENTRY IS. • ADDRESS OF 
• LOWEST IN. .. LA ST c/o 
: ••••• ~2~5 •••••• : : ••••• ~~!~: ..... . 

.x . 
G4 •• .. .. 

VES.. STORAGE *. 
.... ••• PROTEC T •• 

. ·.SPECIFIED.· .. .. . ... 
• NO 

.x. 
H4 ... .. .. 

•• WAS •• NO 

· . 
• Z • · . 

... SUPERVI SOR ...... . 
·.SPECIFIED .. • .. .. .... 

• YES 

: .......... x: 
TISTPT .x. 

..~.­

.M8 • . .A~. . 
START 

DECREMENT 
tID 

POINTERS . . ................. 
x .... · • 5 · 

J't NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

CANCEL •• ·RESPONSE·· •• BYPASS • 
•• IS •• ./1 OPTION CATAl_ 

•• BIT 3 OF •• NO ... CARD HAS BEEN -
• • .o.o ......... .o ...... *. IS ..................... . • ••• J8CSWl ON........ :D~§~~lc~~~~~G51: 

X ····Kl········· • SVC 6 • 
... CANe El 

-. .. .. .. 
* .... 

·IGNORE · .. 
• 3- •• X. · . 

· • 4 · 

X 
• ••• K3 ••••••••• 

SVC 14 
EOJ 

• .. *. ••.• X: ••••••••••••••• : 
• YES ••••• 

X 

HilS· 
• A2. . . . 
START 

••••• K4··········NNNNNNNNNNNNNNNNNNNNNNNNNN 
• SVC 5.. • 
• MODIFY CO~REG • • 01 SPLACEMENT 
• END OF SUPER- • • A AND 10 
.VI SOR AND PROS. IN COMRE-G 
.PROG AODRESSES • ................. 

: START 
X ..... 

·f.'IB • 
• A2. .. · 

Chart MA. Condense Control Dictionary 

234 IBM S/360 BOS System Control (16K Tape) 

( 



.... · . 
• 2 • . . . . 

..... 
• MC • 
• CS· .. 

· • • MA-H4,J4,K4 

START X ..... ·A2··.· .. •·••· INITIALIZE • 
cew WITH 
LENGTH OF 

CORE I MAGE 

••••• ~iS~~2 ••••• : 

X •••• ··B2··········· USING ReI, 
POSITION 

5 YS001 
• AFTER FIRST • 

...... l~ ...... . . ... 
o 0 
o 1 • 
o 0 

: ••....••.•....•......•.. x: 

Chart ME. 

Ai X ·····C2·.··.· .. ··· • USING RTZERO, • 
CLEAR 

OUTPUT 
AREA · .................. 

• 0 • • Me •• x. .. 
• F4. .. x .................................. .. 

GET···.. .x. 
02 ... .. 

... END •• NO 
... OF TXT ....... .o ................. . 

•• BLOCK ... .. ... 
•• • * 

• YES 

• ······EZ······ .... · .. · US.JNG RTXT, 
• READ A TXT 

BLOCK FROM 
SY5001 

. x. 
FZ .... ... .. 

.* ... YES *. TM ...... .. 
... .o" 

.. oo .o" ... ... 
o NO ..... 

• MD • 
• B4· 
* * * 

TXTi i ..• ··E3·········· • POINT TO • 
• NEXT lOGICAL 
• RECORD IN 

TXT BLOCK 

X ENOPH2 

...... G2 •••••• • ••• 
• POINT TO • 
• FIRST LOGICAL. 
• RECORD IN • 

TXT BLOCK 
o • ................... 

: X ............................... : 

TXT x ·····H2········ .... 
: t~~G~~UR~~O : 
• DESTINATION • 

OF TXT 

.ox. 
J2 •• 

.• *. 
•• TRANSFER .. ',. YES 

•• CARD ....... .. .. .. .... 
• NO 

• X. 
K2 •• 

• 0 

.* 
x ..... 

• MD • • B2" .. . 
XFR 

•• ZERO •• YES 
•• LENGTH TXT ....... . 

•• CARO •• 
•• '* ••• oo. x 

• NO •••• · .! .• • 1 · . 
: 2 ..... 

Read TXT Records 

X · •••• AIt····.· .. ••• · .. GET 
ESIO 
COUNT 

X 
• •••• B4 •••••••••• 
.. COMPUTE • 
• ESO ENTRY 

AODRESS 
o ................. 

.i. 
C4 •• 

.* •• FIRST ..... NO 
• .o TIME ...... . 

•• THROUGH .* 
*. •• .... 

• YES 

X • •••• 04···· •• •••• • GET PHASE -
.NUMBER, HIGHEST. 
-ADDRESS, AVAIL-. 
.ABLE. AND PHASE. 
• ORIGIN • . ............... . 

• : •••• E4 ••••••••• : 

• USING RTADD • 
• GET NUMBER OF • 
: OUTPUT BLOCKS : .................. 

X 
·····F4 .... • •••••• · COMPUTE 
• BYTES IN 
: LAST BLOCK .................. 
· . . .Me •• x. .. 
.. G4. • X ........... . 

A3 •••• X 
...... G4· .. •• •••• • • 

:Ag~I~~L~~~~I(JN : 
• FACTOR TO • 
.. DESTINATION 
• OF TXT • . ................ . 

.x. 
H4 .. ,. 

..IS THIS •• 
•• ADDRESS •• YES 

•• OUTSIDE ••••••••••• ,o ......... . 

•• lIMITS •• .. . . ... ' .. 
• NO 

X 
• •• ··J4· .. •••••••• • USING RTAOO • 
• GET • 
• BLOCK NUpoIBER .. 
• FOR THI S 
: •• !!!.~~;~~2 ••• : 

. ..... 

.Me • 
• A2· o • · A4 

ERAO X · .. ···J5·········· o • 
• ADD l TO 
• TXT RECORD 

COUNT 

. ... 
o 
o 1 
o • .... 
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.... 
..... · . · .. 

• 2 •• X. fJE!-J4 
• •• ~C-G? 

Ale • X. • •• 
r.\lNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN •• A3 •• 
• COMPARE BLUCK • •• • • 

:T~~~ ~~~O~~I~O : .:. BA~~=lRO •• ~; •••••• X_.· F~A~~kD •• :.~~ ................ . 
.. BLK BEING AS- _ •• ORIGIN oo- •• ORIGIN •• 
• SE~8LED IN CORe. •••• •••• ................. .. .... -... 

.. YES • YES 

Bl X ..... 82······· • TURN ON • 
BACKWARD 

ORIGIN 
SW5 

B2 X ·····83······· • TURN OFF • 
BACKWARD • 

ORIGIN 
SW5 · . .............. 

: x •••••••••••••••••••••••• : 
B3 x ······C2··········· ~m~ mlK . 

ON CURRENT 
OUTPUT 

•••• !~~~ ••••• 

X 
• •• ·.02 •••••••••• 
• INCREASE • 
• CURRENT • 
• OUTPUT BLOCK • 
• COUNT BY 1 • · . ................. 

sws • x. 
E2 •• 

oo' 'oo 
.. ' BACKkARD •• OFF 

•• ORIGIN ..... .. 
•• SWS •• .. .. .. . -• ON 

loX. 
F2 •• 

•• DOES -. 
VE S •• tURR TAPE •• 

..................... HAVE MORE BlKS • 
•• THAN AlT •• 

Bit K · .. ···Gl·········. • FIND MINIf!IIUM • 
• NU~BER OF VALID. 
• ALOCKS ON • 
• EITHER • 
: •• ~~!:~! .!::; •. : 

B44 X ·····.Hl··········· BACKSPACE 
• ALT OUTPUT 

TAPE TO 
• MIN~L~~kID • ............. 

ENDBW 1 j( ······Jl··· .. ······· BACKSPACE 
• CURR O~TPUT • 

TAPE TO 
.. MIN~l~~~IO • ............. 

ENDBW2 j( ·····Kl·········· • SWITCH OUTPUT. 
• TAPES AND • 
• INCREASE NUflBER. 
• OF BLOCK • 
.. IN COR E BY 1 • ................. 

· . 
• I · 

•• TAPE •• .. .. ' 
• NO 

.. x. 
G2 •• 

•• IS .oo 
oo' THIS BLK •• NO •. ~~~~Ag~ ~~JT; .•....•......... oo ••• 

•• TAPE .. ' .... 
.. YES .... · '. 

:.~ •• :.x: 
86 x ······H2··········· USING RCI, 

• READ BLOCK 
FROM Al T 

TAPE 

B5 X ·····H3·······.·· • US ING RTZERO •• 
.. CLEAR 

OUTPUT 
AREA 

:X •••••••••••••••••••••••• : 
B7 x ·····J2·········· · . • INCREASE • 

• NU~AER CF • 
.BLOCK IN CORE. 
• BY 1 • . ............... . 

· • 2 · 
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.x. 
B4 •• 

•• HAS •• 
•• PHASE END •• YES 

•• CARD BEEN •••••••••••••••••••• 
•• READ •• .. .' ·e .• 

• NO 

.x. 
C4 •• 

•• WILL •• 
•• CO~PLETE •• YES 

•• TXT Fir IN •••••• 
•• BLOCK •• .. . . .. .. 

• NO 

SPL IT X ····.04 ......... . · . • GET BYTe • 
• COUNT TO FILL. 
• OUTPUT BLOCK • · . ................. 

:x ........•. : 
MOVE x ·····E4 •......... · . MOVE TX r 

TO OUTPUT 
BLOCK · . ................. 
. x. 

Fit •• 
•• WAS •• 

•• COMPLETE •• YES 
•• TXT •••••• 

•• MOVED .. .. .... 
• NO 

X 
• •••• c;'t •••••••••• · . POINT TO 

REflAINDER 
OF TXT 

..: ... 

.MB • 
• G4· .. · A3 

..~ .. 

.MB • 
• • D~" . 

GET 

All X ·····cs·········· • UPDATE TOTAL • 
.. CURRENT 
.. OUTPUT 
: BLOCK COUNT . ............... . 

i ..... 
·M8 • 
• C2· . . . 

Al 

( 



..... 
• MB • 
• J2· . . · 

XFR X 
: •••• B2 ••••••••• : 

• GET TRANSFER • 
• ADDRESS FROM • 
• RECORD • · . ................. 

. x. 
C2 •• 

•• IS •• 
• _ TRANSfER •• YES 

•• ADDRESS IN ..... .. 
•• XFR •• 

•• REC •• .... 
• NO 

X ·····02·········· • GET TRANSFER • 
• ADDRESS FROM • _ PHASE CID • 
: ENTRY ................. 

:X •••••••••• : 
X .•..• E2·········· 

:A~~I~~L~Ei~I6N : 
• FACTOR .. 
• TO ADDRESS : ................. 

MVXFR X 
••••• F2 .. ••••••••• • MOVE_ TRANSFER • 
• ADDRESS TO • 
• PHASE • 
: CIO ENTRY ................. 

X 
NNNNNNI'lINN NNNNNNNNNNN ...... G2 •••••••••• 
• TO IN .. • MOVE MAXIJI!UM • 
.COPYING • • BLOCKS AVAll- • 
.. REMA! • • ABLE PLUS 1 -
.. ON ALI • • TO BLOCK IN • . .. ~~~~ . ................. . ............... . 

Chart MD. 

.. ~ .. 
• Me • 
* A2· . . · ." 

Get Transfer Address 

..... 

.MB • 
• F2· .. . 

ENOPH2 X 
••••• 8 4 •••••••••• NNNNNNNNNNNNNNNNNNNNNNNNNN 
.GET OVERRIDING. .. speCIFIED .. 
• TRANSFER" .. BY ENTRY • 
• ADDRESS fROM • .LNKEDT CONTROL. 
.. LNKEDT COMM • • CARD • 
• REGION·· • ................. . ............... . 

.x • 
C4 *. 

•• WAS •• 
... ADORe S5 •• NO 

_. SPECIFIED .w •••• .. . . .. .. 
- •• * • YES 

X 
••••• 04··· •••••• • 
• GET ADDRESS 

OF FIRST 
• C/O ENTRY • 
• FROM lNKEO T .. 
• COMM REGION • ................. 

X ·····E4 •. • ..••••• .. MOVE • 
• OVERRIDING • 
• XFR ADDRESS TO • 
• FIRST PHASE • 
• CIO ENTRY • .................. 

:x ............ : 
CLOSE X 

•••••• FIt ... " •••••••• 
WTH AND BKSP 

I TH ON 
CURRENT 
OUTPUT .... !e~~ ..•.. 

X • •• ··.G4· .. • •• •••••• REWIND 
5VS002 

AND 
SVSOOL 

X 
•••••• H4*.· •••••••• 

BACKSPACE 
1 TM 

ON 
SV5000 

X 
••••• J4··· •• ••••• 
• STORE UNI T • 
• CONTAINING • 
• TXT OUTPUT • 
: FOR PASS 3 • .....•........... 

X ..•. K4········· • SVC 1 .. 
• FETCH SLNKE01H • 
• PASS 3 • ............... 
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..... 
• MA • · .C~. 

PRTMAP X 
••••• Al •••••••••• 
.. SE T UP • * LINES/PAGE • 
• AND GET • 
• DATE FROM 
: •• ~2:~.~~:!~~ •• : .... . . 

: 1 : .... 

..... 

.MF • 
• .C!. . 

. . 
: 2 : 

HAPCST X 
••••• A4 •••••••••• · . SCAN C/O • 

FOR SO/PC 
ENTRIES • . ................. 

.... · . 
: 3 :. .... 

: •••••••••••••••••••••••• X:X •••••••••••••••••••••••• : 

X ·····6l·········· *OVFLOW MG. .-.-.-.-.-.-.-.-. 
• PRINT FIRST • 
• HEADING AND • 
• DOUBLE SPACE • ................. 

: X •••••••••••••••••••••••• : 

SCNCMN .x. 
Cl •• .. .. 

•• END •• yes 
•• OF t/o •••••••••••••••••••• .. .. .. .. .... 

• NO 

COMCHK i ·····01·········. · . • LOOK AT • 
NEXT C/O 

ENTRV . ................. 
X 

••••• 02 •••••••••• · . LOOK AT 
FI RST C/O 

ENTRY · . . ............... . 

. ... · . 
• 5 • · . .... 

:x ......•.•..••.•.••••.•.• : 
.x. 

El •• .. .. 
•• IS •• NO 

•• c/o TYPE •••••• 
•• COMMON •• .. .. .... x 

PHSTOR X 
: •••• EZ ••••••••• : 

SAVE R8 
AND R9 . . · . ................. 

• YES · ... '. 
• 1 

X ·····Fl·········· • SET UP PRINT • 
.. LINE, CONVERT. 
• LOAn ADDRESS • 
• AND LENGTH .. 
• TO HEX • ................. 

X ·····Gl·········. aPR INT MG. e_._._._._._._._ • 
.. PR INT COMMON • 
.. TYPE LINE • 

: ••• 2~.~!~~~! ••• : 

X .... · . 
• 1 • · . .... 

· 
PHAOMD • i. 

FZ •• 
•• DOES •• 

• • THI S PHAse •• NO 
•• OVERLAY ROOT •••••• 

•• PHASE ... .. .. .. .. 
• YES 

X 
••• •• GZ ••••• •• 
• SET SWI TCH • 
• TO PRINT 

ROOT .. 
OVERLAYED • · . .............. 

:X •••••••••• : 
.X. 

HZ .'O 
•• IS •• 

•• THIS PHASE •• NO 
•• A PART OF •••••• 

... ROOT •• 
•• PHASE •• .. .. 

.. YES 

x 
: •••• JZ ••••••••• : 

.. IDENTIFY • 
• AS • 
: ROOT : ................. 

:X •••••••••• : 
HAPHNM x ·····KZ······.··· • seT UP PRINT • 

: L~~~~I~O~~fiRT : 
• LAST BYTe • 
::~~~~!;.!~.~~~.: 

x .... . . 
: 2 : .... 

Chart ME. MAP (Part 1 of 2) 
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CSCAN .X. 
B4 •• .. .. 

•• END •• YES 
•• OF tID •••••••••••••••••••• .. .. .. . . . ... 

• NO 

X ·· .• ·C4·········· · . LOOK AT • 
NEXT C/O • 

: ENTRY : . ............... . 
.x. ' 

04 •• .. .. 
NO.. IS IT •• 

•• ••• A SO/PC •• 
•• ENTRY.· 

• !.. . ...• ·v;: · . 
• 3 • · . 

X ·····E4 ••••.••••• 
• USING XTPHNO, • 
• EXTRACT 
• PHASE NAME 
• FROM ENTRY · . . ............... . 

• x. 
F4 •• 

•• DOES •• 
NO •• THIS ENTRY •• 

• •••• BELONG TO .-
•• PHASE •• .. .. 

w ••• i .... • YES · . 
• 3 • · . 

i : •••• G" ••••••••• : 
• MODIFY • 
• RELOCA TI ON 
: FACTOR . ............... . 

X • •••• H" •••••••••• 
• SET UP CSECT • 
• PART OF PRINT • 
: k}~E1N~O~~~~T : 

:.2~!~!~.!~.~~~.: 

X ·····J4·········· :~~!~!.-.-.-.-~~: 
• PRINT • 
• PHASE LI NE • 
• ON SYSlST .. ................. 

..: .. 
·MF • 
• Bl· .. · LDRSCN 

HAPHAS X 
•• •• ·C5 •••• •••••• · . LOOK AT 

FIRST C/O 
ENTRY . . ............... . .... . · .. 

• 4 •• x. · ..... . 
.i. 

05 •• 'Ott _. 

YES.. END •• 
• •••• OF tID •• .. . . 

..~.. • ••••. N~· 
·MF • 
• A3. . . . 
PREXTN x ·····E5·········· · . • LOOK AT • 

: NE~LT~~D : . ............... . 
.X • 

F5 •• 
•• IS •• 

YES.. IT A •• 
••••• PHASE •• 

ic .... · . 
• 5 • · . . ... 

•• ENTRY •• .. .. .... 
• NO 

.a •• · . 
• 4 • · . 

( 

( 



. 
: 2 

..... 
·HE • · .O~. 

PREXTN X · .. · .• A3·········· · . LOOK AT • 
FIRST C/D 

ENTRY . .................. 
: •••••••• oooo •• oo ••••••••• oo .X: 

LDRSCN X 
••• .. ·Bl· ... • ... ••• ... •• · . • LOOK AT • 

FIRST C/O 
ENTRY · . ..................... 

· '. • 1 •• x. 
• •• *. - .. .. x. 

C1 • .o 

• -.... END •••• YES 
*.o OF C/o ...... . .. . ... 

• .o .o* 
• .o .... 

• NO 

LORGO X ....... 01···*······ · LOOK AT 
NEXT C/O 

ENTRY · . ......... ....... . 
.x. 

E1 •• 
•• ..o 

. 
CSCAN 

.o. IS •• NO 
.oo ENTRY A •••••• 

•• LO OR LR .-
'. .. .. 

• YES 

.x .. 
F1 •• 

... DOES·. • 
• * ENTR Y .oo NO X 

•• BELONG TO .* •• oo. 
•• THIS .o. 

·.CSECT.* 
•• .o. 

• YES 

X *··· .. G1·········· • SET UP CSECT • 
• ENTRY LINE, • 
• CONVERT • 
• ASSEMBLED ... 
• ADORESS TO HEX. 
•••••••• 4 •••••••• 

X .·.··H1·····*···· • flAG LO • 
• ENTRIES WITH • 
• .. AS BEING ... 
: UNMATCHED : ................. 

i ·· ... ··Jl··.··.···· • PRINT MG-.-.-.-.-.-.-.-.-. 
• PR INT CSeCT • 
• ENTRY LINE • 
• ON SYSLST • ............•.... 

.! .. . . 
: 1 : .... 

x _ ... · . 
• 1 • · . 
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EXTSCN 'Ox. 
03 •• .. .. oo. END •• YES 

... OF C/O •••• oo .................... . .. .. .. .-. . .o-
• NO 

EXTNLP X :* ••• C3 •• " •• " ••• : 

LOOK AT 
NEXT C/O 

ENTRY 

.xoo 
rn *. oo· •• 

•• IS ... NO 
•• ENTRY EXTRtJ •••••• .. ..-.. .. 

• •. * 
• YES 

OVRLSW .x. 
C4 •• 

•• WAS •• 
•• ROOT •• NO 

•• OVERLAYED oo •••• oo 
•• oo· 

•• .4 .oo .. 
• yES 

X ·····04· ... ·······• :~:!~! .. -.-.-.-~~: 
ROOT 

OVERLAYED 

: •••• ~~~!!2~ ••••• · . 
• 2 • · . : x •••••••••• : 

'Ox. 
E3 .oo 

•• ·oo 
•• FIRST *oo NO 

*. EXTRN • 'If ... oooo 
·oo •• ... .. .. .. 

• YES 

X ·····F3·········· • IDENTIFY • 
.. AS it 

• UNREFERENCEO .. 
• SYMBOL • 

:X ...... oo •••• : 

EXTNPR X ···.·G3·········· .PR INT MG. .-.-.-.-.-.-.-.-. 
• PR INT EXTRN 
• ENTRY L tNE 
• ON SYSLST 4 ................. 

· . • 2 • · . 

DUPLAB 'Ox. 
E< 

.4 •• 

•• DUpLICA TE -. NO 
•• ENTRy •••••• 

... LABELS •• .. .. . ... 
• YES 

X 
• •••• F4·· •• •••• ... 

:~~!~!.-.-.-.-~~: 
• POSSIBLE -.. INVALID ENTRY. 
- POINT "'ESSAGf • ................. 

: x •••••••••• : 
TERSXY .ox. 

G4 •• 
•• IS •• 

•• THERE ROOM •• YES 
•• FOR AOCUNS ...... .. .. . . 

•• .o • 
·oo •• 

• NO 

X • .... H4·········· .PR INT MG. .-.-.-.-.-.-.-.-. 
• INVALlO .. 
• TRAN Sf€R LASE L .. 
:!~~~~~.~i~;~2i.: 

:x .......... : 
UNRSPC .ox. 

J4 * • 
•• ANY· • 

•• ZERO LENG TH •• NO 
.oo eSECT IN oo ••••• 

•• INPUT •• 
.' .. ... 

• YES 

X 
....... KIt·· ••• ••• •• 

:~~!~!.-.-.-.-~~: 
CSECT OF • 

lERO LENGTH .. 
• ME SSAGE • ................. 

DEC SON: X ............ : 
x ...... 

*MA • 
.. 02" .. · 

Charts 239 
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····62···.····· . 
PRI NT 

: ............................................ X: 

Chart MG. 

PRINT .oX. 
U 

• * IS *. YES 
*. SVSLST .* ..... 

*. A .. '" * .. TAPE •• -.... 
• NO 

.. x. 
02 

.. " * • 

• 2 · 
.. '" [S *. NO 

*. EXTRA SPACE .. * ........ 
-.REQUESTED.-

*. .* 
* ... '" .. YES 

X ·····EZ·········· · . SET UP 
CCW FOR 
1 SPACE · . ................. 

.. X .. 
F2 if • 

.. " IS *. 

. ~ .. · • 1 · 

.. " HEAD I NG if. NO 
.... TO BE 

*. PRJ NTED .. " 
*. .* 

4 .... 

.. YES 

X ..... C2·········· · . SET UP 
CCW FOR 

SKIP TO 1 · . ................. 
: X •••••••••• : 

PRBLNK X ······HZ ... ·········· SVC 0 
EXTRA SPACE .. 

OR SKI P 
TO 1 

. 
: 1 

PRINT Subroutine 

· . 
• 2 • · . · . 

• 1 • · . 
PRLlST X 

••••• C4 •••••••••• · . SE r UP .. 
CCW TO 

PRINT · . ................. 
: .............................................. x: 

.... · . 
• 3 • · . 

PREXEC X ······04 .......... . 
SVC 0 

PR tNT LINE 
OR WRITE 

TAPE 

.ox. 
E4 -. .if _. 

END YES 
.... Of REEL .. * ................................. .. .. .. 

*. .* 
if •• * 

• NO 

: .................................. x: 
PRLCNT X ·····F4 ......•••. · . • REDUCE 

• LINE COUNT 
: BY 1 . ............... . 

.x. 
G4 •• 

YES _.-55 LINES·· •• 
....................... ••• REMAINING ._ 

X ...•. H3·········· · . • REQUEST • 

... .. .. .. . .. -
• NO 

.x. 
H4 ... .. .. 

•• IS •• YES 

ABORT X ..· .. ·FS········· .. svc 1 • 
.FETCH $LNKEDTL • 

• .••. ~!~;.! ••••.. 

· .•.. H5········· . 
• EXTRA SPACE • ... LINE COUNT ........ .. • OVFLOW 
• BEFORE NEXT • 
• PRINT • ................... 

x .... · . 
• 3 • · . ..... 

•• 0 •• .. .­.... 
• NO 

x 
• •••• J4 .......... . 

• RE TURN 

: ............... x: 
OVFLOW X .. ····Js·· .. ······· 

RESTORE 
LI NES/PAGE 

COUNT . .................. 
x .... 

• 4 . 
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Chart NA. 

•••• A2 ••• •••••• · . .. INITIAL : ............... 

INITIAL X .... ·82·········· · . .. SAVE LOGICAL .. 
-UNIT CONTAINING-
.. TXT CARD .. 
.. INFORMATION .. ................. 

OPEN X ...... C2··········· POSITION 
.. RLD AND WORK .. 

TAPES TO 
.. BEGJ NNI NG .. 

OF FILE ............. 
HDRPRT .ox. 

02 w. 
.o" .oW MAP W. w. NO ...... 03········· .. 

w. REQUESTED .. w ••••••• .ox- COMPUTE .. *. .oW .. CHART N8 .. 
*..o- ••••••••••••••• w • .o_ 

.. YES 

ic 
: •••• EZ ••••••••• : 

.. GET NUMBER .. 

.. OF PHAses .. 
: PROCESSED : .................. 

ic 
••••• FZ·· •• •••••• .. ADD NUM8ER .. 
.. OF PRJNT .. 
.. LINES NEEDED .. 
: FOR HEADER : ................. 

. x. 
G2 -. .-COMPARE-• 

.. " TO NUH OF w. LOW/EQ 
•• PRINT LINES ...... . 

w. REHAIN- .-a. ING ._ 
a • .o • 

.. HIGH 

X ••. ·.H2·········· 
• 0 .. MOVE DATA TO .. 
.. COMMUNICATION .. 
.. REGION • 
• 0 ................. 

.X. 

x .... . . 
• 2 • 
o • 

•• J2 IS •••• : •••• J3 ••••••••• : 

•• SYSLST •• NO • SET cew • 
... A TAPE ........... X. FOR SKIP • 

•• •• .. TO CHANNEL 1 • .... .. . .. .. . ............... . 
• YES 

SETCDE X ·····K2·········· • SET CODE • 
• TO SKIP TO .. 
• CHANNEL 1 • 
: BEFORE PRINT : ................. 

.~ .. . . 
: '1 : .... 

Ini tia1ization 

POSPPR X 
•••••• ll ........... . 

POSITION 
PAPER 

ON 
PRINTER ............. 

.~ .. 
o • 

: 3 : 

PRT 

.... 
o 0 
o 1 0 
o • .... 
. x. 

A4 •• .. .. 
•• IS •• NO 

•• SVSLST •••••• 
•• A TAPE •• .. . . . ... 

• YES 

· X ···.·S,,·········· o 0 

• seT tew .. 
FOR TAPE • 

WRITE : . ......... ~ ..... . 
:x ..••...••• : 

PRTlT x ······t,,··········· 
WRITE 

HEADER 
LINE 

.x. 
04 •• 

• ••• SYSLST •••• YES ••••• OS ........... . 
•• EOF ........... X. ABORT • 

•. .* • .... . ............. . . ... 
o NO 

X .· ... ·E4·········· o 0 

• UPDATE • 
• LINE • 
• COUNT • 
o 0 ................. .... . 
o o. 
• 2 _.x. 
o o. .... . 

SKIPRT X •••• ·.F4·· •••••• ••• 
WRITE 
BLANK 
LINE 

.X • 
G4 •• .••. ····GS········· .* SYSlST •• YES. • 

•• EOF ........... X. ABORT • .. .. . .... . ............. . .... 
o NO 

X 
•••• H4··· ••••• • 

o 
COMPUTE 

CHART NB . ............. . 
o 0 
o 3 0 
• 0 .... 

X 
: •••• Js ••••••••• : 

• RESET tew 
• FOR NORMAL 
• PRINT o • ................. 

.x. 
K5 •• .···K4··· •• ··•• .•.. • _ YES.. SYSLST -. 

• A80R T • -x........ .•. EOF •• · - -. .. .. .­.... 
o NO 

x . ... 
o 0 

: 1 : 
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Chart NB. 

•••• AZ········· · . : COMPUTE : ............... 

COMPUTE X 
·····BZ···· ••••• • · . COMPUTE 
• RLD INPUT • 
:BUFFER ADDRESS: ................. 

X ·····ez·········· .ESTIMATE NUMBER. 
• OF BYTES • 
• TO BE USED • 
: BV RlD BUFFER : ................. 

X ·····oZ •• ·· •••••• 
• FINO • 
• ESTlMATED • 
• END OF RLD • 
: BUFFER AREA : ................. 

• X. 
EZ •• • •••• E3 ••••••• 

•••• • SET • 
•• 15 •• NO • WRITE • 

••. BUFFER LARGE •••••••••• X. OUT • 
•• ENOUGH •• • SN nCH .... . 

•••• YES •••••••••••••• 

:x ..•..................... : 
INITA'L ic 

·····FZ·········· · . • INITIALIZE • 
• RLD teN • 
• FOR READ • · . ................. 

X ·····G2···· •..• ·· · . INITIALIZE • 
WORK cew • 
FOR WRI TE • · . ................. 

X ····HZ········· · . • RloRO • 

• ••• ;~e~!.~; .••• • 

Compute Buffer Size 
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Chart NC. Read RLD Record 

...... A3 ......... .. 

RlDKO 

RLDRO X ······S3··········· 
READ 

RlO 
RECORD 

.x .. 
C3 

.it •••• C4 ••••••••• 
• * END .... YES" .. 

*. *. Of RLDS .* ........... x: CHi~~P~N : 
it...it ••••••••••••••• 

* •• -o NO 

.x. 
03 - • 

• _ *. ····04···.····· .* PHASE it. ·YES • 
•• RECORD READ .............. x- PHReo 

it. .* .. CHART NO .. *..* ••••••••••••••• 
* •• -• NO 

.i. 
E3 - • 

• _ *. ····E4·· ••• ··· • • _ FIRST .... NO.. .. 
*. TIME ._ •••••••• X. RLDFMT .. 

.... .. !HROUG~ ... " ..... ;~~~!.~: ...... 
* •• -.. YES 

X ···.F3········· • 0 

.. ABORT .. . . ............... 
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.... . . 
: 1 : 

.••• A2········· · . . 
: PHRCD • ............... 

PHRtD .X. 
B2 •• 

•• 1ST •• 
•• TIME •• YES 

•• THROUGH •••••• .. . . 
•.•.• ·N~· .~ •• . . 

SETEOP X ·····C2·········· • MOYE END OF • 
• PHASE CODe • 
: TO BUFFER : · . ................. 

ic .... ·02·········· .PRTHDR NE. . -.-.-.-.-.-.-.-. 
• PRI NT PHASE • 
• NAME AND • 
• TRANSFER AD DR • ................. 

ic ·····E2 •••••••••• 
• INCREASE • 
• RLD BUFFER • 
: POINTER : · . ................. 

.ie. 
F2 •• 

•• RLDS •• 

: 1 : 

•• TO BE •• NO 
•• WRITTEN •••••• 

•• OUT •• .. .. .. .. 
• YES 

MOYWRfC X ······G2··········· WRITE RLDS 
• ON TAPE FOR • 

tOMPLETED 
PHASE 

. x. 
H2 •• 

. ~ .. . . 
: 1 : .... 

•••• ECF •••• YES ••••• H3 •••••••••• 

•• ON •••••••••• X. ABORT • 
•• SYSOOl •• • • .... . .............. . .. .. 

• NO 

: •••••••••••••••••••••••• X: 
PHMDVE ic 

.a···J2oaa •• a. 
• TURN OfF • 
• FIRST TIME • 
• swITCH • 

ic 

. . 

·····K2 ••••••.••• 
• MOYE • 
• PHASE NAME • 
• TO BUFFER • · · . ................. 

ic .... . . 
: 2 : 

Chart NO. Process PHASE Record 
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ic .••.. A4·········· • ADD TO PHASE • 
• ORIGIN SIZE • 
• OF COMMON • · . · . . ............... . 

X 
• •••• B4 •••••••••• 
• HOVE PHASE 
• ORIGIN TO 
: BUfFER · . .............•... 

ic ·····C4·········· • GET PHASE • 
• NUMBER • · · · . . ............... . 

FNOIOX ic •.• ·.04·.· •• •••·· • FINO ADDRESS • 
• OF PHASE ENTRY • 
• IN C/O • · . · . . ............... . 

• X. 
E4 •• 

•••• VALID •••• NO • ····E5 •• · ••••• · • 
•• ENTRY •••••••••• X. ABORT • .. ... .. .... . ............. . . ... 

• YES 

tOHPUT X ·····F4 •••••••••• 
• COMPUTE • 
• HIGH CORE • 
• ADDRESS OF • 
• PHASE • · . . ............... . 

.x. 
G4 •• • •••• G5 •••••••••• 

•• IS THIS.. • STORE END OF • 
•• PHASE THE •• YES • PHASE ADDRESS • 

•• LONGEST •••••••••• X.TO COMPARE WITH. 
•• •• • LATER PHASES • .... . . .. .. . ............... . 

• NO 

:X •••••••••••••••••••••••• : 
MOVPH X 

••••• H4 •••••••••• · . • MOVE PHASE • 
• END ADDRESS • 
: TO BUFFER ': . ............... . 

ic 
..tt.ttJ4tt ••••• tt ••• 
.aUllDHOR NF. --.-.-.-.-.-.-.-. 
• BUILD 
: HEADER · · ................. 

X 
• •••• K4 •••••••••• · • UPDATE 
• BUFfER 
• POINTER · . ................. 

ic . ... · . 
• 3 • · . .... 

. ... · . 
• 3 • · . .... 

x 
• •••• J5 •••••••••• 

• RLDRD · ... ~~:~!.~~ ..... 
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Chart NE. 

····A2··· •••• •· · , . 
: PRTHOR : ............... 

PRTHDR .x. 
82 - • • _ *. ····B3·····9 ••• • * MAP *. NO" .. *. REQUESTED .-•••••••• x- RETURN • 

*. .* .. *..* ••••••••••••••• -.. -.. YES 

X .. ··.C2·········· .. SET COMMAND .. 
.. coDe FOR .. 
.. PRJ NTER AND .. 
: ASA COUNT : .................. 

. x. 
02 *. • •••• 03 ••••••• ••• .* w. .. SET CCW .. 

... IS w. YES .. FOR TAPE .. 
•• SVSLST A .* •••••••• x- WRITE .. 

w. TAPE ... .. .. 
*..0 .. *. •• • •••••••••••••••• 

• NO 

:x .•..•.•..•............•• : 
LNECNT X .. ·.·E2·········· · . .. DECREASE .. 

.. LI NE COUNT .. 
: BY ONE : ................. · . 

• 1 • · . .... 
• x. STaR3 X 

F2 *. • •••• F3 •••••••••• 
• + w. .. .. 

... LINE *. NO .. STORE .. 
w. COUNT •••••••••• X. LINE .. 

w. ZERO ... .. COUNT w.._ .. .. 
w •• 0 ••••••••••••••••• 

.. YES 

X ... ··G2·········· · . .. RESET .. 

: ~b~~T : · . ................. 
ic 

X ······G3········.·· WRIT E A 
LINE 

.x. 
H3 •• 

.... · . • 2 • · . 
X ••.. ·A4·········· • seT ASA • 

• CODE TO • 
• SKIP TO 
: CHANNEL 1 • . ............... . 

X ·····S4 .....••.•. · . · · · · . ................. 
x .... · . 

: 1 : . ... 

...... HZ·········· • seT COMMAND • •••• • ••• H4 ••••••••• 
• CODE TO WRI TE • 
.. A LINE AND • 
• SKIP TO • 
• CHANNEL 1 • ................. 

.x. 
J2 •• .. . . 

•• IS SYSlST •• NO 
•• A TAPE •••••• .. .. 

•• .* -... _ YES 

. ~ .. · . 
• 2 · 

.~ .. 
* • * 1 • * • .... 

•• EOF •• YES. • 
•••• Syg~ST •••••••••••• x: ABOR T : .. . . 

•• • * 
• NO 

X ····J3········· . . 
RETURN 

Print Header Subroutine 
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.... 
o 0 

: 2 : 

•••• A2 .. • ...... •• 
o 0 

BUltDHDR • 

8UILOHOR X 
••••• B2··· .. •••••• • MOVE PHASE • 
• NAME TO • 
• PRINT • 

AREA : ................. 
X 

·····C2 .......... . 
.. MOVE • 
• TRANSFER • 
• ADDRESS TO 
• WORK AREA 
o ................. 

x 
: •••• 02 ........... : 

SAVE 
REGISTERS 

X 
·····E2·········· 
• GET ADDRESS • 

OF PRINT • 
AND WORK • 

AREAS : ................. 
: •••••••••••••••••••••••• X: 

GETFIRST X ·····F2·········· • GET 8 BIT • 
CHARACTER .. 

TO BE 
PRI NTED 

X 
••••• GZ·· ••••• ••• 
• GET ADDRESS • 
• OF PRINT 
• CHARACTER 
: FROM TABLE ."' .............. . 

X 
••••• H2·····.···· 
• HOVE PRI NT • 
• CHARACTER • 

TO PRINT 
AREA 

X ·····J2····· .. ···· o 0 

• UPDATE 
• PRI NT AREA 
• POINTER 
o ................. 

X ••• ·.K2·· •••• •••· 
• UPDATE INPUT • 
• ADDRESS TO GET. 
• NEXT a BIT • 
• CHARACTER 
o ................. 

ic .... 
o 
o I 
o 

Chart NF. Build Header Subroutine 
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o 0 
o I 0 
o 0 

.x. 
A4 •• .. .. 

•• ALL ... NO 
•• CHARAC TERS •••••• 

·.CONVERTED •• 
•••• •••• x 

• YES •••• 

ic 
: •••• 84 ••••••••• : 

• RESTORE • 
REG I STERS 

ic 
•• •• C4······.·· o 0 

RETURN 

o 0 
o Z 0 
o 0 .... 
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..... 
• NM • 
• F3· .. . 

••• ·AZ •••••••• • · RlDFMT 

RLDFHT X .····B2 •.• ••••••• • GET NUMBER OF • 
• RlO RECORDS AND. 
.NUMBER OF BYTES. 
: PER RECORD : . ............... . 

X ···.·CZ·.·······. • SET • 
• POI NTER TO • 
• 1ST BYTE • 
: OF RECORD ................. 

.... · . 
• 2 • · . 
• X. NOTLR 

A4 .oo ...•• A5 •••••••••• 
•••• .ESOTST NH • 

•• lR •• NO .-.-.-.-.-.-.-.-. 
•• ENTRY •••••••••• K.TEST FOR VALID. 

•• •• • ESO TYPE • .. .. . 
••• ·~ES ••••••••••••••••• 

.. i. i • •••. B3.......... B4 •. ·····85···· .. ····· .GETRF NJ. • INCREASE· •••• 
• ERROR.. NO.. NOT •• 
• COUNT By ONE .X.......... A PHASE .o. 
• • •• ENTRY.· 

X ·····C3 •••••••••• 
• STORE NUMBER • 
• OF UNRESOLVED. 
: ADCONS : · . ................. 

.. . . .. .. 
• YES 

X ··.··C4 ••.••••••• 
• SAVE • 
• ASSEMBLED • 

ORIGIN 
ADDRESS . ................. 

:-·~;~~f:f~~:-·-:· 
• FACTOR • . ............... . 

X 
····.CS·········· · . GET 

ASSEMBLED 
ORIGIN . . ............... . 

: •••••••••••••••••••••••• X: 

..... • N" • • B3 • . . . 

NEWRCD X ·····02·.···· ...• • PICK UP NUMBER. 
• OF BYTES OF • 
• INFORMATION • 
• IN RECORD • · . ................. 

X ·····EZ·.·······. • GET ADDRESS • 
OF FIRST • 
R-POINTER 
I N RECORD 

X 
••••• FZ •••••••••• . 

COMPUTE 
END OF 
RECORD . ................. 

X ·····04 .••••...•. 
:~;~!~!-.-.-.-~~: 
.TEST FOR VAllO. 
: ESO TYPE : . ............... . 

X ·····E4····· .•.•. 
:~~.!~~.-.-.-.-~~: 
• GET THE • 
• RELOtA TI ON 
: •••• ~e~!2~ •••••• 

: .••..•...••.•...•....... x: 
X 

• •••• F4 •••••••••• 

• HOVRfAO • 
• CHART NK • ............... 

: •••••••••••••••••••••••• x: 

Chart NG. 

RPOINT X ··.··GZ ••••• ••••• · . SAVE 
• RAND P 
• POINTERS · ................. · : 1 

• X. NEXTRP X 
H2 •• • •••• H3 •••••••••• .... . . .o. IGNORE •• YES • MOVE 

•• THIS RlO ............ X. POINTER TO 
... •• • NEXT FLAG .. .. .. .. . ............... . 

• NO 

X .x. ·····J2·········· J3 •• • •••• J4 .......... . 

: ~:Vis~~~~f~~ : 
: ORJGJN BYTE : · . ................. 

FNOIDX X 
••••• K2 •••••••••• 
• COMPUTE • 
• ADDRESS Of 
• ENTRY IN 

C/O 

X .... . 
: z • .... 

RLD Formatting 

.• ··Rs~~5 p •••• NO : pOIN~~l TO : 
•• POINTER ........... X. RAND P • 

•• FIELD •• • POINTER FIELD. 
'.. ..if • • . .... 

• YES 

x .... · . 
• 1 • · . X ·.·.K4· .. •• •••• • · . • ENDTST 

• CHART NH ............... 

X ····05······· .. · . • HOVRFAO • 
..... S~!~!.~~ •••• • 
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Chart NH. ESD Check Subroutine 

.•.. A3····.···· . 
ESOTST 

ESOTST lOX. 
S3 •• 

•••• SO ...... YES • ····84 •••••••..• 
..... g~Tki ............... X: REtURN : ..... . ............. . .. .. 

• NO 

.x. 
(:3 •• 

... ··INVALID· .... YES 
•• ES 0 NUMBER .......................... . .. .. .. . . .. .. 

• NO 

lOX. 
03 •• .. .. 

•• eM •• NO ... 
... ENTRy ..................... x. 

·oo .. * .. . . .. .. 
• YES 

X ·····E3·········· . . 
.. ZERO • 

LENGTH IN 
AID FIELD . ................. 

RETURN 

ERRESO X ·····E4······· •. · • INCREASE • 
• NUMBER OF 
• UNRESOLVED 
• ADCONS BY 

:~ ..... ~~~ ...... : 

x 
• •••• F4 •••••••••• 

• RETURN 
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Chart NJ. 

.... Al.··.····· · . .. GETRF 

GETRF X ..... B3.·.···.·.· 
.. MOVE .. 
.. RELOtAT ION .. 
.. FACTOR TO .. 
: BUCKET : ................. 

X ·····C3·········· · . ... ZERO .. 
.. FIRST .. 
: BYTE : ................. 

. i. 
03 e • 

• _.- R/F -. _. YES ....... 04 ......... ... 

-. _. Jl8~ .* •••••••••. X: RETURN : 
w..* ••••••••••••••• -.. -• NO 

X 
••••• E3·· .. ••••••• ... TWOS .. 
... &OHPLEMENT .. 
.. R/F AND STORE .. 
: IN BUCKET : ................. 

X .... F3········· · . : RETURN .. ............... 

Get Relocation Factor Subroutine 
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Chart NK. 

•... A3········· · . MOVRFAO 

HOVRFAO X ·····83·········· · . MOVE R/F .. 
AND AID .. 

TO BUFFER : ................. 
X .·.··C3 ..••••..•. 

.. INCReASE • 

.. RLD BUFFER .. 

.. POINTER 
BY 8 · . ................. 

PPOI NT X 
••••• 03 •••••••••• · . .. LOAD .. 
.. P-POINTER : . ................. 

FNOIDX X ·····E3······· .•. . 
COMPUTE .. 

.. ADDRESS Of .. 

.. ENTRY IN c/o .. · . ................. 
. x. PERR 

F3 *. • •••• F4 •••••••••• 
• * *. .. INDICATE .. • * SD OR PC *. NO .. INVALID c/o .. *. ENTRY .a •••••••• X. ENTRY FROM .. *. .* .. P-POINTER 
*..* .. * •• * ••••••••••••••••• 

.. YES 

PESOOK X ·····G3 •••••••••• 
*GETRF NJ* .-.-.-.-.-.-.-.-. 
.. GET THE .. 
.. RELOCAT ION 

: •••• ~e~!~~ •••••• 

X ·····H3·········· .. INCREASE .. 
.. REG TO 
.. POINT TO 
: fLAG F IELO .. ................. 

x 
...... J3 ......... .. 

.. RAO · ... ~~:~!.~~ .... 

X ..··G4········· . . 
: ABORT :. . ............. . 

Move Relocation Factor and Assembled Origin 
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.... . . 
: 2 : 

• •••• AZ •••••••••• 

: RAO : ............... 
: •••••••••••••••••••••••• X: 

Chart NL. 

RAO X 
: •••• 82 ••••••••• : 

SAVE FLAG 
IN¥~Wb~G • 

CONSTANT • ................. 
x 

: •••• CZ ••••••••• : 

GET 
AlO OF 

CONSTANT 

x 
: •••• 02 ••••••••• : 

ZERO • 
FI RST • 
8YTE : ................. 

x 
: •••• EZ ••••••••• : 

• ADO RIF • 
TO 
A/O 

x 
: •••• F2 ••••••••• : 

• STORE • 
• RELOCATED 

ORIGIN 

.X. 
G2 •• • •••• G3 •••••••••• 

•••• • SEr BIT IN • 
•• THIS RIO •• NO • PHASE ENTRY • 

•• GREATER THAN ............ x. TO INDICATE • 
•• LAST • • .. NON-S EQ RLOS • .... .. . .. .. . ............... . 

• YES 

:x ........................ : 
SAVNEW X ... ·.H2·········· • SAve NEW • 

• RELOCATED • 
• ORIGIN FOR •. 
: NEXT TEST : ................. 

X 
: •••• JZ ••••••••• : 

• MOYE FLAG • 
• AND RELOCATED • 
• ORIGIN TO RLO • 
: .... ~~~~~~ ..... : 

x 
: •••• K2 .......... : 

UPOATE 
RlO BUFFER 

POI NTER 

x .... . 
: 1 

Process 'Flag 

. ... . . 
: 1 : 

X 
••• •• A4 •••••••••• 
• INCREASE • 
• POINTER TO • 
• NEXT FIELD • 
• IN RECORD : . ............... . 

.x. 
84 •• 

•• FIELD •• 
... HAVE SAME * .. YES 

•• RAND P ........ . 
•• POINTER .-

• .•.• ·N~· .~ •• . . 
: 2 : 

i ····C4········· · . ENOTST • 

••• S~:~!.~~ ••••• 
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Chart NM. Test for Record End 

•••• A] ••••••••• · . fNDTST 

ENDTST ooxoo 
81 ... 

•• END ... 
... OF INFO ... NO 

•• FOR THIS •••••• 
•• RECORD ... .. .. .. .. 

• yes 

. i. 
C3 

..~ .. 

.NG • 
•• G~ • 

... ····(4········· •• LAST •• YES. it 

•• RECORO IN ............. X: RLORD • 
•• *. CORE •••• • •• ~~!~!.~~ •.•. .. .. 

• NO 

X ··.··03·········· 
: GET ADDRESS • 
• UF RECORD 
• JUST DONl: · ................. 

X 
•••• ·El •• •••••••• · . • AOD TO ADDRESS. 
• NUMBER OF • 

OYTES IN 
• RECORD ................. 

• ·····f3·········· • STORE .. 
• ST ART ING 
• ADDRESS OF 
.. NEW RE;CORD · ................. 

x ..... 
• NG • 
• 02· .. 
NE~RCD 
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...• A2········· · : ENDPH ............... 

ENOPH X ·····82·········· .. MOVE HIGH • 
-CORE ADCRESS OF. 
• LONGEST PHASE .. 
.. TO SAVE AREA .. · . ................. 

. . 
: 3 : 

· . 
• 2 • · . 

x 
: •••• A4 ....... .. 

TURN ON 
COpy 

SW[ TCH .. · . .............. 
X ······84··········· 

REWIND 
RlO 

TAPE 

: .............................. x: 

... -· . 
• 1 • · . 

ic 
: •••• C2 ••••••••• : 

... .,.aVE END CF .. 

.. PHASE CODE • 
: TO RlO BUFFER : ................. 

X ·.· ... oz·········· 
:~:!~~~-.-.-.-~~: 
.. PRJ NT PHASE 
.. NA"'E AND .. 

:.!~!~~~~~.~~2~.: 

.x. 
E2 * • 

• * RlD *. 
... RECORDS *. NO 

_. TO BE WRI lTEN. * ...... 
*. ON TAPE .. " 

*. _ •• *.* x 
.. YES •••• 

MOVWRK i ....•. FZ··········· 
WRITE 

RLDS FOR 
.. LAS T PHASE 

... ~~.!~~; ... 

.. X .. 
G2 ... 

· : 1 

... ECF •• • ••• G3 ••••••••• 
... WHEN it .. YES. • 

it .. WRI TJ NG eN oo ....... oo .. ooooX. ABORT • 
• oo SVSOOI ~. • .. 

•• oo • .. .. 
• NO 

: .•..•••...••.•...•...... x: 

Chart NN. 

TMWORK X ..• ··.H2··········· 
WRI TE A 

TAPE~ARK 
ON WORK 

TAPE ............. 
X ······Jz··· .. ······· 

REW[ND 
WORK 
TAPE 

.x. 
K2 it. 

•• TXT it • 
... AND RLOS it. VE3 

•• ON SAME ....... .. _. TAPE •• 

•• it. ..... x 
• NO •••• · • 3 · · . 

• 2 • · . .... 
End of RLD's 

SAHETP X ·····e4·········· · . .. SAVE SWI rCH .. 
_FOR NE Xl PHASE .. · . . · . ................ . 
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••.• A2··.·.· .. ·· 
• < .. START 

X ·····82 ......... · .. STORE ADDRESS .. 
.. OF RLD BUFFER .. 
.. fROM .. 
.PREVI CUS PHASE .. 
< < ................. 

. x. 
C2 -. 

• * -• • * RLDS *. NO 
lit. ON TAPE .. lit ..... 

lit. .." 
<. 

lit ... " 
.. YES 

X ...... 02··········· SKIP TU 
_FIRST TAPE MARK .. 

UN SYSOOI 

:X •••••••••• : 
TE STCUPY • X. 

E2 *. 
.. -SHOULD * • 

.. " WORK-TXT *. NO 
lit. ASGNHTS BE .* ....... 

*. CHANGED .. " 
*. .-* ... " 

.. YES 
x .... . . 

• 1 

..... 

.PG .. 

.. A4_ 
< • . 

. . 
• 2 • . .... 

X 
••••• A4 •••••••••• 

S TORE ADORE SS .. 
OF OUTPUT .. 

IN WOItK 
CCW 

< ................. 
X ..... 84·········· .. SeT UP ceNS .. 

FOR REAO 
A~D WRI TE 

< < ................. 
X ·····C4 ••••.••••• 

.. STORE 51 ZE .. 

.. OF RlO .. 
: BUfFER : 

< < ................. 
X ·····04·········· .. STORE 51 ZE .. 

.. OF TXT BLOCKS .. 

.. IN WORK .. 

.. teN .. . . ............... . 
X .····E4····· .. ···· .. STORE 51 ZE OF .. 

-TXT BLOCKS PLUS-
.. 2 FOR PHASE • 
• NUMBER IN 
• TXT CCN • ................. 

: ••...••..••.••..••...... x: 

.... 
< • 
< 1 < 
< < .... 

X .····FZ·· •••.. •·· .. CHANGE WORK • 
• TAPE ASSIGNMENT. 
: TO SYS002 : 

< < ................. 
X ..... Gz··.······· • CHANGE TXT TAPe. 

• ASSI GNHENT TO • 
• SYSOOO • . 
< • ................. 

X ·····H2·········· 
: POSI nON WORK: 
• AND TXT • 
: FILES : ................. 

: ••••••.••••••••••••••••• x: 
GETINFU X ·····Jz·········· · . • GET ADDRESS • 

• OF TXT • • BUFFER 

X •• ···KZ·· •• ·· •• ·· • STORE ADDRESS -
UF TXT 

: ccw 

· ................. 
x .... 

< 
: 2 

Chart PA. Initialization (Part 1 of 3) 
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GETRlD ic ··.··F4·········· .SET RlD BUFFER • 
• REG TO POINT • 
• TO START OF • 
• PtlASE • · . .................. 

.X • 
G4 •• 

•• •• E~~Ag~ •••• YES ••••• C5 •••••••••• 
•• PROCESSING •••••••••• x. ENDPHA •• .* .. CHART PH .... . ............. . . ... 

< NU 

.X. 
H4 •• .. .. 

.:. O~l~~PE .:.~~ ... ... .-....... ;;; .. : .. 
RDRlO X 

•••••• J4 ••••••••••• 
REAO RlDS 

FRUM 
SVSOOI 

.x. 
K4 •• 

.PB • 
•• B~. 

< 
NEWPHA 

.••. ..··K5 •• ·•····• •• •• YES· • 
•• EOF ............... X. ABORT -. .. . .. . ............. . . ... 

• NU 

:NEWPHA .. ~ .. 
.PH • _ .B~_ 

< 

( 

( 



Chart PB. 

••••• PA-H4 
.. .. PA-K4 .. . 

NEWPHA X 
••••• 82·· ••••• 
.. TURN OFF • 
.. LAST .. 
.. BLeCK .. 
.. SWITCH · .............. 

. . 

..... PG-B4 
PG-04 

· . 
• 1 • · . 

X 
••••• A4 ...... ••• ... 
.. UPDATE RLD .. 

RE:G TO .. 
POINT TO 

.. FIRST RlD .. ................. 
..i. 

84 .... • •••• ss ••••••• 
.* a.. .. SET .. 

.* END *oo YES .. SWITCH TO .. 
*oo Of PHASE .+oo .............. X. SHOW NO ... 

.... RLDS .* .. MORE RLDS WOO ._ 

*oo .* 
• NO 

. .............. 
: ........................... X:X ............................. : 

MOyHDR i ·····e2·········· .. MOVE NA~E I .. 

:A~~I~~~AyE~8INT: 
.. FOR RLO TO .. 

: .... ~~~~~~ ..... : 
X .····02·········· .. MO HIGHEST .. 

.. 55 OF .. 

.. L T PHASE • 

.. ADER" · ................. 
X . ····E2·········· • ~OvE SIZE • 

• OF TXT 
BLOCKS TO • 

HEADER : ................... 

ic . ····F2·········· • MOVE NUt-BER OF • 
• BLOCKS AND • 
.NUMBER aF BYTES. 
• I N LAST BLOCK • 
• TO HEADER • ................. 

x 
: •••• G2 ••••••••• : 

• STORE 
• PHASE 
• NUMBER · ................. 

.x. 
H2 .oo ••••• H3.·· ••• • oo... • SET • 

•• RLDS •• NO • SW ITCH FOR • 
•• NON-SEQUEN- •••••••••• X.NON-SEQUENTIAL • 

•• TlAl.. • RLDS • *... . .. .. .. . ............ . 
• YES 

X ····.J2······· • TURN OFF .. 
.RLO SEQUENTIAL 
• SWITCH • · . · .............. 

:x ........................ : 
HDRWRT X ······K2··········· WRITE 

HEAOER 

• E •• · • 1 · 
Initialization (Part 2 of 3) 

ROTXT X ······C4 .•...•••.•• 
READ A 

TXT 
BLOCK 

X ····.04·········· .. GET NEW LOW .. 
.. ADDRESS Of .. 
.. TXT IN .. 
: STORAGE • .................. 

.x. 
E4 •• 

..... • ••• YES ••••• E5 ......... .. 

•• EaF ••• oo OO.OO ••• x. ABORT .. .. . .... . .............. . .. .. 
• NO 

.x. 
F4 •• 
•••• • .... F5 •••••• •• • 

•• PHASE •• NO • 
•• NUMBER .a ........ oo .... X. ABORT 

•• caRReC T •• • .... . ............. . 
* ••• 

• YES 

.x. FULLBK 
G4 •• • ...... G5 .......... . 

•••• LAST •••• NO : Ag5~e~~G~F • 
•• BLOCK •••••••••• X. TXT IN 

•• •• • STORAGE .. .. .... 
• YES 

X 
••••• H4 ••••••• 
• seT. 
• SWITCH 
.. FOR LAST 
: BLOCK •• . ............ . 

.x. SETBYT 

ic 
• ••• ·CONTST 
·PC • 
• .o~ • 

J4 •• • •••• J5 •••••••••• 
•• 61 •• -MOVE NUMBER OF • 

•• BYTES OR •• NO • BYTES IN 
... LESS OF •••••• oo .... X. LAST BLOCK 

•• TXT oo. . TO WORK .oo.. • ccw • .. .. . ............... . 
• yes 

ic 
••••• K04 •••••••••• 

SET BYTE 
COUNT TO 

122 
· · · · ................. 

X 
•••• ·COHPNT 
.PC • 
• C2· .. 
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..... 
*PB ... 
".J ~ • . 

..... 
• PR .. 
.. G5* .. 

. .... 
• PR .. .. .K~. 

X ·····BZ······· . . 
SET 

... Swt TCH TO 
: OUUf!LE TXT . ............ . 

: .................. x: 
COMPNT it 

· . 

·····C2····.····· ... GET NEW HIGH ... 
ADDRESS CF .. 

TXT IN 
STORAGE 

: .......................... X: 
CDNTST .. X .. 

02 *oo 
......... ADCON *oo *oo NO .... • •• 0)········· ... 

*oo TO BE ........... X. RLDTST 
.... I NSER TED .. " .. CUART PO ... 

*oo.* ••••••••••••••• 
*oo .. " ... YES 

CONMOVE X ···.·E2··.· .. ···· · INSERT 
COf\5TANT 

IN TXT 

X ·····Fl······· .. TURN .. 
UfF 

CO.STA~T 
S~I TCH . .............. 

X .... CZ········· · RlDIST .. 
.. CHART PC .. ............... 

Chart PC. Initialization (Part 3 of 3) 
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..... 
·PC • 
• 02· .. . 

... ·A2········· . 
RLOTST 

RlOTST . x. 
82 •• 

•• MORE •• 
•• RLOS TO •• NO 

•• BE PROCESSED .w •••• 
w. •• .. .. .... x 

• YES 

: ..........•.......••.... x: 

..... 
• PG • 
• F2 • . . 
DOBBLK 

NEWRP X .... ·C2·········· • SAVE R/F. • 
• AIO, ANO • 
• ADDRESS OF R- • 
• AND P-POI NTERS • ..... · . • PG • . ............... . 

• • C~. 

X 
•••• ·02 •• •••••••• 
• UPDATE RLO • REG BY a _ 

TO GET 
RELOCATED • 

:.~~~:l~.2~.~i~.: 

: •••••••••••••••••••••••• X: 
RIGRLD • X. 

E2 •• 
•• ··~r~D~5E·· •• YES ••••• E3 •••••••••• 

•• TO ERROR •••••••••• X. UPDATE 
•• •• .. CHART PG .. .... . ............. . .. .. 

• NC 

X · .. ··F2·········· • SAVE • 
RELOCATED 

ORIGIN 
ADDRESS · ................. 

. x. NOliN 
G2 •• • •••• G3 .......... • 

•• IS.. • ADD ONE TO • 
•• RLD IN ... NO • COUNT OF RLD • 

•• CURRENT •••••••••• x. ITEMS OUTSIDE. 
PHASE.... : OF PHASE SIZE: .... 

• YES 

. i. X 
H2 ... .... HI......... ..1 S RIO w. . .•.. H3·········· • SET • 

• YES •• LESS THAN •• 
UPDA IE • X •••••••• a. LOW ADDRESS ... 

• CHART PG. •• IN TXT ... ............... .... ..... 
• NO 

.x. 
J2 •• ..... Jl.......... YES •• ·L~~SR?aA~" •• 

• SUBSTI .X •••••••••• HIGH ADDRESS •• 
• CHART PE. •• IN TXT •• ............... .... . .. .. 

• NO 

.x. 
K2 •• 

INDICATOR 
• TO IGNORE 
.. RLD IN ERROR · . ............... . 

X 
• ••• J3 ••••••• •• · . UPDATE 

• ••• ~~~~!.~~ ••••• 

•••• Rt~~ - ••• NO ••••• K3 •••••••••• 

Chart PD. 

•• SEQUENTIAL •••••••••• X. UPDATE • 
... •• • CHART PG • .... . ............. . .. .. 

• YES 

x .. * ••• 
• PG • 
• J2· 

TXTWRT 

Match RLD to TXT 
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..... . . 
- _ .PF-B3 
•• PF-H3 

•••• A2 .... •••••• · . SUBSTI • 

SUBSTI ic ·····82·········· • GET lOh .. 
• ADDRESS OF 
• TXT IN 
• STORAGE 

X ·····C2·.·····.·· ... SUBTRAC T • 
... START OF RlO • 
• BUFFER TO GET • 
• OiSPlACE"'ENT • · . ................. 

ic 
••••• 02 •••• • ••••• 
• SUBTRACT DI S- • 
.PlACE~ENT FRO~ • 
.R/O TC GET RE- • 
.LCCATED ACDRESS. 
• OF CONSTANT • ................. 

X ····.E2 •.• ·••···. . • GET • 
CCRRECT 

LENGTH OF 
CONS T ANT 

ADDCO~ ic ·····F2·········· · . • GET ADDRESS • 
.. OF CONSTANT : . ................. 

ic ·····G2·········· .. ADD LENGTH • 
• TO GET END • 

ADDRESS OF • 
CONSTANT 

. x. 
H2 * • 

• - IS •• • ••• H,3 ••••••••• 
•• END ADDRESS •• NO. • 

•• IN STORAGE •••••••••• X. EXTREAD 
•• •• • CHART PF • .... . ............. . .. .. 

• YES 

: ..•....••••••••.•..•••.. x: 
PULLOUT X 

••••• J2 ••• ••••••• · . • CLEAR .. 
: TEMPRG • 

· ................. 
INSERT ic ·····K2·········· • PUT CONS T ANT • 

I N TEMP 
REG. 

ic .... . . 
: 1 : .... 

Chart PE. Relocate Constant 

258 IBM S/360 BOS System Control (16K Tape) 

.... · . 
• 1 • · . 

ic 
••••• A4 •••••••••• 
• PUT • 
• RELaCA lION • 
• FACTOR IN 
: RfREG • ................. 

. x. 
84 •• 

•• 15 THIS •• 
•• AN ER •• YES 

•• ENTRY.· •••• .. .. .. . . .. .. 
• NO 

X ·····C4 •••••••••• 
• ADO RIO • 

TO RIF • 
AND STORE 

• IN RFREG • . ............... . 
: x •••••••••• : 

TESTSU" .X. SUBTRACT 
04 *. • •••• 05 •••••••••• 
•••• .. SUBTRACT .. 

•• SUBTRACT •• YES .. CDNTENTS OF 
•• RFREG FROM •••••••••• X. RFREG FROM 

..CONSTANT •• • CONSTANT .... .. . .. .. . ............... . 
• NO 

X 
••• .. ·E4 ••••••• • •• 
• ADD • 
• CONTENTS OF • 
• RfRI:G TO • 
• CONSTANT : ................. 

:x ........................ : 
REPLACE x ····.F4 ..•...• ··· 

• PLACE • 
• RELOCATED • 
• CONSTANT IN 
• TXT BLOCK 

.X. 
G4 •• 

•• ODES •• • ••• G5 ••••••••• 
•• CONSTANT •• YES. • 

•• FIT IN TXT •••••••••• X. UPDATE • 
•• BLOCK •• • CHART PG • .... . ............. . . .... 

• NO 

X ·····H4·.· ...•• ·· • LOAD CCW • 
• FOR EXTRA 
• READ 

· ................. 
X ·····J4····.· .. ·iI­• SAVE PART • 

.OF CONSTANT TO • 
• GO IN NEXT • 
: TXT BLOCK ................. 

ic 
• •••• K4 •••••••••• 

• UPDATE 
• CHART PG ............... 

( 

( 



Chart PF. Extra Read 

•••• A3 ••• •••••• . 
EUR.AD 

EXT~EAD .. i .. 
83 It • 

.. '" DOES ..... 
'O* CONST ANT It. YES 

*. FIT IN TXT •••••• 
*. BLOCK .* 

*. .It 

* •• * 
• NO 

" ······C3 .•••• ·•···· READ S I~ 
BVTES OF 
NEXT TXT 

BLOCK 

X ..... 03······· ... SET ... 
CONST ANT 

SAV~D 
SWITCH 

.x .. 
E3 * • 

PULlOUl 

. *.. ····E4 •.••••••. 
• * EOF *. YES'" • 

*. *. 0YA~~T .* ........... x: "BORT .. 

*. .-It •• _ 

• NO 

" •.•... F3·.········· BACKSPACE 
RECORD 
ON TXT 

TAPE 

X ·····C3·········· · . .. OVERLAY .. 
.. PHAS E NUMBER ... 
.. WITH CONSTANT· · . ................. 

X ·····H3 ••••••• ••• · . ... RESTORE 
... EXTRA READ ... 
: c.CW TO READ : ................. 

x ..... 
oPE ... 
... J2* .. 
PULLOUT 

Charts 259 



..... 
.PO • 
• 82. 

o • 

····A2··.· ..... < < 
UPDATE : ............... 

UPDATE X 
: •••• 82 ••••••••• : 

INCREASE 
RLD REG 

BY 4 

. x. 
C2 

•• NE XT •• 
... RLD HAVE •• YES 

•• SAME R/F AND •••••• 
•• AIO •• .. .. 

* ••• 
< NO 

.x. 
02 •• .. .. 

..... 
-PO· 
• E2· 

< • 

END •• NO 
-. OF PHASE ...... . .. . . 

o • • < . ... 
• YES 

. x. 

x ..... 
·PD • 
• C2· 

< < . 
NEWRP 

E2 •• • •••• E3 ••••••• . *... • • 
•• RLDS ... YES • TURN ON 

•• SEQUENTl Al ............... X. END OF RLO 
•• •• • SWITCH ..... . .. ... . ............ .. 

o NO 

: •••••••••••••••••••••••• X:X •••••••••••••••••••••••• : 

..... 
• PO • 
• K2· 

o • . 

OOBBLK • ioo 
f2 •• 

... BLOCK •• oo. TO BE ... NG 
•• DOUBLED .* ..... ... oo. .. . . .. .. 

• YES 

X ·····G2······· • TURN OFF • 
• DOUBLE T Xl • 
• SWITCH • 

x 

< . 

: •••• H2 ••••••••• : 

OOUBLE 
LAST TXT 

BLOCK 
o ................. 

: ........ oo ••••••••••••••••• X:X.oooooo •••• oo.: 

TXIWRT X ······J2· .. ········ WRITE 
IXT BLOCKS 

ON WORK 
TAPE 

.x. 
K2 •• ..•. ..··K3··· •••••• 

•• •• YES • 
•• EOF ......... oo. ooX. ABORT 

<. 
o • 

•• oo. 
o NO 

x .... 
o 
< 1 
o 

.' 0 

Chart PG. Get Next RLD 
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...... 
< • 

• 1 · .... 
• ioo 

A4 •• .. . . 
• :. BLb~~TOF .:.!:~. 

•• PHASE .-
•• .it 

it ••• 

< NO 

< 

.i. GETRLO 

84 •• 
... ALL •• 

•• RLOS .... YES 
.... PROCESSED •••••• .. .. .. .. .... 

o NO 

. x • 

it ..... 
• PB • 
• C4· 

o < 
o 

ROTH 

C4 *. • •••• CS •••••••••• 
•• ARE •• • GET ADDRESS • 

•• RLOS •• YES • OF LAST 
•• SEQUENCED •••••••••• X. R- AND P-

•• •• • POI NTER .... .... : ... ~~~~;~~;~ ... : 
o NO 

X 
••• •• 04· •••••• ••• 
• SE T RLO • 
• REG TO POINT • 
• TO START • 

OF RLOS 

iX .............................. : . . ... . 
·PB • 
• [4. 

o 
RDTXT 

( 
\ 



Chart PH. End of Processing 

•••• A3 ••••• •••• 

ENOPHA 

ENOPHA X 
••••• ·03 ••• ••• ••••• 

WR IT f A 
T APEMARK 

ON wORK 
TAPE 

X .·····C3··········· BACKSPACE 
TXT FILE 

ON 
TAPE 

X 
•••••• 03 •••••• ••• •• 

REW INO 
RLO 

TAPE 

.x. 
[3 

····E4········· 
.. " COpy It. NO .. FETCH 

RECU I REO ....... ..... X. $lNKEDTL 

<. 
* •.• 

.. YES 

X ··*···F3 ...... ···.· 
BACKSPACE 

FILE ON 
WORK 
TAPE 

X 
•••••• G3 •••• ••••• •• pas IT ION 

SYSOOO 
FOK 

COpy 

X 
•••• H3 •••• ••••• 

FETCH 
$lNKEOTL 

PASS 4 ............... 

It •••• ~!~~.; .... ;, 
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.... At········· • $LNKF..OTL • 
PASS 4 

START 3. 
B1 oo. IS •• 

oo. MAP .oo NO 
.oo REQUESTED 

·oo oo. 
". .oo .• 

• YES 

X ······C1··········· USING SKPLt NE, 
• PR TNT BLANK • 

LI NE ON 
SY SL ST 

: X •••••••••• : 

.x. 
01 .oo 

oo. DOE S .oo 
oo.R2 INDICATE ... YES 

.oo ABOR TERROR oo.oo ••• 
". ". .... 

" NO 

oox. 
El •• 

•• IS 

ic 
•• *. 

o " 
"4 " o 0 

•• OUTP UT YES 
• oo ON SYSOOO oo ..... oo .. .. .. ... .. .. 

" NO 

X ······Fl··········· FORWARD SPACE 
SYS002 

.ONE TAPEMARK 

.... 
o o. 
• 1 .ooX. 
o 0 

RDONE··· X ······Gl··········· READ 
RECORD 

fROM 
SYS002 

.x .. 
HL .oo 

•• ·oo 

ic 
•• ** 

o " 
o 2 " . " *.*. 

oo. .oo yES 
... TAPEMARK oo.oo ••• oooooo ........ oo .. oo.oo 

*. .• ... . . .. .. 
" NO 

X ENOCOPY X ····.*JL .. ··.*.·· .. WR ITE RECORD 
ON 

SYSOOO 

oox. 
KL .oo 

•• *oo 
•• END •• YES 

.oo OF oo •• oo •• 
• oo REEL 

x .... 
" . o 1 

" 

Chart QA. 

o • 
o 5 " . . 

Pass 4 

.·····J2··········· WRITE TAPEMARK 
" ON 

SYSOOO 

ic ...... K2··········· REWI NO 
S YS002 

. ... 
o • 
: 2 • 

• 2 . 
ERRTST 3.. 

B3 .oo 
•• IS •• 

•• fo'l\P •• NO 
•• REQUESTED 

'. 
•• ... x 

• YES •••• 

oox .. 
C3 •• 

•• ARE •• 

o • 
• 3 0 

o .... 
... THE:RE •• NO 

•• UNRESOLVED 
RLOS 

o. 
·oo .• 

• YES 

X ·· .. ··03······*· •. · US INC CNVCNT, 
* PRINT MESSAGE. 

ON SYSLST 

:x ........... : 
TXT REP .x .. 

E3 •• 
•• ANY •• 

•• TXT/REP •• NO 
•• OUTSIDE PHASE ...... . 

•• LIMITS 
• oo ... ..... 

• YES 

X 
•••••• F3 ••••• •• •••• 

• ~~I~¥ ~~~~~~E • 
ON 

$YSLST 

:x ...•.•.... : 
RLD .X .. 

G3 .oo oo. ANY •• 
•• RLOS .oo NO 

•• OUTS IDE PHASE ...... . 
•• LIMITS •• 

o. ..... 
• YES 

CNVCNT X ···.··H3·· ..•...•.. 
PR INT MESSAGE 

ON 
SYSLST 

o o. 
• 3 •• K. .. 
• ·.Xoo ........ oo ... 

FETCH X. 
•••• J 3 ......... . 

• SVC 14 • 
EOJ 
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.... 
o 0 

o 4 0 . . . ... 
o 
o 5 
o 

ABOR T X ·····65·········· o 0 

• LOAD ERROR • 
CODE IN 

R2 

:oo ......... oo ................ x: 

o 0 

o 6 0 
o 0 

o 

ABTERR X .·· .. C5·····.· .• * 
• CONVE'RT • 
• ERROR CODE IN. 
• R2 TO DECIMAL. 
• AND STORE IT • 
• t N MESSAGE . ............... . 

X ··*···05······*···· LNKEOT CANNOT 
CONTI NUE, 

PRINT MESSAGE 
• ON SYSLOG • 

.x. 
E5 •• 

•• ARE •• 
YES •• SYSLOG AND •• 
...... SYSLST SAME •• 

•• DEVICE oo • .. . . 
·oo .* o NO 

. x. 
F5 •• 

XNO •• 
IS 
MAP •• 

..... oo REQUESTED oo. 
.0 

ic 
.0 .... .... • YES 

o 6 . 
.x. 

G5 •• 

IS .oo NO 
SYSLST A .* •... 

•• TAPE •• 

• •• * 
• YES 

X ··.··H5·*········ • MOVE ASA • 
• CODE TO • 
• FIRST BYTE OF • 
:MESSAGE RECORD : 

: x ........... : 
WRITEr X ·····.J5··········· LNKEOT CANNOT 

* PR~2~T~~~gAGE • 
• ON SYSLST • 

: ........ oo ................. oo ..... x: 
CANCEL X ····KS········· • svc 6 II 

CANCEL 
o 

* ••••••• * •••••• 

( 



.... Al········· . 
M"INT 

.x. 
Bl *. .. .. 

•• FETCHED •• YES 
•• BY SLASH •••••• 

•• AMPERSAND.· .. .. 
•• .o. 

• NO · . . •• ..x. · . ENTMAi· .oX. 
Cl •• 

•• HAS •• 

x ..... 
·SB • 
• F2. . 
AE NO 

•• FIRST •• NO 
• .CDNTROL CARD ••••• .o 

•• BEEN READ •• .. .. .... 
• YES 

.ox. 
01 *. 

.* *. 

.E •• · . 
: 2 : 

•• ARE •• NO 

.SS-H3.J4,H5 
TA-C3,03 
TB-H2,HS 
TC-Fl ,GI ,H2 

G3,G4.HS 
TF-F4 
TG-J5 
UD-GS,J4 

• .ALL OPERANDS ••• .o •• .o ....... .o ••• .o ••• 

-.PROCESSED.-.. .. .. .. 
• 'f'ES · .... 

SB-K4· • •• • 
SC-H2, •••• x. x •• 2 • 

G5· • .o. • 

NEWRO··· X .... ··E1··········· READ 
LIBRARIAN 

CONTROL 
CARD 

.x. 
Fl·. 

•• EOF. •• 
•• CARD IS • .o YES 

•• A ,. OR .o • .o.o.o. 
• .o 1& .o. 

• .o •• .. .. ic 
• NO .... 

x ..... 
·S8 • 
•• F~ • 

· NOREAD 

... . . · 
···S8-84 

SL-C3 

· • L · 
.x. ACATAl 

B3 •• • •••• 84 ••••••• .... . 
•• CAT AL •• YES • TURN ON 

•• CARD •••••••••• X. CArAL ••••• 
•••• SWITCH .. 

•• .* • • .o* •••••••••••••• 
• NO 

.X. ADELET 
C3 •• • •••• C4 ••••••• .... . . 

•• DElET •• YES • TURN ON 
•• CARD •••••••••• x. DELET 

•••• .o • .o. : SWITCH 

• •• * 
• NO . . 

•••• S8-C2,C3... • ••• 
SL-E3 •••• 

.x. SM-FIOUTO:O· i 

x •.... 
ic ..... 

·SB • 
• B2-. . . 
SI XfHC 

03 •• • ••••• 04 ............ , 
•• •• ERRR TN SF 

•• NEWVOl •• YES .-.-.-.-.-.-.-.-. 
•• OR COPY ........... x PRINT 

•• CARD ... MESSAGE 
•••• 3M31I .. .. . ........... . 

• NO 

.x. TPIPT 
E3 • .o ••••• E4 ••••••• . it ··IPTCTRL·· •• YES : C~~N~~S~~~·. x 

•• CARD •••• .ooo ... .o. x. FOR CONTROL ••• .o. 
•••• : CARD INPUT •• .. .. . ............ . 

• NO 

.x. RDIPT 
F3 ••••• F4 •••••• • 

..... • CHANGE OTF .. • 
.o. RDRCTRL •• YES _ TO SYSROR. X 

... CARD •••••••• .o .x. FOR CONTROL ••• .o • 

•• •• • CARD INPUT • ...- . . 
... .o. • ••••••••••••• 

• NO 
.~ .. . ... . . 

.' . · . . • UD •• X. 

..... 
·58 • 
..F~. 

• .ox •• 3 • : 2 : 

• J5· 
PUTLST* i ·····.Gl··········· PRINT 

.... 
LIBRARIAN 

CONTROL 
CARD 

· . . .SC • .ox • 

.. H3· .... . 
EMAINS X ..... Hl·········· :.!~;!~!-.-.-.-~~: 

• GET POSITION • 
• AND LENGTH OF • 
• OPERATION CODE • ................. 

TSTLCH .X. 
Jl •• .o. IS •• 

. 
AEND 

.o. OPERA nON • .o NO 
•• STOPPED BY •• .o ••• 

•• A BLANK •• 
•••• •••• x 

• YES •••• 

• x. 
Kl •• 

· . 
• 3 • · . 

.. .o. FIRST •• A. YES 
•• CONTROL CARD .... .o • .o .. .. 

A. .A ... -
• NO 

x .... . . 
: 1 : .... 

....... ..... .............. . x.· • 
ERRINV X .·····G3··········· ERRRTN SF .-.-.-.-.-.-it-.-. 

PRINT 
MESSAGE 

3M100 ............. 
x .... 

: 2 : 

Chart SA. Read Control Card 
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..... 
·SA • 
• C4w 

SI XTHC • i.o 
B2 *.o 

.o. ..o 

. -. 
S3 * • . -•• CARD •• NO •• CARD 

*.o CONCERNS .* . .o.o.o.o •• .oX.. CONCERNS *. CL.* •• RL . -•• • * •••• 
• YES • YES 

.-. 84 *.o .. . . 
... NO .o. CARD • .o NO 

.o ••• .o '".o.o .. .o X.. CONCERNS ••• .o •• 
.o* •• SL .o* -. ..o .o. 

• YES .. ~ .. 
·SA • 
• • G~. 

-. i. .x. .x . ~RRJ NV 
OPERCL OPERRL OPERSL 

C2 • .o 
.ow·· IS • .o •• YES 

•• MAINTS •••••• 

..... 
·SC • 
• F 1. -. 

•• I N CORE •• 
*. .• .... 

- NO 

x •••• * 
·SL • 
• *D~. -OPRCL 

•• SA.-Bl,Fl 
r8-Jl ..... ... . · . . . · 

AEND X ·····F2······· . . 
TURN ON • 

END 
SWI TCH -• •••••••••••• * 

.ox. 
G2 •• .. .. 

• YES.. FIRST w. 
• X........... ••••• ••• CONTROL •• 

•• CARD .o. 
•• .w .... 

• NO 

x ..... 
·SA • 
• 04. ---OUrORO 

C3 *.o 
•• *.o 

•• IS YES 
*. MAINTS •••••• 

•• IN CORE .* 
•• .o. 

* •.• 
- NO 

x ..... 
·Sf-' • 
• • B!. 
-OPRRL 

x 
* ••• * 
*SA ... 
... 04· . --OUrORO 

C4 •• 
.o. *.o 

.* IS •• YES 
•• MAINTS •••••• 

•• I N CORE .... 
..o .o. 

* • .o. _ .. 0 

x ..... 
·SN • 
•• B ! . 
-OPRSl 

·Sl-F3 
SM-G l,G2 rD4 
;~;~! ,G2 ,K3 

· _. 
• 1 • eX. · . 

x .... -: I 

SCANF;·· X ·····F4 ......... . 
.FRSTCH SO. .-.-.-.-.-.-.-.-. 
• GE:T POSI nON • 
• AND LEN'G TH OF • 

:.~!~~I.~~;~~~~.: 

• X • 
G4 •• 

YES IS •• .. ..... OPfRAND •• 
'. OlANK •• .. .. 

•• .oW 
• NO 

..... 
·SA • 
• 01 * . . 

NOREAD X 
...... FS.·····.··· 
.NXTOPR so. .-.-.-.-*-*-.-.-. • GET POS ITION • 
• AND LENGTH OF • 

:.~;!~.~~;~!~~ .. : 

: x •••••••••••••••••••••••• : 
OPEREN . x. X :OONTRO .x . 

Hl •• 
.• ·oo .o. IS •• NO 

•• MAINTS •••••• 
• .o IN CORE .o* 

•• .o* 
•• • * 

• YES 

FN5HLB X ·····Jl······· • SET ANALEN • 
• SWITCH TO • 
• BRANCH TO • 
• WRTEOV •• .............. 

X ····Kl· .. ······· .. MAINTS &.B • 
END ENTRY 

• CHART UA • ............... 

.. : ... 
·SP • 
• C1· . -. 
OPREN 

• •••• H2 ••• •••• - rURN ON 
ALL COpy 

• SWITCHES •• 

• * ••••• * •••••• 

x . .... 
·SC • 
•• A~. 

· A810 

Chart SB. Determine Exit 
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H4 •• 
IS •••• HS ••••••••• 

•• CATAt •• YES • MAINTS • 
•• SWITCH •••••••••• X. CATAL ENTRY 

•• ON ... • CHART UA • • .ooo. . ...•.•........ .... _ NO 

. x. 
J4 •• 

•• IS 
.* DElET •• YES 

•• SWITCH •••••••••••••••••••• *. ON ... 
• .o •• .. .. 

• NO 

: .......... x: 
SLOPER X •..... K4··········· ERRR TN SF .-.-.-.-.-.-.-.-. 

ERROR 
MESSA.GE 

3M21I . ............ . 
x ..... 

-SA • 
• E1· -. 

NEWRD 

X ..•. K5········· • MA.INTS &.4 • 
• DElET FNTRY • 
• CHART UA • ............... 

( 
\ 



A8IO 

..... 
o 0 
o __ 

o _ 

-• .SA-K 1 
SR-H2 

.x. 
Al •• ... -. 

... IS- .. NO 
_.. SVSRLB •••••• 

• .. ASSIGNED •• ... ... ...... 
• YES 

X ·····81······· • TURN ON • 
• SVSRL8 AND • 
.. PRIVATE TAPE • 

SWITCHES • 

: X .............. : 

. x. 
CI It. 

•• IS •• NO 
... SYSSLB ...... . 

-.ASS IGNED oo. ... .. .... 
• YES 

X ·····01······· • TURN ON • 
• SYSSLB AND • 
• PRIVATE TAPE .. 
• SWITCHES • 

: X ............. : 

FSTCRO X ·····El······· • TURN OFF • 
• FIR ST 

CARD 
SWITCH 

.x. 
Fl .. .. 

•• EN 0 •• YES 
• oo CARD 

o. 

"' •• 11-
• NO ••••• 

3. 
Gl 

·SB • 
• HI· 

OP EREN 

G2 

-o 2 

A815 .xoo 
•• 83 .oo... : •••• S4 •••••••• 

•• Cl •• YES • TURN ON 
•• OPERAND ............ X. Cl * .................... . 

SWIRL 

. ->. 

SWISL 

.. .. 
·oo .• 

- NO 

.x .. 
C3 •• 

RL 
OPERAND 

.0 . ... 
- NO 

.x. 
03 

oo. • SWI TCH 

• •• ··C4 ••••••• 

•• YES • 
........... X· 

o 

TURN ON 
RL 

SWI TCH 

·····04.*· .... 

> 
> 

o _ 

. -'. 
SL 

OPERAND -. * ••• 
- NO 

OPRERR X 

•• YES • 
••• * ...... oo •• ooX: 

·*····E3··········· 
ERRRTN SF .-.-.-.-.-.-It-.-. 

MESS AGE 
3M20D 

TURN ON 
SL 

swITCHES o 

......... oo .......... X. 

...................... X .. 

: ...................... oo ••• oo ....................... oo ............... oo .. X: 

.... 
• 0 
• l 
> 

EXTOPR X ·····F5·····.···· .NXTOPR 501-.-.-.-.-.-*-.-.-. 
• GET POSITION • 
• AND LENGTH OF • 
• NEXT OPERAND • . ............... . 

.. x. 
G5 .-•• cOP Y .oo NO •• ··NEWVOL •• NIJ .. 

• > 
NO IS 

•• CARD ........... X.. CARD ••••• oo •• oo .......... X. -. . . 
• 0 .... ... . ..-

• YES • YES 

COPOPR X ANEWVO X ·····Hl······· ... ::~~!~~-.-.-.-~~: 
• GET POS IlION • 
.. AND LENGTH OF • 

!. ~ !~;! .~:~~~~~.: 

3. 
J 1 •• 

• > 
• '11 IS •• YES 

•• OPERAND 
... BLANK 

·oo .* .... _ NO 

: 2 : 

....... 
x .... . 

: l .... 

·····H2 •• ··"'·· • TURN ON • 
• NEWVOL AND • 
• PRIVATE T~PE • 

SWI TCHES -.............. 
..... 
--SA. 
• EI* . . . 
NEWRO 

Chart SC. Process First Card 

ABU X 
•••• ·H3· •••• ·'" 
• TURN ON 

ALL COpy 
SW ITCHES 

o 
EMA INS 

. 
> 

.oo. *. OPERAND 

o 
• 2 

•• BLANK oo. 
'II. • • 

• •• * 
• YES 

..... 
·SA * 
• E L. 

o • 

NEWRD 
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.... . . 
: 1 : 

••• ·A2····.·· •• · . FRSTCH : . ............. . 

x 
: •••• 82 ••••••••• : 

• GET ENTRY • 
.POINT FOR FIRST. 
: OPERAND • ................. 

.. ··83.··.····· 
IN IT Al 

: .........•.............. x: X •••••••••••••••••••••••• : 

SCANRl .X. 
C2 

.* 1 S •• 
•• CHARACTER •• NO 

.oo A BLANK ••• oo.oo 
·oo .• .. . . .. .. 

• YES 

X ·····02 .. •··•· .. ••· · . • LOOK AT NEXT • 
CHARAC TER 

. x. 
E2 •• oo. HAS _ • 

· • 2 · 

• - MAXI MUM •• NO 
*. LENGTH BEEN ••••• oo 

·.EXCEEOED •• 
• oo •• .. ... 

• YES · • I · 
X ····F2········· · . RETURJ'{ 

· • 2 · 
.... F4········· · . NXTOPR 

:oo.oo.oo ...................... x: 

Chart SD. Scan Subroutines 
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SCANR2 .x. 
G4 *. 

•• IS·. 
•• CHARAe TER •• YE S 

•• A CO,.,MA.BLANK •••••••••••••••••••• 
• • OR EQUALS •• 

·.SIGN .--... -
• NO 

X NOFONO ic ·····H4 •.••••.••• 
• INCREASE • 
_ CHARAC TE R • 
.COUNT AND LOOK • 
• AT NEXT • 
• CHARAe TER • ................. 

. i. 
J4 •• 

•• HAS •• 
•• MAXIMUM ... NO 

... LENGTH BEEN ...... . 

· 

·.EXCEEOED •• 

-. * •• *.. x 
• YES •••••• 

X .•.. K4······.·· 
RE TURN 

• 2 • . . 

·····H5······.··· • SAVE • 
POSITION 

OF NEXT 
OPERANO · ................. 

X 
• ••• J5 ••••••••• · . RETURN • . ............... 

( 



Chart SE. End of Job 

*·*·*SP-H2 
.. .Sl-E 1 
..... UH-F 1 
* • 

WRT EOV X ······C3·· .. ·•• •. •. WRITE 
EOV LABEL 

ON 
SYS002 

X ····.·03 .. · ... · .... WRITE 
T APE MARK 

ON 
SV5002 

.Ii .. 
[=3 - • .. * ARE _ • 

• it TAPES TO it. NO 
*. BE REWOUND .* ........ .. .-it. ._ 

* •• -.. YES 

X 
•••• •• F3.· ••••••••• 

REWIND 
.. TAPES USED 

BY HA INT 

:.r:: •.......•. : 
BCA"ICl .x .. 

G3 it • 

.. " IS * • 
.. " JOB TO .... YES 

*. BE CANCELLED ............................... . 
o. 

* • 
•• • + 

o NO 

EOJ X CANCEL X .... H3········· ····H4·.······· .. SVC 14 it .. svc b .. 
EOJ CANCEL 
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••• *A2 •• ·*.** •• 
* * ERRRTN 

TXTTST X 
·····B2·**·*·*·*· GET ERROR 

MESSAGE. 
SET UP 

CCW 

.. X. 
C2 ... .. .. 

YES.. *. 
• ......... ••• ••••• ••• INFOR~ATJON •• 

X 
·····Elftftft.ftftft 
• TURN ON • 

MESSAGE 
SW ITCH 
Nap 1 *. .............. 

*. MESSAGE •• .. .. 
* ••• 

* NO 

DMSG • X. 
02 •• 

.·SYSLST •• 
•• SAME DEVICE •• YES 

•• AS SYSlOG ••••••••••• oo ......... . .. . . 
• * .... 

* NO 

lGCARD • X. 
E2 .. .. 

YES •• ACTION •• 
•••••• MESSAGE •• .. .. .. .. .... 

• NO 

X ...... F2··········· PRJ NT LAST 
• CONTROL CARD • 

ON 
SYSlST 

X 
••• ftftE3······· 
• TURN ON • 
.. CANCEL • 
• SWITCH NOP2 .. · . 

: ............ oo .. X: ............ x: X ............. " ....... oo ...... oo: 

JMSG X ·· .... C2··········· PRI NT ERROR 
MESSAGE 

ON 
S YSLS T 

NOPI • Xoo 
H2 

•• ··MESSAGE·· •• YES 
.oo SWITCH ...... . 

•• ON •• 

•• •••• x 
• NC . . 

: 2 .... 
NOP2 .; X. 

J2 
.' •• CANeE l •• NO 

•• SWI TCH ...... . 
•• ON ... .­.. .. 

•••• • YES • 

• * • 1 
• 3 ..... • · . 

X ····K2···.··.·· SVC 6 
CANCEL 

Chart SF. Error Message Subroutine 
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.... 
- * • 1 _ 

* • 

X ······84··········· PRINT 
ME SSAGE 

ON 
$Y$lOG 

.x . 
C4 •• 

•• 1052 •• 
•• ASSIGNED •• NO 

•• TO SYSlOG •••••• 
.' 

ANSWER X ······04··········· GET OPERATOR 
ANSWER 

FROM 
SVSlOG 

.x. 
E4 •• 

•• AN SWER •• 

x .... 
• 3 

•• CANCEL YES 
.oo OR BLANK •• oo •• oo .. .. .. .. . ... 

• NO 

.x . 
f4 •• 

x .... · - 3 · .... 
... oo. ANSWER •••• NO 

IGNORE oo ........................ .. .. .. ... . . .. .. 
• YES 

5K IPIT X ·····G4······· • INDICATE THIS 
STATEMENT • 

TO BE 
BYPASSED · .............. 

· '. • 2 •• X. 

X ·····G5 •••.•.. • TURN ON • 
ERROR • 

SWITCH • 
MODI F • . . .............. 

• ·oo ............ oo ...... oo ........... oo .. .... . 
RfTlST X •·· .• H4.······ • RESET NOPl • 

AND NOP2 
SWI TCHE S 

HOD IF .xoo 
J4 

•• ERROR •• YES 
•• SWITCH •••••• 

•• ON •• 
... oo· .... 

• NO 

X ····K4····· .... 
RETURN 

it . ... · . 
• 1 · 

( 



.... 01········· 
• * ROAFM · . ............... 
• 1 

. . 
•• X. . 

RESET 
OSTR T 1 
Swt TCH 

OFF 

X ·.··*Fl···.·*·*·­• EXGP SH. *-.-*-*-*-.-.-.-. READ 
NEX T 

HEADER • ......... ....... . 

.... A2······· .-· . SKI PTC 

SKI PTO • x. 
B2 

... IS· .. 
•• NEWVOl Y[S 

•• SWI TCH 
ON •• · . *. •• 

• NO 
• 2 

.. x. 
02 

•• wIll •• YES 
•• CUTPUT TAPE ••• 0 ...... 0 .......... . 

•• HAVE C L •• .. .. .. .. 
• NO 

SKIPTT .x. 
D2 

... IS· • 
•• DESIRED •• NO 

*. LIBRARY ON •••• 0 .. 

•• PRIVATE •• 
..TAPE •• .. .. 

• YES 

X 
•• •••• E2· •• • ••• • ••• 

OPEN PRIVATE 
TAPE SVSRlB 

OR SYSSlB 

.x. 
D3 

... IS •• 
DES IRED •• NO 
LIBRARy.· •••• 

CL . ... 
• YES 

X ······E3· ........ ·· REwIND SYSRES 
TO CORE 

IMAGE 
LIBRARY 

· i :X ............. : 
.. x ................................... .. 

BUFCOM X ·•· •. F2···· .•. · . SET 
OTSTRI 

SWITCH ON 

: ................................ X: 
TSTEOV oX. 

G2 ... .. 
•• END YES 

*. 
OF SYSRES .......................... .. 

* .... 
.* · . 

* NO 

. x. 
H2 

LIBRARY LIBRARY 
LOW.. COtJPARE ... HIGH • 

•••••••••••••••••• *.WITH LIBRARY .* ................ X. 

X ·····J1·········" • EXCP SH. .-.-.-*-.- .. -.. -.- .. 
SKIP TO * 
NEXT 

: •.• !!~;~ !~~ ..... : 

••• * · . 
• 1 * · . 

". NA~E .* 

.* •• 

· . * ••• 
*EQUAl · '. * 3 •• x. 

.. X. NOFNIJL X 
J2 ••••• J3** •••• * 

.' . 
•• OTSTRI ON SET LIHRARY * 

*. SWITCH ........ NOT FOUND • 
INDICATOR 

.... * * ••••• *.* ••• ** 
• OFF · . . *SK •• X. 

• 04* 
BSRiNi· X ····.K2··*·.····· *EXCP SH. lI--. _*_ .-._._._._iI-

.. BAC K UP TO .. 
START OF 

LIBRARY 
••••••• * •••••• *.* 

* 2 . 

• 3 

Chart SG. Find Library Subroutine 

• .... *G4 •• ···*.·. 
OPN2SW 

. 
• 2 •••• 

•• IS VE S 
SVS002 .* .••• 

... Of'EN .* 
*. •. .* 

• NO 

OPN002 X 
*.··*.J4 •• ••• •••••• 

[Jf'EN 
SYS002 
OUTPUT 

ThPE 

: X ........... : 

X ..···K4········· 
RE TURN 
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Chart SH. 

····A3······ ... 
excp 

EXCP X ···.·B3······· • • •• 82 ••••••••• .. SET SH ITCH .. 
fO WAIT • 

EXCPl AFTER EXCP 

: •••••••••••••••••••••••• X: 

..... 
*SJ .. 
.. K3* .. 

EXCPl X ·····C3·········· .. SET LOGICAL .. 
.. UNIT IN .. 

eeo 

.x. 
03 * • 

• * IS * • • * UNIT *. NO 
SVSRES ..................... . 

*. .* 
*. .* 

* •• * 
" YES 

: .................•....•. x: 
TSTfo'iV X 

NNNNNNNNNNNNNNNNNNNNNNNNNN·····E3··········· 
.. DOES NOT excp .. SVC 15 
.. IF COHREG IF PROGRAM 
.. INDICATOR IS FETCH 
.. RESET, BIT 1 *010 NOT HOVE .. : .. ~~.~:!~.~~ ... : .~~~~~~:i!~~ • 

• x .. 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN * • 
• SYSRES MUST BE .. .* IS + • 
.. REPast T1 ONEO" YES .. " COHREG *. 
.. BEFORE excp.. .. ... *. INDICATOR .* 
.. WILL BE.. *. RESET .* 
: •••• !~;~~~~ •••• : •• ~.. • .•.• ·N~· 

it ······E4 ........... . 
SVC 0 

EXEC UTE 
DE;SIREf) 
CHANNEL ... ~~~~~~~ ... 

·SJ • 
•• B~. 

RCOVER * :X.oo ................. oo ••• oo .... : 

wrsw .x. 
G3 .... 

•• IS 
•• WAIT NO 

*. SWITCH •••••• 
•• ON .* 

.... ..* .... 
• YES 

x 
: •••• H3 ................. : 

WAIT 

· ............................. 

x 
: •••• J3 •••••••• 

... RESET ... 
WAIT • 

: SW ITCH .............. 
:x •.••••...• : 
x 

• •••• K3 •••••••••• 

• RETURN · 

Execute Channel Program Subroutine 
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· . 
• 3 • 

..... 
-SH • 
* F3* 

ReaVER .X .. 
63 * • 

• - * • • _ RECOVER .... ON 
*. SWITCH •••••• 

*. .-a. ._ 

* •• * 
• OFF 

X 
••••• C3 •••••••••• · . • SAVE CALLER • 
• REQUEST 

Sf ATUS . ................. 
:x ............... : 

RSTPQS X 
NNN NNN NNNNNNNNNN NN NNN NNNNN" ..... 03" ** ........ . 
• SETS COto'REG .. SVC 0 
.. I NDICATOR TO .. 
• -SVSRES NOT .. NO 
.. MOVED BY" • OPERATION • 
• PRDGRAfoI FETCH- .. ................. . ........... . 

X ··· .. E)······. • TURN ON • 
RECOVER 
SW ITCH 

· '. .. 1 _.x .. · . 
8SFT i*·- .x .. 

f3 
.* IS .* SVSRES 

*. AT CORRECT 
*. TH 

*. •• 
* •• * 

• NO · '. • 2 ... X. · . 
LBPO~j·· .x .. 

G3 - • 
• -COMPARE*. 

YES .......... 
. ... · . • 4 • · . 

.. lOW.* DESIRED •• HIGH 

.... · • 4 

BSFRl .X. 
05 

.." ]S 
NO ... SVSRES - • 

• •••• BEFORE FIRST .-
*. TM .-

X * ....... *... .. YES · . 
• 3 • · .... 

REWBCK X ······E5··········· SVC 0 

REWI NO 
.. SVSRES • 

TO LOAD POINT ............. 
x . ... · • 5 · 

• X ••••• oo.o ........... .o • .o ..................................... TM COUNT TO ............................................. .o .............. . 

BSfRTN X 
···.·HI·········· 

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

•• POS IT ION •• .. .­... -
·EQUAL 

.x .. 
H3 •• 

.·COMPARE·. 
lOW.. DESIRED ... HIGH 

• BACKSPACE • ......................... REC COUNT TO .* ••• .o •• .o ••••••• .o ••• 

• SYSRES TO 
• A TAPE MARK • ................. 

X 
•••• ·JI •••••••••• 

DECREASE 
TAPEMARK 

COUNT · . ................. 
x .... · . 

• 1 • · . 

BSRRTN X 
•••• *J2.** ••• •••• 
.E XCP SH. 
·-·-~ACKSPACE-·-· 

SYSRES 1 
• RECORD • * ••••••••••••••• 

x 
: •••• K2 ••••••••• : 

DECREASE 
RECORD 

COUNT 

· • 2 · 

..POSITION •• .. .. .. .. 
·EQUAl 

X ·····J3······· · TURN OFF 
RECOVER 
Sw IT CH 

X ·*·*.K3*······.·. · . • RESTORE CALLER. 
:REQUEST STATUS: 

:TSTMV 
X ..... 

·SH • 
• 02· .. · 

Chart SJ. Reposition SYRES for EXCP 

FSRRTN X 
·*···J4··**······ 
.EXCP SH* .-.-.-.-.-.-.-.-. 
• FORWARD SPACE. 
• SYSRES 1 • 

RECORD ................. 
X 

• •••• K4 ••••••• *·. · . INCREASE 
RECORU 

COUNT 

x .... · . 
• 2 • · . 

FSFRTN x ..... H5···.······ 
:~!~~-.-.-.-.-;~: 
• FORWARD SPACE. 
• $YSRES TO • 
• A T APE MARK • . ............... . 

x 
••••• J5 •••••••••• · . INCREASE 

T APEMARK 
COUNT · . . ............... . 

· '. • 5 •• X • · '. 
ClRRcr·· X ·····K5·········· · . • RESET RECORD • 

• COUNT • 
TO 0 · . ................. 

x ... -· • 2 · 
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•••• .. ·SN-l;3 
• • SP-J4 · .. . . . 

CPYARL K .····81······· . . 
SE T RL • 

INDICATUR 

..... 
·SP • 
•• J~. . 

CPyASL X ... ·.B2······· · . 51:;T Sl 
INDI(ATCR 

: .............................. X: 
MNCOPY X . ···.C2.· ..... · .. 

:~~~~!~-.-.-.-~~: 
• FIND START • 

OF LIBRARY · . ................. 

. . 
: 1 : 

.x. 
Bit •• .. .. 

TAPE •• YES 
•• MARK •••••••••••••••••••• .. .. .. . . · ... .. 

• 4 
• NO · 

~ODIFY .x. 
C4 ... 

• ON .. It ··MODIFY 
.X............... ••• SWITCH 

'. '. .. .. .. .. 
• •• ·PFF 

EOFINC X ·····es ..... · .... · . • t NCREMENT • 
T APE MARK 

COUNTER . . ............... . 
.. x. NOCOMP X .x . X 

· • 2 

02 •• 
•• t s •• 

.It L I~RARY ••• YFS 
MIS5I fl.:G •••••• 

It. •• .. .. . 
X 

••• ·.[:2 •••••••••• 
SET UP 
ccw TC 

R[AD 
LlBRARy 

X ·····F2·········· .E xCp St-h .-.-.-.-.-.-.-.-. 
READ .. 

lI8RARY 
RECtRO ................. 

x .. _.-
• SL • 
II 8l­.. . 
ANAll:N 

: .......................... X: 

.... · . 
• 3 • 

lOOPXY X ·····G2·········· • SE.TUP • 
CCW TO 

WRI TE 
LI BRARY 

X ...... HZ··········· \o,RITF. 
LIBRARY 

RECORD eN 
SYS002, 

: ............................ x: 

Chart SK. 

lOOPXZ X ·····J2·········· • Sl. T UP • 
CC\oj TO 

READ 
LI BRAP. y . ................. 

X ·····K2···· ... ··. 
:~:~~-.-.-.-.-~~: 
• READ • 

LIBRARy 
• RECORD .................. 

x .... · . 
• 1 · 

Copy Complete Library 

·····03·········· . . 
INCREMENT 

RECIJRO 
COUNT . . . ................. 

· • ? · 
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04 •• .. .. 
•• END OF •• YES 

•• LIBRARy.· •••• .. .. .. .. .... 
• NO 

X ·····E4······· 
TURN ON 
MODIFY 
SwITCH 

. : .. . . 
: 4 : 

x ..... 
.SG • 
.. .K!. 
BSRJNI 

••••• 05 ••••••• · . TURN OFF • 
,MOOI FY 
SWITCH 

X ······E5······ ... ·· WRITE TAPE 
MARK ON 
SYSOOZ 

.~ .. . 
: 3 : 

( 

( 



\ 
) 

••• * ** SK-D2 
* * SM-F) 
* * * SR-K4 

TG-F) ,G3, J3 

ANALEN .x. 
B 1 NNNNNNN NN'" ~NNNN NI\NNf\NNNNNW\ r-.N 1'J[\'.'Ilr. 

.* IS * BRANCH TO * 
.* ANAlEN *. YES CPRRl Tt-oE 

*.SWITCH SET TO....... FIRST Tlr-'E 
*.BRANCH TO.* THRCIJGH 

* .. OPR RL. * 
1- •• 1-

• NO 

O.,:{RL 
.x. 

Cl 
15 

._ ANALEN *. YES 
•• SWITCH SET TO.* •••• 

*.BRANCH fU.* 
·.OPRSL.* 

.... * 
* NO 

• X. 
01 

15 

*S I\l * 
* B 1 • . . 
OPRSL 

.* ANALEN •• YES 
-.SWITCH SeT TO.* •••• 

*.BRA\lCH TO •• 
·.OPREN.· , -... 

• NO 

. x. 
El 

•• IS 

.* ••• 
* SP • 
• C 1. . . . 
OPREN 

._ ANALEN -. 'YES 
*.SWITCH SET TO.- •••• 

•• BRANCH TO •• 
*\oIR TEOV • ·0 .* 

• NO 

•• **. 
• SM * 
• B t* 

o • · OPRRL 

_ .... 
• Sf II 

• C3* 

WR TEOV 

* .. * * * 
*sa * 
* C 2* 

OPRCL .x . 
03 11-. 

.* IS r Hts-. 
YES • * A 
... *. CATAL CARD 

* •• * • 
·SA -
- G3* .. 

ERR i NV 

. . 

.... 
.E3 

•• IS 
•• r1AINTR -. YES 

•• OR MAINTS IN 0· .... 
COR~ . . 
*. o· o NO 

, 
• •••• F3 * •••••• 
* TURN ON • 
*MAINTC-IN-CDRE 
* COpy CL I AND 
- DEl[f • 

SWnCHES If .................. 
x ..... 

• S6 • 
.. F4. 

SCf~r~FS 

••••••• SM-E 3 
•••• SP-E4 
o 

CPYE:CL X ·····J3·*····· • TIJRN OFF • 
• MAINTC OHEf • 
• s~nrCH 

X ····K3········* • MAII'HC &8 !I 
CHART Sf; 

DUfORD 

Chart SL. Fetch for Core Image Library 
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........ S6-C 3 
: ... : SL-61,El' 

OPRRL X ·····81·····.· .. SET ANAlEN ... 

..... 
*SN .. 
.. C3-· . . 

• 1 

.x. 
~3 *. 

.." IS CL * .. 

· . 
• 2 • · . 

SWITCH TO • ._PROCESS ING *. YES .. 
BRANCH TO • *. COMPLETE •••••••••••••••••• X. 

DPRRl 

* .............. *. .* *. . • ti •• _ 

• NO 

: ••.••••••••••••••••••••• X: 
X ·····Cl······· .. TURN ON • 

Rl COpy 
SWITCH . .............. 

. x. PRVRLe 
Dl .... • •••• 02 ••••••• 

.. " IS .... .. T URN ON .. 
.If SYSRlB *. YES .. SVSRlB .. 

*. ASSIGNED •••••••••• X. Rf;WINO .. 
*. .* ... ShITCH .....* .. 

* •• -
• NO 

.. x .. 
El *. 

•• HAS *. 
.. -NUVOL CARD *. YES .. 

*. BEEN READ ................... x. .. . .. ... . .. ..... 
• NO 

NOPRLB .x. 
fl·. 

• * IS •• 
• * MAINTS *. YES 

•• IN CORE •••••• 

'. .... 
• NO 

. ' 
oX ..... 

·SA • 
•• o~. . 

PRVRll X 
• .. • ... fZ··· •••• 
.. TURN • 

OfF COPY 
Sl Sw . . .............. . 

ENDCl X ·····C3······· .. TURN ON it 

.. CL E(JV .. 
SW IT CH 

.x .. 
D3 *. .* IS .... 

* . 

.* MAINTC *. YES 
*. IN CORE .* ........ 

*. .* 
*. .* 

* •• -
• NO .... 

* • . 
.SP •• x. 
:.~: .. 

TSTCAT .X. 
1:3 •• . •.• cn AL •••• YESX 

•• SW ITCH 
•• ON 

•• ..... X 
• NO ...... 

.x .. 
F3 •• 

•• IS ... 

·SL • 
• J3· .. 

•• COPY CL •• NO 
•• SW ITCH ON •••••• .. . . .. . . . ... 

• YES 
x ..... 

·SL • 
• B 1 • . . . 

CAlLRl X 
•• •• ·C4· •••••• 
.. TURN ON ... 
*CL EOV,MAINTR-
• IN-CORE AND .. 
... SYSOOI REWIND_ 
.. SWITCHES ... . ............ . 

X ······04········.·· sVC 4 
LOAD MAINTR 

.' SCANFS 

.x .. aUTORO 
PRPHSE · i. 

ANAL EN 

G1 •• 
•• IS •• 

•• MAINTR •• YES 
•• IN CORE •••••• 

*. .. .. .... 
• NO 

x .... . . 
: L : 

. ' 
x ....... 

·S8 • 
• F4· . . . 
SC ANFS 

GZ •• 
•• IS •• 

.* MAl NTR •• YES 
•• I N CORE •••••• .. . . .. .. 

••• * 
• Nt 

X ·····H2······· TURN OFF • 
COpy CL 
SwI TCH . . .............. . 

..~ .. 
·S8 • 
• F4· .. . 
SCANFS 

X · .. ··G3········· • MAINTC • 
CHART SQ 

· i. PVEROR ~ 
J2 ... • ••••• J 3 ••••••••••• 

•• HAS •• ERRRTN SF 
•• ANY PH~SE •• YES .-.-.-.. -.-.-.-.-. 

*. BEEN CALLED ........... x ERROR 
*. ... ~ESS AGE 

3M461 *. .• • •••••••••••• 
• NC 

x .... . . 
* 2 • . . X ··.·1<3·· ••• •••• SVC 2 

CANCEL 

Chart SM. Fetch for Relocatable Library 
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•••••• SB-C4 
• SL-C 1 . . . 

OPRSL X ·····Bl···· .. · .. .. SET ANALEN • 
SWI TCH TO • 
BRANCH TO • 

OPR SL 

X 
• .. ···Cl ..... ••••• • TURN ON • 

SL COPY 
SwITCH 

.x. 
01 •• 

PRYSLB ·····02 .. · .. ··• .. •• IS TORN ON • 
SYSSLB *. YES • SYSSlP 

.... ASSIG~EO ........ ••• X.. REWIND 
'. •• SIooITCH • 
'. . 

" .... 
• NO 

. x. 
El •• 

• " HA S •• 
.*NUVOL CARD •• YES • 

*. BEEN KEAD •••••••••••••••••• X. 
*. .• .. .. .. .. 

• NO 

.L PRIJSLl X 
Fl·. ........ ·F2 .. ••• ...... 

•• IS·. • TURN OFF .. 
•• MAI~TS YES 

•• IN CORE •••••• 
*. .• .. . . ... .. 

• NO ••••• 

.x. 
Cl •• 

•• IS RL •• 

·SP • 
• F4· .. . 
SC ANF S 

PRPHSE 

COPY RL • 
Shl TCH .. 

• X. 
G2 •• 

." IS ". 
•• PROCESSING •• NO • " MAl HTS •• YES 

•• COMPLETE ...... . . . 
'. .. .. x 

• YES ..... · • 1 

•• IN CORE ...... . ". .. .. ." .... 
• NO * •••• 

·58 • 
• F4* . 

. 
• 1 

.x. 
"3 

..... 
·sP • 
• H4 • 

..··MAI~TR •••• YES • 
•• IN CORE •••••••••••••••••• x. .. .. .. . . .. ... 

• NO 

.x. 
(3 •• 

•• IS Cl •• 
•• PROCESSING •• NO 

•• COMPLETE •••••• 

CPYERL X 
·.···C4·· •• •• .. 
• TURN ON 

Rl EOV • 
swITCH • 

'. .. .. x •••••••••••••• 
• YES ....... 

• SM • 
•• c ~. 

X 
ENDCL 

..····03 .. ··••·· • TURN ON 
RL EOV • 
SWITCH • 

.x . 
E3 •• 

•• IS ... 
•• COpy RL •• YES 

•• SWITCH 
•• ON .' '. .... 

• NO .... · '. : 2 :_)(. ..... . 
CAllSL X 

·.···F3·· .. • .... • 
• TURN ON • 
.. MA INTS-IN- • 
.CORE AND SYSOOI. 
• REWIND • 

SW ITCH . ............ . 
.x. 

G3 
•• IS •• 

x ..... 
·SK • 
• B 1. . . . 
CPYARL 

•• PRIVATE •• NO 

X ····04 ......... . 
• ~~1~P\~8 · ............... 

•• TAPE SwITCH .................... 00. 
... ON •• 

*. •• . ..... 
• YES 

.x. X SCANFS 
X 

HI ". 
• ARE BOTH • 

•• Rl ANO SL •• NO 
•• COP lEO ALONE oo ...... .. . .. .. . . .. .. 

• YES 

RLSl TP X 
•••• .. ·Jl .. ••• .. •••••• ERRR TN SF .-.-... -*-.-.-.-.-. 

ERROR 
MESSAGE 

3M451 ................. 

X .. ··Kl········· .. SVC ') • 
.. CANCEL 

· • 2 · 

.. ····H2··· .. ··· . . 
TURN OFF 

COPY CL 
SWI TCH 

. x. 
J2 .0 

•• HAS •• 
... ANY PHASE •• vES 

• .. BEEN CALLED .* .... .. .. 
.0 

• •• I-

o NQ 
x ...... 

• SM • 
• J3· .. . 

•• ... ·H3.· •• • ..... • • 
:~~!~:~-.-.-*-~~: 
.. FIllD START 
• OF SL AND • 

: •• 2~~~*~:~22; •• : 

:x ..... _ ••... _ ............. 0: 
LCACS X 

...... J 3 •••• * ••••• 
• ' CHANGE 

BASE 
.. R.EG IS T ERS 
• FOR MA INTS · 

PVEROR • 
• 2 LOADS 1 X .. ·····K3···· .. ·····. svc 4 

• LOAD MAINT5 

..... 
·S.B • 
• F4· 

StANFS 

Chart SN. Fetch for Source Statement Library 
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****** SB-HI 
* * Sl-Dl 
• * * · . 

OPREN X 
***·*Cl*****·· 
• SET ANAlEN • 

SWITCH TO • 
BRANC H TO • 

OPEN 

.x. 
01 ... 

•• HAS ANY •• 
•• LIBRARY •• NO 

-. BEEN " •• "." 
."PROCE SSED" • 

••• " .*.* X 
• YES •••• · : 1 

· x. EI •• 
• -Isel*. 

.*PROCESSING *. YES 
•• COMPLETE ••• " •• .. .. 

-. .* .... ic 
• NO .... · • 2 · 

· x. F1 •• 
.. - ARE •• 

* •• * · . 
• 3 . 
••• * 

".BOTH RL AND •• NO • 
•• SL COPIED ..................... x. 

•• ALONE •• 

••• * 
• YES 

RLSL TP X 
······Gi*·····*···· 

ERRR TN SF .-.-.-.-.-.-.-.-. 
ERROR 

MESSAGE 

.* •• ~~:;! .. *. 

X 
**··Hi ••• •••• •• 

SVC 2 
CANCEL 

SLBRCH • X. 
G2 •• 

• *ISSl·. 
•• PROCESSING •• YES 

•• cor~PlETE • * ...... 
*. .• .. .. 

••• * 
• NO 

• x. 
H2 - • . -.* f~ fi~ * ••• NO X 

•• CUPIED .* ..... 
'. '. 

* •• * 

. . 
.' 

* YES 

X ·····J2····*·· - TURN ON • 
SL EOV * 
SWI TCH • . 

•• * ••••••••••• 

••• *. 
-SK -
• B2· . . 

x ..... 
·SE * 
* C3 • . . . 
WRT EOV 

Chart SP. End of Fetch 

.... 
* • 
• 2 * 

.... · . 
: 1 : 

ClBRCH X ·····04··· ... * * TURN ON • 
Cl EOY • 
SWITCH * 

.. x. 
E4 •• 

•• IS •• 
•• MAINIC YES 

•• IN CfJRE .. * •••• 
.' .. .. 

* ••• 
• NO 

. x. 
F4 

.* IS *. 

ic . .... 
·SL • 
• J3· · . · CPYECL 

•• Cl TO •• YES 
•• BE COPIED •••••• ... ... 

- •• * 
• NO 

ic ••• *­
·SM • 
• E3· 

: .......................... " ••• .. x: · . 
Rl BRCH X 

*····G4······ • 
• TURN ON • 

RL EOV 
SWITCH 

3 . 
H4 ... 

.* IS 

* . 
TSTCAT 

.* MAINTR *. YES 
•• IN CORE •••••• 

•. •• x 
• NO ••••• 

.x. 
J4 * • 

·SN • 
* (4* 

· CPYERl 

• ·lSRl*. 
•• TO BE *. YES 

*. COPIED ...... . 
'. *. 

*. .* 
.' .' 

• NO 

· . 
• 3 • · . 

* •••• 
·SK -* Bl· · . · CPYARL 
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***.Al***···· .. • 
• MAINTC .. . 

i . ····Sl.·.· ..... . 
• ~DP * 
• CATAl ENTRY • 
• FOR • 

RL AND SL . ................... 

i · .. ···Ct·········· • NOP • 
• DELET ENTRY • 

···.82· •. · .•••. 
: f.l!AI r-.TC &. 4 • 

····C2· .. · .. ·•••• MAINTC &. 8 

• I • . . .... 
T5TIPl .. X. 

Alt • *. .* IS •• 
•• IPL TO BE •• YES 

*oo CATAl(]GEO •••••••••••••••••••• .. .. .. . . ... .. 
• NO 

.x. CATIPL .X • 
B4 •• .. .. 

•• VALID •• NO 
•• HFADER •••••• 

'. 
•••• •••• X 

• YES ..... 

.x. 
&4 •• 

· . 
• 5 • · . 

YFS .. * C(]PV •• 

85 •• 
•• FIRST •• 

•• T I HE •• NO 
•• THROUGH •••••• .. . . . ... 

• YES 

. x. 
C5 •• 

.' 

•• IS IPl •• • 
... 1 TO BE •• YES. 

FOR ................... ••• BOTH IPLS •• •• CATALOGED •••• X. 
RL AND Sl 

: X ...................... oo ... : 

.x. 
01 ... 

... FIRST •• 
... TIME .oo NO 

•• THROUGH ...... oo .. .. 
'. .... i 

• YES 

COPIPL i ··.· .. 03.·········· COPY TWO 
IPL RECORDS 
FROM SYSRES 

TO 
SVS002 ............. 

.. .. 
'. .. .. 

• NO 

WR IPL2 i ·.·.·.04 .......... . 
COpy ONE 

IPL RECORD 
FRO~ SVSRES 

TO 
SYS002 . ........... . 
.' . ...... 

·SR .. 
• 82· . . • .x •• 4 • . .. .......... ••• ••• ••••..•.. x.· • 

X 
·····El·········· 
.SKII-'TO SG. .-.-.-.-.-.-.-.-. 

BGNMNT 
TsrsPV .x. 

E4 •• 
•• IS·. 

YES •• SUPERVISOR •• 
• OPEN SYS002 • ........................ TO BE •• 
• AND REhlND : .... ~~~~;; ..... . 

.x. 
Fl 

... IS •• 

.... · • b · 
•• CATAl BIT •• • 

•• IN COHREG ....... oo ................ x. 
•• ON •• 

*. • • .. .. 
• YES 

i ······Gl·····.·· •.. BYPASS LABE:L 
AND TAPE 

MARK ON 
sysoao 

· '. • 3 .oox. · '. 
TSTFRS·· X ·· .. ···H1··········· READ PHASE 

NAME FROM 
5V5000 

COPYBG X ······Gz ........... . 
t(]PV I PlS AND 

SUPERVI SOR 
FR(]'" SYSRES 

• TO SVS002 

· : 2 

CATSPV X ······F3··········· WRITE 
• SUPERV [SOR 

FROM SYSOOO 
• TO SYS002 • 

X ······C3·······.··. BYPASS 
• SUPERV JSOR 

ON 
5V5RE5 

x . .... 
·SR • 
.. B2. . 
BCNMNT 

· . 
• 5 • · . 

. x. .•. LEHSG X 
Jl •• J2 •• • ••••• J3 ••••••••••• 

•• -. ..... ERRRTN SF 

.:. EQF ·:.!~~ ..... x.: .. R~fR!~G ·:.!~~ ..... x·-·SyS~O~-NOl-·-· 
•• •• *. RECCRD •• • LINK EOIT • .. .. .. .... .... . .. ~~~~~~ .... 

• NO • NO 

:x ..•.••....•••.....•..... : 
.X. TRNOFF X 

Kl •• • •••• K2 ••••••• 
•• -. • TURN OFF • 

•• GOOD •• NO • CATAL BIT IN • 
•• LINK EOI T •••••••••• x_ CCMREG. • 

•• OUTPUT •• • REwlfocD SYSOOO. .... . . .. .. . ............. . 
• YES 

.:.. .: .. · . 
• 1 • 6 · . . .... 

Chart SQ. Catalog IPL's and Supervisor 

·.CATALOGED •• .. . . .... 
• NO 

COPYBG K 
•• • •• ·F4 ........... . 

CUPY 
SUPERVI SUR 
FROM SYSRE S 

TO SYS002 

.... . ' . 
.. 2 •• x. . . ..... .. 

NDINIT X ······G4·.· ......... . WRITE 
TAPE: "ARK 

AFTER 
• SUPERVI SUR • 

.x . 
H4 ... 

•• IS •• 
NO ... CATAL BIT •• 

•• ••• IN CO~REG •• 

i . .... 
• S5 • 
• 83· .. 
BGMNT2 

•• ON 
•. .* .... 

• YES 

x . ..... 
·SR • 
•• H~. 

· FRSTRU 

. 

.. .. . . .. ... 
• NO 

COPONE X • .. ····05 ............ . 
COpy (PL 

• FROM S VSRES 
TO SV$002 

: x ........ . 
NEWI PL X ······E5···.····.·tI WRITE IPL 

FROM 
SYSOOO TO 

SYS002 

i 
•••••• F5 .............. . 

BYPASS 
IPL 
ON 

SV$RES 

.x. 
G5 •• 

•• ARE •• 
NO ... 80TH IPlS •• 

••••• WRI TTEN ON •• 
•• SVS002 •• ... . . .. .. 

• YES 
• 3 

i 
....... H5 ........... . 

READ PHASE 
NAME FROM 

SYSOOO 

· . • • · 
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._ .. · . 
• 4 • 

· .. .... * .... . 
.. 1 *. x. _SO-Ot,G3 
.. .. SS-F2 
** •• 

BGNr-'NT .. x. 
62 

.. " IS *. 
.. " CATAt BIT *. NO 

*. IN .* ....... 
*. COMREG 

*. ON .. " 
* ... " 

.. YES 

.. x. 
C2 

.* WAS e. 

ic ..... 
-55 .. 
.... B~* 

.. " PREVI DUS *o. YES 
*. WRI TE FRCf" .. * ....... 

*o. SVSRES .* 
'. * ... " ic 

• NO .... · . 

· • 6 

· . o 2 • 

• 0 

.x. 
R4 

LOW.* SYSRES *o. *o. HIGH 
.. ... *. COMPARED TO .. *0 ...... 

.... 5'1'5000 .. " 

x ..... 
-55 .. 
.. E3* .. 
TSrDEl 

.... .* .. ... -
-EQUAL 

X ······C4.······.·.· B YPA 5S 
PHASE 

ON SySRE 5 

: ...................... o. .................. X: 
: 3 .. ..... : ............................................... X:X ................... : 

RDNUHD X ······02··········· READ NEXT 
PHASE NAflE 

FROM 
SYSOOO 

it ... " 

• NO 

E2. ic. 
• o. 

x .... 
o 0 
o 7 · 

• •••• F3 •••• • •• . 
.. " EOf *0 YES .. TURN OFF 

CAT At R IT *. ON 5'1'5000 .* .............. x_ . ' IN CDMREG .. 

* ... " 
~ NO 

: ............................................... X: 
..x. 

G3 *. .* WAS .... 

WINDUP X · ..... 04··········· WR t TE 
FROM 

SV SCOO TO 
5'1'$002 

.... 

ic .... 
• 1 .... 

• o. 
: 5 :.X ••• S5-83,D3 .... 

ALLDUN · x. G4 
'. 

•• YES NO.* SYSRES *. YES ................................ .o.... FORWARD ....... . 

•• 15 
OELET 

SWITCH 
ON 

.......................... 
o • 

• 3 • o • 

.. •• SPACED •• 
... .o" 

. 
.. 7 it ..... 

FRSTRU .. X .. 
H2 .. .. 

•• IS PHASE •• • 
•• NAME OUT OF ........................... .oX. 

GRDER •• .. . .. ..... · 

•••• * 
·SS • 
• 83 • 

8GMNT2 
WITH 
F5PCSW 
OFF 

: •• .o ............................ X: 

RDOLHD X 
• .... ··J2 .. •• ... •••••• 

READ NEXT 
PHASE NA"'E 

FROM 
SVSRES 

NDCILR oX .. 
<2 

.' 
END -. YES • .o Of C L ON •••••• 

_. SYSRES •• .. .. .. .. -
• NO 

x ..... . 
• 2 · 

..! ... · • 5 

X 
.. ••• •• J3·· .. •••••• .. • ERRRTN SF .-.-.-.-.-.-.-.-. 

PHASE 
NOT 

CAT ALUGED .............. 

X 
• ••••• K3 ............ .. 

BYPASS 
PHASE 

ON 
5 YSOOO 

...... · . 
• 4 · 

'. .. .. .. . ' 
• NO 

· x. BRNGDN X. 
H4 

.* IS·. 
•• CATAL BIT •• YES 

•• IN COMRI:G .o ••••• 
•• ON •• ... .. . ... 

• NO 

i< 
•••••• J4 ••••••••••• 

WRI TE 
TRA ILER 

AND TAPEMARK 
• ON 5VS002 .. 

X ·····K4······· . . 
TANALEN 

ENO OF CL 
SWI TCH 

x . .... 
*SL • 
• 8 I. · . 

ANA LEN 

x .... . . 
o 6 • . .... 

••••• HS·········· · . • REDUCE PHAS E • 
• NAME TO. 

8 BYT ES 

ic ..... 
·S5 • 
• J4" . . 
~VNA~E 

Chart SR. Catalog 
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Chart SSe 

· 

· .. -SQ-H4 
SR-B2.G3 

BGMNT2 eX .. 
B3 

_."- EOF •••• YES 
*. ON .* ..... w. SVSRES ._ a. ._ 

a •• _ 

• NO 

X ······C3··········· 
.. READ PHASE 

NAME FROM 
SVSRES 

.. x. 
D3 * .. 

• * * • 

x ..... 
*SR • 
.. F4* .. . 
AlLDUN 

.. " ENU *. YES *. OF CL ON ...... .. 
*. SYSRES .-

*. .-
* •• -

• 1 • NO · . . . 
aSR _.x . 
.. 64_ .... ..x .. TSTOEL 

El * • 
• - IS 

.. NO.* DElET 

.X ................. -. SWITCH 
*. ON 

*. .w 
* •• * 

.. YES 

. 
ALL DUN 

.. 

COPRES i< DELCHK .X .. 

Delete 

· .. ····Fl··········· 
WRI TE PHASE .. 
FROM SVSRES 

TO SYS002 

•• a •• 
*SR .. 
.. 82-. . . 
BGNHNT 

F3 - • 
• _ARE ALl- • 

.. • PHASES UF A4. NO 
..PROGRA~ TO BE ...................................................................... .. 

*. DELETED •• 
*. .* •••• 

w •• * .. .. 
.. YES .. 2 .. 

.x . 
C3 *. 

.*SV5RES -. 

.ox . 
G5 ... 

.. ·SYSRES ... 
HIGH .* PROG NAME *. LOW 

.. •••• COMPARED TO .* ..... 
*. DELET .* 

*.QPND •• 

• HIGH •• PHASE NAME •• lOW 

.... · • 2 · 
* •• --EQUAL 

BYPROG X 
•••••• Hl ••••••••• •• 

BYPASS 
PROGRAM 

ON 
SYSRES 

x _ .... 
·SA • 
•• C!* · ENTMAJ 

.x •••••••••••••••••• COMPARFD TO .* •• 

x .... . . 
: 1 : 

DEL ERR X 
• •••• H4*** •••• . 

TURN ON 
SEQ ERROR • 
INDICATOR • 

. . 
.SR •• X. 
* H5* 

MVNAME* X 
•••• ··J4·.* •••••••• 

ERRR TN Sf .-.-.-.-.-.-.-.-. 
PHASE 

NOT 
DELETED •••• * •••••••• 

x ..... 
·SA • •• C! • . 
FNTMA J 

•• DElEr •• 
*.OPNO .* 

•• ~ ·e*QUAL .. ~* 

X ······H5··········· 
BYPASS 

PHASE 
ON ... ~~~~~~ .... 
. .... 
·SA • 
• CI· . . . 
ENTMAI 

. 
1 • . 

Charts 279 



.... Al········· · . MA INTR • 

ACATAI X ·····Bl·.····· · . • SE T • 

•••• A2 ••••••••• · . : P'AINTR PLUS 4 : ............... 

ADELE I 

•• YES 

•••• A4 ••••••••• · . • MAINTR PLUS 8 • 

.x. 
84 •• 

•••• IS •• YES 
• ENTRY SWITCH • 
: TO CAUL •• '. 

IS 
OPERAND 

ALL 
.................... . . •• IT FIRST •••••• 

•• ENTRY •• .............. .. .. -... 
• NC 

ADElRS X 
: •••• C2 •••••••• 

• SET • 
• ENTRY SWITCH • 
• TO DELET .. . .............. 

: ...•..................•. x: 
AI NIT X 

••••• 02 .......... . 
• GET • 

AINITl 

MODULE • 
NAME, 

OPERAND 

. x. 
E2 •• .. .. 

•• I S NO 
•• IT FIRST •••••• 

•• ENTRY.· .. .. 
* ••• x 

• YES .... · • 3 

ic 
·····F2······· 
• SET • 
• FIRST ENTRy. 
• SWITCH TO • 
:NOT FIRST ENT~Y .............. 

ic 
NNNNNNN NN NNNNNNNN NNN NNNNN N ..... G 2 ••• _ •• It •••• 
• LOGICAL UNITS. 
• ARE CHECKED • 
• FOR UN IQUE • 

ASSIGNMENTS • · . . ................. 
OPEN 

SVSDOI 
AND 

SVSI PT ............. 
. x. 

H2 •• .. .. 
NO •• END •• 

..... ••••• •••••••• .... OF •• 

AINITC ic ·····Jl·· .......... . .OPN2SW SG. .-.-.-.-.-.-.-.-. 
OPEN SVS002 : . ................. 

x .... . . 
: 3 : 

RL . ' .. .. 
•. ti· yes 

· '. • 2 •••• · . 
AI NI 14·· . x. J2 ti. .• ti. 

•• IS •• YES 
•• RL ON •••••• 

•• SVSRlB •• 
.•••• •••• x 

• NO •••• 

ic ·····K2·······.·. · . 
• SET UP 

eeB TO 
READ FRO"" 

: •••• ~!~~~~ •••••• 

x .... . 
• I 

· • 1 · 

Chart TA. Initialization 

.x. 
C3 •• .. .. 

•• .* ... .. 
• NO 

X ..··.C4 •• ·•·•• · 

..~ .. 
·TG • • • A~ti . 
RlENO 

•• IS •• YES • SE.T • 
•• IT FIRST •••••• • ENTR Y SWI TCH • 

•• ENTRY.· .. . . .... 
• NO 

x 
: •••• 03 •••••••• 

SET 
END OF Rl 

• SWITCH •• .............. 
.. ~ .. 
·SA • 
• Cl· . 
ENTMA I 

.... · . • 3 • 

x ..... 
·SA • 
... C~. . 
ENT~AI 

.. TO RlEND • · . . ............ . 
x .... · . 

• 2 • · . 

, 
, I · 

AINIT2 X ·····FIt .•. · •••... .SK[PTO SG. .-.-.-.-.-._ti_._. 
• FIND STAR r OF -
• Rl AND OPEN • : .... ~:~~~~ ..... : 

.x. 
Git •• .. .. 

•• DOES •• NO 
-. RL ••••••••••••••••••• oo 

•• EXIST .--. .. 
·oo .• 

• YES 

.x . 
H4 •• .. .. 

.• .oo NO • 
•• NEWVOL ••••••• oo .... oo •• oo •• oox. 

·oo .• .. . . . .... 
• YES 

ic •·· .. ·J4··· .. ···* .. 
:~~~~-.-.-.-.-~~: 
• REAO ,",DOUlE • 
• HDR FROM Rl • · . ................. 

AINIT3 x _···*JS·· .•••• , . 
HI 

END OF RL 
SWITCH 

: ................ oo.oooo ••• oo ... x:x ••••• oo .......... oo ••• oo ..... : 

AINITF .x. 
K4 •• 

• * •• 
CAT.. TEST •• END 
••••• ENTRy •••••• 

•• SWITCH .* 

._a •• 
·TB • 
• AlttCATAl . . 

-... 
- DEL 
:OELET 

.• ! .. 
·re • · Bl· .. · 

x ..... 
• TG • 
• A3·RlEND . . 
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CATAL 

..... 
• TA • 
• K4· . . · 
• X. 

A1 *. .. .. 
•• END •• YES 

... OF •••••• 
•• RL •• .. .. ..... 

• NO .... · '. • 2 •• X. . ' . 
CATCHp·· .X. 

Bl •• 
• ·OPERAND ... 

x .... · . 
• 1 • · . 

LOW •• COMPARED TO". HIGH 
...... NEXT MODULE .................... . 

•• HEADER •• 

• .~.... • •••• EQ~:l 
• 1 • · . .... 

CATEN X ·····C1·········· .RSKIP TG. . -.-.-.-.-.-.-.-. 
SK IP "'ODULE • 

AND READ • 

..... ~~:!.~~~ .... : 

. x. 
01 •• ... .. 

CA THP X ·····CZ··.······. :~S~~!.-.-.-.-!~: 
• COPY "'ODULE 
• AND READ 
.. NEXT HoR • ................. 

• x • 
OZ •• .. .. 

•• •• NO .* •. NO 
• '. TAPEMARK •••••• •• TAPE"'ARK •••••• .. .. .. .. .. .. .. .. . ~ .. · 

..... .•.• i 
• YES • YES •••• 

i .. ····El······ .. · . • SE r • 
END OF RL • 

SWITCH • 

· '. 

• 1 · 
X ·····EZ ..... ••· · . SET 

END OF RL 
swiTCH · .............. 

• 1 •• X. • 
• ... X ............................. . 

CATTp··· .X. 
Fl· • 

•• OPERANO·. 
•• COMPARED TO •• EQUAL. LOW 

•• LAST MODULE ..................... . 
•• HEADER •• 

.' .. .. 
• HIGH 

ReAT X ······Gl··········· REWIND 
SYS001, 
SCRA rCH 

TAPE 

.... 
• •• .TF· 
• 5 •• X.X •• C3. · . .. 

RCATA··· X ..•.•. H1······.···· 
READ CARD 

FROM 
SVSIPT 

OUTSEQ X ·.···.G2·.··.·.·.·· ERRRTN SF . -.-.-.-.-.-.-.-. 
ERROR f'IIESSAGE 

• 3H30D • 

X 
••••• HZ·········· 

:~!~~~!-.-.-.-!~: 
SKI P MODULE • 

ON SYSI PT • · . ................. 
••••• TO-HZ,H3 

• • • TE-F5 · X.. •• . . 
. x. 

J1 •• .. .. 
.• *. YES 

•• END OF ...... . 
•• FILE .. .. .. .. 

• NO ••••• 
• SB • · .F~. 

X .... -
·SA • 
• C1-.. 
ENTMAI 

RCATAL 
AE~ID .. x. . ... 

. 
:' 2 

. . 
• 3 • .... 
• X • 

A4 •• .. .. 
END YES 

•• CARD .................... . ... .. .. .. . .... 
• NO 

.i. RCENO X 
B4 •• .. .. 

•• SY~ OR •• YES 
•• REP •• 0 ••• 

•• CARD •• .. .. ..... 
• NO 

X 
NNNNNNNNNNNNNNNNNNNNNNNNNN·····C4 .. •••••••• 
• CARD IS NOT • .INITAl SO. 
• AN OBJECT .-*-.-it-.-.-.-.-. 
• CARD, TEST. • GET OPERATION. 
• FOR L INK EO IT • • CODE FROM • 

:.S2~!~~~.~e~~ •• : : .. ~~~!~~~.;~~~ •• : 

. x .. 
04 •• 

· . 
• 6 • · .... 

•••• .. ·85 .. ·····*···· 
WRITE END 

CARD RECORD 
ON 

• •• !~!~~~ •••• 

x . .... 
.TF • 
• 84. .. 
RCPS2 

· . 
• 4 * · . 

EQUAL •• ··COMP4Rt:·· •• HIGH • 
• •••••• •••••• ••• •••• LENGTH ................... X • 

•• ro 7 .. . . . ..... 
• LOW 

.x. 
E4 •• 

'. •• ENTRY •• YES 
•• CARD •••••• ... .. .. .. 

* ..... 
• NO .~tt. · . * 6 * · . 

.x. RCEAP .X .. 
F3 •• 

.' 
.0 

•• INCLUDE 
•• CARD 

.' .... 
• YES 

o o. 
• 6 •••• · . 

RCOC;O·· X 

•• NO 

.* 
....... 

x .... · . 
• 4 • o • 

•• ..... G3 ............. . 
WRITE 

THIS CARD 
ON SYSOOl 

. .... 
o • 

• 5 • · . 

.'. 

F4 •• 
.* 

•• NO • 
•• PHASE ._ ................. x • 

•• CARD .* . ... 
• YES 

X RCEICO i ..... G4·········· *FRSTCH SO. .-.-tt-.-tt-.-.-*-. 
• GET FIRST 

OPERAND 

.x. 
H4 ... ... .. 

•• [S it. NO 
•• OPERANO ...... . 

•• MISSING •• .. .. .. .. 
• YES 

X ·· .. ··J4·.··· .... · 
:~:!2~~-.-.-.-~~: 

GET NEXT 
OPERAND . . . ................ . 

.x. 

· . 
• 4 0 

······G5 ........... .. 
ERRRTN SF .-.-.---.-*-.-.-. 

ERROR MESSAGE 
• 3~llO • 

X ·····H5·········· .RSKPCT TG. .-tt-.-.-.-.-.-.-tt 
• SKI P MODULi: • 
• ON 
• SYSIPT • . ................ .. 

...... 
·SA • 
•• Ci· 
ENT",AI 

K 1 •• K2 -. K 3 *. K4 

• : •.• cI~~ ···:.~~ ...... x.:··· ci~8 ···:*~~ ........ x.:··· c~kg * •• :.~~ ... .. .. 
*. •• .. .. · : RCTXT 

X ..... 
·TF • 
.. A2· . . 

Chart TB. Catalog 

... .* •. .• *... •..• ... ... . ... 
• YES * YES 

: RCESD 
X 

•••• 't 

·TO • 
• C1· . . 

: RCRLD • . .... 
·TE • 
• A3· . . 

· . 
: 3 : 

•• IS •• 
•• OPERAND •• YE: S 

•• HISSING OR •••••• 
•• OUT OF ... 

..~~D~~.. X 
• NO •••• 

• 6 • 
o • 

• 4 • * • 
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..... 
·TA • 
• K4-

- -
DELET .~. 

BI .. .. 
END •• YES 
OF •••••• 

•• Rl •• 
. -.. .. 

• NO 

.x. 
CI 

· _ I . .... 
'O* •• OPERAND-· ... YES 

ENDS WITH .* ...... 
•• .All •• -. .... 

- NO . ' . 
• 3 •• X. 

DEL TC~ 3. 
01 * .. 

•• COMP ARE •• 

· . 
• 2 • . 

LOW.. OPERAND •• HIGH 
••••• TO NEXT ..................... . 

•• MODULE •• 
•• HDR •• .. .. .... · . 

• I 

*EQUAl 

· 
DElTSK X 

••• •• El· •••• ••••• .RSKIP TG. .-.-.-.-.-.-.-*-.. 
SK IP MODULE • 

AND READ • 
NEXT HEADER • ................. 

. x .. 
FI 

DEL Tep X 
• •••• E2 •••••••••• 

:~~~~:!: .. -.-.-.-~~: 
• COpy MOOULE • 
• AND READ • 

• •. ~;! !.~; !2~~ •• : 

.. X .. 
F2 .. .. 

•• NO ... •• NO 
TAPEMARK .- ..... ... .. 
... .* -... 

.. YES 

X .····Gl· ..•..• - SE T 
END OF Rl 

SW ITCH 

x 

x ..... 
-SA. 
• Cl· .. 
EN TMA I 

•• TAPEPJARK •••••• 
.' .' ... ... 

• YES 

X 
·.···G2····.·· · SET 

END Of RL 
swITCH 

· '. • 1 •• X. · . 

.~ .. · • 3 · 
.. 

..... 
·SA • • e 1. NOPRC· u X .. 
ENTMAI 

Chart TC. Delete 

...... H2··········· ERRRTN Sf .-.-.-.-.-.-.-.-. 
ERROR ~ESSAGE 

• 3,..331 • 

·SA • 
• Cl· . 
ENTMA I 

_ 4 
.... , 

• 2 

Df;PAlL .x. 
C4 •• 

• ·PREFIx •• 
•• nF LAST HOR •• 

... EQUAL TU 
•• UPERAND •• .. .. . ... 

- NO 

: ......................... x: 
DEPO'P .x. 

04 .- .. 

YES 

"-.... . 
'. I 

LUW.. COMPARE •• HIGH 
••••• '3 CHARACTER .................... .. 

. . 
'I • , , 

•• PREFIX •• .. . . . ... 
.EQU!~ .. 

.' . .. x •• 5 • 

OEP SKP X 

. . .... 
·····E4·········· 
• RSK {P TG* . -.-*-.-.-.-.-.-. 
• SK IP MODULE • 

AN~ READ 

: .. ~;!!.~~~~~~ •• : 

.x .. 
F4 .. .. 

NO •• •• 
......................... TAPEMARK ... 

.x. 
G3 ... 

• • PREF IX •• 
•• OF NEXT HOR ... YES 

•• EQUAL TO ...... . 
«-. nPERAND ... 

.. .. . ... 
• YES 

X ·····G4······· , , 
SET • 

END OF Rl 
SW ITCH 

'. «- ••• . x •••••••••••••• 

x . .... 
·SA • 
• C 1. . --ENTMA I 

. ... , . 
• 5 • . . . .... 

·SA • 
.. C I • .. . 
ENTMA I 

DEPCPY X 
·····ES.·······*· 
.RCUPY TG • .-.-.-.. -.-.-.-.-. 
• COPY MODULE 
• AND READ 
• Nl:x.T HeADER • . ............... . 

. x. 
F5 •• .. .. 

NO •• •• 
T APEMARK 

. . 
* ••• . ... · -• 4 

.. YES 

· 
X ·····Gs .•.•... 

SET 
END OF Rl • 

SWITCH • 

RDEUR X ····· .. H5·········.· fRRRTN SF · -.-ii- ._._ ii-.-.-. 
ERROR t-1ESSAGE 

* 3M30D • 

x ..... 
·SA .. 
.. Cl· .. 
ENT MAl 
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..... 
·TB • 
• K 2 • . . 

· '. • I •• X. · '. 
RCESO··· X ·····C1··.······· · . • MOVE F ]RST 

• ESD TO 
OUTPUT, 

• BLOCK • ................. 
. x. 

01 •• 
•• ]S •• 

•• ESIO •• YES 

.... · . · ~ . · 
. ... · . 

• 5 • · . 
.x. 

C3 •• 
•• ARE •• 

... ESO]O •• NO If. NUMBERS •••••• 
•• EQUAL •• If... .•.• x 

If YES •••• · . 
• 3 • 

: •..•.•..•...•..•..•..•.. x: · . 
RCESDU .X • 

03 •• 
.If IS •• 

•• OUTPUT •• YES 
... COUNT •••••• *. BLOCK •••••••••••••••••••• 

•• BLANK •• .. .. .. . -
• NO · '. • 2 •• X. · . 

RCESOC·· X ·····El·········· · . • seT • 
• ESID 

COUNT 

: x •••••••••• : 

•• FULL .* .. . . .... 
• NO 

RCWSUR X 
NNNNNNNNNNNNNNNNNNNNNNNNNN·····E3 •••••• • ••• 
• PACK ESD". .. 
• CARDS] NTO MOVE 16 • 
• A 162 BYTE BYTES TO • 
• RECORD OUTPUT • 
• BLOCK • 

X . .... E4·········· - PREPARE TO • 
-MOVE REMAINDER. 
• OF ESC INPUT • 
• TO APPEAR AS • 

:.~~~.~~~.~!=2 •• : 

RCESOR X .x. RCESMC X 
······FI···.·····.· 

REAO 
CARD 
FROM 

SVSIPT ............. 
• x. 

GI •• •• ]s n •. 

· • 3 · 
•• ANOTHER •• NO • 

•• ESD •••••••••••••••••• X. 
•• CARD •• ... .. 

•• • If 

.. YES 

.X. RCESWR X 
HI·. 

•• ]S •• 
•• NEW ESO •• YES 

•• 10 NUMBER •••••• 
•• BLANK •• 

•.•.• ·N~· .: •• 

x .... · . 
• 5 • · . 

· . 
• 4 • · . 

·····.H2·· •.•.•.... 
WRITE 

ESD 
RECORD 

ON 
SYSOOI . ........... . 

x ..... 
• T8 • .. .K!_ . 
RCAT AL 

Chart TD. Catalog ESD 

F3 •• 
•• IS •• 

•• ENTIRE •• NO 
•• INPUT •••••• 

•• MOVED •• .. .. . ... 
• YES 

• x • 
G3 •• 

•• IS •• 

x .... · . • 4 • 

•• OUTPUT •• NO 
•• BLOCK ..... .. 

•• FULL .-.. . . .. . -
• YES 

X ······H3····.·· .. ·· WRITE 
ESD 

RECORD 
ON 

••• ~~~~2! •••• 

x . .... 
-TB • 
• .K!. · RCAT AL 

· . 
• 2 • · . 

······F4······ •.• ·• WRITE 
ESD 

RECORD 
ON 

••• ~!~~~! •••• 

X 
• .. ···G4 •••••••••• 
.MOVE REMA I NDER • 
• OF ESO INPUT • 
• TO APPEAR AS • 
: NEW ESD CARD : .................. 

· • I · 
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...... 
*f6 I­
.. K 3. .. · 

RCRl() K •·• •• A3··.· .... • •• · . .. MOVF. FIRST 24 • 
.. BYT£S OF CARD. 
:TO OUTPUT BLOCK: ................. 

X 
NNNNNNNNNNNNNNNNNNNNNNNNNN*" ••• 8 3 .......... . .. .... . 
.. PACK RlC.. .. SE:T OUTPUT 
.. ENTRIES I r-.TO .. .. BtOCK BYTE 
.. A 162 ByTE .. COUNT TO 
.. RE.CCRD" ... 128 ... .................. . ................ . .... · ' . 

· : I 

RCRLOE X 
• •••• R4 •••••••••• 
.. MOVI::. LAST 4 .. 
-BYTES OF ENTRY, • 
.. RFOUCt BLOCK .. 
.. BYTE COUNT .. · . . ............... . 

.. 3 _.x.. .. 

.... · . 
• 2 · 

.. .. "x ........................................... . 
RCRlDS·· .x .. 

C3 * • • * ARE ... 
• *THERE ~ORE *. NO 

*. ENTRIES IN .* ...................... . 
.... CARD .* 

*. .* 
- •• * .. YES 

.x .. RCRlDR X 
D3 *. ..··**·04*.* •••••••• 

• * .... 
.. 8 .. " 4 OR 8 .... READ :ARO 

FRO~ 
syslPr 

.. x ............................. -It. BYTE ENTRy •• 

RCRlOl .. x. 
E2 *. 

.. " IS *. 
.. -SLOCK BYTE *. YE'S 

'. 

• 4 · 

.. . . .. .. 
• 4 . . 

*.x • . 
RCRl~C·· .x. 

E3 •• 
•• IS ... 

•• BLOCK BYTE •• NO 

RCRlDN .. x. 
1::4 •• 

•• IS 11 •• 
ANOTHER *. NU 

*. CUUNT LESS ........... .. •• COUNT LESS •••••• RLO ...................... . 
*. THAt-l R • * 

*. .* 
* •• * 

•• THAN 4 •• 
... * ..... * x 

... CARD .. .­-... 
* f\C • YES •••• • YES 

Chart TE. 

RC RLDM X ***· .. F2· .. ·*·····. • ~,OVE 8 BYTES .. 
• OF ENTRY, REDUCE-
- BLOCK BYTE * 
• COUNT 

x .... · . 
• 3 · 

Catalog RLD 

: .......... x: 
X 

···* •• F3**··· .. ···*· WRITE: RLD 
RECORD ON 

SVSOOl 

x :.* •• (;3* ......... : 
.MOVE REMAINING. 
• BYTES TO * 
• OUTPUT BLOCK · ••• * ••••••••••••• 

X 
•• • •• H3·· ...... • •• 
• INITIALIH. 
• BLOCK BYTE 
• COUNT AND 

REDUCE 

· • 3 · 

· • 1 · 
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.x. 
Fit •• 

•• ARE •• 
NO.. RlD 10 •• 

•• ••• NUM8ERS •• 
•• EQUAL 

X * ••••••• 
•••• • YtS . . 

: 2 : 

RCRLDU X 
• • ••• G4 ••••••• 
• FIRST 4 ByTES 
• ARE (QUAL TO • 
• LAST ENTRY • 
• TURN ON ~IlE • 
• S~ITCH • .............. 

ic 
* ••• 

• 4 • · . 

ic ·*····F5······· .. ··· 
wRITE RLO 
RECORD ON 

SVSOfll . ........... . 
x 

. . 
·T8 • 
• Jl-

RCATAl 

( 

( 



..... 
·rB • 
• Kl* 

o 0 

RCTXT X ........ A2······ .. · .. · o 0 

'-OVE TX T 
CARD TO 
OIJTPUT 

• BLeCK • ................. 
• X. 

62 
... IS·. 

.... 
o 0 
o 1 
o 

... CARD ByTE ... YES • 
•• COUNT ..................... x. 

•• ZERO ... .. .. .. .. 
o NO 

RCTxrB X 
NN N~NNN NN NNNNNNNN NNN NNNNNN ...... C2 ....... . 
• •• SET BLOCK. 
• PACK TEXT • BYTE:- COUt.lT .. 
• CARDS INTO • TO 136 - CARD • 
• A 162 ByTE. • BYTE COUNT • 
• RECORD· • ................. . ............ . 

o '. 
• 2 •• x. · '. .... 

Rt TXTC • x. 
02 •• 

•• IS •• 
•• BLOCK eYTE •• YES 

•• COUNT ZERO •••••• .. .. .. .. -... 
• NC · '. • 3 •• X. · '. .... . 

RCTXTR X .. · ... E2··········· 
READ CARD 

FROM 
SYSIPT 

Rt TXTN • x. 
F2 •• .. .. 

x .... · : 1 

•• TXT •• NO 
•• CARD •••••• . ' .. .. x 

• YES .... · • 1 · 
Rt TXTS • x. 

62 •• 
•• CAN •• 

•• CO~PlETE •• YES 

i ······C3 .. ·.······· WRITE 
• TxT RECORD 

ON 
s'1'soo 1 

i ..... 
• fe • 
• HI· . 
RCATA 

•• CARD BE ......................... . 

Chart TF. 

•• PACKED .-.. . . .. .. 
• Ne 

Rt TXIU X .... ·H2·········· • MOVE THE • 
• NUf.'BER CF • 
• BYTES OUTPUT • 
• BLOCK WILL HOLD. · . ................. 

X ······J2··········· WRI TE BLOCK 
ON SYSOOI 

USING 
RCWRBK 

X ·····K2.········· .MOVE REfo'AINING • 
• BYTES Te • 
• OUTPUT BLCCK, • 
• REDUCE BLOCK • 

: •• ~!!~.~~~~~ ••• : 

.~ .. . 
: 3 

Catalog TXT 

i ·····H)·········· • MOVE COMPLETE .. 
• CARD AND • 
• REOUCE BLOCK • 
.. eVTE COUNT • · . ............... . 

x .... · . 
• 2 • · . 

. .... 
.TB • 
•• B~" 

Rep 52 X 
....... B4.·· ••••• ••• 

REWiND 
5'1'5001 
SCRATCH 

TAPE . ............ . 

i< ······C4 •. · .... · •• · WRJ TE 
HEADER 

ON 
5'1'5002 

· '. • 4 •• x. · . ..... . 
RCPS2R X ..... ·.D4·.· ........ . 

Jlt:AD 
RECORD 

FROM 
5YSOOl 

X ······E4 .. •······• .... 
WRI TE 

RECORl} 
ON 

5'1'5002 .............. 

. x. 
F4 

•• ARE •• YES 
*. ALL RECORDS .* •.•. 

•• COPIED •• .. .. .... 
o NO 

x 
.*.* · . 

• 4 0 · . . .... ENTMAI 
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.... Al········· · . : ReOPY : ............... 

RCOPV it ······81··········. WRITE 
MODULE 
HEADER 

ON 
SVS002 ............. .... . · '. • 1 •• X. · '. .... . 

RCOPVL X . ·····Cl···.······· 
READ 

RECORD 
F~eM ............. 

X •. ····01··.· .•••••. 
WRITE 

RECDRD 
DN ... ~~~~~~ .... 
.x. 

E1 •• .. .. 
•• ]5 •• NO 

•• MODULE •••••• 
•• COPIED •• .. .. .. .. 

• YES · '. • 2 •• X. · '. .... . 
RCOPVT X 

•••••• Fl.· ••• •• •• •• 
READ NEXT 

MODULE HEADER 
• FROM RL • 

• X. 
G1 •• ... .. 

.! .. · . • 1 • · . .... 

•• •• NO 
•• TAPEMARK •••••• .. .. .. .. 

•• • * 
• YES 

RCOPYX X 
: •••• Hl ••••••••• : 

• INCREASE 
TAPEMARK • 

• COUNT : ................. 

X 
•••• Jl ••••••••• · . • RETURN • · . ............... 

Chart TG. I/O Subroutines 

..... . . .. · • .TA-84.K4 

RLEND .x. 
A3 •• 

•• ]S •• 
VES •• END OF RL •• 

•••••• SWITCH •• 
•• ON •• .. . . . ... 

• NO 

:x .•••.•....• 
:RLENOB i 

•••• ·B3 •••••••••• 
.RCOPY TG. .-.-.-.-.-.-.-.-. 
.COPY MODUL E TO • 
.SYS002 ANO READ. 
• NEXT HEADER • ................. 

.. x. 
C3 •• .. .. 

•• •• NO .. 
•• TAPEMARK •••••• .. .. ... .. .. .. 

• YES 

: .•.•..••.• x: 
RLENDE .x. 

03 •• .. .. 
•• ANY •• NO 

•• RECORDS ON •••••• 
•• RL •• .. . . .. .. 

• YES 

X 
•••••• E3 ••••••••••• 

WRITE 
TAPEMARK 

ON 
SYS002 . ........... . 

:X •••••••••• : 
SKPTMK .x. 

F3 •• 
•• ]5 •• 

•• NEWVOL •• YES 
•• SWITCH •••••• 

•• ON •• .. .. .... 
• NO 

.x . 
G3 •• .. .. 

x ..... 
·SL • • • B! • . 
ANAL EN 

•• END •• YES 
•• OF SYSTEM •••••• 

•• INOICA- •• 
..T ION •• .. .. 

• ND 

X ..•• ·H3···.······ · . • SET LIBRARY • 
• INOICAT ION • 
• TO S • · . ................. 

X ·····J3·········· .RDAFfIJ SG • . -.-.-.-.-.-.-.-. 
• LOCAT E SL AND .. 
• OPEN SYS002 • 
• If' NECESSARY -................. 

... ~ .. 
·SL • 
... B!-· ANAL EN 

..~ .. 
·SL • 
• B 1 • . . . 
ANAL EN 
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····A5········· · . RSKI P • 

RSKIP X ·····a5.········· · . • CHANGE • 
: tCN TO SKIP : · . ................. 

:x ••.....••.• 
RSKt PL i ······e5 .•..•.•.•.. 

SKIP 
RECORD 

ON 
RL . ........... . 
.x. 

05 •• .. .. 
... ]S •• NO • 

•• MODULE •••••• 
•• SKI PPEO •• 

•• .* . ... 
• YES 

X .... . 
: 2 • . ... 

• •••• GS •••••••••• 

• RSKPcr • 

:X ••••••••••• 
RSKPC T X · .•... H5··········· 

READ 
CARD 
FROM 

••• !~~~~! •••• 

.X. 
J5 -. . - .. 

... END •• NO • 
•• CARD •••••• .. .. .. .­. .... 

x . ..... 
• SA • 
• .. c~­. 
ENTMAI 

( 

/ 

\ 



····Al···· .. · ... MAINTS • 

CATALS X 
....... Bl· .. •••••• .. • • RESET COUNT • 
• OF BYTES • 
• AVAILABLE IN • 
.. OUTPUT BLOCK • · .................. 

.X. 
Cl •• 

•• PART IAL •• 
•• BLOCK OF •• NO 

• LIST OF OELETS ••••• 
• • REMA I N ING •• .. .. .. .. 

• YES 

X . ··.··01··········· 
WR ITE BLOCK • 
OF DELETES 

• ON SYSOOI • 

x 
: •••• El ••••••••• : 

.. RESET • 
• DELETE LIST • 
• POINTER • 

:x .•......•. : 
RSETSW X .· .. ··Fl······. · SET • 

CATALOG • 
SWITCHES • . 

.oX. 
Gl •• 

•• IS IT •• 
NO •• THE FIRST •• 

•••••• ENTRY INTO •• 
*. HAINTS •• .. .o. .. .. 

• YES 

X ····.Hl·········· :~~~!~.-.-.-.-~~: 
INITIALIZE • 

MAIN TS 

: ••••••••• .oX: 

····AZ········· : MAINTS PLUS 4 : 

x ..... 
·UB • 
• Bl· .. . 
DE LETS 

····CZ··.······ : MAINTS PLUS B : 

x ..... 
·UG • 
• _ G~. . 
FI NSHS 

..... 
·UB • 
- El· .. 

NM.CK .oX. SBLMSG X 
J 1 •• • •••• JZ ••••••• 

.o. DOE S • .o • seT SWITCH. 
•• OPERAND •• NO • TO PRINT MSG • 

•• HAVE A QUlLI- •••••••••• x. TELLING WHICH. 
-FIER A.o OR • • SUB-LIBRARY. 

• .o C.o •• • BOOK I SIN • .. .. . ............ . 
• YES .... · . . .UB *. X. 

• Ft· 
HVBCAT· X 

••••• K 1 •••••••••• · . • MOVE OP ERAND • 
• TO SKeAT • 

FIELD 

x .... · • I · 
Chart UA. Catalog 

X • •••• K2···· •• •••• 
:~~!~~~-.-.-.-~~: 
• GET BOOK NAME • 
• FROM OPERAND • · . ................. 

x . ... · : 2 

· • I · 
SBLEQT .oX. 

A3 
.o. IS •• 

.o. CURRf:-NT NO 
•• sueL IBRARY ••••••••••••• .o •••••• 

·.SPECIFIED.· .... 
• YES 

X ..... B3.··.····.· .LASLID UA • .-.-.-.-.-.-.-.-. 
• GET BOOK NAf'lE • 
• FROM OP ERAN 0 .. · . . ............... . .... · '. • 2 •• x. · . 

NMSEQ;·· .x. 
03 .o. IS •• 

.o. BOOK NAME •• NO 
• .o LESS THAN •••• 0 • 

•• LAST BOOK •• 
·.NAME •• ... .. 

• YES 

OUTOR2 X ······03 ...... · .•.. 
ERRRTN SF .-.-.-.-*-.-.-.-. 

ERROR 
f>lESS AGE 

3PHZO ................ 
· '. • 3 •• x. • • • .x •• .o ... 0 ••••• 

MVBKNI X 
·····E3······ •••• 
• ,.,OV E BOOK NAP E • 
• FROM OPERAND • 
• TO BOOK MAINrs .. 
• IS WORK ING ON • · . ................. 

.x. 
. F3 
•• IS • .o 

•• OPERATION •• DELET 
DELET OR •••••• 

•• CATALOG •• 
*. o· 

··.CATALOG 

X · •. ··G3·········· • WAIT FOR • 
• LAST OUTPUT • 
• FROM PR EV IOUS • 
• OElET OR CAT AL • 

: •• ~~~~:l!2~~ ••• : 

X 
••••• H3 •••••••••• 
• INIT IAL IZE • 
• BOOK TEXT • 
• OUTPUT AREA • 
• WITH NAME OF .. 

: •• ~~~:~!2~~~r •• : 

X ·····J3··· •..•.•. • INITIALIZE • 
• FIRST OUTPUT 
• AREA WITH 
• NAME OF BOOK · . ............... . 

..... 
·UC • . J3· 

+ • · BKWA IT 

x ...... 
·US • 
• 84· . 
DELQ 

..x. OUTURZ 
84 •• • ••••• 85 ••••••••••• 

.* HAS .0 [RRRTN SF 
.o. .IoIAINTS •• yes .-.-.-.-.-.-.-.-. 

.PASSED DESIREU ......... X E:RROR I':ESSAGE 
•• S\JB-LlB •• 3M3;'O 

+. .., .. 
• NO 

.x. UPR(;RT 
Cit •••••• C5 ••••••••••• 

.* [S •• FRRIHN SF 
SU~-L[E •• NO .-.-.-.-.-.-.-.- • 
Uf: SIRED ••••••••• .o X ERROR .... fSSl\GE 

..o VALID • 3M2nI • ... . . .. ... 
• YES 

X ·····04··· ...... · • SET CURRENT • 
.. SUB-liB NAME 

TO SUB-LIB 
DESIRt;-O 

:x .......... .o •• .o ••• .o ............. .o .... .o .... : 

x 
..... ·E4 •••••••••• 
.LASlID UA • *-.-.-. -* -. -.-.-. 
• GET lWOK • 

~A"E FRU~ 
OPERAND . ............... . 

· . · .x. 3 . 
Gl:rI3KN 

LASLID 

lASLl D X ·····FS .•..•••••. 
• I NCRH'ENT • 
.OPERAND POl'IITER. 
• PAST SUH-LI B • 
: (,fUALI fI ER • ................. 

: ............... 0 ........... x: 
GETBKN • X. 

G5 
•• IS •• 

.o. BOOK NAME •• NO 
MORE THAN .... 0 ... 

•• B CHAR ... 
..o •• . ... 

• YES 

OPRERI X ······HS··········· ERRRTN SF .-.-.-.-.-.-.-.-. 
ERROR ~ESSAGE 

• 31'1201 • 

:x ... .o ••• .o .. 0 .. : 

OPRI:R T 3. 
•••••• J4 ••••••••••• JS •• 

.~:~~~~-.-.-.-~~. YES •••• IS 
ERROR MESSAGE X ........ .o.. BOOK NAME 

• 3M201. •• INVALID •• .0 .. 
..o •• 

• NO 

: ............ 0 .............. x: 
X 

•• •• KS········· 
+ • 

IotETURN 
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DEL ETS X ·····Sl······· 
: SET SWI TCHES·. 
• FOR DELETE • · ' . · . .............. 

.x. 
C1 - • .. * IS IT -. 

.. + THE FIRST •• NO 
* .. ENTRY INTO .* ....... 

*. HAINTS .. * 
.... .+ 

tI •• + 
.. YES 

X .... ·01·········· 
:!~!!~.-.-.-.-~:: 

INITIALIZE .. 
MA IN 15 

: X ................ : 

DINlRT .X. 
El -. 

.+ DOE S *. 
.* OPERAND *. NO 

... HAVE A QUAlI-.* ....... 
*. FIER A •• * 

.. • DR C •• -...... 
.. YES 

.x. 
Fl -. 

loa *. 

x ..... 
*UA • 
.... J~. . 
SB lHSG 

.* IS .... NO 
*. OPERAND ..... .. 

*. ALL .* .... .-..... * 
.. YES 

. 
. x. HVSeAl 

Gl -. 
• * IS -. 

.SUB-L1B SAME. YES 
a.AS MAINTS IS •••••• 

tt •• WORK ING .. _ 
.... ON .* 

.... • * 
• NO · . 

• 1 • · . 
loX. DEtORl 

Hl *. • ••••• HZ ••••••••••• 
• * HA S +. ERRRTN SF • * MA IN TS *. YES tt-tt-tt-tt-tt-tt_._tt_tt 

-PASSED DESIRED" ............ X ERROR 
tt. SUB-LIB .* MESSAGE 

.... .* 3"'331 .... • * ............. . 
• NO 

.x. OPRERT 

.... FRESET . . . 
.... x-un .. 

• F3-.... 
Jl .... • ••••• J2 ••••••••••• 

•• [S •• ERRRTN SF 
•• SUB-L [8 •• NQ tt-tt-.-.-.-.-.-.-. 

•• DES[RED •••••••••• X I::RROR tt.. VAL to .tt . MESSAGE 
... •• 3M21 [ .. .. . ........... . 

.. YES 

X ..• ··Kl·········· • SET CURRENT • 
• SUB-L [B NAME • 
• TO SUB-LIB • 
• DESIRED : ................. 

. . 
: 1 : 

Chart UB. Delete 

x ..... 
·UD • 
• F3. .. . 
FRESH 

.... · . 
• 1 · . .... 

X ·····A3······· · . • SET SWITCHES. 
• fUR DELETE • 
• ALL • · .............. 

DSWSET X ·····B3·········· :~~!~~~-.-.-.-~~: 
• PUT SUB-L IB • 
• NAME IN DELETE. 

: •• ~!;!.;~!:! ••• : 

x 
: •••• C3 ••••••••• : 

• pur ALL IN • 
• PLACE OF 

BOOK NAME · ................. 

. .... 
·UA • 
• F3· .. 

DFlQ X 
·····B4·········· 
:~;~2~~-.-.-.-~~: 
• PUT SUB-LIB • 
.NAME IN DELETE • 
• LIST ENTRy • . ............... . 

X ·····C4 .• ·.•·•• •• 
: PUT BOO~ NAME : 
• IN DELE TE 
: LIST ENTRY . ............... . 

:x ....•......•............ : 
OElOUT .x. 

D3 •• 
•• IS •• 

•• BLOCK OF •• NO 
•• DELETE LIST •••••• 

•• ENTR IES •• 
•• FULL •• .. .. 

• YES 

X 
• ••••• f3 ••••••••••• 

WRI rE 
BLOCK OF 

DELETES 
ON 

••• ~~~2~! •••• 
· . .x ••••••••••• .. ~ .. 

·uo • ..J !. 
· DIRW • ••• F4· •• •••••• . 

SETUEl 

.x . 
G4 •• 

•• IS •• 
•• NEW BLOCK •• NO 

•• TO BE STARTED •••••• 
.FOR DELETE .. 

·.LIST •• .... 
• YI:::S 

X .····H4·········· • CLEAR BLOCK • 
.. AREA, SET • 
• POINTER TO • 
.. FIRST ENTRY • 
• POSITION • .................. 

:x ............ : 
WTDOEL X ....... J4········.· • PUT CURRENT • 

• SUB-LIB NAME • 
IN DELETE 

ENTRY 

X .·.·K4········· · . RETURN 
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····B1········· 
hA I rSl 

-... 
• 1 :. X: · . .... 

.. i. 
(1 •• 

• * I/O - .. 
•• COMPLETE •• YES 

• FOR BOTH INPUT .................... . 
•• ANO OUT- •• 

•• PUT .* .. .. 
• NO 

WAITS2 i ·····OL······· .REVERSE SWI TCH 
• SETT ING .. 
• INDICA TlNG • 
• WHETHER TO GO. 
"INTO WAI T STATE ................. 

. x. 
El •• 

•• IS •• 
... SWITCH SET •• NO 

X ··.·02 ......... • 
RETURN 

•• TO GO INTO ......................... . 
... WA IT •• 

•• STATE.--.. .. 
.. YES 

WAITSlt X ·· .. ··Fl····· .. ···· · . SVC 7 .. 
WAI T .. · . ................. 

WAITS3 i 
·····Gl··lIt •••• 
• RESET SWITCH 
lit INDICA TING lit 

• WHETHER TO 
• GO ]NTO !<iAIT • 
• STATE. ........... lIt .... 

x .... · • 1 · 

X 
•••• F2 ••••••••• 

RETURN 

• •• UA-J3 
• •• UD-A3 

- UE-F5tJIt 

WAITOO X ·.····B3··········· 
WRITE 

DIRECTORY 
• BLOCK ON 

•• lIt;~~~~~ •••• 

SWOARA X ·····C3·········· -REVERSE POINTER • 
• TO POINT TO • 
• ALTERNATE • 
• D1RECTORY 
• OUTPUT • ................. 

RECASW .. x .. 
03 •• 

•• IS •• 
•• RECALM •• NO 

..SWITCH SET TO •••••• 
..READ OLD ... 

... OIR •• . .... 
• YES 

WAITD] .x . 
E3 •• .. .. 

· . 
• 4 • · . 

... READ .... YES 
•• FROM DUMMY ............................ . 

LIB •• ... . . .. .. 
• NO 

X 
••••• F3 .......... . 

:~~~~!.-.-.-.-~~: 
• READ NEXT • 
• BLOCK OF OLD • 

: ..... ~!~ .. ~!~ •••• : 

X •• · •• ·F4···· .•..•.. 
• USING DUMLlN, • 

READ BLOCK 
.. FROM DUMMY • 

••••• ~!~ ••••• 

:x. •.......•••••••••••••••• : 
x ·····G3··· .. ····· .. • REVERSE DIR • 

• INPUT POINTER. 
• TO POINT TO • 
• ALTERNATE • 
• ]NPUT AREA • .................. 
· '. • It •• x. · . 

...... 
·UE • 
• 1(1. .. 

BKSW···· .xx ......................... : 
H3 •• 

... ]S •• 
• BOOK FORMAT- • NO 

.TING REMA]NING ••••• 
•• TO BE •• 

• .. DONE •• * ••• 
• YES 

x ..... 
·un • 
• A3· 

: .....•.•.........•..•.•. x: .. . 

Chart UC. Do I/O 

BKWAIT X 
...... J3, .......... . 
• WAlTSl UC" . -.-.-.-.-.-.-.-a 
• COMPLETE 1/0 .. 
• TO ALLOW MORE • 
• BOOK FORMAn ING. .................. 

. x. 
K3 •• 

•• HAS •• 

ALL THT 

•• LAST CARD •• YES 
•• BLOCK OF BOOK.* ..... 

•• BEEN •• 
•• READ •• ...... 

• NO 

x .... · . 
• 2 • · . 

x .... · . 
• 3 • · . 

· 

..... . . 
• 2 • . .... 

PRERSW .x. 
B5 *_ 

•• WAS •• 
YES ... FIRST CARD •• 
..... REAl) AT END OF • 

·.PREVIouS •• 
X •• ~~O~ .... 

..... .. NO 

• 3 · 
• x. 

C5 
... IS·. 

... THIS THE NO 
•• FIRST CARD •••••• 

•• OF A •• 
•• BOOK •• . ... 

• YES 

• ·····DS .. •••·••·• .. : G~~S¥5 ~~~:~ .. ~ 
• LAST DT FCP 
.. READ 

:x .•.......• : 
GETlCE X ······ES··········· 

· 

READ CARD 
OF 

BOOK 

• 3 ...... · '. 
CTLC~T·· .. x. 

F5 
.' •• IS NO 

... SYSIPT •••••• 
•• A •• 

•• TAPE •• . ... " 
• YES 

• : ..... G5 ••••••••• : 

• INCREMENT .. 
• CARD POINTER .. 
.BEYOND CONTROL • 

: .... ~~~~:~!i~ ••• : 

:x ........... : 
BKOTl .x. 

H5 
.... IS •• 

NO •• NEW OUTPUT ... 
....... BLOCK TO BE .* 

... BEGUN •• 
*. •• ..... 

.. YES 

BKCPRS X 
·····J5········· .. .. pur BOOK NAME • 
.. AND REMAINDER • 
• OF LAST CARD • 
.. READ IN NEW .. 
.. OUTPUT BLOCK .. .................. 

: ............ x: 
x ...... 

.. UF • 
• 81· . . 
BKCPRS 
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• • UF-B5,K5 
UG-Bl 

WAITBD .X. 
AI·. 

•• IS •• 
•• OUTPUT •• YES 

•• BE ING SUP- •••••• 
•• PRES SED •• .. .. .... 

• NO 

X ······81··········· WR IrE BOOK 
OUTPUT 

BLOCK ON 
SVSOOl 

:x .......... : 
SWBOA X 

•• ···Cl·········· 
• REVERSE BOOK • 
.OUTPUT POINTER. 
• TO POINT TO • 
• ALTERNATE • 
• OUTPUT AREA • ................. 
· . . ••• ·.x. · . .... .. 

UF-CI ,85 ,K5 
UG-A3,F2 

WAITBI X ·····01·········· • INCREMENT • 
• CARD COUNT 
• IF CARD 
• COUNTING 
• IS TO BE DONE ................. 

SEQSW .X. 
EI •• 

•• IS •• 
•• SEQUENCE •• NO 

•• CHECKING •••••• 
•• REQUE STED •• .. .. .. .. 

• YES 

.X. 
Fl·. 

•• IS •• 
•• SEQUENCE •• NO • 

•• NUMBER OUT •••• X. 
•• Of ORDER •• .. .. .. .. 

• YES 

ERRSEQ X 
•• ···.Gl··········· 
. ~~~~!~-.-.-.-~~. 

ERROR 
ME SSAGE 

•••• ?~~~~ •••• .... · . . •• ·.x. . 
• ••• • X ••••••••••• 

OIRSW·· .X. 
HI·. 

•• IS •• 
•• OIR UPDATE •• YES 

•• DONE FOR THiS •••••• 
•• REQUEST •• .. .. .. .. 

• NO .... . 
• •• ••••• 1 
• 2 •••• x.. • ••• · . .. .... . .... 

OIRW X 
••••• Jl •••••••••• 0 

:~~.!!~!-.-.-.-~~: 
.. WAIT FOR 

DIR UPDATE 

: ••• ~~~~~;!~ ••••• 

X 
•••• ·Kl •••••••••• 
• IF NEW OIR • 
.OUTPUT BLOCK IS. 
• TO BE STARTED, • 
• CL EAR BLOCK • 
:!~2.~~!.~~~.!2.: 

:OIRSCN 
X ..... 

_UE • 
• • A!. 

••• UG-HI,Kl 

UB-E3 
UG-K3 

Chart UO. End of Book 

· : I •• x. . 
ALLT~T·· .x. 

A3 •• 
•• IS •• 

•• BOOK •• NO 
•• FORHATT ING •••••• 

•• DONE •• .. .. . ... 
• YES 

.x. 
B3 •• 

•• IS •• 

x ..... 
·UC • 
• J3 • . . · BKWA[T 

•• OIR UPDATE •• NO 
•• DoNE FOR THIS •••••• 

•• REQUEST •• .. .. 
* ••• 

• YES 

S PRTSW .X. 
C3 •• 

•• IS •• 

x .... · . 
: 2 : 

• SPRTM SWITCH. YES 
..SET TO PRINT •••••••••••••••••••• 

•• SUB-LIB •• 
•• MSG •• .. .. 

• NO 

.K. SBLPRT X 
0] •• .. . .. 

•• SECOND *. YES 
•• TIME FOR THIS •••••• 

•• REQUEST •• .. .. 
0 •••• 

• NO 

X ··.·.E]·········· • SET CURRENT • 
• BOOK NAME TO • 
• LAST ENTRY IN • 
: NEW DIRECTORY: ................. .... · .. . 

•••••• 04 ••••• •• •••• 

.~~~~!~-.-.-.-~~. 
PRINT 

MESSAGE 
3M241 . ........... . 

• UB-H2,K2 •• ..x. x • 
• • .x ......................... . .... . 

FRESET X 
•• ••• F3······· 
• RESET NDfIIIN"'. 
• AND SPRTM • 
• SWITCHES USED • 
• DURING THIS • 
: •••• ~~~~~~! ••• 

PAS2SW .x. 
G3 •• 

•• WAS •• 
•• OIR UPDATE •• YES 

• ROUT INE USED TO ••••• 
·.COMPlETE •• 

DrosW 

•• DIR •• 
e •• e 

• NO 

.x. 
H3 •• .. .. 

x ..... 
• UH • 
• AI· . . · FINOIR 

•• SECOND ... YES 

. ... · • 3 · 
IOFIN X ..... 05······· • RESET DIOMSK 

.FOR FIRST TIME 
• THROUGH ON • 
: NEXT REQUeST •• .............. 

.i. cs •• 
•• WAS •• 

.: THISD~~~¥~ST :.~~ •• 
•• ALL •• .. . . .. .. 

• YES 

X ··.··05·········· • RESET DIR • 
• TO ALLOW • 
• CATALOG TO • 
• CURRENT 
• SUB-LIB • . ............... . 

X 
·····ES······· · . RESET 

DELETE • 
ALL • 

• SWITCH • . ............ . .... · '. • 4 •• X. • • • .x ............ . .... . 
RSTSKP X 

·····FS······· 
• RESET SwITCH 
• TO SUPPRESS • 
• OUTPUT DURI NG • 
: THIS REQUEST •• . ............ . 

CDVSW .x. 
G5 •• 

•• DID •• 
NO .THIS REcueST • 

••••• READ A CARD •• 
..AFTER END •• 

.OF BOOK • 
X ..... 

·SA • 
• Cl­.. . 
ENT~AI 

.... 
• YES 

.x. 
H5 •• 

•• WAS •• 
NO •• CARD A •• 

..TIME FOR THIS •••••• 
e. REQUEST •• 

• ••••••••••••••••••• HAINT CONTROL •• .. .. .... 
• NO 

.x. 
J3 •• 

•• IS •• 

x .... · . 
• 3 • · . 

•• OUTPUT TO •• YES 
•• BE SUPPRESSED •••••• 

•• FOR THIS •• 
• REQUEST· .. .. 

• NO 

.. x. 
K3 ... 

•• WAS •• 

x .... · . • 4 • · . 
.THIS REQUEST. NO *. A DELETE ..... .. 
•• ALL •• .. .. .. .. 

• YES 

. ~ .. · . 
• 3 • · . 

..a •• 
·UE • 
•• E~ • 

· 

X 
••••• J4 •••••••••• 
• SET SWITCH • 
• PREROM TO • 
• INDICATE FIRST. 
• CARD OF NEXT • 
• BOOK WAS READ • ................. 

EOOlKT 

x . .... 
• SA • •• C!. . 
ENTMAI 

•• CARD •• .. .. . ... 
• YES 

HVSTMT X 
: •••• Js ••••••••• : 

• MOVE CONTROL • 
• CARD TO • 
• MAl NT INPUT 
: ••••• !~~~ ••••••• 

x . .... 
.SA • 
• GI· . . 
PUTLST 
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DIOSCN 

...... 
·UD • 
• Kl· .. · 
.i. 

Al •• 
• ·OUTPUT •• 

•• SUPPRE SSEO ... YES 
... FOR THIS ..... .. 

• oo REQueST ... .. ... .. .. 
• NO · '. : 2 :.X. ..... . 

DSC~~~ •• BI.: •••••••• 

:MOVE NEXT ENTRY: 
• IN OLD aIR • 
• TO NEW DIR · ................. 

x .... · . • 1 • · . 
· . 
• 4 • · . · . 

• 3 • · . 
INCCON • i. 

B4 
•• IS •• 

•• OPERATION .oo YES 
•• A DELETE •••• oo. 

•• ALl: •• .. .. . ... 
• NO 

: •••••••••••••••••••••••• X: 
.. x. 

C1 •• 
•• IS •• 

•• OLD ENTRY •• YES 
.THE FIRST ENTRY ••••••••••••••••••• 

•• OF A SUB-." 
•• LIB •• .. .. 

• NO 

OSBT .x. X 
D1 •• 

•• UPDA TE •• 
•• TO SUBLIB •• NO 

•• NOW BEING •••••• 
•• READ •• 

..... •••• x 

·····oz .. ··•··•·•· • POI NT TO hEXT • 
• ENTRY IN BOTH. 
• OLD ANa NEW • 
: DIRECTORIES ................. 

• YES •••• · . 

. .... 
·UD • 
• K3· .. . 

IHCOUA i 
: •••• C4 ••••••••• : 

• POINT TO 
• NEXT ENTRY 
• IN NEW aIR 

:x •••••.•.•• : 
INC INA i ·····04 ...• ··••·. · . • POINT TO 

• NEXT ENTRY 
: IN OLD aIR • ................. 

: 4 : .: ... : ......................... x: 
BKNHT .i. 

E1 a. 
•• NEW DIR •• 

•• COMPLETE a. NO 
•• UP TO •••••• 

a. ENTRY •• 
a •••••• a X 

a YES •••• 

DCSW .X. 
Fl·. 

... IS •• 

· . 
• 3 • · . 

... OPERA flON •• NO 

: 2 . . . ... 

-. OELET, ALL, .................... . 
• • OR CA TAL •• • .. .. .. .. 

• YES 

.x. 
G1 •• 

•• ]S .oo 
• aCA TALO G TO •• NO 

•• REPLACE A •••••• 
.BOOK IN OlC. 

•• LIB •• .. .. 
• YES 

X ·····H1·········· · . • SPACE OVER .. 

DIODEL ic 
: •••• GZ ••••••••• : 

CLEAR NEW 
01 RECTORY 

ENTRY 

.x. 
H2 ... 

•• WAS •• 
•• ENTRY TO •• NO 

• ENTRY IN .. •• BE DELETED .................... . 
: OLD CIR • ................. 

: X •••••••••• : 

]BKNM x .····J1.········· • HOVE NE W BOOK. 
• NAME TO NEW • 
• DIR ENTRY AHD • 
• POINT TO NEXT. 
.HEW CIR ENTRY. ................. 

•• I N OLD •• 
•• D]R •• 

•• oo • 

• YES 

x 
: •••• J2 ••••••••• : 

POINT Te • 
... NEXT ENTRY 
: IN OLD OIR . ............... . 

· .. . 

DELOR1 X ······J3······ .. ···· ERRRTN 'SF .-.-.-.-.-.-.-.-. 
ERROR 

MESSAGE 
3M331 ............. 

• 1 •••• x • 
• •• X ..................................................... oo •• 

XITSET·· X ·····K1·.· •. ·• • SET SWITCH • 
• FOR DIR UPDATE 
• FINISHED FUR • 
: THIS REQUEST •• .............. 

:BKSW x ..... 
·UC • 
• H3· .. · 

Chart UE. Update Directory 

EOBLOT .X. 
E4 •• 

•• ··END Of •••• YES 
•• SUB-LIB OIR ...................... . 

•• REACHEO •• .. .. .... 
• NO 

EOINT .X. 
F4 •• 

.END OF BLOCK. NO 
•• IN OLD O]R •••••• 

*oo REACHED •• .. .. 
a .. oo. 

• YES 

X 
••••• G4 •••• ••• 

: SET SWITCHES· • 
• TO READ • 
• OLD O]R • 

:x .......... : 
DOUTT .x. 

H4 ... .. .. 
•• END •• YES 

•• OF NEW DIR ...... . 
*. BLOCK •• ... .. .... 

• NO 

.x. 
J4 ... 

•• IS·. 

ic ..... 
·UC • 
• B3· .. 

•• SWITCH ON w. YES 
•• TO READ OLD ...... . 

..DIR BLOCK •• .. ... . ... 
• NO 

i 

x ..... 
"UC • 
• 83. 

CLINDY X 
• •••• FS.······ 
• SET SWITCH. 
• RECAlM UN fO .. 
• READ OLD OIR • 
w AFTER WRITING • 
• NEW DIR • . ............ . 

x ..... 
·UC • 
.. 83· . . . 
WAITDO 

. ... · . 
• 2 • · . WAiTOD 
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•••• * 
·uc ... 
... J5* 

· • 3 · • I 

X ·· .• ·A3·········. *SE:T BYTE AFTER ... 
• LAST IN CARD TO­
• Bl ANK IF NON- .. 

:BL~~~N~~ ~P~NK : ................. 

· • 4 · 
LCOSWI .. x. 

A5 •• 
... HAS .oo 

YES •• MEND CARD •• 
oo ••• oo BEEN READ ... 

..... 
·UG ... 
• Bl· 

... oo· . ... 
• NO 

.. 
: •••••••••••••••••••••••• X: · . 

BKCPRS .i. SCNCD X · x. 
B1 •• 

• _SAVING *. 
• * SPEC IAl *. YES 

-.BlOCK WRITTEN ...... .. 
.. • FOR (AST .* 

.... CARD .. " ..... . -
• NO 

. 
. x. LDCPRC 

Ct * • 
• * IS 

.* INPUT *. YES 
.... CARD ..... .. 

..... BLANK •• 
*. .* 

* •• -
• NO 

LCDTSW .x .. 
D1 *. 

•• HA S *. 

x ..... 
·UD ... 
.. 01-.. . 
WIUTBI 

• * SKEND ..... NO 
..... OR MACRO .* ............................. .. 

..... BEEN .* 
... READ .* 

.... • * 
... YE S 

LeDTST .x. 
E1 *. 

• * *. .* IS"'. YES 
..... OPERATION .* ..... 

*. BKEND .* .... .* -... 
• NO 

x ..... 
·UG • 
• Cl. 

BKNDCK .. x. 
E2 *. .... * • .* IS YES *. OPERATION •••••• 

•• SKEND •• .. .. .. . -
• NO 

x ..... 
·UG • 
.. A)· . 

............... B 3 ................. *NNNNNNNNNNN NNNNNNNNN NNNNNN B5 

... SCAN FOR END ..... ... oo. IS *. 

... OF NON-BLANK ... ... CARD IMAGE ... YES... OUTPUT .. .. ... FIELD, MOVE'" ... COMPRESSION .. ....... BLOCK 

... FIELO TO SAVE'" .. LOOP BEGINS ... •• FULL .. 
: ••••• !~~~ •••••• : : ••••• ~~~; •••••• : x .. 

* ••• 

CDNDT! .x . 
C) •• .- .. .* END •• YES 

•• OF •••••• 
•• CARD •• 

*. .• .... 
• NO 

X ·····03········ ... · • SCAN FOR END • 
.OF BLANK FIELD. 
• THAT FOLLOWS • 
: NON-BLANKS .. ................. 

:x .•..• oooooooo .: 

FLGBLN x 
: •••• E3 ••••••••• : 

• PUT NU"'BER 
• OF BLANKS 

IN FLAG 
• BYTt.: • ................. 

..... 
_UD .. 
• Ai· · . . 
WAI T80 

• NO 

... ! .. 
·UO • 

• .01· · WAtTBt 

· • 5 

FLGINC X 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNr~ 
• REB LOCKING. .. ~DVE FLAG • 
• LOOP FOR. • AND ANY NDN- • 
• COMPRESSED • BLANKS TO .. 
• INPUT BEGINS SAVE AREA .. * HERE • • ................. . ............... . 

• xoo 
E5 •• .. 

•• WILL •• YES 
•• THEY FIT IN •••••• 

•• OUTPUT •• 
• .. BLDCK.· ..... 

• NO 

. i. • x • BKNOPR .x. X 
Fl·. 

oott •• 
•• WA S •• YES 

• oo HEADER •••••• *. BKEND •• .. .. .. .. 
• NO 

F2 .oo 
oo* *. 

•• 1 S •• YES 
_. OPERATION .w •••• 

•• "'ACRO •• 
·oo .* . ... x 

• NO .... . 

F3 
oo· •. 

•• END •• NO 
.oo OF OUTPUT ...... oo 

.oo BLOCK •• 
• oo oo. .... 

• YES 

: 6 : 

.xoo 
GL •• . - .. . 

... [S •• NO X 
•• OPERA T ION oo •••• oo 

*. MEND •• 
·oo .• 

• oo •• 
.. YES 

X .·.·.Hl······· _ SET SWITCH. 
TO IND ICATE • 

MEND CARO • 
WAS READ · • * •••••••••••• 

.* •• · .. 
- 6 *oo.oo • • _. x .......... oooo 

LDCDNO·· .xoo 
Jl *. oo. HAS *. 

• _ BKEND OR NO • 
• oo MACRO SEEN •••••••••••••••••• x. 

•• READ •• .. .­.. .. 
• YES · '. • 2 •• X. 

•••• • X. NOBHDR X 
Kl w. 

•• IS· .. 
•• INPUT IN •• YES 

... COMPRE SSED ...... .. 
•• FORM •• 

o. .. .. 
• NO 

x .... . 
• I 
o 

x .... · . 
• 5 • · . 

······K2····.······ . ~~~~~~-.-.-.-~~. 
HEADER 

3M35D 

x .... · • 2 · 
Chart UFo Compress Book 

.... 
X 

•• ••• C).·· ••• • 
• SET ADDRESS • 
• SWITCH TO • 
• SAVE RE"AINDER .. 
: OF CARD • .............. 

:x ........... : 
FILOU .x. 

H3 .oo oo. IS .... 
•• ADDRESS •• YES 

•• sw ITCH SET ... oooo ... .. .. .. .. ... 
• NO 

X ·····J3·········· • MOVE FLAG • 
.AND NON-BLANKS • 
• FROM SAVE AREA • 
• TO OUTPUT BLOCK-· . ................. 

:x.oo ...... oo .... : 
.. x. 

K3 •• ... .. 
•• END ... NO 

OF 
.oo CARD 

·oo •• ..... 
• YES 

x ..... 
• 4 

x .... · . 
• 3 • · . 
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. .... F5······· • SH ADDRESS. 
• SWITCH TO • 
.SAVE: REMAINDER • 
• OF CA.RD • 

: x ........... : 
OFULLB • xoo 

G5 ... 
•• IS •• 

•• ADDRESS ... 
SWITCH ....... . 

SET .. . ... · 
X 

••••• H5 .......... • 
• MOVE FLAG ... 
.AND' NON-BLANKS • 
.FROM SAVE AREA ... 
.TO OUTPUT BLOCK" · . .................. 

: x ............. : 
· x. J5 •• 

... END .... 
NO •• OF 

oo .... oo COMPRESSED ... 
.oo INPUT •• 

-. CARD •• x . .... ..... • YES 

• 5 

.x . 
K5 •• 

•• IS •• 
YES •• OUTPUT •• 
...... BLOCK ... 

FULL 

*oo ... 
......... • NO 
"UD • .. 
• Al"'WAI TeO .. WAITSI 
• • x . ....... 

·UD • 

• .°1· 

( 

( 



LCOPRI 3. 
81 -. 

•• IS •• 
•• OUTPUT •• YES 

*. BLOCK FULL •••••• .oo WI THOUT oo. 

· · . 
•• MEND 'O. 

* •.• . . . ·.x. 
. .... 
·UD .. 
* .. A!. . 

..... · . 
• 2 · 

BKNOPR .x. 
Al •• 

... AR E ... 
•• OPERANDS •• NO 

ON BK END 
•• CARD .. ... 

• YES 

: .......................... oo ........ x: 

• UE-Bl rEt 

X 
••••• 03 ...... ••••• 

SCAN 
FOR 

OPERAND 

*UG * 
• 01· .. . 
WA I TBI 

••••• WAITSO .x. LCOPRC X. 

•• .. ··C1· .. •••••••• · . SET END 
OF BOOK 

INDICAT ION 

.x. 
01 

•• IS 
•• OUTP UT ... YES 

•• SUPPRE SSED •••••• 
•• FOR THIS •• 

•• BOOK •• .. ... 
• NO 

X ······El··········· 
WR I TE 

LAST BLOCK 
OF BOOK 

.... . 
• 1 ..... • 
• •• X ............ . 

RSTS~S·* X ···.*Fl······· · . RESET 
CATALOG • 

SWITCHES * 

3. 
Gl 

.* IS •• 
• *CARD COUNT *. NO 

•• REQUESTED .* ..... 
•• .* .. .. 

* •• * 
* 'liE S 

.x. 
HI 

•• ·ERROR II ... • •• NO *'O CARD COUNT ...... . 
.' .' 

* •• ·YES 

CNTERR X 
•••••• J I ••••••••••• 

USING REPOS r 
BACKSPACE 
S YSOO 1 TO 
START OF 

BOOK ............. 

X 
••••• *Kl····"·"'·"'·" 

ERRR TN SF 

·-ERROR-MESSAGE-· 
3M26D 

:OIRSW 
X ... .. 

-UO • 
• HI· .. 

..... 
*UD • 
•• H!. 
01 RS~ 

C3 * • .. " .. 
IS .... YES 

•• OPERAND ....... . 
•• OMITTED oo* ..... x 

• NO .... · . 
: 1 : 

: isf" OPND·····'O·········· .. : 2NO·OPND····'Ooo· .. • .. ••• .... ··: 3RD ·OPND·· .. • .. oo .... ••• .......... • :4TH OPN\) 
.x. SEQNPR .x.. CDCTPR .x... .X. 

02 •• 03 ... 04 05 
.* BOOK •• •• 

... NA f.I£ S II IoIE •• YES IS.. NO •• IS... NO • • IS •• NO 
•• AS CATAL ........ .'O OPERAND •• OPERAND ••• ••• •• OPERAND 

•• CARD •• SEQUENCE •• •• VALID •• CMPRSD 
..... ..... ...... •••• x. .N~~E~ !C. X ...... . 

* NC • YES ..... • YES • YES 

• 3 
. . 
*. X • . .... .. 

BNDERR X ·····.E2 .. ··*·· .. · .. ·· ERRRTN .-.-.-.-.-.-... -.. -. 
ERROR 

MESSAGE 
3M23D ................ . .... 

... 1 !. X: .. 
• •• x. ............. . 

OPRRTN·· • X .. 
F2 •• 

<. 
LAST YES 

OPERAND 

* .... 

.. . . 
• NO ••••• 

• UG • 
• Dl· 

X .. ····E3······· · . .. SET SW ITCH ... 

~~Q5~~~~ ... 
NUMBERS .. ............... 

• I 

. .... 
·UA • 
• C2· 

· . . 
• 3 • • 3 

X ·····E4·· ... ·. • SAVE CARD II-

.COUNT OPERAND r 
• SET SWITCH 
.TO COUNT CARDS 

x ..... · • 1 · 

. . . ... 

• 2 
~AITe~INSHS .X. 

G3 
•• IS •• 

•• THERE A •• NO 
LIST OF 

•• DELETES •• 
.' .. .... 

• YES 

X •· ... ·.H3·*······ .. ·· WRI T E 
• DELETE L 15 T 

BLOCK ON 
5YSOO 1 

:x ............. : 
WNOF~ X 

• •• ·.·J3 ••••• ····.* 
.WRITE: TAPEMARK • 

AND REWIND 
5YSOOI 

X ·····1<3* .... ···· .. ·• .. INIT IAL IlE • 
• OIR UPDATE 
.. RUUT IN!:: Ttl 

cnpy REST 
OF D IR 

••••• * ...... * ••••• 

:fHRW 
X ..... 

·UO • 
• J 1 • 

X ·····E5 .. ·• .... · • SEf SWITCH. 
TO READ 

• INPUT IN 
• COMPRESSED • 

FORM 
• •••••• * •••••• 

x . ... · . 
• 1 · 

• 3 • . . 

Chart UG. Analyze BKEND 

Charts 293 



..... 
·UD • •• G;. 

* 

F]NDIR X 
•• ····Al·····.·· .. •• 

• WR ITE LAST 
BLOCK OF 

• DIRECTORY • 

MERGE2 X •..... Bl·····.·· ... READ F JRST 
• BLOCK OF SvSOol. 

AND FIRST 
BLOCK OF 

SL' ............. 

.... · . 
• 2 0 o 

· • 1 · 
.x. 

A3 •• 
•• IS •• 

•• BOOK NA~E •• YES 
.THE FIRST NAME ••••• 

.IN SUR-LIB • .. . . . ... 
o NO 

.x . 
83 •• 

•• IS ... 

x ..... 
·UJ • 
* C2* 

•• SYSOO 1 YES 
•• REQUEST ..................... . 

•• CATALOG ... 
•• .* * ••• 

o NO .... · . . . . 
•••• X.X •••• 4. .. .. : ........................... .oX: 

MLOOp·· .X. 
CI *. 

...... 
• UJ-Jl tE2 .. .. 

•• •• NO 
•• TAPEMARK •••••• 

*. 
• 0 .. .. 

• YES 

X 

.0 

······01·······.··· WRITE TAPEMARK 
• AND READ 

ANOTHER 

•••• 2~~~~ •••• 

: X •••••••••• : 

LNGCMS i ·····El·········· • CALCULATE • 
• LENGTH OF • 
• RECORD READ • 
: FROM SL : ................. 

. i. 
Fl·. .. .. 

.0 END YES 
•• OF ..... .. 

•• SL •• . ~ .... .... 
o NO 

x ..... 
*SE • 
• C3· 

.... 
o 0 

: 3 • 

SBL2T .oX. CAT2l .x . 
C3 •• 

.* IS •• 
•• DELETE •• NO 

•• IN CURRENT .* •••• 
•• SUB-L IB •• .... .-.... 

• YES 

LDDEL .x. 
03 ... 

•• ]S •• 

x ..... 
·UJ ... 
.... C~. 

o 
CPVS 

.* OPERAT ION •• YES 
•• DELETE •••••• 

•• ALL •• .. .. .... 
o NO 

X •••• ·E3···· •. · o 0 

• SET SWITCH • 
• TO • 
• DELETE 
o . ............ . 

x .... 
o 0 

: 5 : 

C4 oo. IS •• 
•• CA TALOG .oo NO 

• ... !Ns5~~~¥~T.* .•... : .. . . . ... 
• YES 

x .... 
o 0 
o 3 0 

* 0 

it ..... 
·UJ • 
• C2· 

o 0 

o 
CPVS 

• 0 . : •••••••••••••••••••••••• X: 
. i. WRTEOV 

GI •• 
•• ARE •• 

•• ALL UPDATES •• YES 
•• FROM S YSOOI •••••• 

• • COMPL ETE •• .. .. .. .. 
* NO 

. x. 
HI·. .. .. 

it ..... 
·UJ • 
• C2· 
* 0 

•• TAPEMARK •• NO 
•• ON SYSOOI •••••••••••••••••••• .. .. .. .. .... 

• YES 

X ······Jl··········· 
REWIND 
SYSOOl 

X ..... Kl······· SET SWITCH. 
THAT ALL • 

UPOA TE S ARE • 
COMPL ETE • · .............. 

·UJ .. 
... C~. 

CPVS 

X 
••• •• J2·· ••• ••••• • CALCULATE • 
• LENGTH Of • 
• REC READ • 
• FROM SYSOOl • 
• 0 .................. 

o 

• 1 · . ... 

Chart UH. Finish Directory 

BK2TST .x . 
G3 •• 

.·COMPARE·. 
EQUAL.. LIB AND •• LOW 

••••• SYSOOI BOOK •••••• 

.. ~ .. 
·UJ • 
• Cl· .. . 
CATT2 

ADSW 

•• NAME •• .. .. 
* ••• 

... HIGH 

.x . 
H3 .oo 

•• WAS •• 

x ..... 
·UJ • 
• C2· 

• 0 

•• DELETE •• NO 
•• JUST ............................. oo ................ oo. 

.oo COMPL ET ED •• .. .. 
• •• * 

• YES · . . .UJ •• X. 
• B2· 

STPsci· .x. 
J3 

•• IS ... 
•• ANOTHER •• YES 

•• DELETE LiSTED ................... .. 
•• INTHIS.· 

·.BLOCK •• .. .. 
• NO 

X 
•••••• K3 ........... . 

. x. 
K4 •• 

•• HAS ENO •• 
YES •• OF SUB-LIB •• 

DELSW .i. 
J5 •• .. .. 

YES •• IS •• 
X··· .. ···•· •. °t~~~[~8N .•.• ..... ... . 

·UJ * .... . 
• Hi. • NO .. 
CA i22 · '. • 5 •• X. 

• 0 .-'If... 
P2H I BT .x . 

K5 •• 
•• IS •• 

• READ ANOTHER 
RECORD FROM 

SYSOOI 
..... *. BEEN •• 

YE$ •• BOOK NAME •• 
• ..... THE LAST ONE •• 

.IN SUB-LIB • 

.... · . 
• 4 0 o • 

•• REACHED •• .. : .. 
.UJ .CPYS •• C;. 

.. .. .. ... 
o NO 

x .... . . 
• 2 • . ... 

.. .. . ... ...... 
• UJ .ADRSTT .. .B~. o NO 

x ..... 
·UJ • 
.. D2 • 

ROSAGN 
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..... 
·UH • 
• G3· 

ADRSTT 

..... 
·UH .. 
• K5" · . · 
· x. 

B2 ... 
... IS" • 

•• UPDATE FOR •• YES 
".CURRENT SUB- •••••• 

•• LIB •• .. . . . .... 
• Nt 

x ..... . . ·UH-Gl,Kl •••• ·UH -• J3. 

tATT2 .x. 
C1 •• • 4 _. 

•• IS.. YES 

t~:~~: . · .. K: 
64 • • .... . 

CPYS X 
•••••• C2 ••••••••••• 

.. . 
Sf PStl 

•• OPERA TION .4 •••••• 
• WRI TE BLeCK 

FROM LI B ON 
SYS002 •• DELETE •• .. .-.... 

• NO 

. .... 
·UH • 
.. K5· . . . 

: •••••••••• x:x •••••••••••••••••••••••• : 
CAlCCS .i. 

01 .. 
•• READ •• YES 

•• FROM DUf'MY •• oo ••• 
•• lIB oo. .. -... 

• NO 

X ·····el········· .. .EXCP 1 SH" .-.-.-.-.-.-.-.-. 
• READ BLOCK • 
• FROM LIB · . ..................... 

X ······Gl··········· USING DUI'!LIN. 
• READ BLOCK 

FROM DUMMY 
LIB 

RDSAGN .x. 
02 -. .. . . 

... READ •• YES 
•• FROM DUMMY ..................... . 

•• LIB •• 
*. . • . ... 

• NO 

X ·····E2·········· :~!~~!.--.-.-.-~~: 
• AND PRIVATE • 

LI BRARY 

: ••••• !~~; •••••• : 

X 
•• •• •• E3 •••••••••• • 

US ING DUML IN, 
• READ BLOCK 

FRO'" DUMMY 
LIB 

:Xoo ••••••••••••• oo.oo ........ : x ..... 
*UH • •• C!. 
· ~LQOP 

..... 
·UH • 
• J5. · . 

: ........... X: X ••••••• oo •••••••••••••••• : CAT22 X ······Hl···.······· 
• WR ITE BLOCK • 

READ FROM 
• SVSOOlON • ... ~;~~~~ .... 

X ······Jl .. ·········· 
• READ BLOCI< 

FROM 
SYSOOl 

x ..... 
*UH • 
• C 1 • . . · MLOOP 

Chart UJ. Build New Library 

····B4········· . 
INITS 

x 
....... C 4.". - - •••• _ NNNNNNNNNNNNNNNNNNNNNNNNNN 

OPEf.4 SYSDOl, • LOGICAL UNITS .. 
- SCRATCH TAPE. • • ARE CHECKED • 

AND PRIVATE • FOR UNICUE • 
.L 18RARY TAPE. : ASSIGNMENT 

.x. 
04 •• 

... [S ... 
."AN EXISTING •• NO 

•• LIB TO BE •••••••••••••••••••• 
.. .. UPOA TEO •• ". .. .. ... 

• YES 

REALlB X 
• •• •• E4 ...... •••••• 
:~~~~~~-.-.-.-~:: 
• FIND START 
• OF SL AND 
: •• ~~~~.~!~2~! •• : 

ROOHO X ······F4 .. ··•·•····· READ FIRST 
BLOCK OF 

FIRST SUS­
LIB OIR 

RDOUlS X ······E5 ........... . 
USING OUMLlN, 

• READ FIRST 
BLOCK FROM 

~UMMY 

•...• ;l~ ....... 

X 
• ••• ·FS •• • ...... 

: SET SWITCH· 
• TO READ .. * FROM DUMMV • 
• LJ B • . ............ . 

: x •••••••••••••••••••••••• : 

x ····G4 ......... . · . RE TURN • . 
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. 
3 • 

···.A2··.· ..... · DSERV 

X ······S2·· .. ········ OPEN 
SYSRDR 

AND 
SYSLST 

: •••••••••••••••••••••••• X: 

· . 
• 2 • · . 

ENTMAI C2. X ••• .. .. 
•• HAS •• NO 

•• FIRST CARD •••••• 
•• BEEN READ •• 

•••• •••• X 
• YES ••••• 

• X. 
02 ... 

•• .oo 

• 2 · . .... 
•• ARE •• NO 

•• ALL OPERANDS .................... . 
·.PROCESSED.· 

•• oo· 
.. oo oo" 

• YES 

: ..... oooo •••••••••••••••••• X: 
NE WRO i ·.····E2···· ..•.... READ 

LI BRARy 
CONTROL 

CARD 

. i. 
FZ •• 

• * •• 
•• EOF, *oo YES 

CARD IS •••••• 
•• A /. •• 

*. •• ........ ~ 
• NO 

NOREAD K ·····E3 ......... · .. *NXTQPR VB. 
*-.-.-.-.-.-.-*-. 
• GET POS IT ION .. 
.. AND LENGTH OF • 

:.~~~~.~~~:~~~ .. : 

.... · . 
• 1 • 

i< ... · ... B4······· • TURN ON • 
FIRST 
CARD 

SWITCH · .............. 
.x. 

C4 •• 
•• IS •• 

oo. OPERA HUN ... NO 
•• CODE ....... . 

•• DSPLY ... .. .. ..... 
• YES 

X ·····04 ......... . 
::~:!~~-.-.-.-~~: 
• GET POSI lION .. 
• AND LENGTH OF .. 
.. FIRST OPERAND. ................. 

.xoo 
E4 .oo .. .. 

· 
x . ... . 

• 5 

.* IS •• NO 
•• OPERAND ...... . 

*oo PRESENT •• 

NOTBLK 

. ' 

.. .. 
••• * 

• YE S 
x ..... · . 

• 4 • · . 
• X. TRNAll 

F4 •• • •••• F5 ....... .. 
'. . 

J S •• YE S .. TURN ON • 
OP(:R.\ND oo •.••••••. X. ALL DIRECTORy ....... 

•• ALL •• .. SWITCHES • •• oo. 
..... ..... 

• NO ..... 
·YG • 
• B1" .. . : ........................ x: 

..... · . 
• 5 · 

EMAJ NS X 
BGNDSP 

··· .. ·GZ···· •••••. 
:!~!!~~~.-.-.-~~: 
• GET POSITION • 
• AND LENGTH • 

:.~~.2~~:~!!~~ •• : 

TSTlCH .x. 
HZ *. 

•• IS •• 
•• OPERATION •• YES 

•• CODE STOPPED •••••• 
•• BY BLANK •• 

•••• •• oo. X 
* NC •••• · • 1 

: .................. oo •.. oo •. x: · 
ERRINV X 

• ••••• JZ .. ••• ••••••• 
ERRRTN VC .-.-.-.- .. -.. -.-.-. 

ERROR 
~ESSAGE 

3010(1 ............. 

.... . . 
• 4 • 

DIRTYP .x. TRNON1 
G4 •• • •••• G5 ••••••• 

•• •• • TURN ON • 
•• DSPLY *. YES .. Cl 

•• Cl •••••••••• X. DIRECTORy ••••• 
... DIRECTORY.. SWITCH • .. .. .. .. .. ............. . 

• NO 

. x. TRNON2 
H4 •• • ••• "HS ••••••• 

• ••• DSPLY •••• YES : TU~~ ON • 
•• RL •••••••••• X. DIRECTORV 

•• DIRECTORY.. • SWITCH .. . . .... 
• NO 

. .............. 
.. X. TRNON4 

J4 •• • •••• J5 ••••••• 
•• •• • TURN ON • 

•• OSPlY •• YES • Sl 
•• SL ........... x. DIRECTORY 

•• DIREC TOR Y.. • SWITCH *... . *. .• • ••••••••••••• 
• NO 

....... 

. : .. : ........................ x: 
• 3 • . . 

· • 2 · 

Chart VA. Read Control Card 
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OPRERR X 
••• ... ·K/ ............. . 

ERRR TN VC .-.-.-.-.-.-.-.-. 
FRRQR 

MESSAGE 
30100 ............. 

i< .... · . 
• 2 • · . 

( 



····C1·· .. ··*··· . . 
INITSHL 

····C2· ...... ·•• ... •• · . FRSTCH • 

X 
•••• .. 02·· .. ••••••• • GET ENTRV .. 
• POINT FOR 
• FIRST 

OPERAND · . ...................... 
· . • .X •• 1 

............................. X. ... •••• 

SCANRl • X. 

Chart VB. 

E2 •• 
.' .... IS NO 

•• CHARACTER ........ .. 
•• A BLANK •• ..... 0. X 

• YES •••••• 

X ·····F2·· .... ·•· ..... · . LOOK AT • 
NEXT 

CHARAC TER . 
•• *.* •••••••••••• 

. i. 
G2 •• o. HAS .0 

• 2 • · ...... 

o. MAXIMUM ... NO 
*. LENGTH flEEN ........ 0 .. 

.oEXCEEDED o. ... o· ..... 
• YES 

• • •••• H2 •••••••••• 

RETURN 

Scan Subroutines 

x ...... · . 
• 1 • 

...... · . 
• 2 · 

····C4 ...... • •••• · . NXTOPR 

: .... 0 ............................ x: 
SCANR2 .X. 

04 
•• IS •• 

..CHARAC fER A* .. Yt:S 
•• COM"'o4, BLANK ....................... . 

.... OR EQUALS •• 
*.SlGN •• . ... 

• NO 

X NOFONU X ·····El, ........... . 
• INCREASE 
• CHAR~CTER 
• ,COU.~T, LODK 
• A T NEXT 

CHARACTER ................... 

'Ox. 
F4 .... 

•• HAS •• 
... MAXIMUM •• NO 

•• LENGTH ElEEN ....... . 
.... EXCEEDEO • It . ' 

X ····G4········· 
RE TURX 

x . ... 
• 2 • . . 

... ··· ... 1::5········ .. • SAVE • 
POSITIUN 

OF NEXT 
OPERAND . ................... 

X 
• ••• F5 •• • •••••• 

RETURN . .* •• a •••••••••• 
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····Al········· · . • ERRRTN : ............... 

· • 5 · 

: X •••••••••••••••••••••••• : 

DONPR T • X. 
81 •• 

•• DON T •• 
•• PRINT ,. •• ON 

• .CON TROL CARD .* •••• 
•• SWITCH •• .. . . .. .. 

• (JFF 

X ······Cl··········· PRINT 
• LAST CONTROL • 

CARD 
ON 

SYSL 51 ............. 
: X ........... : 

TXTTST X .. ···01·········· • GET ERROR • 
• MESSAGE, • 

SET UP 
CC" · ................. 
.x. 

E! •• • •••• E2 ••••••• .... . . 
•• •• yes • TURN ON 

•• INFORMATIUN ........... X. t'lESSAGE 
... MESSAGE •• • SWITCH 

..... .•.• : ••••• ~2~! •••• • 
• NO 

x .... · • 1 • . x. OMSG 
Fl •• · . •• IS .... 

•• SVSL S1 •• YES 
•• ASSIGNEO SAME •••••••••••••••••••• 

•• AS SVSLOG •• .. .. -.. -
• NO 

L GCARD . x. 
Gl •• .. .. 

•• ACTION •• yES 
•• MESSAGE •••••• .. .. .. .. .. .. 

• NO 

X ······Hl··········· PRINT 
CONTROL 
CARD ON 
SVSLOG 

.... · . 

it ·····62 .. ·•· ••• • TURN ON • 
CANCEL • 
ShI TCH • 

NOP2 • . . ............. . 

: 1 : •• : •••••••••••••••••••••••••• 
]HSG •••• i ······JI··········· PR]NT 

MESSAGE 
ON 

SVSL ST 

NOP 1 . x. 
Kl •• .. .. 

•• MESSAGE •• ON 
•• SWITCH •••••• -. .. .. . . .. .. 

• OFF 

x .... · . 
• 2 • · . 

.... · . 
• 3 • · . 

· . 
• 2 • · . 

NOP2 .x. 
83 •• .. .. 

· . 
• 4 • · . 

•• CANCEL •• ON • 
•• SWITCH •••••••••••••••••• X. 

.' . ... 
" OFF 

• ······C3·· ........ . CANCEL it 
PRINT 

~ESSAGE 
ON 

SYSLOG 

.x. 
03 •• 

.- IS -. •• 1052 ... NO 
•• ASS IGNEO 

•• AS SYSLOG •• 
•.•. .•.. i 

" YES •••• · . 
• 4 • · . 

ANSWER X ······E3.·········· GET OPERATOR 
REPLV 
FRO~, 

SVSLOG 

.x . 
F3 •• 

• ••• AN~~ER •••• YES 
•• CANCEL OR ...... . 

•• 8LANK •• 
......... ...... .;. 

• NO •••• 

.x. 
G3 •• .. .. 

· . 
• 4 • · . 

•• ]S •• YES 
•• ANSWER •••••• 

•• IGNORE •• .. . . . .. -
• NO 

• ·····H3······· · 
.... 

TURN ON 
ERROR 

SW ITCH 

· '. 
: 3 :.x: ........... . 

RETLS;·· .x. 
J3 •• .. . .. 

ERROR •• ON 
'. SWITCH •••••• .. .. .. .. .... 

• OFF 

x 
• •••• Kl •••••••••• 

RETURN 

x .... · . 
• 5 • · . 

····C4 •••. ••••• - SVC 6 • 
CANCEL 

Chart VC. Error Message Subroutine 
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.., 
I 

" Chart VD. 

· • 1 · 

····A3········· . . 
: 5K IPTO ............... 

SKIPTO X 
••••• B3 •• • ••••••• 
.. FIND LOGICAL .. 
.. UNIT FOR .. 
*SYSRESI SYSRLB .. 
.. OR SVSSLB : ................. 

OPNTST .X. 
C3 *oo 

.- IS * • • * THE UNIT WOO YES 
-.SAME AS LAST .* ..... 

*. USED .-
*oo .* 

* •• * 
• NO 

IOREW X ······03··········· 
OPEN 

LIBRARY 
TAPE 

: .................. ~ ........................... x:x .................... : 
TSTEOV oX 0 

E3 - • 
.o* *oo oo_ END *. YES 

*. OF SVSRES ........................ . 
*. .-

*oo .* 
* •• -• NO 

.ox. 
F) *. .• *. .. 

EQUAL.* COMPARE *. HIGH X 
..... woo FOR LIBRARy .................... . 

*. NAME .* 
*. .* 

* •• * .. LOW · • 2 · 
INIFND X ·····G3 ••••••.••• 

*excp ve* 
*-*-*-*-It_*_*_*_it 
.. SK IP TO .. 
.. NEXT T APEMARK .. . . ................... 

NOFNDl X 
•• .. ··G4 ...... •• · . SET L[BRARY • 

NOT FOUND • 
INDICATION .. · . ............... 

. 
• 2 

: x .......................... : 

RDAFM X · .. ···H3···.······ *ex.cp ve* 
*-*-*-*-*-it-*-*-* 
.. READ .. 
.. NEXT LIBRARY .. 
.. HEADER -...... -......... . 

x .... · • 1 · 

Find Library Subroutine 

FNDL2 x ••••• H4···· .. • .. ••• 
:~!~~-.-.-.-.-~~: 

BACK UP 
• TO START 
• OF LIBRARY .................. 

• •••• J4 ........... .. 

RE TURN 
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Chart VE. 

. ···.82.·· ..... . 
EXCPl 

•• •• A3·· ••••••• · EXCP 

EXCP" X · .•.. R3······· .. SET SW ITCH. 
.. rOWAIT .. 
: AFTER EXC.P '. 

: .....••................. x: 

...... 
*VF .. 
.. 1<3_ .. 

EXCPI X. 
••• •• C3· ••••••••• · . .. SE:f LOGICAL .. 
.. UN IT IN .. 

cca . . ............... . 
.x. 

03 * • • * IS .... 
.. " UN I r .... NO *. SVSRES .* ............................ . 
*. . • . ' * •• * 

.. YES 

: .................................... x: 
TSTHV X 

NNN NNN NNNNN I'I:NNNNNNNNNNNNNN""""" E 3 ................ .. 
.. DOES NCT EXCP .. SVC [5 
.. IF c.Cf.1REG .. 

:' ~~~~v~Tg~Tri : 
.. OF eYTe 56 .. ................. 

.x .. 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN .... 
*SVSRES p.1UST BE .. •• IS * • 
.. REPOSt TI DillED YES.* CO~REG *. 
.. BEfORE [XCP .... *. INDICATOR 

WILL FIE •• RESET ... 

: •••• ~~~~~~2 .... : •• ~.. * ...... ~o 
*VF .. 
.. B3· 

X ···.··E4· ...... · ..•• 
SVC 0 

DESIRED 
CHANNEL 
PROGRAM . ........... . 

.. . . 
ReaVER 

wTSW 

ooxoo ........................... ' 
.xoo 

C3 
•• IS- •• 

• * WAll *. NO *. SW ITCH •••••• 
*. ON .. . . .. .. 

• YES 

X 
••• •• H3· .. • .. ····*· · . 

WAIT . .................. 

X ·····J3······· · · · · 
RESI:T 
WAIT 

sw ITCH 

:x .... ___ ......... : 
X ····1<3··· ..... ••· 

RETURN 

Execute Channel Program Subroutine 
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.... · . 
• 3 • · . 

..... 
·VE • 
• F3· .. · 

RcaVER .X. 
B3 •• 

··RECOVER· .... ON 
SWITCH 

..... 
• OFF 

X 
·····C3 ••••••• · . • SAVE CALLER. 
• REQUEST • 
• STATUS 

: X ........... : 

RSTPOS X 
NN N NNN~NNNN NNN N NNN NNN N N NN N ••••• 03 ••••••••••• 
• SETS COr-',REG • SVC 0 
• I NDICATOR TO 
• SYSRES NOT NO 
• ~OVEO BY • OPERAT ION 
• PROGRAM FETCH. ................... . ........... . 

X 
••••• E3 ••• •••• 

.... 
TURN ON 
RECOVER 
SWITCH 

· '. • 1 *.X. · . 
BSFTi··* .x. 

F3 •• 
• * IS * • 

o· 

• * SYSRES *. YES *. AT CORRECT •••••• 
•• TAPEMARK •• 

' . . ... 
• NO ... -

• o. 
• 2 •• x. · . 

LBPOST .X. 
C3 •• 

• ·COMPARE·. 

. . 
• 4 • 

.. LOW •• DES IRED TM •• HIGH 

.... · • 4 · 
BSFRI 3. 

05 
•• IS •• 

NO •• SYSRES •• 
••••• BEFORE FIRST •• 

.... · • 3 

fM •• . . .. .. 
• YES 

K[:Wl:lCK X ······E5.··· .... ·.· svc a 
REWI NO 

SYSRES TO 
LOAD PnI NT ............. 

• 5 

.X ............................................. COUNT TO ................................................. . 

BSFR TN X ..... Hl·········· 
:~~~~-.-.-.-.-~~: 
• BACKSPACE • 

SVSRE S TO 
• A TAPEMARK • ................. 

x 
: •••• Jl ••••••••• : 

DECRE ASE • 
TAPEMARK 

COUNT · . ................. 
.... · . 

• 1 · 

• .. POSITION •• .. . . .. .. 
·EQUAl 

.x. 
H3 •• 

.·COMPARE· • 
lOW •• DES IRED REC •• HIGH 

........................... COUNT TO ......................... .. 

BSRRTN X ·····J2·········· .EXCP VE. .-.-.-.-.-.-.-.-. * BACKSPACE • 
SYSRES 1 

: .... ~;~~~~ ..... : 

X ·····K2···*·· .... 
DECREASE 

RECCRD 
COUNT 

.~*. . 
o 2 . . .... 

·.POSITION •• 
*.. • • .. .. 

·EQUAL 

X ·····J3.·····* · . TURN OFF 
RECOVER 
SW'ITCH 

X 
••••• K3 •••••••••• 

• 0 .RESTORE CALLER. 
.REQUEST STATUS. · . 

: TSTMV .. ~ .. 
·VE • 
• E3· .. 

FSRRTN X ••••• J4*· •••• *.·· 
:~~~~-If-.-.-.-~~: 
• FORWARD SPACE .. 

SYSRES 1 • ..... ~~~~~~ ..... : 
X •••• *K4·····*···· 

INCREASE 
RECORD 

COUNT 

x . ... . 
• 2 

Chart VF. Reposition SYRES for EXCP 

FSFRTN X 
• •••• H5 ••••• If ••.• 
*EXCP VEIt .-.-.-.-.-.-It-.-* 
II FORWARD SPACE It 
.. SVSRES TO • 
• A T APEf.!ARK It . ............... . 

X · .... J5···· .• ···· 
• 0 INCREASE 

T APE~·lARK 
COUNT 

. ... 
: 5 :.x: 

CLRRcr·· X 
•• *. ·K5·· .* •••••• · . • RESET RECORD 
.. COUNT TO a 

x ..it. 
o 

• 2 
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······YA-F2 • • YH-C4,K4 .... · .. : 2 :.X. 
BGNDSp·· X ..... 81······· • SET SWITCH. 

• IN ERROR • 
• ROUTlNE TO • 
• NOT PRINT • 
: .•.. !:.~!~~ ..• 

. x. 
ct •• 

•• IS CL •• 
•• DIRECTORY •• YES 

•• SWITCH ON •••••••••••••••••••• .. .. .. . . .. .. 
• NO 

.x. 
01 •• 

•• IS RL •• 
•• DIRECTORY •• YES 

•• SWITCH ON •••••• .. .. .. .. .... 
• NO 

it ..... 
• YH • 
•• A! • . 

CORDIR X ·····02·········· :~~!~!2-.-.-.-~~: 
• INITIALIZE • 
• EXCP ROuTlNE • : .. ~2~.~:~~~~ ... : 

. x. RELOI" • 

El •• 
•• IS SL •• 

•• DIREC TORY •• YES 
•• SWI rCH ON •••••• .. .. .. .. a ... 

• NO 
.. ~ .. 
.VJ • • A2· .. . 

PR THOR X 

•••• •• E2· ••• ••••••• SKIP TO 1 
• PRINT CL DIR • 

HEAOINGS ON 
SVSLST 

..... 
·YJ • 
•• J~. 

SOURCE • 

· NOSPLV 

Chart VG. 

PSEUDO X ······F2··········· PRINT 
PSEUDO 

IPL 
PHASE .... ~~~~~ .... 

BVPAGN it 
•• •• ··G2· ••• ••••• •• SKIP 

I PU AND 
I PL2 ON 
S VSRES 

it •••.•. H2··········· READ AND 
PRINT 

SUPERVISOR 
PHASE 

•••• ~!~~ ••••• 

FSFINS it ·····J2·········. .EXCP VE.· . -.-.-.-.-.-.-.-. 
• FORWARD SPACE • 
• SYSRES TO 1ST. 
• PHASE HEADER • ................. 

UPFHCT it ·····K2·· .. ······ • RESET RECORD • 
• COUNT TO 0, • 
• ADD 1 TO • 
:TAPEMARK COUNT: .................. 

. ~ .. . . 
• 1 • 

Display Core Image Directory 
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. ... · : 1 : .... 
CORPHS X ······C4··········· READ PHASE 

HEADER 
FROM 

SVSRES 

.x. 
04 •• 

•• I S IT •• 
•• l.AST •• YES 

•• RECORD IN •••••••••••••••••••• 
•• Cl •• .. .. . ... 

• NO 

.x. 
Elt •• .. . . 

•• END •• NO 
•• OF .a •••• 

•• PAGE •• .. . . . ... 
• YES 

PR THOR X ······F4 ..•.•.•.•.. 
SKIP TO 1. 

PRINT CD 
HEADINGS 

ON 
SVSLST ............. 

: X •••••••••• : 

BGNLST it .····G4·········· • CONVERT 4 • 
• ADDRESSES IN • 
• HEADER TO 

HEX 

CNVDEC • 
• • ••• H4 •••••••• •• 
• CONVERT 3 • 
• BYTE COUNT • 
• FIELDS TO • 
• DECIMAL · ................. 

• • ••••• J4 •• • ••••• ••• 
PRINT PHASE 
INFORMATION • 

ON 
SVSL ST 

FSRRES • ·····K4·········· .excp VEe .-a-.-a-._a_._._. 
• FORWARD SPACE. 
.SYSRES TO NEXT. 
• PHASE HE AOER • . ............... . 

.: .. · . 
• 1 • 

FIN(;OR X ······E5··········· DOUBLE SPACE, 
PRI NT END 

OF CL 
• DIRECTORY • 

• ••• ~;~~t •••• 

X ···.·F5······· • TURN OFF • 
• Cl DIRECTORY. 
• SWITCH • · . . ............ . 

• .... 
• 2 . 

. 

( 
\. 



Chart VH. 

RELDIR X ··.· ... A3·········· .SKIPTO vo-
*-*-*'FiNO-Rl*-*-* 

IF ON 
SYSRES ... ................. 

• x .. 
B3 * • 

• * WAS ..... NO 
RL ..... a .......................... .. .... . 

• 1 

FOUND 
.* 

* •• * 
.. YES 

ANOl HR X. ······C3.······.··· SKIP TO 1, 
... PRINT DIRECTORY­

HEADINGS 
.. ON SYSLsr 

: ............................................... x: 
MOD PHS X ······03··········· READ HEAOER 

FROM 
RL 

3. 
E3 * • 

• * * • • * T APEMARK YES 

X .·····C4··········· .~~~~!~-.-.-.-~~ . 
ERROR 

to'ESSAGE 

.... ;~:~! .... 

x ..... 
*VG ... 
... II B!* 

* BGNDSP 

..... END OF RL .* .................................. .. it. .o_ 
tt. .* 

* •• * 
• NO 

lSTMOD .x .. 
F3 * • 

• * ..... • * ENe ..... NO 
OF .* ....... 

PAGE .. * 
*. .* 

* •• * 
... YES 

ANUTHR X ······G3··········· 
• PR~~~P O~~E~tORY. 

HEADINGS 
... ON SYSLST 

:x ............... : 
EOTMOD X 

••••• H3 .. •••••••• .. .. CONVERT .. 
.. RECORD COUNT 
* TO 
... DECIMAL 

x 
•••••• J 3 ••• A A •• A. *. 

PRINT MODULE 
NAME AND 

RECORD 
COUNT 

ON SVSLST 
•••••• *.A •••• 

FSRRES X 
.*.*.K 3 * •• A •••• A. 
.EXCP VEA .-.-.-.-.-.-.-.-. 
• FORWARD SPACE A 
• Rl TO NEXT • 
• MOOUlE HEADER. 
••••••••••••• A ••• 

x .... 
• * 
* 1 

Display Relocatable Directory 

F INREL X 
•••••• G4 ••• • •• • •••• 

DOUBLE SPACE, 
PRINT END 
OF Rl DIR 

OSPl V 

X · ... ·*H4.·.···· • TURN OFF • 
• Rl DIREC TORY. 
• SWITCH • 

X ····*J4·········· .EXCP VE* .-A-it-.-.-A-.-.-. 
• BACKSPACE • 

Rl OVER 

•••• !!~~~~~~ •••• : 

X 
• •••• K4 ••• ••••••• 
• SUATRAC T 

1 fROM 
RECORD 

COUNT 

* . ............... . 
x . .... 

·VG • 
• B 1. 

BGNOSP 
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..... 
o 0 

o 1 

..... 
·YG • 
• El" 

o 0 

o 

SOURCE X ·····A2·········· .SKIPTO I/O • . -.-.-.-.-.-.-*-. 
FIND Sl 

IF ON 

...... ~r~~~~ ...... 

· x. 
82 .oO 

oO. .oO 

WAS NO 
•• Sl oO.oOoO.oO .............. . 

• ,o FOUND ,o • 

• 0 
.,o •• 

.. YES 

NUPAGE X ........ C2···· ••• ·•·• 
.PR~~tP Dr~EtfORY. 

HEADINGS 
• ON SYSlST • 

NTONTP X 
•••••• (3*·*·**· * * •• 

ERRRTN YC .-*-.-.-.. -.. -.-.-. 
ERROR 

MESSAGE 

•••. ~~!!! ..... 

.! ... 
o 0 

o 2 
o 0 ..... 

: •••••• ,o •• ,o.ooO .. ,o,o ••• .o,o •••• X: 

..... 
·YG • 
• E I. 

o 0 

o 

RDIREC X 
•• ...... E2· .... • ....... •• 

READ RECORD 
FROM Sl 

OIRECTORY 

· x. 
F2 •• 

•• IS IT •• 
."THE Sl OIR ... YES 

•• HEADER LABEL ...... .. 
... ,o" 

o. ... ... 
o NO 

• x,o 
G2 If .. 

... IS IT •• 

o 
o 1 . 

... THE Sl OIR ... NO 
... TRAI lER LABEl.* •••• 

.,o ,o* 

*. ..* .. ... 
* YES 

FINISD X •• •••• H2···· .. • .. •••· DOUBLE SPACE, 
PRINT END 
OF Sl OIR 

OSPl Y 

...... 
o 0 
o 4 
o 

o 
o 2 
o 

: ••••••••• ,o ............... X: X .............................. : 

NOSPLY X 
• • •••• JZ.·· •••••••• 

SPACE 1 
LI NE ON 
S YSlS T 

X •.• *K2·····*··· o 0 

svt 14 
EOJ .................. 

Chart VJ. Display Source Statement Directory 
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.0 

o 0 
o 4 0 
o • 

• X. 
C4 

•• NEw •• NO 
... SUBtIBRARY ..... oO.,o 

.,o NAME •• 
•• oO· • .. * 

.. YES 

X 
....... D4 •••• •••• •• 

MOVE 
SUBlIBRARY 

.. NAME TO 
• PRINT AREA 
o ....................... 
o o. 
• 3 •• X.. • 
• • X .............. . 

PAGE~~·· .x. 
E4 •• .. ... 

•• END ... YES 

NUPAGE .·····E5········ ... SKIP TO 1, 

•• OF ••• ,o •••••• X 
PI{INT SO 
HEAOI NGS 
ON SYSlST o. PAGE .0 

o. .. ... 
o NO 

:X.oO .. oO ..... ,o,o ..... ,o ............ : 

EDlTBK .X. 
F4 ... 

END •• 
... OF .,o YES 

... SUBlIBRARY oO.oO .. .o •••••• ,o • .o •••••• ... .. 
o. . ... 

o NO 

X ..·····G4······ .. •.·. MOVE BOOK 
NAME TO 

PRINT AREA, 
.. PRINT LINE 

ON SYSlST . ........... . 
X ·····H4······ .. •·· • CLEAR PRINT • 

AREA, MOVE 
• NEXT BOOK • 
: NAME TO PRINT: ................. 

.x . 
J4 •• 

,o. 16 •• 
•• BOOK NAMES •• YES 

*.o ARE PRINTED ...... . .. . . 
• ,o .* * • .o. 

o NO 

o 3 • 
• 0 

x .... 
o 
• I 

X ······G5 ••••..•.••• 
TAKE EXTRA 

SPACE 
BETWEEN 

*SUBLIBRARIE:S • 

o I . 

( 



•••• A2····· .. ·· .. · . RSERV 

START .X. 
B2 

•• IS 
SYSPCH •• NO 
A 2540 ....... .. o. ... .. 
•••• YES 

X ·····e2······· .. SET • 
CROSWT 

FOR A 
2540 · ................. 

:X ............. : 
AINITS X 

•• • ... 02 .... •• .. •••• 
:~~!~!~-.-.-.-~~: 
• FINo BEGINNING It 
.. OF RELOCAT ABLE .. 

.... it. .. LIBRARY It .. . .................. .. 
"WB-F 1 ,G4 

WE-G4 

.. X .. 
E2 .... 

... WAS •• 
... Rl NO 

•• FOUND ..... .o .......... .o ...... .. 

.. ... o· 
o • 

• YES ..... o· • 
• • X ... 2 
•••• .o •• .o ..................... x. 

AlNtTT X 
.. •••• .. F2 .. •• .. ••••••• USING GETCTl, 

• READ CONTROL • 
CARD FRO'" 

5YSROR 

• x. 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
• THIS TEST IS • •• IS •• 

NOLI B X 
••• ···F3· •• • .. •••••• 
.~~~~:.~-.-.-.-~: .. 

ERROR 
MESSAGE 

3R431 .............. 

CANCEL X .···G3·.······· .. MADE IN LOGICAL. .. .. CNTL CARD •• YES SVC 6 • 
• IOCS CPMOO •• A /., •••••• 

MODULE •• EOF •• • o· ................. . ... 
• NO 

CPSlSH X •.... HZ.········ . • GETFLD wc • . -.-.-.-.-.. -.- .. -. 
• EXTRACT • 

OPERATI eN 
: ...... ~~~; ...... : 

.... · . 
• 1 · 

CANCEL 

.... . . 
• 1 

ENDRTN .x. 
B4 •• 

•• ANY ... 
•• PUNCHING •• NO 

•• DURING JOB ...... . .. ... . ... 
• YES 

X ······C4··········· USING PSUB2, 
PUNCH A 
/. C~RD 

'Ox • 
04 ... 

IS·. 
•• PUNCH • .o NO • 

... A 1402 ..... x • .. . . . .... 
• YES 

i ··.···E4 .......... . 
USING PSUB2, 

PUNCH A 
BLANK CARD 

TO STACK 

••• !: .~!~~ ••• 

:x ............ : 
ENDR Tl X 

•••• F4.·· ••••• • 
SVC14 

EOJ 

J2· X• J3···.. J4··· 
... IS.. ... IS .... ... IS •• 

... OPERATION •• • .. OPERAT ION .... •• OPERATION .. . 
*. CODE ........... x • .o CODE ........... X.. CODE ..................... .o 

Chart WA. 

•• PUNCH .* •• OSPLY .* *. DSPCH •• .... *.... ..o 

*. •• • •• * ..... · . 
PCHSWT X ... ···KZ······· ... SET • 

PUNCH 
SWI TCH 

X 
-WB • 
• 62· . . · 

EXTRCT 

Read Control Card 

PRTSWT x ·····K3······· • SET • 
PRINT • 

SWITCH 

x ..... 
-WB • 
• B2· 

.. 
EXTRCT 

pp SWT X ·····K4······· • SET· 
PRINT • 

~~? Tt~~~H •• . .............. 
x ..... 

·\;6 • 
• 62· .. · 

E XTRC T 

r LCCRD X ·····*K5··········· ERRRTN WJ .-*-.-... -*-*-.-*-* 
ERROR 

MESSAGE 
3R10D . ........... . 
. 
• 2 
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.... · . 
• I • · . 

:.... .WA-K2, K3, Kit . .. . . · 
EXTRCT X ·····02·········· .. INITIALIZE • 

• ADDRESS Of • 
: SAVE AREA : · . ................. 

: •••••••••••••••••••••••• X: 
EXTRTl X ·····CZ· •••••••• • 

:~~!~!:~-.-.-.-~:: 
• GET NEXT • 
• OPERAND • · . ................. 

.X. 
02 •• .. .. 

VES.. MAXIMUM w. 
• ............... oo •••• oo CARD LENGTH •• 

·.EXCEEDED •• .. oo. .. .. 
• NO 

. x. 
E2 .oo 

•• IS •• 
• VES •• FIRST BVTE •• 
• x ....... oo.... ...• .•• OLANK OR •• 

ILOPRO ic ·····.Fl··········· . !~~~!~-.-.-.-~~. 
ERROR 

MESSAGE 
3R21I .............. 

ic ..... 
·WA • · .F~. · AINITT 

.. . .. .. .. 
•• oo. 

• NO 

.X. 
FZ •• 

•• IS IT •• 
NO •• THE FIRSt •• 

• oo. ••• OPERAND •• .. .-.. .. ·oo .• 
• YES 

. x. 
G2 .oo .. .. 

•• IS •• YES 

..... 
·WE • . .J~. .... · . 

• 2 • · . 
X 

••••• 84 •••••••••• 
• STORE • .. 
• AT END Of 
• OPERANDS 
• AS A MARKER · . ............... . 

: •••••••••••••••••••••••• X: 

··WD-Elt 
-... WE-H5 . . .. . 

IFDOT .X. 
C4 .oo 

.- IS -. oo- OPERAND -oo NO 
•• SUFFIX, •••••• 

•• .ALL •• 
·oo .• . ... 

.. YES 

ic ·····04 ...... . 
• TURN ON • 

.ALL • 
NUMBER 1 • 

SWITCH • · .............. 
.x . 

E4 .oo 
•• FIRST •• 

..3 CHAR SAME •• NO • 
•• AS IN LAST •••• X. 

-oo MODULE •• .. .. 
* •• * 

• YES 

X 
•••• ·F4· •••••• 
.. TURN ON • 
• END OF RL • 
: SWITCH •• · . . ............ . 

:X •••••••••• : 
: ..•..••..••••.....•..... x: 

CPLSOP .X • 
G4 .oo 

•• HAVE •• oo. ALL a. yeS 
• oo OPERAND .................... . a.OPERANDS BEEN •••••• 

·.PROCESSED.· 

Chart WB. 

•• ALL •• .. .. ·oo .• 
• NO 

: .•...•.... x: 
MQVEFO X ••••. H2·····.·· •• 

• MOVE • 
• OPERAND TO • 
• S~VE AREA : · . ................. 

• X. 
J2 .oo 

• • ARE ALL ... 
... OPERANDS •• NO 

•• MOVED TO SAVE •••••• 
•• AREA ... 

•.•.•. V;; .~ •• . . 
.: .. : 1 : . ... . 

: 2 

Analyze Operands 

X 
•• ••• H3 ••••••• 

TURN ON • 
ALL • 

SWITCH • 

x ..... 
·wo • 
... 8~" . 

DRAS FN 

. . 
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a. oo. . ... 
• NO 

.x. 
H4 .oo .. .. 

.. . 
AINITT 

•• END .oo yeS 
•• OF RL ... oooooo. .. . . 

*. •• 
·oo .-

• NO 

ic ..... 
·WD .. 
• 81_ .. · CMP2 

..~ ... 
-wo -
... B~-. 
ORASFN 

, 
\, 



• •••• Al •••••••••• 

GETFLD : ............... 

• ic. GETFRl 
81 '*. • •••• 82 ••••••• 

•• FIR ST •• .. TURN OFf • 
• * TIME .oo YES • OPERATION • 

• oo THROUGH oo •• oo .......... X* CODE ..... . 
•• •••• : SWITCH •• .. .. 

• NO 

.ic. GETFR2 
Cl .oo ••••• C2 ••••••• 

•• SECOND •• • TURN Of • 
•• TIME •• YES '* FIRST • • 

•• THROUGH .* •••••••• X+ OPERAND .... X. 
•••• •••• : SWITCH •• .. .. 

• NO 

ic 
•••• .. 01·· •• •••••• • LOOK • 
• AT FIRST 

CHARACTER 

• 0 .................. 
. x. 

El •• 
• * •• 

•• COMMA *. YES 
•• OR .................... . 

•• BLANK •• .. .. -.. -o NO .... 
• o. 
• 1 •• X. · '. .... . 

GETF JA X ·····Fl·········· • SET • 
• FIELD LENGTH .. 
: TO 0 • 

.... .. 
o '. 
• 2 .eX. · '. 

ic 
.. ..... F2 •••••••••• 

RETURN 

x .... 
• 0 
• 4 0 

• 0 

· . 
• 3 • 
• 0 

.i . 
83 ... 

•• IS * • 

. ... 
• 0 
• 7 0 · . 

•• FIELD .oo YES .. 
*. LENGTH 9 •••••••••••••••••• X • .. .. 

•. .* .... 
• NO 

X GETFS I i ·····C3·········· • INCREMENT • 
• F JELO 

LENGTH · · . ................. 
. x. 

03 •• 
.. * •• 

•• END •• yES 
*. Of •••••• 

•• CARD •• ... .. .... 
• NO 

x .... 
• 0 o 2 0 

• 0 

.... 
• 0 
• 4 0 · . 

ic .... · . 
• 5 • · . 

····.C4·········· • LOOK • 
• AT NEXT 
: CHARACTER 

o .................... 

.x • 
04 •• .. . . 

. ... · . 
• 8 • · . 

•• •• YES .. 
•• BLANK ................... X. .. .. .. .. . ... 

o NO 

. x .. GETFTS .x . 
E4 •• .. . . 

•• -. YES 
... CO}1HA •••••• .. .. 

•• .a .", .. 
• NO 

.x. 
Fit •• .. .. 

x .... · . 
• 6 • · . 

... END ... NO 
*. OF •••••• 

•• CARD •• .. . . ...... 
• YES .... 

• o. : 5 :.X. 
ic .... · . 

: 7 : 

E5 •• 
.a •• 

.. • OP CODE •• YES 
•• SWITCH •••••• .. .. 

a. oo. ..... 
o NO 

X 
••••• FS ••••••• 
• SET END • 
• OF OPERAND • 
• SWiTCH • . 
· '. • 6 .eX. .. 
• • .X ........... . .... . 

GElf lL X GETFSC X GElFS::·· x GETF:H·· X ···.·Gl· ..••..... 
• LOOK AT • 
• NEXT 

CHARACTER · . .................. 

.ic. 
HI·. .. . . 

• oo YES 
•• BLANK •••••• .. .. .. .. .... 

• NO 

.x. 
Jl ... .. .. 

ic .... 
o 0 
o 8 • 
• 0 

•• •• YES 
•• COMMA •••••• •. e· ·oo •• .... 

• NO 

x .... . . 
o 3 0 . . 

Chart WC. 

x .... 
o 0 
• 6 0 
o 0 

Scan Subroutine 

•• •• ·G3·.· ••••••• · . LOOK AT • 
CHARACTER .. 

· . ............... . 
••••• G4······· 
• TURN ON • 
• CARD a 
• OVER FLOW • 
: SWITCH •• . ............. . 

. ~ .. 
.. X. : 6 : 

H3 •• • • 
.* •• •• *. NO *. BLANK ................ .o ...... . 

•• .o. 

•. .* . .... 
• YES 

oox. GETFSR X 
J3 •• .. .. 

.* END •• YES 
•• OF ..... .. 

•• CARD •• .. .. . ... 
• NO 

X ••... K3·········· • INCREMENT • 
• CARD 

POINTER 
AOORESS 

x .... · . o 4 0 · . 

x . ... · . 
• 5 • · . 

·····JoIt·········· * SAVE ADDRESS • 
OF FIRST 

• CHARACTER · o 

x . ... . . 
: 1 : 

·····G5········ •. • SAVE ADDRESS • 
OF NEXT 
OPERAND 

• 0 . ............... . 

X ····H5· .. ••••••• · . RETURN 
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..... 
• W8 • 
• H4· .. · 

CMP2 X ·····81······· • TURN ON • 
C.OMPARE -

SWITCH AT • 
CMP)ll8R -

.... · '. • 5 •• X. · '. 
CMP2&4·· .X. 

Cl •• 
•• IS •• 

•• All •• YES 
•• SWITCH ON •••••• .. .. 

•• .w .. .. 
• NO 

.x. TSTOAl 
PRTHDR 

Dl •• 
•• IS .All •• 

•• SWITCH •• NO 
•• NUMBER 1 ..... .. *. ON •• .. .. .. .. 

.. YES 

. x. 
El •• 

•• DOES •• 

x .... · . • 1 • · . 
•• PREFI X OF •• YES 

•• OPERAND EQUAL .................... . *. MODULE •• 
•• HOR •• .. . -

• NO 

X ·····Gl······· • nRN OFF • 
• BOTH .All -
.. SWITCHES • 

· '. • 1 •• x. · . .... 
CHPOIR .x. 

HI·. 
•• IS •• 

. . 

•• OPERAND •• YES 
•• EQUAL TO •••••• 

•• MODULE •• 
•• HOR •• .. .. 

• NO 

x .... 
..: .. 
·WE • •• A!. . 

PRTHOR-4 X 
·····F2······· 
• TURN ON • 
• .ALl SWI TCH • 

NUM8ER 2 •• 

x ..... 
• WE .. 
• AI. . . . 

PRTHOR 

. 

· . 
• 2 • · . PR THOR .... 

Chart WD. Locate Module Header 

CHPHBR 

.... · . • 2 • · . . ... 
.x. 

C3 •• 

•••• COMPARE·· •• ON 
_. SWITCH •••••• .. .-

•• .oW .... 
• OFF 

x .... · . 
• 4 • · . 

· . 
• 3 • · . 

.x. X 
03 •• • •••• 04 •••••••••• 

•• IS •• .. .. 
•• OPERAND •• YES • POINT TO • 

•• COMPARED TO •••••••••• X. NEXT OPERAND • 
-. MOO HDR •• • • 

..H[GH •• • •.. w ••••••••••••••••• 
• NO 

X PRTNHE X ····.·E3·· .. ·•··•··• EXCP Wl • -.-w-.-.-.-.-w-. 
SKIP 
Rl 

,..OOULE ............. 
X 

•• • ••• F3··········· . ~~~t-.-.-.-.-~~. 
READ 

• NEXT MOOUL E • 

..• ~~:2~~ .... 

.x . 
G3 •• .. . . 

•• *. NO 
•• TAPEMARK ...... . .. .. .. .. .... 

• YES 

X ·· ••. H3··.···· • TURN ON • 
END OF • 

Rl 
:-,: fTCH 

x .... · . 
: 3 : 

x .... · . 
: 1 : 

······E4 .... ·••••··•• ERRRTN WJ .-.-.-.-.-.-.-.-. 
ERROR 

MESSAGE 
3R271 ............. 

x ..... 
·wa • 
•• G~. . 

CPLSOP 
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.... .. · .. 
• 4 •• X. · '. .... . 

ORASFN x 
: •••• 85 ••••••••• : 

• [NCREASE 
• RECORD 

COUNT 

• ..••.•..•. x: 
:BSRAGN x · .... ·C5··········· 

.:=~:-.-.-.-.-~~ . 
BACKSPACE 
1 RECORD 

X 
• •••• 05 •••••••••• 

DECREASE 
RECORD 

COUNT 

.x. 
E5 a. 

.* •. NO •• AT _ • 
•••••• BEGINNING •• 

a. OF RL •• .. . . 
••• * 

.. YES 

X ...•. F5······· • TURN OFF • 
END OF Rl • 

AND COMPARE .. 
SWITCHES • · .............. 

X ······G5.·········· .~=~~!.-.-.-.-~~. 
READ 
FIRST . .. ~~~~~~ .... 

X . .... H5.········· 
• SET .. 
• RECORD 
• COUNT TO 1 · 

x 
: •••• J5 ••••••••• : 

WAIT FOR 
110 

COMPLETE · ................. 
x .... · • 5 · 

( 



...... . ..... ... · .. 
: 6 :.X. *WO-Cl,F2,H1 

PRTHDR·· .X. 
A1 •• .. .. 

•• IS •• NO 
•• PRINT SWITCH ....... . 

•• ON •• .. .. .. .. 
• YES 

X 
······B1·· .. •••••• .. • USING PRTSSK, 

• SKIP TO 1, 
PRINT 

HEAD ING 

:x ........... : 
PRTHCH .X. 

Cl •• .. .. 
•• IS •• NO 

•• PUNCH SWITCH •••••• 
... ON •• .. .. .. .. 

• YES 

• X. 
01 •• 

• ·SYSRDR •• 
NO .*AND SVSPCH *. .. •• *. SAME DEVICE .* *. •• .. .­.. .. 

• YES 

x 
: •••• E1 ••••••••• : 

PUNCH 
BLANK 
CARD 

: .•.••...•• x: 
X · ..... Fl··········· USING PCHSUB. 

PUNCH 
CA TALR 

CARD 

,., ........ ' ... 11 

· '. • 7 •• X. · .. .... . 
PRTHGS X ·· .••. Gl········ .... • USING ROUPE, 

TSTPCH 

READ Rl 
RECORD 

• x. 
HI •• 

•• [S ... 
•• PUNCH •• NO 

*. SWITCH ON ..... .. .. .. .. .. .. .. 
• YES 

.x. 
JI •• .. .. 

x 
• aa. · . 

• 1 • · . 
•• ESD a. YES 

•• CARD .- •••• .. .. .. .. .. .. 
• NO 

eX. 
Kl *. .. .. 

x ...... 
·WF -a Al. . . 

... TEXT *. YES 
•• CARD •••••• .. .. 

•• .* .. .. 
• NO 

*~ •• . . 
: 2 : 

x ....... 
·WH • 
•• 8~. . TXTPCH 

.. .... 
·wF • 
•• J~. . 

. 
: 2 

.x. 
A3 •• 

• * *. .* RLD *. YES 
CARD •••••• .. .. .. .. 
* .... 

• NO 

X 
•• • ••• B3 •••••••••• • 

us ING PCHSU8, 
PUNCH 

THE 
CARD 

.... .. . 

x ..... 
·WG • 
• AI· .. 
RLOPCH 

• .X •• 1 • .............•........... x... • 
TSTPRT .x. 

[3 •• .. .. 
•• IS •• NO 

•• PRINT SWITCH •••••• 
•• ON •• .. .. .... 

• yes 

.i . 
03 •• 

• • PHASE, •• 

x .... · . 
: 5 : 

.:.I~~Bug~ADOR.:. !~~ . .. .. .. .. .. .. 
• NO 

. i. 
E] *. .. .. 

YES.. ESO •• 
••••• CARD •• 

.. ~ ... 
·WF • 
• A5· .. · ESDPRT 

.. .. .. .. . ... 
• NO 

.x. 
F3 •• .. .. 

YES.. TEXT •• 
••••• CARD ... 

.. ~ .. 
·WH • 
• A3· . . · TXTPRT 

.. .. .. .. 
... w'" 

• NO 

. x. 
G3 *. 

x .... · . 
• 3 • · . .... 

RDRD2 

.•.. . 
•••• : 3 · .. ··WF-B5 ••• • ••• 

··WF-H5 
WG-C4 

WG-84 ••• .... . 
EXTK3 X 

...... A5······ .... • 

.. MOVE • 
• CARD IMAGE 
• TO PRINT 
• AREA · . ............... . . .... · . .. . : ...... x.x.: 4: 

\IIH-H2 ,03 ,05 •••• • 
PRTl X 

•••••• B5 ........... .. 
USING PRTSU8, 

PRINT THE 
LINE 

· .. 
• 5 •• x. · ' . ..... 

EDMTST . x. 
t5 •• ... .. 

NO.. END OF •• 
• •••• MODULE •• 

x 
•• .* .. .. . ... . ... . • yes 

: 7 

X 
• ••••• 05 ••••••••••• 

.~~~~-.-.-.-.-~~ . 
READ 
NEXT 

HEADER ............. 
.x . 

ES •• .. .. 
•• •• NO 

•• TAPE HARK •••••• .. .-.. . . 
..·.·YES 

X 
••••• F5 ••••••• 
• TURN ON • 
• END OF Rl • 
• SWITCH • · . · . .. ......... ,'1 ...... . 

:x .......... : 
••• PRTHUT .X • 

G4 •• G5 •• 

YES ••• * RLO * ••• NO •••• END ._*. YES •••• lrL •.•. 
••• *. CARD •• • •••• OF .*x... ... ..•. SWITCH ON •• 

*.~ •• 
·WG • 
• A4* 

· RLOPRT 

.. .. ... .. .. .. 
• NO 

• x • 
H3 ... 

x ..... · . 
• 6 • · . 

REP •• REP OR. SVM· •• SVPoT 
••••• CARD •••••• 

x ..... 
• WH • 
• 85. 

· 

•• .* *. •• ••• * 
• NO 

REPPRT 
X 

• ••• ·J3 ............ .. 
• MOVE .. 
• END 
• TO PRINT 
• AREA · . ................... 

CNVORG X 
• •••• K3 ••••••••• • 
• CONVERT • 
• ORIGIN AND • 
• ES ID TO • 

HEX · ................. 
x . ... . . 

: 4 : 

x ..... 
·WH • 
• 83· . . . 
SYMPR T 

•• Rl.· •• •• .... *... 
* ••• 

.. YES 

x . .... 
*wA * _ F2· . . . 

AINITT 

. .... 
• NO 

PRTHUD .x . 
H5 •• 

•• IS •• 
YES ••• ALl SWITCH •• · _. *. NUMBER 1 •• 

x ........ 
·WB • 
• G4* 

· 

-. ON .* *. •• .... 
• NO 

CPLSOP i . ... ··J5······· .. · POI NT .. 
TO NEXT 
OPERAND . ................. 
..... 
·W8 • 
• C4" . . · IFDOT 

Chart WE. Analyze Relocatable Library Record 
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ESOPCH 

..... 
·WE • 
• Jh . . · 
.x. 

AI·. .. .. 
•• IS •• NO 

•• ESIO NUMBER •••••• *. BLANK •• 
•• .* .... 

.. YES 

j( 
:* •• *81 ••••••••• : 

• BLANK OUT • 
• ESID AREA · · * •••••••••••••••• .... 

j( .... . 
: 1 

.... . . 
: 5 : 

· • 1 · . . ... 
EOPCLA X 

: •••• A3 ••••••••• : 

• STORE ESO • 
• NUMBER, FINO • 
• BLOCK ENTRY • 
: ••••• ~~~~! ••••• : . ... · '. • 4 •• X. · . .... . 

EOPCLl X 
: •••• 83 ••••••••• : 

• SET MAXIMUM • 
• ENTR IES • 
• PER CARD 

..... 
·WE • 
• E3· .. 

ESDPRT X ..•.• AS·.········ · . • CONVERT BYT E • 
• COUNT TO • 
• DECIMAL AND • 

: ••• ~~l2.~~~ •••• : 

.X. 
BS •• 

•• IS •• 
YES.. ESID •• 
• •••• BYTE COUNT •• 

•• ZERO •• 

•• ~.. • ...... N~· 
·wE • 
• AS· · '. • 2 •• X. · . : •••••••••••••••••••••••• X: . . 
EXTK3 .... . 

EOPCA I X 
: •••• Cl ••••••••• : 

.. INITIAL IZE • 
• ADDRESSES : . ................. .... . · '. • 3 •• X. · . .... . 

EOPCBA X ·····01·········· · . • MOVE ESIC • 
• NUMBER TO • 
: PUNCH FIELD : ................. 

.x. 
EI •• 

•• IS •• 
•• INPUT BLOCK •• NO 

•• BYTE COUNT ••••••••••••• o. ...... . 
•• LESS THAN._ 

•• 48 •• 
••• ·YES 

.x. 
Fl·. 

... IS a. 
•• INPUT BLOCK-. YES 

... BYTE COUNT ...... . 
•• EQUAL TO •• 

•• 0 •• .. .. 
• NO 

x 
••••• Gl ••••••••• : 

MOVE ESO 
BYTES AND 
COUNT TO 

PUNCH AREA ................. 
· . . ... ..X •• WG-Dl 
•• WH-Fl 

EOCPGP· X 
•••••• HI··········· 

• USING PCHSUB, • 
PUNCH 

A CARD ............. 
•••• : ··WG-Cl 
* • • WH-Dl ••• ..X. . 
.. • • x ••••••••••• 

REINTl X 
: •••• JI ••••••••• : 

RESTORE • 
• INPUT BLOCK • 
: BYTE COUNT : ................. 

.. ~ .. 
·WE • 
• C 3. .. · TSTPRT 

EDPCIR it ·····F2·····*···· · . • HOVE 4B BYTES • 
: TO PUNCH AREA : . . ............... . 

it ······G2 ••• · .•...•. 
• USING PCHSUB, • 

PUNCH 
A CARD 

it 
: •••• HZ ••••••••• : 

• REDUCE • 
• INPUT BLOCK • 
• BYTE COUNT • 
• BY 48 • ................. 

.~ .. . 
: 3 • .... 

Chart WF. Process ESD 

EOPCLT .x. 
C3 .o. .. .. 

•• IS •• YES 
•• ESD TYPE •••••• 

•• LO •• .. . . 
•• o.a 

• NO 

X ····.03·········· · . • INCREMENT • 
• PUNCH BLOCK • 
: ESO COUNT : ................. 

:X ........... : 
EDPCNA .x. 

E3 •• 
•• HAVE •• 

•• ALL ENTR IES •• NO 
•• BEEN MOVED .................... . 

•• TO PUNCH •• 
..BLOCK.· .... 

• YES 

EDPCRT .x. 
f4 •• 

•• HAS ... 
... PUNCH BLOCK •• NO 

•• ESC BEEN IN- •••••• 
• .. CREMENTED •• 

X 
: •••• C5 ••••••••• : 

CONVERT 
ESIO 

NUMBER 

: •••• !~.~~~ ••••• : 

· '. • 6 ... X. · ..... .. 
X ·····05·········· · . • Move LABEL 

• AND ESC 
TYPE TO 

• PRINT AREA ................. 
ESOPIA X 

.·.··E5· •••• ••••• 
:CONVERT ORIGIN: 
• TO HEX • . ................. 

.x. 
FS •• .. .. 

• .LAST FI ELD •• YES 
•• BLANK •••••• .. .. *... .•.• x .. .. . ... 

• YES •••• • NO 

EOPCRT .x. 
G3 •• . ' •• IS •• NO 

•• PUNCH BLOCK •••••• 
•• FULL •• .. .. .. .. 

• YES 

. x. 
H3 •• 

•• HAS •• 

. ~ .. · . 
• 5 • · . 

• • PUNCH BLOCK •• YES 

X ·····G4·········· · . • BLANK OUT • 
• ESID 
• AREA · . ................. 

x .... . . 
: 2 : 

•• ESD BEEN IN- •••••••••••••••••••• 
·.CREMENTEO.· .. ... .. .. 

• NO 

EDPCSC X 
: •••• J3 ••••••••• : 

• AOO PUNCH BLOCK. 
• ESD COUNT TO • 
• OLD ESO AND • 

: ••••• ~!2:~ ••••• : 

x 
: •••• J4 ••••••••• : 

• Move OLD .. 
• ESID TO NEW .. 
• ESIO AREA : . ............... . 

:x ........................... : 
EOPCSI X 

: •••• K3 ••••••••• : 

• UPDATE ESIO .. 
• STORAGE • 

AREA 

x .... · . 
• 4 • 

. . 
: 2 : 

X 
·····G5· •• ••••••• · . • MOVE 6 BYTES • 
.TO PRI NT FI ELD • · . · . . ............... . 

ESOPTL HS.X., • .. .. 
NO •• IS - • 

• ..... BBC GREATER •• 
... THAN a •• 

..~.­
·wE • 
• B5· .. . 
PRTl 

.. .. .... 
• YES 

.x. 
J5 •• .- .. 

NO •• IS •• 
• •••• PRINT FIELD •• 

it .... · . 
• 6 • · . .... 

•• FULL •• .. .. .... 
• YES 

X ..·.··K5· •••••• ·•·• 
• USING PRTSUB •• 

PRI NT 
ALINE 

.~ .. · . 
• 6 · 
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..... 
·WE • _ A3_ 

RLOPCH X 
: •••• Al ••••••••• : 

• IN IT IAli ZE 
ADDR ESS 

· • 1 · 

: X •••••••••••••••••••••••• : 

RDPCA I . i. 
81 •• 

... IS •• 
•• BLOCK •• YES 

• .. COUNT GREA TER ...... oo ...... oooo .. oo ••• oo •• 
... THAN 56 •• .. .. .. .. 

• NO 

.x. 
C1 •• .. .. 

YES.. IS •• 
.. •••• BBC EQUAL 0 •• 

x ..... 
• WF It 
• J 1 • 

*. ... 
*. .* •• • * 

• NO 

RopeBB X ·····C2····.· .. ·· · . 
· 

REOUCE 
BBe 

BY 56 ...... " ......... . 

.... · . 
• 5 · 

· . 
• 2 • 

. . . :X.oo ................................... : 
REINTI 

X RDPCC T . x. 
02 •• •...• 01··*···.··· · . .MOVE REMAINING. ...... IS •• YES 

• BYTES TO • - .. CONTINUATION ...... .. 
.. PUNCH AREA •• B IT ON ... ..... 

• NO 

.. ~ .. 
:W~l: .. x .. 
* • E2 •• 

• oo.. .. 
EDCPGO YES... MORE ... 

....... ...... ...... ..... .... THAN 48 BYTES •• 

RDPcse X ····.·Fl··········· 
• USING PCHSUB, • 

PUNCH 
A CARD 

X ·····Gl·········· · . MOVE 
8 BYTES 

x .... · . 
• 1 • · . 

It.. ~.OVEO •• .. .. 
... .. 'II' 

• NO 

X ···.·F2······· .. ·· · . P'OVE 
8 BYTES 

x ..... · . 
• 2 · 
• 3 · 

ROPCTS • X .. 
H2 

x .... 
• 3 

· ... ·.H3.··· ••• . 
•• IS it .. YES • TURN OFF 

Chart WG. 

... BBC GREATER ........... x. CONT INUAT ION 
•• THAN 52 •• • OF lAST ...* . ENTRY· .. .. . ............ . 

• NO 

X ·····J2·········· · . ~OVE 
4 BYTES 

x .... . 
• 2 

Process RLD 

X * ...... J 3 ........... . 

• US ING PCHSUB, • 
PUNCH 

A CARD 

X ····.K3·········· 
MOVE 

4 BYTES 

.... · . 
• 1 · 

..... 

.WE • 
• G3· .. · 

RlDPRT X 
•• ••• A4 •••••••••• 
• MOVE RlO TO • 
• PRINT AREA AND. 
• CONYER T BYTE • 
• COUNT TO HEX • · . • ..... _* .... ,,_ .. _ •• *. 

.x . 
B4 •• ... .. 

.* r s •• YES 
lI-. BBC EQUAL 0 ...... .. ... ... 

*. . .. . ... 
• NO 

: ............. x: 
RlOPBP .x. 

C4 ... 
'. 

..... 
*WE • 
... AS· .. 
EXTK3 

.- IS.. YES 
•• SBC EQUAL 0 •••••• -. .. .­... -

• NO 

.x . 
04 .... 

. 
PRTl 

•• FIRST ... YES 
•• TI ME THRouGH • __ •••• .. . .. . . .... 

• NO 

RLOPCO .x. 
E4 ... .. .. 

YES •• JS .. . 
...... CONTINUATION .. . 

... BIT ON .* 
x ••• --

•••• • NO . . _ 4 • . - :x ............ : 
RlDPDR .x. 

F4 •• 
•• * .. 

... IS ... NO 
*. PR tNT AREA ...... .. 

*.. FULL •• .. . .. 
•• • * 

• YES 

X 
"··"··G4-... ".·", •• *" 

• USING PRTSUB, • 
PRINT 

A lINE 

:x ............. : 
RLDPHE x .. ··.*H4···· .. ·•· ... 

: g5~~~R10~V~~o : 
• P POINTERS • 
• TO HEX, HOVE • 

:.!~.~ ~~!~!. e~~ ! .. : 

x ...... · . 
• 4 • · . 

· • 4 

RlDPRR .X. 
ES * .. .. .. 

.." IS .... NO 
... PRJ NT AREA • * ...... 

.... FUll .* 
* ••• 

.. YES 

X .. .... · .. F5······*··* .. 
• USING PRTSUB, • 

PR(NT 
ALINE 

: X ............. : 

RlDPSW X 
....... ·Gs ...... ••••• 
• CONVERT FLAG 
• BYTE TO 
.. PRINTABLE • 
• FORMAT I MOV E • 
• TO PRINT AREA .. ................... 

RlDPUD .X. 
H5 . . 

... Is NO 
f.. PRJ NT AREA .. 0 ..... 

FUll ... .. . .... 
.. YES 

x 
.. ... ,,""J5··· ........ . 

• USING PRTSUB, .. 
PRINT 

A II NE 

: X ........... : 

RlDPXA X 
....... K5 ............. . 
• USING CONVIH, .. 
• CONVERT ADDRESS. 
• TO HEX, MOVE .. 
.TO PRINT AREA, • 
• UPDATE ADDRESS • ........... _ ......... . 

· . 
• 5 · 
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• I . 
...... 
"'WE .. 
.. Kl* . . . 

TXTPCH X ·····82····· .. ·.·· · . INITIALIZE 
ADDRESS 

: ..................................... X: 
TXPCIfi .X. 

C2 *. .. " ... 
NO .. '" IS *. 

.. ••• ...... ..... •••• • -. BBC GREATER .* 
..... THAN 56 .. " 

.x .. 
01 ..... 

o' • * IS..... YES 
..... BBC EOUAL 0 .* ...... .... . .* .... .-

* ... * 
• NO 

x ..... 
*WF .. 
.. Jl* . . . 

'0 
it .... 

... YES 

TXPC SC X ·.···02··· .. ······ · . ... MOVE 56 BYTES ... 
... TO ... 

PUNCH AREA · . ................. 
X 

RE I NTl 
X ·····El·· ... _ .... · . ... MOVE TXT 

• TO .. PUNCH AREA · ................. 
X 

•• ••• Fl •••••••••• · . RESTORE 
OR IGIN 

x 

······E2**········· 
• USI NG PCHSUB 

PUNCH 
A CARD 

X ·····F2···*···.·· · . UPDATE 
ADURES SES 

x .... 

TXTPRT X 
•• ••• A3·· .... •••••• · . .. CONVERT 
.. ORIGIN AND 
.. ES lU 

TO HEX ................. 
SYMPRT X 

.* ••• B3····.··· ... · . .. CONVERT ESIO .. 

.. NUMBER TO HEX .. · . · ................. 
X ·····C3 •..•••.•.. · .. CONY ERr 

.. BYT E COUNT 

.. TO DEC IMAL 

oX. 
03 •• 

.* IS ... yES 
... BBC EOUAL 0 ....... . .. .. 

•• oo· .... 
• NO 

· • 2 

• 0 

·.xoo . · * •• * • 
TXTPIA X ··*··E3·.· •• * •••• · . INITIALIZE 

PRINT 
ADDRESS . • * ••••••••••••••• . ... 

• • 0 

• 3 ... X .. · . 
TXTPSA·· X ·····F3·········· · . • CONVERT TXT 

• TO HEX 

..... 
·WE • 
• 85· . . . 
PRT 1 

.... -
*WF .. 
.. H 1- • 1 .x .. . . 

EDep GP 

Chart WHo 

G3 •• .. .. 
NO .* MORE THAN •• 

... ................ •••• 4 BYTES LEFT •• 

X .. ···HZ·········· · . BLANK 
REMAINDER 
OF PRINT 

AREA ................. 
x ..... 

·WE • 
• 85· . 
PRTl 

Process TXT and REP 

.. .. 
o' .... 

• YES 

x •• *. *H3·· _ •••• _ •• · . • INCREASE 
ADDRESSES 

.x . 
J3 

o' ... IS ... NO 
•• PRINT AREA 

.oo FILL ED 
•. .* ..... 

• YES 

x •• * .•• K 3 _ -.* *. _ ••.• 
• US ING PRTSUfI, • 

PRINT 
ALINE 

. 
• 2 

.* •• · . 
• 3 • 
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...... · . 
• 4 • · . 

.. .... 
·W[ • 
• H) • 

REPPRT X 
: •••• 85 ••••••••• : 

MOVE R!::PRO 
ORIGIN AND 

ESID TO 
PRI NT AREA . .................. . 

X ·····C5·········· · . • MOVE 56 BYT ES • OF TXT TO _ 
PRINT FIELD • 

: ............ oooooo ............. oo ........ x: 
REPPL .. x. 

us •• 
YES •• ··COLurN 

42 BLANK o' o' 
o' x . .... 

·WE • 
• 85· .. 
PRTl 

. .... 
• NO 

X • ••• *E5*········· 
• MOVE A BLANK 
• TO TMPREG 

X 
····*F5·*· ••••••• · . INCREASE 

T MPREG 
BY , 

• 4 

( 



····41········· 
ERRR TN 

X ······61 .......... . 
PR tNT LAST 

• CONTROL CARD • 
ON 

SVSlST 

TXTTS T X 
: ..... C1 ••••••••• : 

GET ERROR 
• MESSAGE. 
• SET UP CCW · ..................... 

. x. 
•• 01 •••• : •••• 02 •••••••• 

.- •• YES • TURN ON • 
... INFORMATiON ........... X-MESSAGE SWITCH .. 

•• MESSAGE .* • NOPl .. .... . •. e· 
• NO 

OMSG .x. 
Fl 

•• ··SYSLST •• YES 

• 1 . 

*. AND SYSlOG •••••••••••••••••••• 
•• SAME •• 

-DEVICE· .. .. 
• NO 

LGCARO .X. 
G1 •• . ' 

•• ACTION •• YES 
•• MESSAGE ...... . .. .. .. .. -... 

• NO 

X ·· .. ···H1·· ........ .. 
PR tNT LAST 

CONTROL 
CARD ON 
SYSlOG 

· .. . 

X 
•••• .. GZ· .. • ... ••• • TURN ON • 

CANCEL • 
SWI TCH • 

NOP2 . ............... 

.. 1 ..... X • 
• ... X ........................... .. .... . 

IMSG X ······Jl········· .. · PR tNT ERROR 
MESSAGE 

ON 
SYSl ST 

NOPI . x. 
Kl 

•••• MESSAGE· .... YES 
*. SWITCH •••••• 

*. ON •• .. .. 
* ••• 

• NO 

x ..... · . 
• 2 • · . 

Chart WJ. 

.... · . 
• 3 • · . 

Error Message Subroutine 

· . 
• 3 • · . 

. . · : 2 : • 4 · .... 
NOP2 .. i. 

A4 •• 

..... CANCEL *. *. YES • 
... SWITCH •••••••••••••••••• X. 

ON ... .. 
* ••• 

• NO .... · .. *' 5 _.X. · . 
X ·.····84··· .. ·•····· PRINT 

MESSAGE 
ON 

SVSlOG 

.i. 
C4 •• .. .. 

•• 1052 •• NO 
•• ASSIGNED ..... .. 

•• AS SYSLOG.*' 
•.•. .•.• i 

• YES * ••• 

AN SWER i ··· .. ··04··· .. ·•· .. ··· GET OPERATOR 
ANSWER 

FRO!"! 
SYSLOG 

.x . 
E4 •• .. .. 

· . 
• 4 • · . 

•• ANSwER •• YES 
•• CANCEL OR .* •••• 

•• BLANK .-.. .. .... 
• NO 

.i. 
F4 •• .. .. 

x .... · . 
• 4 • · . 

•• ANSwER •• NO 

X ····B5.········ • SVC b 
CANCEL 

IGNORE ...................... . .. .. 
*. • • * ••• 

• YES 

Sf( IPIT X 
••• •• G4.· ... • •• · . TURN ON • 

SK IP I TE:1I. 
SWI TCH • · . ................ 

X 
•• ..... Gs •• •• .. •• · . • TURN ON • 
.. ERROR SwITCH • 

MOD IF · . ............ . 
: ........................ .o x:x •••••••• .o •••• .o ............ : 

RETLST X ·····H4··.···· • RESE T 
NOP 1 AND 

NOP2 
SWI TCHE S 

HGOIF .x. 
J4 •• 

.. 

ERROR YES 
SwI TCH ...... . 

... ON •• 
• .o.. •••• i 

.. NO •••• 

X .·* .. K4··· .. ••••• · RE TURN 

· . 
• 5 • · . 
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. 
• 1 

• ••• A3 ...... • ..... . 
SK IPTO 

SKIPTO X ····.B3····· ..... .. FINO LOGICAL .. 
.. UNIT FOR .. 
*SYSRES, SYSRLB .. 
... OR SY5SLB .. 

OPNTST .x. 
[3 

.* IS "' .. • * THE UNIT *. YES 
-.SAME AS LAST .- •••• 

*. USED •• 
• < 

* •• * 
< NO 

IOREW X ····**03··········· 
OPEN 

LIBRARY 
TAPE 

: ............................................ x :X ................. : 
TSTEDV ox. 

E3 it • 

.. * ..... 
.. '" END YES *. OF SYSRES ..................... . 
*. .* 

*. .-* ••• 
< NO 

3.. 
F3 •• 

EQUAL ......... COMPARE .... *. HIGH X 
.. .. .. .... FOR II BRAR Y .* .................................. .. *. NAME ._ 

o. x * .... 
.**- .. LOW 

o 
• 2 

INIFND X ·····G3·········· :~~~~-*-.-.-.-~~: 
.. SKIP TO .. 
.. NEXT T APEMARK ... 

o ............ -..... 
NOFNOl X ····*G4······· o < 

SET LIBRARY • 
NOT FOUND ... 

INDICATION ... · . .............. 

: 2 

:x ........................................ : 

Chart WK. 

RDAFf.' X ···**H3···.· •...• *EXCP WE* .. -.-.. -.-.. -.. - .. -.- .. 
.. READ .. 
... NEXT LIBRARY 
.. HEADER • ................. 

< 1 

Find Library Subroutine 
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FNDl2 x ·····H4·········. :~~~~-.- *-.-.-~~: 
• BACK UP • 
• TO START 
: •• ~~.;~~~!~r •••• 

x 
....... J 4* ••••• * ..... 

RETURN • 

( 

( 



Chart WL. 

.. ·.82*········ . . 
EXCPl .. 

.... A3········· 
EXCP 

EXCP X 
: •••• 83 •••••••• 

.. SET SW ITCH 

... TO wAIT 

.. AFT ER EXCP .. · . .............. 
: •••••••••••••••••••••••• X: 

..... 
*W"," .. 
.. tn_ .. 

EXCPl X 
: •••• C3 ••••••••• : 

.. SET LOGICAL 

.. UNIT IN 
eeD : . ............... . 
.X. 

n3 .~ .. -. 
IS I.. NO 

*.. UNIT .......................... .. 
I.. SVSRES ._ 

*. .• 
I. ... * 

.. YES 

: ........................... x.: 
TST~V X 

NNNNNNNNNNNNNNNNNNNNNNNNNN ••••• E3** ••••••••• 
.. DOES NOT EXCP ... 
... If COMREG 
.. INDICATOR IS 
.. RESET, BIT 1 

: •• 2~.;~!;.~~ ••• : 

.. 5VC 15 
IF PROG. FETCH 
_DID NOT MOVE .. 

~!!~;~~.i!~~. 

.x. 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN *oo 
.. SYSRES" .* *. 
.. HUST BE .. YES.* IS * • 
.. REPOSI TI ONEO" ..... *. COMREG .* 
.. BEF[JRE EXCP .. _.INDICATOR._ 

:~!~~.~~.~~~~~~2: x •• ~~S~! .• 
••••• ... NO 
*WM • 
• 83· 

X 
• ••••• E4 •••• ••••••• 

svc 0 
DESIRED 
CHANNEL 

• •• =~2~~~~ ••• 

.... :x .............................. : 
RCS¥ge .x .. 

G3 •• 
• * •• 

•• IS ... NO 
•• WAIT ....... .. 

•• SWITCH •• 
•• ON •• .. .. 

• YES 

x 
: •••• H3 ••••••••• : 

· WAIT 

x 
: •••• J3 ......... . 

• RESET • 
WAIT .. 

SWITCH •• ............... 
:x ............. : 
x 

• •••• K3 ......... .. 

• RETURN • . ............... 

Execute Channel Program Subroutine 
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.... · . 
• 3 • · . 

..... 
·WL • 
• F3· 

RCOV [R .X. 
B3 •• .. .. 

... RECOVER •• ON 
-. SWITCH •••••• 

'0 .. . . .. .. 
• OFf 

x 
: •••• C3 ••••••••• : 

• SAVE CALLER • 
:REQUEST STATUS: · . ................. 

:x ............ : 
RSTPOS X 

NNNNNNNNNNN f'tNNNNNNNNNNNNNN ••••• 03 ••••••••••• 
• SETS COP"REG • 
• INDICATOR TO • 
• SVSRES NOT .• 

MOVE a BY • 
PROG. FETCH • .................. 

· • 2 · 

SVC 0 
NO 

• OPERAT ION .. 

x 
: •••• [3 •••••••• 

TURN ON • 
RECOVER 
SWITCH 

• • 0 

: 1 :.x. 
BSFTi··· .x. 

F3 •• 
•• IS •• 

•• SVSRES •• YES 
•• AT CORRECT ...... . 

·.TAPEMARK .-... . . .... 
• NO 

x . ... · . 
• 4 • 

: 0 0 00 0 0 0 00 0 0 0 0 00 0 0 0 0 00 00 oX: · . 
LBPOST .x. 

G3 •• 
• ·COMPARE·. 

• lOW ... DES IRED TM •• HIGH 

· • 4 

BSFRI .x. 
US •• 

... IS 
NO •• SVSRES •• 

••••• BEFORE FIRST •• 
•• TM •• 

X ....... .. 
• ••••• • YES 

• 3 • · . 
REWBCK X ······E5··········· SVC 0 

• REWIND SVSRES • 
TO LOAD 

POINT 

x . ... · : 5 

• ....................................................... COUNT TO ......................................................... .. 

BSFR TN X ..... Hl.········· 
:~~~~-.-.-.-.-~~: 

·.POSITION •• .. . . .. . -
-EQUAL 

.x .. 
H3 •• 

.·COMPARE· • 
lOW •• DESIRED REC •• HIGH 

BACKSPACE • •• •••• ••• '....... •••• COUNT TO ....................... . 
SVSRE S TO • 

A TAPE MARK • ................. 
X 

••••• Jl ••• ••••••• · . • DECREASE 
TAPEMARK 

COUNT · ................. 
x .... · • 1 · 

8SRRTN X ... ··J2··· ...... . 
.E XCP Wl. .-.-.-.-.-.-.-.-. 

BACKSPACE 
SVSRES 1 

• RECORD • ................. 
x 

: •••• K2 ••••••••• : 

DECREASE 
RECORD 

COUNT 

x .... · • 2 

·.POSITION •• .. .-
••• EQUAL 

X ···.·J3······· · TURN OFF 
RECOVER 
SW ITCH · .............. 

x 
: •••• K3 ••••••••• : 

• RESTORE CAllER. 
:REQUEST STATUS: 

: TSTHV 
X . ...... 

·WL .. 
• E3· . . · 

Chart WM. Reposition SYRES for EXCP 
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FSRRTN X ·.···J4········ .. · 
:~~~~-.-.-.-.-~~: 
• FORWARD SPACE • 
• SVSRES 1 : .... ~~;~~~ ..... : 

X 
••••• 1(4 •••••••••• · . • INCREASE 

RECORD 
COUNT · ................. 

x .... · . • 2 • · . 

FSFRTN X 
·····H5 ••••• • •• ·* 
:~~:~-.-.-.-.-~~: 
• fORWARD SPACE • 
• SYSRI:5 TO 

:.*!.l~~~~~~~ •••• 

X ·····J5···.··.··· . 
INCREASE 
T APEfo1'ARK 

COUNT 

• • 0 

• 5 •••• · . .... . 
CLRRC T X 

•• ... ·K5 •••••••••• · . RESLT 
RECURD 

COUNT TO 
• 0 • ................. 

x ..... · . 
: 2 

( 

( 



....... · . • 5 • · . 

.. ....... A2 .............. . 

.. SSERV 

INI Tl X ........ B2······ .. ··· .. INIT[ALIZE .. 
.. FILES DTFCTL, • 
.. DTFLST, ,..GlS T • 
• FOR DEVICE .. 
: ••••• !~~;. ...... : 

• X. 
C2 .oo 

•• \<jHICH •• 

..... 
o • 

: 1 • .... 
. x. 

A4 •• 

• ••• IS IT ... YES 
... DISPLAy •••••• 

•• OPFRA nUN.-.. .. .... 
• NO 

.x .. 
84 •• 

YE:.S •••• PlJNCH •••• 
• ••••• OPERATION •• .. .. .. . . . ..... 

• NO 

.x. 
C4 •• 

•• *. 

x .... 
o 
• 2 

•• PRINT ... NO •• UNlT IS ... SYSRES 
•• LI BRARY ... oo ..... 404O .... 4O ......... .. •• ANO PUNCH oo .......... oo •••• .ooooo.oo 

•• ON 4O. 
• 0 

.... SVSSLB 

: 4O.oo .... 4O •• oooo ••••• oo.oooo ..... x: 

· . 
• 4 • · . 

REWLIB X ······02··········· Rf:WIND 
PRI VAle 

TAPE 
SYSSlB 

X 
• .... ··E2 •••• • ••••• 
• GET PUB. GET • 
• OENSI TY OF • 
• SVSSlB IN 
• CCB3 · . ................... 

: .••..•••••••••••••••.••• x: 

..... · . · .. 
·XC-H5 

XE-J2 

X ...... F2··········· READ 
PRI VATE 

TAPE 
LABEL 

.x. 
G2 .oo .• .oo 

•• CORRECT •• NO 

RES 1 X 
• •••• 03 ••• ••••••• 
• CHANGE SVC • 
• NU~BERS AND .. 
• eca FOR • 
• SYSRES · ................... 

x .... · . 
• 3 • . .... 

.. .OPERA TI ON •• .. ..-
•• oo" 

• YES 

: .•........ x: 
CPRSCN .ox. 

04 .. .. 
PUNCH .4O YES 

•• OUTPUT ••••• oo 
•• OPEN •• .. . . .. ... 

• NO 

X . .•. ·E4·.···· ... ·· .INITIAlIlE FOR • 
• SYSPCH DE VICt: • 
: TY~~fT~ATT50F : 

: ... ~~~~~.!: .... : 

:x .......... : 
x ..• ··F4·.···· .. ·· .BLNEN T XE. 

.. -.-.-.-.-.-.. -.-* 
.SCAN FOR FIRST. 
• OPERAND .. 
• fIELD .. • ••• a ........... _. 

:X ••••••••••• 
RESCN i ••••• G4···· .... •••• .NBLENT XE. .-.-a-.-.-.-.-.-. 

•• FILE LABEL •••••••••••••••••••• • SCAN FOR • ... .-.. .. ... ... 
• YES ..... · . • • x •• 3 

.4O •••••••••• 4O ............. x. • 
CALLes X ••... HZ·········· 

:~2~2~.-.-.-.-~~: 
READ IN 
CONTROL 

: ••••• ~~~2 ....... . 

. x . 
H3 •• .. .. 

•• TAPE ... NO 
... MARK •••••• ... .. 

·oo .• .. .. 
.. YES 

o • 
• 4 0 
• 0 

• NEXT OPERAND • 
• FIELD • . .................. . 

4Ox • 
H4 •• 

•• it. 
... I SIT •• NO • 

•• LAS r ...... .. 
•• OPERAND .-.. .. . ... 

• ns 

• xoo WRGl TP X .. i.. 

Chart XA. 

J2 •• .. .. 
• :. OFE~~lE .: .. ~~~4O 

... REAOER 4O. 
• 4O .. " 

•• oo. 

• NO 

x .... 
o 

: 1 

x ..... 
·XE • 
• 85. .. . 
SlASHO 

•••• _J 3 •••••••••• 

:!~~~!.~- .. -.-.-!~: 
• ERROR -MESSAGE 

3S42A • ................... 
x . .... 

• 0 • 5 • 

J4 •• 
•• LAST •• 

NO.. OPt:RAND * • 
....... CMPRSO 

o. 
.oo •• . ... 

• YES 

X 
• •• ··K4 •• ••••• · . • SET SWI TCH • 
• FOR CO~PRE SSED • 
_ OUTPUT • 
o • .............. 

• GETBKl: ........... x.· • 
XX ... 2 • ...... . 

·XB .. 
• AI • . . 

Read Control Card; Determine Operation 

CSERRI X 
••••• 05.· .. ••••••• 
:~~~;~.-.-.-.-~~: 

ERRIIR • 
• MESS AGE 
• 35100 • . ................ . 

x . ... . 
o 3 . 
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GETBK 1 X 
••••• Al·· .. ••••••• • BlNENT XE* 

..... 
·XC • 
• Cl* • I 

ClRCO X ·····A5·········· • CLEAR BUFFERS • . -. -.-.-. -.-.-.-. .. . • AND LOAD REG .... 
• FOR CARD • SCAN FOR • • 2 ••• a ••••••••• X. 

FIRST BOOK 
• NAME ................. 
· . • XC •• X. 
• J5· 

TSTQUA· aX. 
Bl •• oo. .a 

•• A. OR •• NO 
•• C. OPERAND .. .. .. .. ..... 

• YES 

CHNGSe X ·····C1 ....•.•••. · . • PUT SUeL leRARY • 
• TO BE SERVICED. 
• CODE IN SERVSB • · . ................. 

ALLTST .x. 
01 •• .. .. 

.... · . 
• 3 • · . 

... IS •• NO 
•• THE DP ERAND ...... 

ALL •• 
• o6 •• .. .. 

• YES 

.x. 
El •• .. .. 

· . 
• 3 • · . 

•• OPERAND •• NO 
• .LENGTH EQUAL ..... .. 

•• TO ALL •• .. .. .. .. 
• YES 

X .•••• Fl··"'.····"'· • fNDBK XF. . -.-.-... -.-.-.-.-. 
FINO THE 

BOOK 

x .* •• · • 3 · 
. .... 
·XC • 
• GS· 

: X •••••••••••••••••••••••• : 

GET ALL X 
••••• G1·· •••••••• 
• LOAD REGISTER .. 
• PARLGR wI TH • 
• LENGTH OF BOOK. 
• FOUNO NAME • 

• ••••• H1 ........... . 
• BKNDOU XG. . -.-.-.-.-.-.-.-. 
• PR INT BOOK END. 
• AND CATALOG • 
• HEADER • ................. 

. . 
• 3 • . 

MVBKN X 

. . 

: •••• e3 ••••••••• : 
• BL ANK BOOK • 
• TO BE SERV ICED • 

FIELD 

.Xoo 
03 •• .. .. 

•• CONTROL •• YES 
• aOPERANO RIGHT •••••• 

•• LENGTH •• .. .. •. a· 
• NO 

es ERR3 X ·····E3*········· .ERRRTN XJ. *-.-.-.-.-.-.-.-. * ERROR ,., ESSAGE • 
35211 

:X •••••••••• : 
MVBKNI X 

····*F3·· •••••••• · . • MOVE OPERAND • 
• TO BOOK TO BE • 
.SERVICED FIELD. · . ................. 

x 
•••• ·G3·· •••••••• 
.FNDBK XF* .-.-.-.-.-.-.-.-* 
• FIND THE • 

BOOK 

X 
••••• H3 ••••• •• ••• 
.BKNOOU XG. .-.-.-.-.-.-.-.-. 
.PR I NT BOOK ENO • 
• AND CAT ALDG • 
• HEADER • ................. 

: X. a ....................................................... ,. .......... : 

EXPCD X 
: •••• Jl ••••••••• : 

CLEAR • 
BUFF ERS 

x .... · • 1 · 

Chart XB. Fill Buffers 
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OUTPUT 

: ..... oo ..................... x: 
EXPTIN .. x. 

BS •• .-YES •• END 
•••••••••• OF INPUT 

' . .. 
X •• BLOCK .' ..... 

·XC • 
• Bl" 

EOBKT 

. . . .... 
• NO 

CPRSW .X. 
es •• 

.* •. 
• .COMPRESSED •• NO 

OUT PUT •••••• 

. . . ... 
• YES 

. x. 

.. 

..... 04.......... 05 

.CPRPCH XO. •• '. .-.-.-.-*-.-.-.-. NO •• ROOM •• 
PUNCH .X ..... H a... FOR NEXT •• 
CARD. ... FIELD •• 

· . 
• 1 • - . 

.. .. . . ... 
• YES 

X ·····E5*········· • MOVE NON- * 
BLANKS TO • 

OUTPUT CARD • 
BUFFER • 

.. xoo 
F5 .. .. 

NO •• PRINTED •• 
••••• OUTPUT •• 

.' -... 
• YES 

: 2 
: Xa ........... : 

EXP X •... ·G5·········· · -MOVE NON-
• BLANKS TO 
• PRI NT BUFFER · ................. 

. -NO •• ENO 
••••• OF PRINT 

•• BUFFER .. .. . .. ... 
• YES 

X 
••••• JS ••••••••• • 
.EXPUUr XO. .-.-.-.-.-.-.-.-. 
• DO OUTPUT • 
• FOR EXPANDED • 

: •• ;!~2.!~!~; ..• : 

.! .. -• I · 

( 



..... 
• XB • 
• B 5. 

EOBKT .X. 
Bl •• 

.> 

EOBK •••• * 63·· •••••••• 
> > 

.o. END •• YES • LOAD 
RETURN 
ADDRESS 

•• OF BOOK •••••• .o ...... .o .•. .o .... .o ........ .o ...... .o ..• x. 
.> > 

• .o •• 

> NO 

X 
...... Cl· .. ••• .. •••• 
• INCREMENT .. 
• BLOCK COUNT • 
.. LOAD RETURN .. 
• ADDRESS • · ........................ 

X .. · .. ···01··········· SVC 15 
READ 
BLOCK 
FROM 

LIBRARY .............. 

.x.o 
El ... .. -. 

TAPE •• 
MOVE 
ERROR •• .. .. 

> NO 

............... X: 
.x. 

H •. .. . .. 
.. NO.. 1/0 •• 
• .o ..... COMPLETE ... .. .. ... ... .. 

.. YES 

..... 
·XB • 
.. A4* 

> 
EXP TIN 

YES 

x ....... 
·XF .. 
.. Jl· 

> > 

SE TBI T 

• NOTE IF LI BRARY IS 
ON SYSRES ANO THE 
T APE wAS ~OVED OUT 
OF THE SOURCE STATE­
MENT LI BRARY AREA BY 
A FETCH FeR 110 
ERROR HANDLING, 
SYSRES ~UST BE FOR­
WARD SPACED BACK TO 
THE BLOCK IT IIrjAS 
OPERA TI NG ON WHEN 
THE ERROR OCCURRED. 

Chart xc. End of Book 

.x. 
C3 • .. •• .. C4 •• •••• .. ••• .EXPOUT XO-

•• PRINT •• YES .-.-.-.-*-.-.-.-. *. CARD IMAGE ........... x. j.lRINT • 
•• STARTED •• • CARD .. .. . ... 

• NO 

CMPRST ..x. 
03 

•• C~MPRESSE~· *. NO 
•• OUTPUT •••••• .. .. . .... 

• YES 

X • .... • .. E3···· ...... • .. • .. LOAD CARD • 
.. OUTPUT BUFFER. 
• ADDRESS. SET • 
.. END OF BOOK 

INDICATOR ..................... 

X ....... F3··········· CPPCHl XD .-.-.-.. -.-.. -.-.-. 
PUNCH 
LAST ...... ~e~~ ...... 

:X ........... : 
BKENDO X · .. ···G3··· .. ·• .. •·• > • 

.. LOAD liD REGS. 
• POINT TO • 
• PUNCH AREA 
> .................. 

X ·····H3·········· *SPAC[2 XH. .-.-.-.. -.-.-.-.-. 
GET SPACE 
2 CONTROL 

X .····J3.··· ..... .. 
> • 
• PUT BOOK END .. 
• IN PRINT AND • 
.. PUNCH BUFFERS. 

• > ................. 
X 

••• .. ·K3· .. • ••••••• 
• EXPOUT XO. 
0-.-.-*-.. -.-.-.-. 
• PRINT BOOK 
• END 
> •••••••••••• * .... " 

x .... . . 
• I 

> 
............ * ....... . 

> I 
> > ..... 
. x. 

A5 .. . . 
• • COMPRESSED •• NO 

OUTPUT .. . ... 
• YES 

X 
• ••••• B5 •••• •• .. • ••• 

CPPCH2 XD 
·-·-·-PUNCH-·-*-· 

• BOOK END 

: X •••••••••• : 

SKI PBO X 
·····C5 .. •• .. •••••• .EJEC T XH. .-.-.-.-.-.-.. -.-. 
• SKIP TO 

NEXT PAGE · ................... 

X ·····05 .... ··· .. ·· 
UPDAT E 

BLOCK 
COUNT 

ALLSW .X. 
E5 •• .. .. 

•• ALL NO 
SWITCH •••••• 

ON •• 

.. ... 
• YES 

X ..····F5·········· .FNOBK XF. .-.-.-.-.-.-.-.-. 
FINO THE • 
NEXT BOOK 

IN LIBRARY . ................ . 

. x. 
G5 .. .. 

NO ... ENO OF 
••••• SUBLIBRARY 

...... 
• XB • 
• Gl· 

.. . . . . .. . . 
*' YES 

SE r ALL 
. x.. 

H5 
.> 

•• END OF 
....... CONTROL 

X ...... 
·XA • 
• H2· 

·.STATEMENT •• .. .. .... 
CALles 

X 
• ..... J5 ........... . 
• NBLENT XE. IF-"-.-._._._._*_. 
• SCAN FOR NEXT • 
• OPERAND FIELD it · . ................... 

..! .. 
• XB • 
• 81. 

> • · TSTQUA 
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····Cl········· · . CPRPCIi 

CPPCHl .. 
CPPCH2 X ·····01 ......... · 

• LOAD • 
• RETURN ADDRESS ... 
• LOAD CARD • 
• OUTPUT REGS • · . .................. 

X . ·.·.El·· ... · .... 
• CONVERT CARD • 
.SEQUENCE NUMBER. 
• fROM BINARY TO • 
• DECIMAL • 

X ······fl··········· 
• PUNCH • 

COMPRE SSED CARD 
IMAGE 

X 
····.Gl··~······· • CLEAR BUFFER ... 
• LOAD REG lSTERS • 
• FOR CARD • 
.. OUTPUT • 

X ····Hi··.······ · . RETURN 

····C2········· . . 
EXPCUT 

EXPOUT • x. 
02 •• ... . . 

..COMPRESSED •• YES 
*. CARD OUTPUT •• oooo •• 

.oo oo. 
.' . ... 

• NC 

PCHES~ • x • 
E2 •• 

o' 
•• JOB •• NO X 

•• PUNCHI NG oo· ..... 
'0 

o' .... 
• YES 

PCHE M X 

o' 

·····F2·········· • ,",ove EXPANDED. 
CARD t NTO 

PUNCH 
BUFFER 

X ······G2··········· 
PUNCH 

EXPANDED 
CARD 

x .... . . 
• 1 

x .... · . 
• 1 · 

Chart XD. Output Subroutines 
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.... · . 
• 1 · 

PRTTST .ox. 
C4 

o' oo. PRINT NO 
•• CARD o. ••••• 

o' 
o' 

•• oo*" 
• YES 

X ······04 .......... . 
PRI NT 

EXPANDED 
CARD 
IMAGE 

X 
·····E4·········. 
.SPACE 1 XH. .-.-.-.-.-.-.-.-. 
.. SPACE 1 
.. LINE CON TROL 

: x •••••••••• : 
RSTPRT X ·····F4 ......... . 

• STORE PRINT .. 
.. CONTROL REG. 
• BLANK PRINT 
• BUFFER 

• xoo 
G4 *. 

oo· •• 

..COMPRESSED •• NO 
.... OUTPUT oo ••• oo.oo ........ oo .......... oo 

'0 
• 0 .... 

• YE S 

X 
•••• H4 •• • •• •••• · . • RETURN PLUS 4 • · . ............... 

X ····HS········· 
RETURN 

( 



• •••• Al •••••••••• 

• RORDR 

:X ••••••••••• 
RDROR X ······Bl· .. ········· 

READ 
CONTROL 

CARD 

.x. 
Cl •• .. .. . 

•• IS •• YES. 
•• CARD •••••• 

•• BLANK •• .. .. ... -
• NO 

. x. 
01 •• 

•• END •• 
•• Of •• YES 

•• FILE READER •••••• .. .. 
•••• •••• X 

• NO •••• 

X ····Fl········· · . • BLNENT • 

BLNENT X 
••••• Gl •••••••••• · . • INITIAL IZE TO .. 
.. SCAN ACROSS • 
.. 8LANK FIEt.D • · . ................. 

· . 
• 3 • · . 

.... Al······.·· · . NBlENT 

· • 1 · 
NBlENT X 

: ..... 03 .......... : 

• LOAD REG FOR • 
• NONBLANK • 
• FIELD SCAN 

: •••••••••••••••••••••••• X: 

.. ... · . • 2 • · 

SCNNBL X ••· •• C3·······.·· · . • SCAN FOR NEXT • 
• OPERAND • 

FJELD • 

. x. 
03 •• .. .. 

•• •• NO 
w. DELIMITER •••••• 

•• FOUND •• .. .. .... 
• YES 

,; 
: •••• E3 ••••••••• : 

• COMPUTe • 
• LENGTH OF • 
:NON-BLANK FIELO: ................. 

,; 
•••• F3 ••••••••• · .. RETURN 

x .... · . 
• 2 • · . . ... 

· . 
• 3 • · . 

: •••••••••••••••••••••••. x: 

. ... · . 
• 4 • · . 

SLASHQ X ······S5··········· 

SLASHX 

REWI NO 
LI SRARY 

TAPE 

.x. 
(5 •• .. . .. 

NO •• WAS .•• 
• •••• JOS PUNCHING •• 

x .... .. ,.'" .. -'. .... 
• YES · . 

• 4 • · . 
.i . 

05 •• .. .. 
YES •• SYSRDR •• 
• •••• ANO SYSP(H •• 

•• SAME •• 
·OEVICE • x . ... .... • NO · • 4 · 

SLASOI .X. 
E5 •• .. .. 

•• WAS •• NO 
•• JOB PRJ NT ING •••••• .. .. .. . . . ... 

• YES 

X 
••••• F5 •••••••••• 
.SPAtE3 XH* .-.-.-.-.-.-.-.-. 
• SPACE 3 • 
: LINE CONTROL : ................. 

X ••· ... ·G5.··.·· •••• • 
PRINT /. 

tARO 

:X •••••••••• : 
.x. GETOUT i x 

Hl •• 

•• ··FIRST·· •• NO • 
•• NON-BLANK ................... X. 

•• FOUND •• .. . . .. .. 
• yes 

X ·.···Jl .... · ...... 
• COMPUTe • 

REMAINING 
LENGTH OF 
STATEMENT 

.: .. · . 
• 1 • · . 

CSERR2 X ·····J2········.· .ERRRTN XJ" .-.-.. -.-.-.-.-.-. 
• ERROR MESSAGE • 
: 3S211 : ................. 

x ..... 
·XA .. 
.. • H~. . 

Chart XE. Input Subroutines 

·····HIe·······.·· . 
BLANK • 
PRINT 

BUFFER 

X 
••••• J4 •••••••••• 
.SPACE 1 XH. .-.-.-.-.-.-.-.-. 
• SPACE 1 • 
• LINE CONTROL • · . . ............... . 

X 
••• ·KIt •• • •••••• 

• svc 14 
: EOJ ............... 

•••••• H5 •••••••••• ~ 

PUNtH /. 
CARD 

X • •••• ·Js ••••••••••• 
• EJECT LAST 

CARD 
PUNCHED 

.! •• · . 
• 4 • · . 
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• • •• Al········· · . FNDBK 

FNDBK X 
·····Bl·········· · . SET BLOCK 

NUMBER TO • 
FIRST BLOCK • . ................. 

.. x. 
Cl •• .. .. 

". CURRENT ... NO 
• " SUBLIBRARY •••• " .......... " ••••• 

MV6KF 

• " DESIRED •• .. .. ... .. 
• YES 

.i. 
01 ... .. .. GOTOSB X 

: •••• 02 ••••••••• : 

•• WHICH •• BACKWARD • SET CURRENT • 
•• WAY IS BOOK •••••••• • BOOK TO • . " .. .. .. 

•• • FORWARD · .. 
• 1 •• x. · . 

FWOINi·· X ·····El·········· • SET NUMBER • 
• OF FOR WARD • 
.1/0 OPERATIONS. 
: TO DO • ................. 
· .. 
• 2 •• x. · . 

SETOp··· X .·· .. Fl·········· • POINT TO • 
• CURRENT I/O • 
• COMMAND. • 
• PUT OP CODE • 

: .••• !~.~~~ ••••• : 

SVCtIB X .. ··.·GI.····.····. 
svc 15 

MOVE TAPE 
• TO DESIRED • 

BOOK ............. 
TPPOST .x. 

Hl •• ". -. NO... TAPE •• 
...... MOVE ERROR •• 

· . 
• 5 • · . 

.. .. .. ... .. .... 
• YES .... · . . • x •• XC • . El· .... 

SET81T X 
• •• •• JI ••• ••••••• · SET CCW 

TO FOR WARD 
SPACE FIle · ................. 

i 
······KI··········. 

FORWARD 
SPACE 
F ItE 

i .... · . 
• 3 • · . 

: DESIRED BOOK : ................. 

" i. 
E2 ... 

•• WHICH •• 
•• WAY IS •• fORWARD 

•• SUBLI BRARY ..... ". ." .. *. •• 
*" •• x 

·BACKWARD .... 
: .••... " ... x: 

X ••• ··F2.· .•• ·• ••• 
• SET NUMBER • 
• OF BACKWARD • 
• 1/0 OPERATIONS. 
• TO 00 • · ................. 

x .... 
o 2 

· • 1 · 

• NOTE IF LIBRARY IS 
ON SYSRES AND THE 
TAPE WAS MOVED OUT 
OF THE SOURCE ST ATE­
MENT LIBRARY AREA BY 
A FETCH FOR I/O 

mR~~N~mGBE FOR-
WARD SPACED TO 
THE BLOCK IT WAS 
OPERATI NG ON WHEN 
THE ERROR OCCURRED .. 

Chart XF. Find Book Subroutine 

· • 5 
• 3 0 · 

X 
••••• A4 ••• "' •••••• · . lOhO I/O 
_ COUNT Tll • 
.. FIND LIBRARY .. 
• 0 .................. 

:" ••• " .............. " •••••• X: 
WAlTF .x" 

04 

MORE .0 YES 
I /0 TO 00 •••••• . . .. . . . ... 

o NO 

.x.. 
C4 •• 

•• IS·. 

· • 2 o 

•• THIS THE •• NO .0 DESIRED •• " ••••••• " ......... . 
•• LIBRARY •• .. ... ." .. 

• YES 

3. 
04 *" 

•• READING •• 
YES.. DESIRED •• 

" ••••• SUBLIBRARY ". 
*. •• ... .. .... 

o NO 

:SBL TST .X. 
E4 o· •. 

•• CURREN T •• NO 
*. SUBl IBRAR Y " ••• " .. 

•• DESIRED .* .. .... 
• YES 

: .......... x: 
RDINI X ·····F4·········· · . SE T I/O 

COUNT TO 
READ 

.x. 
G4 •• 

•• ". BOOK *" •• YESX 
NAME " .... ". 

lOW •• .. ". • ... it 
o NO 

.x" H4 ... ... .. 
YES BOOK •• 

NAME 

. . 
o 4 0 
• 0 

•• HIGH •• 
*. •• . ... 

o NO 

• x • 
J4 ". ." .. •• DESIRED •• NO X 

•• BLOCK ...... . .. .. .. .. 
* ••• 

• YES · o 2 
o 

X 
• ••• K4 ......... . 

RE TURN 

EOSYST Os.x," ... 
.0 

NO •• END * • 
."..... OF SYSTEM •• 

• 1 
o 

•• TAPE •• . . . " .. 
• YES 

X 
• ••••• ES.· ...... • ••• 

aSF 
SYSTEM 

TAP!: 

. ... 
.' . • x •• 4 

o 

PRTNF X ·····F5····.····· '*ERRRTN XJ. +-.-.-.-.-.-.-.-. 
• ERROR MESSAGE • 
• 35211 • 

X ····G5 •• •••••• • o 
RETURN . .............. . o 
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Chart XG. 

.. •••• A;2' ......... .. 

BKNDOU 

BKNOOU X 
: •••• 82 ••••••••• : 

.. LOAD 1/0 .. 
.. REGISTERS : 

• 0 ................. 
X ..... e2·········· 

:~~~~!.-.-.--~~: 
.. SKI P TO .. 
: NEw PAGE : ................. 

.x. 
02 It. 

.- * • 
.. " PUNCH *. NO *. OUTPUT •••••• 
*. .." 

*. * ..... ~;; ... a •• 

• x. 
• 1 
o 

E2 *.. • •••• E3 •••••••••• 
.. *SYSRDR *. .. .. 

.*ANO SVSPCH *. NO .. EJECT ON'E *. SAME ............ x- CARD ON .. 
*. DEVICE .* .. SYSPCH .. 

*. .." '. * •• ·YES ••••••••••••••••• 

:x ......•••••..•...•••.•.• : 
x 

••• ,...FZ ••• ••••••• .. PUT CATALS .. 
.. STATEMENT .. 
.. IN PRINT AND .. 
: PUNCH BUFFJ:RS : ......•.......... 

. x. 
GZ *. ... *. 

.* PRINT *. NO *. OUTPUT •••••• 
*. .-*. .* 

* •• -.. YES 

X .•.••. H2········_· 
.. PRINT CATALOG .. 

HEADER 
LINE 

i ·····J2·········· -SPACEl XH* .-.-.-.-.-.-.-.-. 
.. SPACE TO • 
.. NEXT PRINT .. 

: ...... ~~~~ ...... : 
X .•. ·.·K2········· .. · 

.. PUNCH CATALOG. • 
CARD X ••• 
IMAGE 

x .... 
• 1 
o 

write Header Subroutine 

.... 
o 0 
o L 0 
o 0 

BKNOOl X 
••••• A4· ••••••••• 
• PUT BOOK END • 
• HEADER IN • 
• PR [NT AND PUNl:H. 
: BUFFERS : ................. 

. x. 
84 •• .. .. 

•• PRINT •• HO 
•• OUTPUT .-•••• .. .. .. .. . ... 

• YES 

X ••· .. ·C4··· •••• ·••• 

X • •• ·.Olt···.· ... ••• .SPACE2 XH-.-.-.-.-.-.-.-.-. 
• SPACE· 2 L[NES -
.. BEFORE FIRST • 

: •• ;~:2*!~!~~ ••• : 

: x •••••••••• : 
TSTeMl .. x • 

H .. . . 
•• COMPRE SSED •• NO 

•• OUTPUT • * •••• -. .. -. .. 
4 ••• 

• YES 

X ·····F4·········· .. PUT SEQUENCE .. 
• NUMBER AND .. 
• tOM PRE SSED • 
• OPERANDS ON • 
• CARD IMAGE • .................. 

:x ......•... : 
CDrST .x • 

G4 ... . . 
• * PUNCH •• NO 

... OUTPUT •••••• 
*. .* 

••• * 
• YES 

• •••••• H4·.· ••••• ••• 
PUNCH 

• .cOMPRESSED 
CARD 
IMAGE 

BKNDOS i 
...... J~.* ........ . 

: SAVE BUFFER. : 
• ADDRESSES .. . ................. 

X ····K4···.·· .• · o • 
.. RETURN : ............... 
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····Cl········· o 
EJECT 

o ............... 

.... 
o 0 
o 1 
o • .... 

: x .............................. : 
EJECT X 

: •••• 01 ••••••••• : 

• SET CONTROL • 
• CHARACTER TO • 
: EJECT • ................. 

X 
·., •• ·El·········· · . *tnAD ADDRESS OF. 
*€;OMMUN ICAlIONS • 
• REGION 
o 0 ................. 

X ·····Fl··········. o 0 

GE T NUMBER 
LINES PER 

PAGE 
• 0 ................. 
• o • .. it •• x. 
o .... . 

LCNTST X ..... Gl·········· o 0 

• STORE CURRENT. 
• LINE COUNT • 
o 

.... 
o 

o 2 
o 

····B3 ..... ·· .•• 
SPACE 3 

SPACE3 X ·····C3·········· • SET CONTROL • 
• SPACE 3. • 
• DECREMENT • 
.LAST LINE COUNT. 
o 0 . ............... . 

.x. 
03 •• .. .. 

•• L tNE 
•• COUNT 0 

o. .. . . . ... 
• NO 

x .... 
o 0 

o 2 0 
o 0 

····F3········· o • 
SPACE 2 

SPACE2 X ·.···C3·· .• ··•··• • SET CONTROL • 
SPACE 2. 

• LOAD LAST 
• LINE COUNT 
o 0 ................. 

YES 

· . o 1 • · . ... 

: .............................. X: 
X ····HI······· .. · 

• 0 RETURN 
o & 

X ·.·.·H3·········· o 0 

• DECREMENT 
: LINE COUNT 

· ................. 
. x. 

J3 •• .. .. 
•• LINE •• YES 

•• COUNT .t- ...... 
o. 0 

* ••• 
o NO 

x .... 
• 0 
• 3 • 

o .... 

.~ .. 
o • 

• 1 0 o .... 

Chart XH. Space Control Subroutines 
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o 3 0 
o 0 

····CS •• • •••••• 

SPACE 1 . ............... 

SPACH i: ·····05·········· .. SET CONTROL • 
SPACE I. 
LOAD LAST 

LI NE COUNT 

: ............................... x • 
LINen X ·····ES·········· o 

DECREMENT 
LINE: 
COUNT 

.x. 
F5 •• 

.0 
YES.. LINE 
••• *. COUNT 

.... o 
.0 

* .•• 
o NO 

• 0 

• 1 
o .... 

o • 
o 4 

( 

( 



.. ··Al·.·.····· . 
ERRR TN 

X ...... 81··········· PRINT LAST 
.. CONTROL CARD • 

ON 
SYSlS1 

TXTTST X ... ··C1·········· · . • GET ERROR • 
• MESSAGE. 

SET UP CCW 

. x. 
01 

.> 
·.··.02 ...... . . . 

•• •• YES • TURN ON .. 
•• INFORMATION ........... X.MESSAGE SWITCH. 

•• MESSAGE •• • NOPl • .. .. . .. .. . ............ . 
> NO 

x .... 
> 1 

OMSC ~X~ 
F1 

. 4·· SYSLST •• YES 
•• AND SYSlOG ..... ~~~ ............... .. 

•• SAME 
*OEVICE • ... ~. 

• NO 

LGCARD .. X. 
G1 

.> 
•• ACTION YES 

•• MESSAGE •• o..o. • 

.' 
.o. o. • 

•• • * 
> NO 

X ...... Hl··.······*· PR INT LAST 

.... 
CONTROL 
CARD ON 
SYSlOG 

• .o. .. 

X 
••••• G2 ••••••• 
• TURN UN: • 

CANCEL 
SWI TCH 

NOP2 

• 1 ..... X .. 
• ... X ........................... . 

IMSG •••• X ······Jl··········· 

NOP 1 

PR IN TERROR 
ME SSAGE 

ON 
SYSL ST 

3. 
Kl •• .. . .. 

• * MESSAGE •• YES 
•• SWITCH ...... .. 

•• ON ~. .. . . 
• o. •• 

• NO 

x .... 
> > 
• 2 > 
> • 

Chart XJ. 

.... 
> • 
• 3 • 
• * 

Error Message Subroutine 

> 3 

* 

•• *. 
• * 
: 2 : 

NOP2 ~i .. 
A4 

.' 

. ... · . 
• 4 · 

... CANCEL •• YES .. 
•• SWITCH •••••••••• o. ••••••• x. 

•• ON •• .. . . ... .. 
• NO 

• >. 
• 5 •• X. 
• > 

X 
•••••• 84 •• • •••••••• 

PRINT 
MESSAGE 

ON 
SYSlOG 

3:. 
C4 - • 

•••• 105'2 *o. _. NO 
•• ASSIGNED ••• ~.~ 

• .AS SYSLOG •• •. o.. .... 
• YES 

ANSWER X 

x .... 
> • 
> 4 • 
> * .... 

······04 .......... . 
GET OPERATOR 

ANSWER 
FROM 

SYSLDG 

.x. 
E4 .o. 

•• ··ANSWER ..... YES 
• ~ CANCEL OR ....... o. 

RLANK •• 

•• o.. X: 
• NO •••••• 

3. 
F4 •• 

•• ANSWER ... 

• 4 > · . 
NO 

X ····65········· SVC 6 • 
CANCEL • 

•• IGNORE • ............ o. ........... ~ 

*. 
> • ... o.. 

• YES 

SKIP}T X ·····G4······· 
TURN ON 

SKIP ITEM 
SWITCH 

X ···*·G5······· > > 
• TURN ON • 
• ERROR SWITCH • 

MODI F • 

: ... o. .. o. ...................... o. ...... x: x ........... ~ ... o..o..o. ... o..o. •• : 

RETlST i 
••••• 1-14 ••••••• 
• RESET" 

NOPl AND • 
NOP2 • 

SWITCHES • 
> 

MODIF .. xo. 
J4 .o. 

.> 
•• ERROR .o. YES 

•• swITCH •• o. .... 

ON 
* • ... .. 

> NO 

X ···+K4········· 
RETURN 

· • 5 > 
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ACTRTN Linkage Editor Action Card 
Processor 76 

ACTION Statement 
Actual I/O 20 

44 

ADD Statement in IPL 62 
Analysis to Fetch Phases MAINT 
Analyze Library Record RSERV 
ASSGN Macro 36 
ASSGN Statement 44 

101 
109 

Asynchronous Transients. See PIOCS Error 
Transients 88 

BOS Environment 9 

CALL Macro 37 
Cancel Codes 32 
CANCEL Macro 37 
CANCEL Statement 46 
Cancel Transient 31 
CCB Macro 37 
Channel Queue. See CHANQ 
Channel Scheduler 20 
Channel Scheduler Flag 15 
CHANQ Table 13, 15, 17, 18, 19 

See also Channel Scheduler 20 
Chart List 6 
Checkpoint Transient 31 
CHKPT Macro 37 
CHKRTN Linkage Editor Get Record 

Subroutine 74 
CHNG Macro 37 
CLOSE Statement 47 
CMNTPR Job Control Comment 47 
Communications Region 13, 14 
COMPUTE Linkage Editor Compute Buffer 
Size 84 

COMRG Macro 37 
CONFG Macro 35 
Continue Exit 23 
Control Dictionary 65, 69, 70 
Copy Complete Library MAl NT 101 
Core Image Library 9, 10, 95 
CSW Testing in Supervisor 21, 22 
CTLFCH Linkage Editor Fetch 74 
CTLRTN Linkage Editor Identify Control 

Card 75 

DATE Statement 47 
DELETE Statement in IPL 63 
Device Assignments 11 
Device Error Recovery 29, 30 
Device Types 15 
Device Not Operational Exit 23 
Display CD DSERV 107 
Display RD DSERV 108 
Display SD DSERV 108 
DSERV Librarian Directory Service 
DUMP Macro 38 
Dump Transient 32 
DVCGEN Macro 35 
DVCUP Statement 47 

106 

INDEX 

End of Book SSERV 113 
End of Volume Transient 32 
ENDPH Linkage Editor End of RLD's 
ENDPHA Linkage Editor End of 
Processing 90 

ENDRTN Linkage Editor END Card 
Processing 80 

ENDTST Linkage Editor Test for End 
of Record 86 

87 

ENTRTN Linkage Editor Entry Processor 
ENTRY Statement. See ACTION 44 
EOJ Macro 38 
EOJ Write Last Record MAl NT 
EOJRTN Job Control End of Job 
Equipment Check Exit 23 
Error Message 29 
Error Message Subroutine 

DSERV 107 
MAl NT 100 
RSERV 110 
SSERV ll4 

100 
48 

Error Recovery Exit Routines 23 
ESD 65 
ESDRTN Linkage Editor ESD Processor 
EXCP Macro 38 
EXEC Statement 48 
Execute Channel Program Subroutine 

DSERV 107 
MAINT 101 
RSERV III 

EXIT Macro 38 
External Interrupt 25 
EXTREAD Linkage Editor Extra Read 90 

FAVP 16 
Fetch 25 
FETCH Macro 38 
FETCHR Job Control Fetch 53 
FICL 16 
Figure List 5 
Find Book Subroutine SSERV 113 
Find Library Subroutine 

DSERV 107 
MAl NT 101 
RSERV III 

FLPTR 15 
FOCL 15 

GETCD Linkage Editor Get Card Pro­
cessor 73 

GETlME Macro 38 
GETRCD Linkage Editor Input Subroutine 

Header Subroutine SSERV 114 

I/O Channel Failure Exit 23 
I/O. See Devices 11, 15 

Logical IOCS 20 
Sample Table 18 
Tables and Pointers 17 
Table Entries 19 

I/O Interrupt 21 

82 

77 

74 

Index 327 



IGNORE Statement 48 
Illegal SVC Transient 33 
INCLUD Statement 48 
INCRTN Linkage Editor Include Card 
Processor 75 

INITIAL Linkage Editor Pass 3 
Initialization 84 

Input Subroutines SSERV 113 
INTCRE Linkage Editor Storage 
Initialization 72 

INTFIL Linkage Editor I/O 
Initialization 72 

IORTN Linkage Editor I/O Subroutine 76 
IOTAB Macro 35 
IPL 57 
IPL Subroutines 63 
IPL Error Halts 64 

JBCSWO, JBCSW1, JBCSW2, JBCSW3. 
See Job Control Switch Bytes 43 

JCOPT Macro 35 
JIB Flag 16 
JIB Table 13, 16, 17, 18, 19 

See also ASSGN 45 
Job Control 40 
Job Control Error Routines 56 
Job Control Flag 15, 16 
Job Control Open for Tape Transient 33 
Job Control Statements 44 
Job Control Subroutines 53 
Job Control Switch Bytes 43 
JOB Statement 49 
JOBCTL - Job Control Initialization 43 

Key Interrupt 25 

Librarian 92 
Library Format 92 
Linkage Editor 65 
Linkage Table 70 
LISTIO Statement 49 
LOAD Macro 38 
Locate Module Header RSERV 109 
LOG Statement 50 
Logical unit Names 13, 16, 17 
LUB Flag 16, 17 

See also JIBTAB 16 
LUB Table 13, 16, 17, 18, 19 

See also ASSGN Macro 36 
and ASSGN Statement 45 

LUBPTR 15 

Machine Check Interrupt 23 
Macro Routines 34 
MAINT Librarian Maintenance Program 96 
MAINTC Core Image Library Maintenance 102 
MAINTR Relocatable Library 

Maintenance 103 
MAINTS Source Statement Library 

Maintenance 104 
MAP Linkage Editor 82 
Message Input Transient 33 
Message Writer 28 
Modules 65 
MOVRFAO Linkage Editor Move R/F and A/O 

to Buffer 86 
MTC Statement 50 
MVCOM Macro 38 
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NICL 16 
NOLOG Statement 50 

OPTION Macro 36 
OPTION Statement 50 
Output Library Records SSERV 113 
Output Subroutines SSERV 113 

Pass 1 Linkage Editor 72 
Pass 2 Linkage Editor 82 
Pass 3 Linkage Editor 84 
Pass 4 Linkage Editor 91 
PAUSE Statement 51 
PDUMP Macro 39 
Phase Record 70, 72 
PHASE Statement. See ACTION Statement 44 
PHRCD Linkage Editor Process Phase 

Record 85 
PHSFIN Linkage Editor Phase Processor 81 
PHSPRO Linkage Editor Phase Processor 81 
Physical IOCS 20 
PIOCS Error Transients 28 
PIOCS Macro 36 
POSRTN Linkage Editor Position to Operand 
Subroutine 75 

Process ESD RSERV 110 
Process RLD RSERV 110 
Process TXT RSERV 110 
Program Check Exit 23 
Program Check Interrupt 26 
Program Check Transient 33 
Program Dump Transient 34 
PUB Table 13, 15, 17, 18, 19 

See also ASSGN Statement 45 
and Channel Scheduler 20 
and Set Statement in IPL 63 
and DVCGEN Macro 35 

RAO Linkage Editor Process Flag 86 
Read Control Cards 

DSERV 106 
MAl NT 100 
RSERV 108 
SSERV 111 

Relocatable Library 9, 10, 94 
REPRTN Linkage Editor REP Processor 
REQID 15 
RESET Statement 51 
Restart Transient 34 
Retry Exit 23 
RETURN Macro 39 
RLD 65, 66 
RLDFMT Linkage Editor RLD Formatting 
RLDRD Linkage Editor Read RLD Tape 
RLDRTN Linkage Editor RLD Processor 
RLDTST Linkage Editor Match RLD to 

TXT 89 

81 

85 
85 

79 

RSERV Relocatable Library Service 
RSTRT Statement 51 

108 

SAVE Macro 39 
SET Statement 51 
SET Statement in IPL 62 
SETH-m Macro 39 
Signal Interrupt 26 
Space Control Subroutines SSERV 114 
Source Statement Library 9, 10, 92 
SSERV Source Statement Library 
Service 111 

( 



Start I/O Exit 23 
START Linkage Editor Pass 3 
Initialization 88 

STMTIN Job Control Input 43 
STXIT Macro 39 
SUBSTI Linkage Editor Relocate Constant 89 
Supervisor 12 
Supervisor Call Interrupt 24 
Supervisor Communication Macros 36 
Supervisor Constant Areas 13 
Supervisor Nucleus 18 
Supervisor Transients 30 
SUPVR Macro 35 
Synchronous Transients. See Supervisor 
Transients 30 

System Core Allocation 9, 11 
System Flow and System Libraries 92 
System Generation Macros 34 
System I/O 9, 11 
System Program Flow 9, 10 
System Residence 9, 10 
SYSXXX. See Logical Unit Names 17 

Tape Error Recovery 26, 27 
TEB Table 13, 17, 18, 19 

See also Tape Error Recovery 26 
Timer Interrupt 25 
TNTFCH Linkage Editor Fetch 74 
TPLAB Statement 52 
Transient Routines: Type-A 28 

Type-B 30 
TXTRTN Linkage Editor TXT Processor 79 
Type-A Transients. See PIOCS Error 
Transients 28 

Type-B Transients. See Supervisor 
Transients 30 

Unit Check 23 
Unit Check Exit Routines 23 
UPDATE Linkage Editor Get Next RLD 
UPSI Statement 52 

VOL Statement 53 

WAIT Macro 39 

$$A$IPLI 57 
$$A.$IPL2 60 
$$A$SUP 12 
$$ANERRM 28 
$$l'>NERRN 28 
$$ANERRO 28 
$$ANERRP 28 
$$ANERRU 29 
$$ANERRV 29 
$$BCNCL 31 
$$BDUMP 32 
$$BEOVRT 32 
$$BILSVC 33 
$$BJCOPT 33 
$$BMSGIN 33 
$$BPCHK 33 
$$BPDU.1'A"..P 34 
$$BRSTRT 34 
$IPLRT2 61 
$JOBCTLI 40 
$LNKEDT 72 
$LNKEDTB 77 

90 

$LNKEDTD 
$LNKEDTF 
$LNKEDTH 
$LNKEDTJ 
$LNKEDTL 

81 
82 
84 
88 
91 
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