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This publicaticn 1s a detailed and compre-
hensive guide tc the 1nternal structure
and functicns of the IBM System/360 Disk
Operat:ng System Autotest program. It is
a supplement to the program listing.

Effoctive use of this publication is
vased on an understanding of the IBM System/
360 Operatior, Disk Operating System (DOS)
Assembler, 00S Supervisor and Control Pro-
gram and DOS Autotest. This information
can re found 1n the following publications:

. IBM System ‘360 Principles of Operation,
Form A22-0821.

[} IBM System/360 Disk and Tape Operating
Systems, Assembler Specifications,
Form C24-3414.

e IBM Sysiem/360 Disk Operating System,
System Control and System Service
Programs, Form C24-5036.

° IBM System/360 Disk Operating System,
Supervisor and Input/Output Macros,
Form C24-5037.

o IBM System/360 Disk Operating System,
Operating Guide, Fcrm C24-5022.

o IBM System/360 Disk and Tape Operating
Systems, Utility Programs Specifications,
Form C24-3465.

) IBM System/360 Disk Operating System,
System Generation and Malintenance,
Form C24-5033.

° IBM System/360 Disk Operating System,
Autotest Specifications, Form C24-5062.

o IBM System/350 Disk Operating System,
System Control Program Logic Manual,
Form Y24-5017.

For information regarding other related
publications, see IBM System/360 Bibliog-
raphy, Form A22-6822.

This Program Logic Manual (PLM) consists
of the following eight sections:

1. Introduction
2. Autotest Linkage Editor
3. Control Card Analysis

4. User Program Execution

PREFACE

5. Post-Processing
6. Disaster Continue
7. Card-to-Tape (Variable) Utility
8. Label List
9. Detail Level Flowcharts
10. Appendixes
a. Diagnostic Messages
b. ~Phase Name Identification
c. Flowchart Symbols
d. Flowchart Abbreviations

The Autotest program is divided into the
following four major components:

) Autotest Linkage Editing
. Control Card Analysis

° User Program Execution

) Post-Processing

A general description, a high-level
flowchart, storage allocation maps, record
formats, and I/0 flow are provided for each
major component. The disaster-continue
routine and the Autotest card-to-tape
(variable) utility program are also
described in detail. The high-level flow-
charts have numeric designations, such as
00, for the program level flowchart; while
the detail level flowcharts for each phase
of Autotest have alphabetic designations,
AA through 2Z.

This manual provides quick access to the
detailed information on the internal logic
of the DOS Autotest program. Cross-
referencing is:

1. Program level chart refers to major
component level flowcharts.

2. Major component level flowcharts refer
to detail (phase) level flowcharts.

3. Label list--provides a cross-reference
between the listing and the detail level
(phase) flowcharts.

4. Diagnostic messages--cross-referenced

to the program phase and detail level
flowchart.
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The IBM System/360 Disk Operating System
(DOS) Autotest 1s a testing aid designed to
assist System/360 users in debugging object
programs assembled by the DOS assembler,
processed by the linkage editor, and run
under the control of the DOS supervisor.
Autotest can be used to test program modules
that are 1n punched-card format or are in
the relocatable program library on the sys-
tem disk. Autctest can run in the back-
ground area under control of a multipro-
gramming supervisor, but concurrent
allocations of storage to either foreground
" area are not permitted.

Autotest provides dynamic testing ser-
vices by monitoring the execution of the
user's object program. If a program being
tested destroys some vital portion of the
supervisor or Autotest control program,
hutotest provides a special operating
procedure (disaster continue) that finishes
that test-job and continues the run. When
an abnormal end-of-job condition arises,
Autotest automatically gives a storage
dump according to the specifications previ-
ously given by the user, and continues to
the next job.

Autotest permits the user (by means of
autopatch) to make changes to his program
without a reassembly. Debugging of the
program is aided by test requests, which
allow repeated displays of main storage
during user program execution.

The user identifies his program and
communicates with Autotest by means of
control cards. The control cards provide
two advantages:

1. Remote testing is facilitated in that
a minimum of operator intervention is
necessary.

2. The program can be returned to the
pre-Autotest state without a reassembly
merely by removing the control cards.

Also, any utility programs (IBM or user-
supplied) can be used to build input files
and/or process output files.

Autotest provides the following program
features that may be selected by the user
through control cards: :

Autogatch

Facilitates changes and corrections to the
assembled object program without reassembly.
Provisions are made to add and replace

INTRODUCTION

instructions or constants. Autotest com-
putes all necessary linkages and inserts
patches into the Autotest table area in
main storage. The three functions of auto-
patch are: exchange (EXC), replace con-
stants (CON), and add (ADD).

Display

Data from selected areas of main storage
can be printed at specified times during
execution of the object program. Because
Autotest provides a variety of formats for
the printout, the user can select the one
most meaningful for that area of storage.
For additional information see the Autotest
Specifications publication listed in the
Preface.

Panel

General registers, main-storage positions
24-127, and floating-point registers, in
any combination, can be printed at specified
times during execution of the object program.

Occurrence of Panel and Display

The user can control the conditions under
which a panel and/or display occur in a
loop. The conditional function is called
ON. An ON request is a conditional regula-
tion of Autotest actions according to the
program flow counted and tested in the
Autotest control program. A request is
executed if the conditions of the ON field
are met when the test-point address speci-
fied on the control card is reached during
execution of the object program.

The ON condition is specified by three
numbers (BEGIN, END, and EVERY), which
serve as comparison values for a counter
that Autotest sets up. Each time the
test-point address is reached, the counter
is decreased by one and then compared with
the ON values. For example, ON 3, 7, 2
results in action taking place on the third
time (BEGIN), every second time (EVERY)
ending not greater than seven (END). Hence,
action takes place on the 3rd, S5th, and 7th
times the test point is reached.

Main-Storage Printout

The contents of main storage are dumped on
a normal end-of-job, unless the dump is
requested to be suppressed. On an abnormal
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Chart 00.

Disk Operating System Autotest Program

( STARY >

PurousrunxAGt

Chart 01
EDITING

In oddition to processing the ESD,
TXT, RLD, REP, ond END cards
produced by the language transiotor
or the programmer, the Autotest
linkage editor also processes the
SYM output from the assembler. It
formats the SYM cards end writes
them on the Autotest wark area on
SYSLNK, in case the user specifies
o symbolic dump or utilizes symbolic
addresses. It also initializes the
Autotest communication area on
SYSLNK and writes the control
dictionary on the work area on

_SY3IANK, T

CONTROL CARD ANALYSIS Chart 11

These phases process all PHQ (phase
quelification), CSQ (control section
quolification), test request, auto=
patch, and PCC (program control)
cards. They perform diagnostics on
the different psrameters and log any
error conditions that may occur. The
core image library is modified to
reflect all valid test requests and
outopatches. An Autotest table
containing autopatch and test=request
information and a test=request control
table are built and written on
SYSLNK. After the PCC card has
been processed, control is returned to
job control to initiate the next
job=step.

EXEC
ATLEJCTV
Cord Read

YES

CARD TO TAPE VARIABLE Charts

unury 28-2¢

This utility rewinds SYS00S before

| and. or after building the tape file, if
requested. |t writes variable length
records or files on SYS005 and writes
diagnostic messages on SYSLST.
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USER PROGRAM EXECUTION Chart 12

Before the first user phose is looded into main
storane, Autotest gets control and loads the
Autotest control program into the upper port of
the problem program area. The Autotest table
(if present) containing test-request and outopatch
information is loaded into the problem areo
immediately preceding the Autotest control
program.

Afrer modifying the SVC new PSW, the first
phase of the user program is effectively ferched
into main storage and given control. Execution
of the user program is then monitored by the
Autotest control program in conjunction with the
Autotest table via supervisor calls.

Can Autotest
Continve

YES

DISASTER CONTINUE Chart ZA

Disaster continue rends the Autotest communico-
tion record from SYSLNK into the beginning of
the problem progrom aree ond turns on the
disoster=continue switch in the Autotest commu-~
nication area. It then fetches the test-request
ouvipyt phase (ATLEFF1) to process the test -request
output dota generated up to the point of disaster
No Autotest EOJ dump will be given in

post =processing.

POST=-PROCESSING Chart 13

The post-processing phases format the test-request
output from the execution of the user program,
using the test-request control information
generated by control card analysis. A phase

list consisting of the record type (either fetch

or lood), phase name and stort and end oddresses
of the phate is written on SYSLST. A core mop
giving the schematic of core at user EOJ is
produced for use by ATLEFH2. If o symbolic dump
was requested, ATLEFH2 processes the symbols in
core ot user EOJ. If o symbol sort is required, all
the valid symbols not overlaid by @ subsequent
phase ore sorted and merged. The EOJ dump is
then performed and the SYSIPT file is read until
either a ‘& or ATEOF card is read, signaling the
end of this particuler Autotest job-step. Control
is returned 1o job control to initiate the next
job=step.

Fetch Job Control
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end-of-job, this dump is always provided
and cannot be suppressed. The user can
specify one of the following formats:
1. Hexadecimal only or
2. Any combination of hexadecimal and:

a. character (alphameric)

b. mnemonic

c. symbolic

If a symbolic dump is requested, an
assembler symbol table must be supplied to
Autotest. .
Phase List
Provides a list of the phases with their

start and end addresses in the order they
are fetched or loaded into main storage.

Card-to-Tape (Variable) Utility

Autctest provides a special utility program
for building tape records of any format or

‘length, depending on the size of the machine.

Symbolic Capabilities

These symbolic capabilities are available
only if an assembler symbol table is
supplied to Autotest.

Autopatch: Allows symbolic reference of

an instruction address or constant at which
the patch is to take place. The appropriate
instruction or constant does not necessarily
require a label (symbol). Address increment
(also called byte displacement) from a pre-
ceding or succeeding labeled instruction

can be used to define the appropriate
patch-point address.

Test Reguest: Allows symbolic reference
of either the display limits and/or the
instruction address at which the test-
request action is to occur. Address
increment (also called byte displacement)
from a preceding or succeeding labeled
instruction can be used in the same manner
as described for autopatch.

EOJ Dump: Allows the user to include sym-
bols for easy referencing. Only those
symbols not overlaid by a subsequent phase
are included in the EOJ dump.

Disaster Continue

If the user's program destroys the super-
visor or the Autotest control program, or

goes into an unending loop and the machine
operator's usual job-termination procedure
carnot conclude the job, the disaster-
continue procedure must be used. After the
operator dumps main storage using a utility
storage dump program and processing is
reinitiated using the system IPL (initial
program load) procedure to restore the
supervisor, the disaster-continue routine
is called from the core image library by
the //BEXECPATLECONT control card. This
routine in turn calls the post-processing
phases to process the phase list and all
test-request output data generated up to
the point of disaster. No Autotest end-of-
job dump is given. After processing of the
terminated job is complete, control is
returned to job control when the ATEOF card
from SYSIPT is read. At this time, process-
ing of the next job step is initiated.

Utilities
Any utility program (IBM or user-supplied)
resident in the core image library (CIL)

can be executed before or after each user
test.

SYSTEM ENVIRONMENT

The minimum machine configuration required
for DOS Autotest is:

° 16K bytes of main storage

° Card reader--1442, 2501, 2520, or 2540.
A tape or disk unit may be substituted
for this device if an IBM 1052 Printer-.
Keyboard is provided for operator
messages.

° Standard Instruction Set

° Printer--1403, 1443, or 1404 (continuous
forms only). A tape or disk unit may
be substituted for this device if a
1052 printer-keyboard is provided for
operator messages.

o 2311 disk storage drive

) 1052 printer-keyboard (limited system
operation possible if not available)

Also, DOS Autotest supports these
machine features:

) Additional main storage up to 1024K°

bytes
° Storage-Protection feature
e . Timer feature
e Simultaneous Read-While-Write Tape

Control (2404 or 2804)

Introduction 13



) Any channel configuration up to one
multiplexor channel and six selector
channels

o Tape Switching Unit (2816).

PROGRAM COMMON DATA

Autotest Work Area on SYSLNK (IJSYSAT)

Used by Autotest for communication between
the phases. It contains the folluwing
information:

l. Autotest communication area.

2. Small 155-byte EOJ dump record. See
Figure 1 for format.

3. SYM records, if the assembler symbol
table was provided for the Autotest
linkage editor to process.

4. Control dictionary.
5. Test request control information,

6. Test reguest output, including user
phases fetched or loaded intc the
problem program area.

7. Autotest table, which is built back-
wards starting at the end of the work
area.

8. EOJ dump information (overlays Autotest
table).

9. Core map (overlays test request output
area),

10. Symbol sort and merge output (if
required).

See Figures 1 and 2 for the format of the
Autotest work area on SYSLNK.

For a machine size of 16K, the minimum
size of the Autotest work area is six tracks.
For a machine size of 32K or greater, the
minimum size of the Autotest work area is
eleven tracks. The minimum size work area
can only be used if the symbolic and test
request capabilities are not utilized. 1If
there is an insufficient amount of work
area assigned, diagnostic messages are
written on SYSLST and SYSLOG.

When calculating the required DOS Auto-
test work area size, space for any or all
of the following components must be
considered:

SYMBOLIC ADDRESSES: 169 symbols can reside
on one track, but 156 symbols is the maxi-
rum for the last track of symbols. (The
last track of symbols must contain an EOF
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marker to delimit the symbol file.) For
example: 156 symbols require one track,
but 157 symbols require two tracks.

. 0 - Required
Au-" Resord(s) Descriprion lo = (.;.;;;nol

\ 1 116<byte Autotest communication R
oren

| 2 155-byte small EOJ dump record** r

1 J-X Maintenance aree

2 1-X SYM! orea conteining the SYM [e)
records processed by the Autotest
linkage editor. The SYMI areo s
used only if an assembler symbol
table occomponied the user object
progrom.

3 V=X Control dictionary [

4 leX If valid test-request contro! cards (@]
have been processed by contro!
cord analysis, this areo containg
the test=request control informa~
tion necessary to formot any test-
request output.

5. V=X Contoins test-request output from R
execution of the user program as
well as any phase ferch or lood
recoids. The phase fetch or load
records are interspersed with the
tett~reques! output records.

é Unossigned

7 =X Autotest table built backwards
starting at the end of the work orea | (o]

] £OJ2 area conteining the user r
EOJ dump information. The EOJ2
erea overleys the Autotest teble
area. Three tracks are reserved

if the machine size is 16K.

Eight tracks are reserved for

€OJ dump information for o
machine size of 32K or greater.

* Each areo (1-8) is defined on o track basis. Eoch ores starts on the
next sequential track except the Autotes! table area which is built
beckwards starting at the end of the work area and the EOJ2 aree
(8) which overlays the Autotest table. An overflow condition occun
whenever arens 26 overiay eres 8, the EOJ dump orea.

L]

** The format of the 155-byte record is:

Bytes Contents

0-63 General registers (0-15)
64-95 Floating=point registers
96-103 User PSW

104 Cencel code

105-106 Length of user label area
107-154 User communication oreo

Figure 1. Format of the Autotest Work Area
(IJSYSAT) Through Execution of
the Test Request Output Phase,
ATLEFF1l
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A 4

Area’ | Record () Description R = Required
O = Optionel
) 1 116-byte Autotest communication R
orea
! 2 155<byte smoll EOJ dump record R
(See Figure | for format )
1 3-Xx Maointenance orec
2 1-X SYM! area containing the SYM o]
records processed by the Autotest
linkage editor. This area is used
only if on assembler symbol table
occomponied the user object
program.
3 1-X Control dictionary** R
4 1-X If valid 1est-request control cards o
have been processed by control
cord analysis, this area contains
the 1est-request control informa-
tion used to formot the test-
request output. **
5 1-X | Core map records (o)
6 1-X SYM2 aree containing the symbol (o}
" | output from the symbol organization
phose, ATLEFH2. If a symbol sort
is required, this area is used to
sort the symbols. The sorted
symbol strings are written on the
SYM1 areo to be merged.
7 The EOJ2 area containing the EOJ R
dump information to be processed
by the EOJ dump phase, ATLEFH3.

*Each aoreo (1-7) is defined on o track basis. Each area starts on
the next sequential track except the EQJ2 area (7) which is built
starting at the end of the work area. An overflow condition occurs
whenever areas 5 and 6 overlay area 7, the EOJ2 area, and whenever
the SYMI orea overlays the core mop area.

**The SYMI area can be expanded to include areas 3 and 4 after the
phase list and core map phase, ATLEFG1, has been executed. If o
symbolic dump is requested and the symbol output from ATLEFH2
needs sorting, the SYMI is used for merging the symbol output.

Format of the Autotest Work Area
(IJSYSAT) After Execution of
ATLEFF1l

Figure 2.

CONTROL DICTIONARY: A maximum of 156 com-
bined phases and control sections can reside
on one track. Example: 78 phases and 78
control sections require one track, but 78
phases and 79 control sections require two
tracks.

TEST REQUESTS: 234 records maximum per
track, but only 216 records permitted on
the last track of test-request control
information.

END-OF-JOB DUMP: Three tracks are required
if less than 32K of main storage, but eight
tracks are required if 32K or greater.

AUTOTEST CONTROL PROGRAM: At object time,
the Autotest control program writes on disk,
recording phases fetched and loaded, and

temporarily stores test request output on
disk. The number of tracks required for
this can be calculated by the following
formula.

O=F+L+2 (NP1+NP2¢. .NPn )+ (NDl+NDZ+. .NDn)

20 (19 for last track)

Note:

If there is a remainder, add one
track. :

Code:

F = Number of phases to be fetched. If a
phase is fetched more than once, it is
counted each time.

L = Number of phases to be loaded or
reloaded.

N = Number of occurrences expected for a
panel (P) or a display (D). The value
of N may be governed by the "ON"
parameter.

P = A unique panel request.
(P = 1 in the formula)

D = A unique display request.

D = Display area
end address

_ Display area
start address
113

To calculate the total number of tracks
required for the DOS Autotest work area,
the totals of the five components are used
in the following formula:

T = 2S+CD+C+E+0+1
where:
T = total number of tracks

S = number of tracks required for
symbols

CD = number of tracks required for
control dictionary

C = number of tracks required for
test-request control

E = number of tracks required for
end-of-job dump

O = number of tracks required by the
Autotest control program.

Assumptions: For all practical purposes,
the preceding formula will determine the
actual work area required for a job or

will act as a guide for setting up a realis-
tic maximum work area at a particular
installation. The work area formula reflects
the most representative total picture of the
work area. At post-process time of Autotest,
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some of the described areas are overlaid by
different information, but rarely will the
work area size have to be increased by
these post-process considerations.

Autotest Table

The Autotest table is built backwards
starting at the end of the Autotest work
area on SYSLNK by the control-card-analysis
phase. If any Autotest service (test re-
quest or autopatch) requires an entry in the
Autotest table, the table is built on SYSLNK
and mcved to the problem program area for
use by the Autotest control program during
execution of the user object program. After
the user program is éxecuted, the Autotest
table area on SYSLNK is overlaid by the

user EOJ dump information.

Figure 3 summarizes the length of the
entry for each Autotest service that creates
an entry in this table.

For all services that generate Autotest
table entries (add, greater-than-original-
length exchange, and test requests), the
entry 1s:

1. 1Identification (SVC number).
2. Stored object program instruction(s).

3. A supervisor call instruction for link-
age back to the user program.

A patch-point address (as used in add-
patching or exchange with the new instruc-
tion greater in length than the old), and
a test-point address (as used for test
requests), is explained as follows:

The test request or autopatch requiring
a table entry involves a supervisor
call which overlays the instruction at
the test-point or patch-point address.
The instruction that has been displaced
is relocated to the Autotest table
area. The test request or autopatch is
executed before the instruction that
was displaced at the test-point or
patch-point address.

For the exchange (EXC) and replace con-
stant (CON) functions, the patch-point
address is the address of the leftmost byte
(op code) of the old instruction, and the
leftmost (high-order) byte of the old con-
stant, respectively.
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Autetest Service

Number of Bytes
Required for Teble Entry

TEST REQUEST:

For each test point, four
bytes ere required, plus,
for ench:

o Display (DSP)

o Panel (PNL)

o Displey ond Panel
(OM)

e Display with ON
o FPanel with ON

e Display and Pane!
with ON

AUTOPATCH:

For these two types of
autopatch, four (4)
bytes are required, plus,
for each:

e Add potch (ADD)

e Exchange parch (EXC)
with more bytes in
new instruction than
old

84D
2+D

8+0

14+D
8+D

14+D

D+N+2

2+N+(P=2)

instruction

bytes

Key: D = number of bytes in the displeced

N = number of bytes in the new instructien(s)
P = number of bytes in the old instruction
before exchange

Example: For @ disploy together with a displey and
panel with ON ot en eddress of @ 4-byte
imstruction, the number of bytes required
for the table entry is equal to 4 (for test
point) + (8 (display) + 4 (displaced
instruction)] + [ 14 (displey end panel with
ON) + 4 (displaced instruction) ] = 34

Figure 3. Size of Autotest Table Entries
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Length
Lobe! in Bytes | Displacement Function Created by Used by
h MIPGADD 4 0 Contains the following information: 1. Autorest linkoge editor | 1 Control cord onalysis
/ | Area ovoilable for Autotest 2 Control cord onalysis 2 Autorest control program
toble 3 Dump user program initializotion (ATLEFE)
2. Size of the Autotest toble (SSBATSTI) 3 EOJ dump (ATLEFHD)
3. Address plus one of lost byte
of main storage dumped on
SYSLNK. This oddress is 16K
if the machine size is 16K or
32K if the machine size is 32K
of g'.ﬂ'.’
TBLPTR 4 4 Pointer 1o the length of the first Autotest control program Autotest control program
Autotest table entry (CTLADD-4) initiolizarion (ATLEFEY) (ATLEFE2)
PCHAREA 4 8 | Pointer to beginning of 1. Autotest control 1 Autotest control program
Autotest rable program initiolization (ATLEFE2)
" 2.. Pointer 10 beginning address (ATLEFET) 2. EOJ dump (ATLEFH3)
of logical transient oreo 2. Dump user program
i ($$BATSTI)
CTLADD 1 12 Pointer to beginning of Autorest Autotest control program Set up interface between
control program initiolizotion (ATLEFE)) Autotest control program and
swpervisor (SSBATSTI),
Autotest control progrom
(ATLEFE2)
3 16 Unossigned
FLTSWT | 19 1. X'0B' - Floating=point Autotest linkage editor Control cord onalysis, Dump
hardware present user program (SSBATST3)
2. X'03' - No floating=point
hardware
ACTLIM 2 20 Limiting number of actions plus one | PCC statement processor Autotest control program
.% (ATLEFCS) (ATLEFE2)
J DUMPSW 1 22 1. X'00' - Nonormal EOJ dump | PCC statement processor Dump user progrom (SSBATST3)
2. X'FF' - Normal EQJ dump (ATLEFCS)
required
TYPOMP 1 23 Reason user progrom canceled by Autotest control program Dump user program (SSBATST3)
Autotest (ATLEFE2)
1. FA - Disk work area overflow
2. FC - Action count exceeded
3. FD - Table entry not found
The concel code (FA, FC, or FD)
is passed to $$BATST3 which, in
turn, posses the information 1o the
EOQJ dump phase (ATLEFHI) os the
condition code.
OPTSWT | 24 1. X'02' = SYM input present 1. Autotest linkage editor | 1. Control card analysis,
2. X'O4' - Disaster continue 2. Disaster continue PCC statement processor
3. X'08' - Dump supervisor on (ATLECONT) (ATLEFCS), Phase list and
normal EQJ 3. PCC stotement core mop (ATLEFG)
4. X'20' - Autotest table present processor (ATLEFCS) 2. Phase list oand core mop
4. Control cord analysis (ATLEFG)), EOJ dump
' (ATLEFHI)
3. EOJ dump (ATLEFHI)
4. Autotest control program
initialization (ATLEFEY)
SVCNO 1 25 1.  Lowest SVC number used by 1. Control card analysis 1. Autotest control program
) Autotest . Symbol sort (ATLEFD1) (ATLEFE2)
2. Number of sorted symbol strings 2. Symbol merge (ATLEFD2)
Figure 4. Autotest Communication Area (Part 1 of 3)
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Longth
Lebel in Oytes| Displacoment Functien Crented by Wed by
({711 4 26 Addren of small 155<4yte EOJ Autotest linkege editor Oump user progrem ($SBATSTI),
dump record on SYSLNK £E0J dump (ATLEFHI)
USERPM ] 0 Name of first user phase Autetest linkege oditer Set up interface between
Autetest control pregrem and
supervisor ($SBATST])
T ROUTS 4 38 1. Beginning oddress of Autotest linkege editor . Test=request output
test ~roques? output file an phose (ATLEFFI)
SYSLNK 2. Symbol orgonization
2. Deginning eddren of core=-map (ATLEFM2)
file on SYSLNK
T ROUTE 4 Q I.  End address of test-request 1. Autotest control 1. Test-request output phase
output file on SYSLNK pregrem (ATLEFE2) (ATLEFFI)
2. End address of core=map file 2. Phese list end core 2. Symbol orgonization
on SYSLNK map (ATLEFGI) (ATLEFH2)
PATCHTS 4 4 Start address of Autotest table file Control card anaiysis Autotest control progrom
on SYSLNK The Autotest table initialization (ATLEFE))
is built backwards on SYSLNK.
PATCHTE 4 S0 End oddress of Autotest table file Control cord onalysis Autotest control program
on SYSLNK. initializetion (ATLEFE))
£0J2S 4 54 Start address of EOJ dump file on Autotest linkege editer Dump user progrem
SYSLNK ($$BATSTI), EOJ dump
(ATLEFMDI)
? 58 Unassigned
1 65 Upper track limit for split cylinder | Autotest linkage editor All Autotest phases
1 66 Lower track limit for split cylinder Autotest linkage editor All Autotest phases
3 Y4 Unassigned
EXTRAD ! 70 1. X'00' = No test-request Autotest control progrom Test-request output
output (ATLEFE2) (ATLEFF)
2. X'01' - Test-request output
6 n Unassigned
DMPFORMT 1 77 Format of EOJ dump PCC statement processor EOJ dump (ATLEFHI)
A. Normel (ATLEFCS)
1. X'01' = Hexodecimal
2. X'02' - Charecter
(Alphomeric)
3. X'04' - Mnemonic
4. X'08' - Symbolic
8. Abnormel
1. X'10' - Hexadecima!
2. X'20' - Character
(Alphameric)
3. X'40' - Mnemonic
4. X'80' - Symbolic
6 78 Unossigned
SYMIS 4 84 1. Start address of SYM input on Autotest linkage editor 1. Symbol orgenization
SYSLNK (ATLEFH2)
2. Start address of merge input 2. Symbol merge
on SYSLNK . (ATLEFD2)
Figure 4. Autotest Communication Area (Part 2 of 3)
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Longth
Labe! in Bytes | Displecement Function Creoted by Used by
SYMIE 4 L 1 End oddress of SYM input on Autotest linkege editor | Symbol orgenizetion
SYSLNK (ATLEFH2)
2.  End oddress of merge input on 2 Symbol merge
SYSLNK (ATLEFD2)
. . . . H mou
! 4 » tart address of control dictionary Autotest linkege editor Control card onelysis,
cos ;i‘o'on S;.S‘:NK < list and core map (ATLEFGI)
‘ End oddress of contrel dictionary Autotest linkage editor Control cord anolysis, Phase
C/ot ) o file on SYSLNK list ond core mop (ATLEFGI)
1 RCYL§ 4 100 Start oddress of test-request control | Control card analysis Test-request output
information on SYSLNK (ATLEFF1)
- lysis Test-request output
T RCTLE 4 104 End address of test-request control Control cord analy
information on SYSLNK (ATLEFF1)
4 108 1. Start eddress of symbol input Phase list ond core map |.  Symbol sort (ATLEFD1)
sywas on SYSLNK (ATLEFG1) 2. Symbol merge (ATLEFD2)
2. Stort eddress of merge output
on SYSLNK
\ 4 2 V. End oddress of symbol input on PMhase list ond core map 1. Symbol sort (ATLEFDI)
symae - SYSLNK (ATLEFG)) 2. Symbol merge (ATLEFD2)
2.  End address of merge output on
SYSLNK

Total length of Autotest communication area= 114 bytes

Figure 4.

Patches and test requests are accomplished
as follows:

) Add Patch--The instruction beginning at
the patch-point address is moved to the
Autotest table and is called the dis-
placed instruction. 1In the Autotest
table, the new instruction(s) is placed
immediately before the displaced
instruction.

] Exchange Patch--For an exchange patch
where the new instruction has more bytes
than the old, the new instruction is
moved to the Autotest table.

o Test Request--The instruction at the
test-point address is moved to the
Autotest table and is called the dis-

- placed instruction.

° Linkage--Two SVC's (supervisor call)
instructions are then added to the pro-
gram, one at the patch-point or test-
point address, and the other after the:
displaced or new instruction(s) in the
Autotest table. These SVC's serve as
the linkage between Autotest and the
user's program. Whenever an SVC occurs
in the user program, control passes to
Autotest. Autotest analyzes the SVC

Autotest Communication Area (Part 3 of 3)

interruption code to determine its
source. If it was an Autotest SVC
(codes 55-254), the Autotest table is
used to determine and to execute the
service requested. Return to the user's
program is caused by the second SvC

(255) .

Autotest Communication Area

Used by Autotest for communication between
phases. It is initialized and written on
the Autotest work area as the first record
on track 1 by the Autotest linkage editor.
The Autotest linkage editor then moves the
116-byte Autotest communication area to the
beginning of the problem program area for
use by the control-card-analysis phases.

The PCC statement processor (ATLEFCS5) writes
the updated Autotest communication area on
SYSLNK before fetching job control. ATLEFEl
moves the communication area to the end of
the problem program area for use by the
Autotest control program. $$BATST3 then
moves it to the beginning of the problem
program area for use by the post-processing
phases. Fiqgure 4 shows the format of the
Autotest communication area.
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AUTOTEST LINKAGE EDITING CHART 01

After job control reads the EXEC ATLEDT
(execute Autotest linkage editor) control
card to initiate the Autotest portion of
the job, the normal linkage editor functions
are performed with the following additions:

1. Saves the SYM cards (symbol table out-
put from the assembler) and writes them
on SYSLNK. .

2. Writes the control dictionary containing
only PH (phase), SD (section definition)
and PC (private code) entries on SYSLNK.

3. Ensures that the first name in the
system phase directory is ATLEFEl, the
Autotest control program initialization
phase. :

The Autotest linkage editor prepares
programs for execution on DOS, and accepts
as input the relocatable object modules
produced by the language translators. It
processes these modules into program phases,
which may be immediately executed via the
core-image library. However, the Autotest
linkage editor never performs a catalog
function.

The linkage editor control cards direct
the program to read input module(s) and to
form phases from the control sections within
the modules. Figure 5 shows how phases can
be formed. The linkage editor relocates
the origin 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.

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.
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LANGUAGE TRANSLATOR MODULES

The input to the linkage editor consists

of object modules and linkage editor control
cards. Each module is the output of a com-
plete language translator run. It consists
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 instruction and
data fields of the module.

Six card types are produced by the
language translators or the programmer to
form a module. They appear in the following

order:
Card Type Definition
ESD External symbol dictionary
" SYM Symbols (labels) referenced by
program being linkage-edited
TXT Text
RLD Relocation list dictionary
REP Replacement to text made by
the programmer
END End of module
Sample of @ 2-module input rewuiting in a 3-phase output
Language Tremslator Output Linkege Editor Output
Module A Phase |
ESDs ‘
TXT - CSECTA CSECTA
TXT - CSECTS CSECTS
TXT - CSECTC
RLDs Phase 2
Module B CSECTC
CSECTD
ESDs CSECTE
TXT - CSECTD
TXT - CSECTE
TXT - CSECTF Phase 3
TXT - CSECTG
RLDs CSECTG

Figure 5. Module Phase Relationship
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Chart 01. Autotest Linkage Editing

Autotest
Linkoge Editing

ATLEDT 02

Initialization
Prose, Read Input

ESD, SYM

Type of PHASE, INCLUDE, ENTRY

Input Read

TXT, REP, RLD, END

ATLEDT 10 03 ATLEDTI2 04 ATLEDTI4 05
Process £SO ‘Initial Process TXT, REP,
SYM Cards RLD, END Cards Scon Control Cards
ATLEDT16 06
Wos it on Process .

END Cord Control Cards

N

ATLEDTIB 09 ATLEOTI8 07

Process SYM Coards Print Map

]

ATLEDTIA 08

@ Post Processing

of RLD's

|

ATLEDTIC 10

Bild Autorest
Comm Record.
Save Ctrl Dict

SVC |
Fetch ATLEFCI /.
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The external symbol dictionary contains
control section definitions and intermodule
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.

ESD Type Definition

SD Section Definition: provides
control section name, assembled
origin and length.

PC Private Ccde: provides
assemblec origin and length for
an urnamed control section.

LD Label Cefinition: specifies

the assembled address and the
associated SD of a label that
may te referred to by another
module.

External Reference: specifies
the location of a reference
made to another module.

Common: indicates the amount
cf main storage to be reserved
for common use by different
phases.

~“e relccation list dictionary identifies
portions of text that must be modified on
relocation (address constants).

When the Autotest linkage editor reads a
.le, it stores ESD's in its control
..zionary, writes TXT and REP items in core
.ma~- blocks in the library, writes RLD
:%e~3 on an RLD file, and writes SYM items
a ~ork file. Figure 6 shows the SYM
record format. Each item, identified by
*“e language translators with an ESID
number, is identified by the linkage editor
7ith a control dictionary number to avoid
olication of identification between
modules.

ACTOTEST LINKAGE EDITOCR PROGRAM FLOW

Tre Autotest linkage editor is physically
divided into nine phases. The phase names
assigned and functions are:

Phase Name Function
Phase 1 ATLEDT Initialize/overhead,
Chart 02.

>rase 2 ATLEDTI1O0 12-2-9 processor (ESD/
initial SYM cards only),

Chart 03.
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Phase Name Function

12-2-9 processor (other
than [SD/1initial SYM
cards), Chart 04.

Phase 3 ATLEDTI2

Control card scanner,
Chart 05.

Phase 4 ATLEDTI1d4

Phase 5 ATLEDT16 Control card processor,

Chart 06.

Phase 6 ATLELCT1S8 MAP processor, Chart 07.

Phase 7 ATLEDTIA RLD post-processor,

‘Chart 08.

Phase 8 ATLEDTIB SYM card processor,

Chart 09.

Write control dictionary
and Autotest communica-
tion area on SYSLNK,
Chart 10.

Phase 9 ATLEDTIC

The first phase, ATLEDT, is fetched by
the job control program. This phase finds
the existing machine configuration, checks
1/0 unit assignments, opens SYSLNK and
SYS001, and saves the DTF table. ATLEDT
sets up the control dictionary and linkage
table, processes any action cards and loads
main storage with the card processing phase
required by the type of card image found in
the input stream. The card processor
loaded (12-2-9 or control card) overlays
the initialization part of the ATLEDT phase,
leaving the overhead portion for use by
other Autotest linkage editor phases. When
an ENTRY card is finished processing,
indicating the end of a linkage editor run,
the MAP, RLD post-processor and SYM card
processors are fetched and executed followed
by the phase that writes the control dic-
tionary on disk (ATLEDTIC). Figure 7 shows
an example of the MAP printout. When
ATLEDT1C has completed its functions, it
fetches the first Autotest phase required
for execution of the linkage-edited pro-
blem program (ATLEFCl).

Figure 8 shows the 1/0 flow of the
linkage editor program. Autotest linkage
editor storage allocation is illustrated in
Figure 9.
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Eaoch physical record is 196 bytes and has the following formot:

Number of ¢ ‘ 13 . E
Records rom | to 13 Logical Records
A ] i

A= | byte - Bits 0=6 - number of logical records in physical record
Bit 7 - lost record indicator
0 - not lost record
| - lost record

B - Voriable - contains 15-byte logical records each having the following format:

Bytes Contents

0-7 Symbol

8-9 Phase number

10-12 Symbol oddress (displacement of symbol within phase)
13-14 Control section (CSECT) number

Figure 6. SYM Record Format

PHASE XFR-AD LOCCRE HICORE DSK-AD ESD TYPE LABEL

ATLEDT 002348 001800 002BB7 35 71 CSECT [JJCPDIN
ENTRY 1JJCPD3

CSECT 1 JVDNK20
* ENTRY IJVDNLA
*  ENTRY 1 JVDNK
* ENTRY 1JvDOv

CSECT [JVDNLZ20
* ENTRY 1 JVDNL

ATLEDTLO 002348 002348 002777 35 8 2 CSECT 1JvDSD20
*  ENTRY 1JVDSD
*  ENTRY 1JVDSDND

ATLEDT12 002348 002348 002867 3 9 1 CSECT 1JVDTH20
* ENTRY 1JVDTH
*  ENTRY 1JVDTHND

ATLEDT14. 002348 002348 002743 35 92 CSECT 1JVDCN20
* ENTRY 1JVDCN
* ENTRY 1 JVDCNND

ATLEDTL6 002348 002348 0027BF 36 0 1 CSECT 1JVvDTL20
*  ENTRY 1JVDTL
*  ENTRY 1JVDTLND

ATLEDTL8 002100 002100 0026D7 36 0 2 CSECT 1JVDAP20
' * ENTRY 1JVDAP
* ENTRY I JVDAPND

ATLEDT1A 002100 002100 002893 36 11 CSECT 1JVDLD20
* ENTRY 1JVDLD
*  ENTRY T1JVDLDND

ATLEDT1B 002348 002348 002757 3 2 1 CSECT 1JvDXL20
* ENTRY 1JvDxL
* ENTRY I JVDXLND

ATLEDTLC 002348 002348 002 7EF 36 2 2 CSECT 1JvDD0O20
*  ENTRY 1JvDDO

LOADED

001800
001800

001988
001988
001988
0020FC

002348
002348

002348
002348
002778

002348
002348
002868

002348
002348
0027a4

002348
002348
0027CO

002100
002100
002608

002100
002100
002894

002348
002348
002758

002348
002348

REL-FR

001800

000088

000088

-0007€8

-000C18

-001138

-001598

-001CS8

-002230

-002780

-002B890

Figure 7. Example of MAP Printout
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IN our

SYSLOG
Typewriter
or Printer

SYSRES Disk

Autotest Linkage

SYSLNK Disk Editor Program SYSRES Disk

SYS001 Disk

or Tape
SYSO00! Disk

~or Tape

SYSLNK Disk

Figure 8. Autotest Linkage Editor I/O Flow
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Execute ATLEDTIO,
Execute ATLEDTI2, ATLEDTI4, Fxecute Execute Execute )
ATLEDT Time |ATLEDT16 or ATIEDTIB ATLEDTIB Time ATLEDTIA Time ATLEDTIC Time
Time {\)’
Supervisor Areo End of Supervisor -j
Overhead Overhead Overhead
Overhead Overhead V:S'O;O 1808 1808
2434 2434
ATLEDTI8 ATLEDTIA ATLEDTIC
Initialize ATLEDT10 496 | _|_ 1840 . 1128 .
2192 Z T T
ATLEDTI2 - | |
1312
ATLEDT14
1116
ATLEDTI16
1144
ATLEDTI8
1036
Note: All byte counts are approximate.
Byte 1/O Area Starting at End of Overhead + Length of Longest Phase
Start of Control
Start of Linkage Toble ‘ Dictionary at End of
Problem Program Area

Figure 9. Autotest Linkage Editdr Storage Allocation Map

KEY CONCEPTS . Subroutine Use
. ALIGN Aligns an address on a
Overhead Processor doubleword boundary.
In addition to the initialization steps, CHVHEX Converts hexadecimal input
the first phase of the linkage editor to binary output.
(ATLEDT) contains most of the subroutines
-.used by the various other linkage editor PRINT Performs print and carriage
phases. These are often called overhead control operations.
and, therefore, this part of ATLEDT phase is
often called the overhead processor. The AD1DSK Updates linkage addresses by
subroutines in the first phase are labeled: using predetermined overflow
factors to optimize the
Subroutine : Use - update operation.
RDS000 i Reads blocked input. o XTPHNO Extracts the phase number
SR : from a control dictionary
LTESID Finds control dic¢tionary entry.
information and the . , .
"+ relocation factor by using READ/WRITE Reads or writes core image
the linkage table. - library Lblocks.
SRCHCD Searches the control ABTERR Fetches the ATLEDT1A phase
dictionary for a matching for abnormal termination
- label. (abort) error handling.
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Subroutine
CDS1ZE Checks for control
dictionary--linkage table
overlap.

RDNEXT Reads the input stream.

ALNKPR Initializes for a scan of
the relocatable directory,
wnen the autolink feature
is not suppressed. Puts
all unresolved ER's, found
in the control dictionary,
into the correct collating
sequence.

Sets up to print non-atort
error messages.

ERROR

OVRLAY Performs print and carriage
control operations when a
NOMAP option is found
(overlays the first part of

the print sukroutine).

CONTRCL DICTICNARY

The control dictionary is an internal
linkage editor mechanism used to tabulate
phase and external symbol dictionary infor-
mation. It is composed of a variable number
of fixed l6-byte entries. Each entry is
numbered sequentially, and therefore, the
physical structure of the control dictionary
roughly outlines the structure of the
program. Valid new entries (Phase or ESD)
are posted when they are found by the ESD
processing routines. Location CDENT1
contains the address of the first entry.
Location CTLDAD contains the address of the
last entry. The lakel CDENT1 is located in
a high storage location relative to the
label CTLDAD, because the control dictionary
is built in reverse order. Figure 10 illus-
trates the control dictionary.

LINKAGE TABLE

The linkage table is an internal linkage
editor mechanism used to link the ESID
number supplied by the language translator
output to the corresponding control diction-
ary number that belongs to a control dic-
tionary entry. This table is composed of a
variable number of fixed 3-byte entries.

It is built separately for each okject
module. When an END card is processed,
signaling the end of a module, the table is
reset to zeros. (Location LTMIN3 contains
the address of the first item in the linkage
table minus 3 bytes. LNKTAD contains the
address of the last item in the linkage
table plus 3 bytes. The label LTMIN3 is
located in a low storage location relative
to the label LNKTAD. Figure 10 illustrates
the linkage table.)
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Contrel dictionary - Eoch ghysicel record is 210 bytes end hes the
following fermet:

Code :“"::" of From | 0 13 Logicel Records j

A ’ ¢ \

A = | byte conteining a C
8 -1 byte = Bits 06 - number of logical records in physical record
Bit 7 - lost record indicator
0 - not lost record
1 = last record
C = Variable - contains 16-byte logicol records each hoving the
following format:

Byte(s) Contents
0-7 Name of phese or control section or blonks if private
code (PC)
8 Bits 0-3: 4 high<order bits of phase number
Bit 4: 1ign of relocation factor
0= plus

1 = minus
Bits 5-7: Type of entry
000 = Section definition (SD)
100 = Privete code ' PC)

111 = Phase (M)
9-11 Load origin of phase or asembled origin of control
section
12 Phose number
13-15 Highest load address in phase ENTRY or relocation

factor for control section entry.

Control

Dictionary ESD
Linkoge Toble Number Type

2 Bytes | Byte

Figure 10. Control Dictionary/Linkage Table

Use of the Linkage Table and Control
Dictionary

The linkage table is designed to associate
text and RLD information with the proper
relocation attribute from the control
dictionary. The steps taken in processing
some text are:

‘l. Get the ESID number and calculate the
linkage table entry.

2. Go to the linkage table.

3. Extract the control dictionary number
field of the linkage table, and
calculate the control dictionary entry
location.

V)
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4. Go to the control dictionary entry.
5. Extract the relocation factor.

6. Add the relocation factor to the
assemtled origin of the text to be
loaded.

7. Substitute the result of the calcula-
tion in step 6 (the load origin) for
the language-translator-supplied assem-
bled origin (for the text).

8. Calculate the block of the core image
library that this text belongs to (next
available block).

9. Get the proper core image block.
10. Put the text into the core image block.

Note: If a TXT card or P-pointer points to
a negative control dictionary number,
that control section is skipped. If
the R-pointer points to a negative
control dictionary number, that con-
trol section is needed (CSECT is not
in this phase in main storage).

" Linkage Editor Fundamental Calculations

For the examples in this presentation:
o A/0 = assembled origin
° R/F = relocation factor

) L/O0 = load origin

[}

® P/0O

Example 1: The assembled origin of the
CSECE being processed is subtracted from the
address that is the next possible phase
origin. This results in the relocation

factor for that control section.

phase origin

.P/O - A/O = R/F

Example 2: The lanquage translator provided
R/0 1s added to an R/F that has been deter-

mined by the phase origin information. The

result, the L/O, is the main-storage address
that is the physical location of this text,

RLD item, or control section.

A/O + R/F = L/O

Figure 11 shows the formulas given in
examples 1 and 2. In this illustration when
CSECT]1 is being linkage-edited, the phase .
origin (P/0) has been established by the
PHASE card at X'1800'. Suppose CSECT1 was
assembled as a separate module with an
assembled origin at X'000'. The relocation
factor R/F is then:

P/O - A/O = R/F 1800 - 000 = 1800.

All assembled addresses in CSECT1 must be
increased (relocated) by 1800 bytes. If
CSECT2 had been assembled with CSECT] as a
single module, its R/F would also be 1800.

Consider the case where CSECT2 is assem-
bled as a module by itself with an assembled
origin of X'000'. The same formula for R/F
still applies, but it must be noted that the
address for the next possitle phase origin
has been updated by tEE_TEEEEh of CSECTI1;
that is, X'1800'+300=1B00. 1B00-000=1B00 is
the relocation factor for all addresses
within CSECT2.

Had CSECT2 been assembled starting at
X'700', the R/F would be '1lB00'-'700'=
'1400'. An assembled origin greater than
1B00 would result in a minus R/F, moving
CSECT2 downward in storage directly behind
CSECT1. While CSECT2 is being processed,
the next possible phase origin address has
been updated by 400 bytes to X'lF00'.

The other formula, assembled origin
(A/0) + relocation factor (R/F) = load
origin (L/0O) may now be tested. Within
CSECT2 is LABELY, which is displaced 300
bytes from the beginning of CSECT2. 1If
CSECT2 were assembled beginning at origin
address X'700', LABELY's assembled address
would be '700'+'300'='A00' and we have
(A/0) 'AQO' + (R/F) 'l1400' = L/O 'lE00'. A
glance at the storage map shows that 1EQ00

Storage Map
/7
. % X'1800°
CSECT) 300
Bytes
I X'1B00"
Phase l< 300 Bytes
CSECT2
LABELY 400
Bytes
X'1F00’
CSECT3 200
Bytes
- " X'2100'
ECT4 100 , ,
n“”.2+ X'2200
CSECTS 400
Bytes
\
Figure 11. Illustration for Use in Computing

Linkage Editor Formulas
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is indeed the desired address for LABELY to
be loaded at, once the program is linkage-
edited and ready for execution.

Example 3: Current control dictionary
entry - 16 = next control dictionary entry.

Example 4: Current linkage table entry + 3
= next linkage table entry.

Examgle 5: Disk address + overflow factors
= updated disk address.

The overflow factors are a constant, es-
tablished by the programmer, that simplifies
the updating of disk addresses (CHHR).

These factors, when added to the disk ad-
dress, provide the correct cylinder and
head after only one calculation.

Use of the Autolink Feature

This feature tries to locate a module in the
relocatable library for any unresolved ER's
found in the preceding phase. The signal
indicating a phase has finished processing

28 IBM S/360 DOS Autotest

is either a new PHASE card or an ENTRY card.
When the signal is detected, autolink is
attempted unless the feature has been sup-
pressed by a NOAUTO phase card or action
card option.

Example of Autolink with LIOCS

Whenever a DTF macro is expanded during a
language translator run, an ER is generated
with a label corresponding to a label of a
LIOCS module. The label of the ER is used
as the search argument in autolink. The
autolink processing searcihes the relocatable
directory for the corresponding label. The
directory entry contains the disk address
of the module in the relocatakle library.
The module is the macro expansion and is
then treated as an include statement.

Summary of Autotest Modifications to the
Linkage Editor

Figure 12 summarizes the changes made by
Autotest to the system linkage editor.
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Labe! for
‘. Autotent Routine

Entry from
Linkage Editor

Function

aATINIT

In ATLEDT phose, from
open routine for
SYSLNK and SYSO01.

The upper ond lower extent limits of the work file areo on SYSLNK ore retrieved from the OTFPH
for 0 2311 output file nomed 1JSYSAT (1JVWRK). 1JSYSAT is checked to be certain this disk
device is anigned the symbolic name SYSLNK  If not SYSLNK, o message ‘99001 Disk Work
Area Invalid' is written on SYSLOG, ond the job is canceled The track limits for this work file
are set according o the size of the machine (16K or 32K), ond the EOJ dump limin ore
determined.

~OK1

In ATLEDT phase, from
ATINIT routine.

Sets lower extent limits of this SYSLNK work file as the start address for writing the SYM card
records on SYSLNK ond soves this address at 7STAR. A comporison to the EOJ address previously
determined is mode. |f the EQJ oddress is exceeded at any time, the |0ob is canceled and the
message '9900| Disk Work Area Invalid’ is written on SYSLOG.

-LABI

In ATLEDT phase -
entered 03 port of
INTPT] routine.

Job control switch 1 in *he supervisor communications region is tested to see if the 'Catalog
Linkage Editor Output’ option bit 1s on. If on, it is turned off and o message is written on
SYSLOG stating '9A021 OPTION CATAL IGNORED'. Then the program proceeds normally a3 if
the option bit had been off when tested. This is done because the Autotest linkage editor program
never catalogs its output. This routine also checks to determine if oll of main storage is allocated
to Autotest. |f not, the job is canceled -

+ RDSW

In ATLEDT phase - used
by ATLEDT18 phase

This is @ branch instruction used as a switch by the ATLED11B phase to return to the desired point
in the phase, after a card image has been read by the RONEXT subroutine during SYM card
processing

AESD

In ATLEDT10 phose -
entered as port of
ESDNXT routine.

ESDNXT checks input card imoges for presence of SYM cards.

If @ SYM card image is not present,
a branch is taken to label TESD for normal ESD card processing.

When o SYM card is encountered, it is checked to see if it is the first SYM card encountered
1fit is, the switch ot label 2 SYMSW is tumed on and the oddress of this first SYM cord is saved
for use by the SYM processing phase, ATLEDTIB. If this is not the first SYM card, the switch will
have previously been set and the address saved; therefore, o branch is taken to read the next caord
image.

ENDPRC

e

In ATLEDT12 phase,
entered from OTHTYP
routine when a card
imoge in the input
stream is not identified
as o TXT, RLD, or REP

item.

The switch labeled 7SYMSW is tested to see if any SYM cards were detected and saved for
processing. |f not, o branch to 7*NOSYM is taken for END card processing. If 1SYMSW had
been turned on at the time the first SYM card was encountered, it is now turned off and modified
to indicate SYM items are present. The SYM processing phase (ATLEDT18) is then fetched.

aRDDSK

In phase, ATLEDTIA,
from BLKHDR routine.

A block of the phase directory, containing 18 entries, is read into main storage. |f the desired
phase is not found in the phase directory, the block is read from the core image directory. (The
end of these directories is checked for by the @CHKEND portion of this routine.) The entries are
searched for phases with names whose first 6 characters are ATLEFC or greater, because the
required Autotest phases are ATLEFC ond greater. |f the phase name is less thon ATLEFC, the
@UPDAT rautine is used to point to the next entry in the block.

When all 18 entries of the current block are checked, the disk address is updated ond the next
block of the phase directory (or core image directory) is read.

When o phase name equal to or greater than ATLEFC is found, the entire name is compared with
the nomes of the actual phases being sought; the names of the actual phases are listed starting ot
the label 2TABLE. On an equal compare, a branch to 7 FOUND is taken.

The @FOUND routine moves the information from the directory entry into the appropriate
location within the 1TABLE orea. This process continues until the end of the phase or core imoge
directory is reached. By this time the 1TABLE entries should be completely built. However, a
check is made against the first phase listed in the table to be certain it has been found and the
phase information has been placed there. |f it is not found, the job is canceled. The routine at
aSER4 is used to insert an osterisk in the last entry position of this block of phase headers just
constructed.

This block of Autotest phase headers is written on disk in the librarion work area of SYSRES.
At user execution time, the job control program moves the block(s) to the phase directory. The
result is improved Autotest performance due to faster phase retrieval.

1JVDXL

Entry to phase
ATLEDTIB which is
called by the ATLEDT
phase for SYM card
processing.

The entire ATLEDT1B phase processes SYM card imoges and constructs SYM records which are
written on the Autotest work file area of SYSLNK. These blocked, 15-byte records contain the
actual label (symbol), the phase number in which the symbol occurs, the symbol address (dis-
placement of symbol within phase), and control section number in which the symbol occurns.

Figure 12.

Summary of Autotest Modifications to the Disk Operating System Linkage
Editor (Part 1 of 2)

Autotest Linkage Editing

29




Labe! for
Auteten Rautine

Entry frem
Linkage Editor

Function

1Jv00O

Entry to phase
ATLEDTIC which is

colied by phase
ATLEDTIA

This ghate checks 1o see if any errons were detected during SYM cerd proceming. |f there were
ony errors, it writes @ message on SYSLST. If SYM cards were present end processed without
error, en indiestor in the Autotest communicetion eres is set 1o record thet fect. The machine is
chocked for presence of the floating=point options! festure. |f presant, e@nother Autotest commu -
nications orem indicetor is set.

Control dictionary entries, built by @ previeus ghase, ere moved @3 16-byte logical records to
@n output area where they ere blocked. Full blocks are written on SYSLINK following the SYM
records on the Autotest work file, but anly efter checking to see if there is space available on the
disk file for them. Should there be no reom, the messge 'DISK WORK AREA TOO SMALL' is
written on SYSLOG end SYSLST.

The size of the control dictionary is celculeted. This information end the disk oddress limits of
the SYM ond control dictionary records are stored in the Autotest communicetions eres. - Other
disk eddremes, storege oddresses, ond dete that will be required by Autotest pheses ere saved in
this communicetions ares. Finally, this | 16<byte Autotest communicetions eres is moved to the
ond-of superviser eddress end o call is issued for phase ATLEFC!.

Figure 12.
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Summary of Autotest Modifications to the Disk Operating System Linkage
Editor (Part 2 of 2)
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Chart 02. Autotest Linkage Editor--Initialization Phase (ATLEDT)

INITIALIZATION PROCESSOR Charts AA-AC
This phose establishes initial conditions within the Autotest
linkage editor program. These initialization functiom ore:

o Determine main storage size and system configuration.
® Set up control dictionary and linkage table.
e Set up DTF information and open SYSLNK and SYSO00!.
o  Check that Autotest work file (1JSYSAT) is assigned to SYSLNK
device
Autotest
Work File on NO
SYSLNK
e Initialize work file limits on SYSLNK.
o Check main storage arec allocated to Autotest.
Storage Area\ NO
Allocated to
Autotest,
w“/ o Set up linkage editor communication region information.
o Read system directory records and set up initial conditions
for the core image library.
o  Process action cards.
o  Perform the initial read of input.
RDEXEC/EXLOAD/RDNEXT
READ INPUT STREAM ) Chart AP
Load any Autotest linkage editor phases required for pr ing,

‘ RDNEXT ’

depending on the card image found in the input stream and the
availability of the phase in main storage. Branch to the

SVC 6 Concel
$SBCNCL

‘ EXLOAD ’

appropriate processing routine.

( ATLEDTI0 ) (
_Chart 03

ATLEDTI2 ) ( ATLEDTI4 ) ( ATLEDTI6
Chart 04 Chart 05 Chart 06

) C ATLEDTIB
Chert 09
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Chart 03. Autotest Linkage Editor--ESD/Initial SYM Card Processor (ATLEDT10)

‘ ATLEDTIO ,

CHKNPM

INITIALIZE THE ESD PROCESSOR Chart 8A

Performs the input control function of updeting location PERIDA (see
labe! list)  Builds 0 dummy phase card for the initiel ghese if none hos
been supplied

ESDRET

START CARD IMAGE CHECK Chart 88

Checks the validity of the type code supplied with sach ESD item in
the varioble field of the card image just supplied @s input. Provides
exit from this phase when all the ESD iterms on @ cerd image have been

processed
r

End of Card

RONEXT
Chart 02

ESDRET ’

Set first time switch end
ssve SYM eddress for SYM
processing by leter ghese.

J

Chart 8C Chaort 88 Charts 88-8C Chart 8C Chart 8D
Preliminary processing Preliminary processing Preliminary processing Get length end Sesrches the centrol dictionary
of SD item. of LD item. of ER item. relecation fector for u label matching the label
of IC item of the CM. Procems the commen
J @ required. '
ESLOCD
PROCESS ESD ITEM AGAIN3T CONTROL DICTIONARY Chert 80
Compares the label of the ESD item with the label fields of the control dictionary entries. t 1 ,
Complete PC processing by ensuring the name field of the ESD item is o blank.
ELBSD ELBLD ELBER ELANCD 1
Chert BF Chert 8G Chert B UPDATES THE LINKAGE Cherts BM-0J
' d TABLE AND CONTROL
Completes SD Completes LD Completes ER DICTIONARY
ing. ocessing. ocessing.
akaibacitlt z o o e Posts the ESD item in the control dictionary

@ |

Need to NO

Update

ictionary,

YES

ESDRET
Chert 03
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(83 @ new eniry or o @ replecement). Moves
the control dictionery number of the ESD item
(non-LD) 1o the linkege teble. Checks for
control dictionary/linkege teble everiep.

ESDRET
Chert 03
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Chart 04.

1JVDTH

INITIALIZE ATLEDTI2

Chart CA

Scams and enelyzes language-transiator-provided input
cards. Determines the processing routine required and
branches to the appropriote address.

O

12-2-9

Card Type

TXTPRC

TEXT PROCESSOR Chart CB

Puts the text into core
image format. Builds the
text blocks relative to the
starting address of the 1/0O
areo labeled, WKAREA.

@NOSYM

Autotest Linkage Editor--TXT/REP, RLD, and END Card Processor (ATLEDT12)

‘ ATLEDTI2 '

Set Up to Fetch
the SYM Cord
Processor

ATLEDTIB
Chart 09

REPROC

END CARD PROCESSING

Charts CF-CG

REP PROCESSOR  Chart CC

Modifies REP card images so

that they appear os text card
images. Processes within the
text processor as a text card.

1. Updates input control mechanism,
PERIDA and ONSO000 (see label list).
2. Supplies transfer address if none has

been accepted.

3. Identifies unassigned LD /LR within the
control dictionary for this module.

4. Clears the linkage table.
5. Accepts CSECT length if required.
(Some language transiators supply
CSECT length in the END cords. )
RLDPRC
RLD PASS | PROCESSING Chorts CD-CE

Converts R and P pointer information to
control dictionary number information for
pass 2 RLD processing. This routine writes
the pass | RLD information on SYSO01.

NOAM to

RONEXT
Chart 02

Autolink

ALNKPR
Chart AQ

Autotest Linkage Editing

33



Chart 05. Autotest Linkage Editor--Control Card (INCLUDE, PHASE, and ENTRY) Scanner

(ATLEDT14)

1JVDCN

‘ ATLEDTI4 ,

INITIALIZE CONTROL CARD PROCESSOR

Chert DA

velidity checks an this field.
to the epprogriete proceming routine.

Performs the input centrel function of updsting locetian PERIDA (see lebel
list).  Locetes the oparation field of the control cerd end parferms initiel
Identifies the type of centrol cerd end branches

INCLUDE Type of ENTRY
Control Cord
PHASE
INCCRD PHCRD 7 ENTCRD
INCLUDE CARD PHASE PROCESSOR  Cherts DD-OF| [ ENTRY CARD PROCESSOR  Chert OC
PROCESSOR. Chert D8
Determines which of the optienal Provides exit from either the ENTRY

Sets up for @ ferch of ATLEDTIS for
use e the terminal INCLUDE cord
Completes the validity

opurends have been used in this PHASE
card. Validity checks opsrands and

cerd processor or the PHASE cerd
processor. Seves eny tremfer eddress

:;:::”e: the include card operands operend delimiten (stop characters). provided as the operend of on ENTRY
' cerd.
A Y
h( 2 Yes Autelink

Auw"""/

NO

& ) C

ALN

K ATLEDTY6
Chart A Chert 08
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Chart 06. Autotest Linkage Editor--Control Card Processor (ATLEDT16)

PHSPRC

INCLUDE "AUTOLINK

NO

JVDTL

PHASE POST PROCESSING 3 OF 3 Chart €8

PHASE POST PROCESSOR Charn EA-EF

Determines which optional operands have been
used. Puts new ‘ghase name into 28-byte phase
header. Gets a!l the information necessary to
process this ghese.

RONEXT
Chart 02

INCLPR

Writes the current core image block in the core
image library. Gets the tramsfer address and
calculates the lood origin for this phase. Crestes
a 28<byte header containing phese information
ond saves this header in the system work ares
(librarian area). This phase information is used
by the ATLEDTIA phase in terminal processing.
Saves the disk address of each 28-byte header in
the appropriate phase entry of the control

dictionary.
ATLEDTI8
Chert 07

INCLUDE/AUTOLINK POST PROCESSOR

Chert EG

Sesrches the relocetable directory for o module with the nume specified by the | NCLUDE card
image. Updotes location PERIDA (see label list) used to keep track of nested INCLUDE's. Also
searches the relocatable directory for o madule with the same name as the ER generated by
lagical IOCS or some language translators (eutolink feature).

RONEXT
Chart 02

Autotest Linkage Editing
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Chart 07. Autotest Linkage Editor--MAP Processor (ATLEDT18)
( ATLEDTIS }
PRINT MAP

Displaces phase 10od oddresses by the cumulative length of the commens .
Calculates the lamd origin for the trensfer oddrem. |f the map option wos
selected, printy the mmp.

Determines the exit from this phete besed on ony errors found in this
linkage editor run and operator responses to lyped error Mewoges.

| JVDAP

Charts FA-FD

Did Any
Errors Oceur

SVC 6 Cencel
$SOCNCL

SVC 14 €EOJ
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Chart 08. Autotest Linkage Editor--RLD Post-Processor (ATLEDT1A)

o) G

| o

1JVOLD

PASS2-P POINTER PROCESSOR Chart GA

Reads RLD records from SYSO0!, where they were written by ATLEDT12 phose. Get the relocation factor for the P pointer end
reads the 28-byte phase heoder, if the P-pointer is outside the current ghase; thus re-initializing for the subroutine that builds core
imoge blocks. Controls the reuting taken with ATLEDTIA phase, choasing the appropriate processor based on conditiom found.

RLDOR l

PASS2-R POINTER PROCESSOR Chart G8

Gets the relocation foctor for the R pointer. |f the R pointer is an ER, the assembled origin is included in the calculation.

RLDRET Chart 08

RLOCON

PASS2-RLD CONSTANT PROCESSOR Chert GC

Adjusts the comstants portion of the RLD item by the value of the relocation factor. Moves the address comstont to location

WRKAREA in core image block found.
RLDRET Chart 08

TSTUNR
MAP ROUTINE Chart GD YES
Map Option
Map unresolved adcons and/or adcons
outside the limits of the current phase.
I NO

BLKHDR
BLOCK PHASE HEADER Chart GE

Reads the 28-byte phase header, built in ATLEDT16 from the system work area (librarian ares). Adijusts the first block eddress of
this phase and the transfer addressed by the relocation factor of the total commons. Builds 20<byte core image directory phese
headers. Verifies oll core image blocks previously written and closes SYSLNK and SYS001. Searches ghese and core image
diractories for Autotest phases needed ot program execute time. Constructs a block of 20<byte records of ghese information in phese
directory format oand writes it on SYSRES, in librarian work area. At program execute time, job control moves this block to the
phase directory giving better Autotest performance due to faster phase retrieval.

ATLEDTIC Chert 10

ABTERR Chart AM

Autotest Linkage Editing




Chart 09. Autotest Linkage Editor--SYM Card Processor (ATLEDT1B)

( ATLEDTIS )
1JVOXL

PROCESS SYM CARDS Chern HA-MD

Input 1o this phese is on SYSLNK; it consists of card - image
reconds which are output of the assembler progrem.

The SYM card images are reed from SYSLINK end en output
record is constructed for each symbol. This 15- byte record
contains the symbol, number of phase in which the symbol
occuns, displocement of symbol within the phase and the
control dictionary number which identifies the CSECT to
which the symiol belongs. These records are written on
disk in blocked format, 13 records 10 a block.

ATLEDTI2
‘Chart 04

Fou
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Chart 10. Autotest Linkage Editor--Write Control Dictionary and Autotest Communication

Area on SYSLNK (ATLEDTIC)

< ATLEDTIC )
1)VvDDO

WRITE CONTROL DICTIONARY ENTRIES Cherts JA-JC
ON SYSULNK; UPDATE AND MOVE AUTOTEST
COMMUNICATION AREA TO SYSLNK

If ony erron were detected during SYM card processing,

this phose writes o message on SYSLOG indicating the error.
Control dictionary entries (built by o previous phase)

ore moved o3 16- byte records and are blocked in the

1O output area.

Full blocks are written on disk. =@

Disk addresses, storage oddresses and data that will
be needed by other phaies ore saved in the Autotest
communication area. This 116~ byte communicotion area
is then moved to the end-ef supervisor address for use by
the Autotest control card processing phases.

ATLEFCI
Chart KA

Write Messoge
on SYSLOG,
"Disk Werk Area
Too Small”

SVC 6
$SBCNCL

Autotest Linkage Editing
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CONTROL CARD ANALYSIS CHART 11

The control-card-analysis phases read and
analyze the following Autotest control cards:

1. PHQ (phase qualification)
2. CSQ (control section qualification)
3. Autopatch
a. ADD (add)
b. EXC (exchange)
c. CON (replace constants)
4. TR (test request)
5.

PCC (program control)

Figure 13 is an example of an Autotest
control card diagnostic printout. Figure
14 shows the I/0 flow for the control-card-
analysis phases. Figure 15 gives the stor-
age allocation for the control-card-analysis
phases.

The Autotest linkage editor fetches the
first control card analysis phase, ATLEFC1,
into main storage for execution. ATLEFCl
performs the necessary initialization for
reading, analyzing, and processing the
Autotest control cards. It defines the work
area, constants, and switches to be used
by all the other control card analysis
phases. Figure 16 shows the common switch
settings for the control-card-analysis

The
00!
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Svce
25,

253
2%2

CARD-[MAGE
CARD, OPL ,REGY, TOT3+3,,0.,6
MORRAT+ 11, ,08P,2ERC,ZERO+S
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X'2F8° o PNL, 1 GSF
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o 1844
* 1885
./ COM X°*213F°,1
oC280860
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-
»

NN

Cou080

~

P

phases. These constants are stored at the
beginning of the problem program area
(following the Autotest communication area).
The 1728-byte area containing the core
image library records (CILAREA) follows the
constant area in main storage. The logic
for the other control card analysis phases
follows the CILAREA in main storage. )

ATLEFCl fetches ATLEFC2 to read a card
from SYSIPT. Depending on the type of
card read, the following functions are
performed:

Phase Qualification (PHQ)

When a PHQ card is read, the phase name is
stored and all addresses on subsequent con-
trol cards are considered as belonging to
the phase named on the PHQ card until
another PHQ card is read. PHQ cards are
optional and need be used only as required.
If a module consists of only one phase, a
PHQ card is not required. If there is no
PHQ card and more than one phase is supplied,
the first phase (assumed phase) processed

by the linkage editor is used by Autotest

to resolve addresses. The PHQ card must
precede all autopatch and test request
control cards for the phase involved. The
last PHQ card read by Autotest governs all
further address resolutions. ATLEFC2 and/or
ATLEFC3 process PHQ cards.

i
i
X

- - e - - mem .. m - e e = === = m meom o= = = o= = ==
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002a5a
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0022Fs
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Figure 13.
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Chart 11. Control Card Analysis (Part 1 of 4)

Control Cord
Anolysis

INITROOT

INITIALIZATION (ATLEFCY) Chart KA

This phase initializes the work areas and constants to be used by the
other control card analysis phases. |t initializes the line counter
to the number of lines per page to be written on SYSLST and saves
the file start and end addresses for the test—request control and
Autotest table records. It opens SYSIPT and SYSLST and fetches
ATLEFC2.

CDTAPE

Reod o
Card
From

SYSIPT

Autopatch
(ADD, EXC,
CON) Cerd

READCARD

AUTOPATCH DIAGNOSTICS (ATLEFC2) Charts K8=-KV

This routine analyzes the PHQ, CSQ, ADD, EXC, and CON cards.
When o PHQ card is read, the phase name is stored and all addresses on
subsequent control cards are considered belonging to the phase noamed on
the PHQ card until another PHQ card is read. When o CSQ card is
read, the name of the control section is stored along with the relocation
factor and control section number. The CSQ card is required whenever
there are multiple control sections for any phase. When an autopatrch
cord is read, this phase determines if it is a valid autopatch. If it isa
valid autopatch, ATLEFC? is fetched to perform the autopatch function.
If it is not valid autopoatch, the card image ond error code are written on
SYSLST and another card is read. :

Control Card Analysis
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Chart 11. Control Card Analysis (Part 2 of 4)

Write Card
image and

Volid Autopatch

START

AUTOPATCH USER PROGRAM (ATLEFC?) Charrs PA-PU

This routine performs the following f nctions depending on the autopotch
function

ExC {Exchonge): If the length of the new instruction to be exchanged is
less than or equal to the length of the old instruction in the user phase
. in the core image library, this routine performs the exchange directly in

the core image library and fills any unused bytes with NO-OP's. No
Autotest table entry is generated. (f the length of the new imtruction to
be exchanged is greater than the length of the old instruction in the user
program, an SVC number (55-254) is added at the patch point for linkage
purpotes, a table entry is built, and the new instruction followed by the
same SVC number is added to the Autotest table entry. After the table
entry for the exchange is built or the exchange performed, the autopatch
card image is written on SYSLST and the next card is reod and anclyzed.

ADD(Add): This routine inserts an SVC number (55-254) at the patch
point in the uter phase. The first instruction is added to the Autotest
table. The next card is read. |f it is a valid patch card, the instruction
specified on the patch card is added to the Autotest table entry. If it is
not a valid patch card, the displaced instruction and the SVC number are
odded to the table and the Autotest table entry is completed. The card
image is written on SYSLST and another card is read and analyzed.

CON (Reploce Constant): This routine inserts the replace-constant patch
directly in the user phase in the core image libmiry. It writes the card
image on SYSLST ond the next card is recd. No Autotest table entry is
generoted .

This routine also writes the 200-byte Autotest table records starting at the
end of the Autotest work area on SYSLINK. After the last Autotest teble
racord is written on SYSLNK, it checks for @ PCC card read. If a PCC
card hos been read, it fetches ATLEFCS.

42 IBM S/360 DOS Autotest
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Chart 1l1. Control Card Analysis (Part 3 of 4)

Test
Request (TR)
Cord

START

TEST REQUEST DIAGNOSTICS (ATLEFCI) Charts LA-LU

Whenever o test-request cord is read, this routine onalyzes the test-
point address which can be either hexadecimal (from one to six
characten) or symbolic (from one to eight characters) with byte
adjustment  If the test-point oddress is valid, a check for a
continuation card is made. Although only one test request is permitted
per card, more than one test request (DSP, PNL, DPL) can be given at
the same test -point address through the use of continuation cards. The
presence of the ON porameters to regulate test-request execution is then
checked. |f o display (DSP) function is requested, the stert end end
addresses are’'onalyzed. A check for secondery ON parameters for this
‘particuler function is made. If present, the secondary ON paremeters
override the ON porameters assaciated with the test-point address. The
displey format porometer is then analyzed.

I1f ¢ panel (PNL) is requested, o check for the presence of the
secondery ON parameters is mede, followed by a check for the panel
formot parometer. |f o disploy and panel (DPL) is requested, the display
limits, secondary ON parameters, display format and pane! formot are
onalyzed.

After the test-request card is analyzed, the card image is written on
SYSLST and another card is read. After all the cards for a particular
test-point address are read ond analyzed, ATLEFC4 is fetched to build the

\ T4

table entry. :
Write Card
Velid Image and
Test Request
TRERMT4
BUILD TEST-REQUEST TABLE ENTRY (ATLEFC4) Charts MA-MX

This routine builds the Autotest table entry for the test request. |f moves
the displaced instruction ot the test-point address to the teble entry and
inserts an SVC number at the test-point address in the user phase. This
SVC number is olso inserted in the Autotest table entry for use by the
Autotest control program during user program execution. |t checks for a
continuation card ond, if present, continues o build the table entry
until no more continuation cards for o test-point address are reed. It
then moves the Autotest SVC 255 to the table entry, thus completing the
entry. This routine also builds o test-request control record conteining the
necessary information for formatting the test-request output during user
program execution. .

)

Control Card Analysis
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Chart 1l1. Control Card Analysis (Part 4 of 4)

Job Control

Card

Write Card

NO Autoresr Tb
SvC 15 Rec Written On é:?.x‘
SYSLNK

on SYSLST

YES
‘ SVC 6 Cancel ‘
START
PCC STATEMENT PROCESSOR (ATLEFCS) Charts NA=NC

This phase anclyzes the parameters on the PCC (program control) card.
it first stores the assumed values of the panrameters in the Autotest
communication orea. These values are:

1. ACTLIM (number of test-request actions) - 50
2. DUMPSW - set to indicate normal EQJ dump required
3. DMPFORMT - set for hexodecimal abnormas! and normal EOJ dump.

1t then onalyzes the fint operand of the PCC card to determine the type
of dump requested at normal EQJ. |f the operand specified is velid,

the approgriate switch is set in the Autotest communication ares. The
second oparand is then analyzed to determine the type of dump requasted
at abnormal EQJ. If the second operand is valid, the aparopriate switch
is set in the Autotest communication area. The third opsrend is then
checked to determine the limiting number of test-request actions
spacified by the user. The value of this pnrometer must be o decimal
value between 0 and 9999. |f this value is valid, it is stored in the
Autotest communication area. It then writes the PCC card image on
SYSLST ond the Autotest communicaflon ores on SYSLNK. If no cancel
condition has occurred in Autotest, it fetches job control to parform the
EQJ step. Otherwise, the job is conceled.

Fetch Job
Control £OJ

44 IBM S/360 DOS Autotest

Write Cord
(moge ond
Ervor Meg

on SYSLST,

soa



N

>

Control Cord
Analysis
Initialization

(ATLEFCY)

+

SYSLST

“SYSIPT

SYSLNK

Autopatch
Diagnostics
(ATLEFC2)

SYSLST

SYSRES

SYSIPT

SYSLOG
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SYSLNK

Test Request
Diagnostics
(ATLEFC3)

SYSLST

SYSRES

Figure 14.

SYSLOG
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Control Card Analysis I/0 Flow (Part 1 of 2)
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SYSIPT

SYSRES

SYSLNK

Build Test Request
Table Entry
(ATLEFC4)

SYSLOG

SYSRES

SYSLNK

PCC Statement

Processor
(ATLEFCS)

SYSLST

SYSIPT

SYSRES

SYSLNK

Autopatch User

Program
(ATLEFC?)

SYSLOG

SYSRES

SYSLNK

afitakiafa

Figure 14. Control Card Analysis I/0 Flow (Part 2 of 2)
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N

ATLEFC) | ATLEFC2 | ATLEFC3

ATLEFC4|ATLEFCS |ATLEFC?

Logic 3600 3800

Supervisor

Autotest Communication Areo 116 116 116 116 116 116

Constants 2200 2200 2200 2200 2200 2200

Core Image Library Record Area 1728 1728 1728 1728 1728 1728
3700 1400 2600

Note: Byte counts are approximate.

* Approximately 250 bytes of this area is used for opening files and initialization of constants
and work areas to be used by the rest of the control card analysis phases. It is later overlaid
when the first core image library (CIL) record is read into main storage from SYSRES.
ATLEFC1 is resident during execution of the rest of the control card onalysis phases.

Figure 15. "Storage Allocation Map for Control Card Analysis

Control Section Qualification (CSQ)

If a phase consists of only one control
section (assumed control section), no CSQ
card is necessary. Whenever there are
multiple control sections for any phase and
a CSQ card is not present, the first control
section (CSECT) of a phase is used by Auto-
test to resolve addresses. The CSQ card
must precede all autopatch and test request
cards for the control section involved. If
used in conjunction with a PHQ card, it must
not precede the PHQ card. When a CSQ card
is read, the name of the control section

is stored together with the relocation
factor and control section number. ATLEFC2
and/or ATLEFC3 process CSQ cards.

Autopatch (ADD, EXC, CON)

ATLEFC2 processes all autopatch cards read
from SYSIPT. The three functions of auto-
patch are: add (ADD), exchange (EXC), and
replace constants (CON).

ADD: The add function allows the user to
Insert one or more instructions into his
program by using an ADD card followed by

one or more autopatch cards. ATLEFC2 ana-
lyzes the ADD card and, if the card is valid,
it fetches ATLEFC7 to build the entry in the
Autotest table for the instruction(s) to be
added to the user program. ATLEFC7 inserts
an SVC number (55-254) at the patch-point
address specified on the ADD card and moves

the instruction(s) to be added and the dis-
placed instruction at the patch-point
address to the Autotest table. The instruc-
tions to be added are executed before the
instruction at the patch-point address.

The displaced instruction in the Autotest
table entry is followed by an SVC 255 indi-
cating the end of the table entry. The
table entry also contains the same SVC
number that was inserted at the patch-point
address in the user phase in the core image
library. These SVC numbers serve as linkage
between Autotest and the user program.
Figure 17 shows the autopatch table entry
record format. When the record output area
contains 200 bytes of information, an Auto-
test table record is written on SYSLNK.

In addition to specifying the patch-point
address, each ADD card specifies the card
column of the patch indicator (*) in the
actual patch card(s) that follow. The patch
indicator in the patch card is followed
immediately by the instruction to be added
in hexadecimal format. Multiple patch
cards are allowed for add and replace con-
stant (CON) functions.

The patch-point address specified on an
autopatch control card can be hexadecimal
(from one to six characters) or symbolic
with possible byte adjustment. If symbolic
addressing is used, the symbol table output
from the assembler must be supplied to Auto-

test. See Symbolic Capabilities for more

information.
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Switeh Name | Hex Cede | Condition Function
CARDSWI o1 ON ADD cerd being processed.
02 ON CON cord being processed.
04 ON Test-roquest card being processed.
80 ON Test =request number being processed.
OFF SVC number being processed.
csQswi 40 ON Processing phase qualification card (MHQ).
80 ON Procensing control section quelification card (C5Q).
CSQSwi+1 o1 ON Exchange cord being processed.
02 ON Error in multiple test-request cord. Fint cerd velid.
04 ON Symbol error in the further qualified symbol.
10 ON Indicates program started to petch into Autotest table.
OFF Autotest table entry complete for this SVC number.
ENDSWI 01 ON Complete instruction has not been put into core image library (end of record wes found).
02 ON No autopatch table entry will be made. (Length of exchange imtruction is equel to or lems than the length
of old instruction. )
ERRSWI 01 ON Autopatch control card has been processed.
02 ON Indicates Autotest table is full, but more bytes to be written in Autotest table. (Record must be written. )
80 ON Error has occurred that will cause the job to be canceled when the ACC cerd is rend.
E25wI | [+] . ON Write test=reques! controi table on disk.
OFF Write Autotest table on disk.
ONSWITCH o ON Processing the first parameter of the ON condition within the parentheses.
02 ON Processing the second paremeter of the ON condition within the sarentheses.
04 ON Processing the third perameter of the ON condition within the parentheses.
80 ON Third porometer of ON condition missing.
MTRSWI 1] ON Mulitiple testrequest card switch.
40 ON Entry in Autotest table is not complete.
PHASESWI 01 ON Control section qualification (CSQ) was previously processed.
20 ON If multiple test-request ON parameters are missing, use the primary ON paremeters.
40 ON Error in the test=request cerd.
80 ON Phase ATLEFC2 is in main storage.
MSWI [+]] ON CSQ cord switch.
02 ON Phese previously processed.
04 ON Control section quelification processed.
o8 ON Assumed phese switch.
20 ON Asnumed control section switch.
RLFSWI 20 ON Minus relocetion fecter for further qualified CSECT.
40 ON Minus relocation facter for CSQ.
SWITCH 01 ON Test=point address has been processed.
02 ON ON parometers being processed.
04 ON Stert eddress of displey paremeter being processed.
10 ON G character of panel format processed.
20 ON S character of panel format processed.
40 ON If there is @ blank column after the dispiey end addrems or the secendary ON paremeters (if present), e
henedecimal displey and ¢ general register panel is given.
00 ON S dery ON po fers present.
SYMSWI 02 ON Symbol edjustment is plus.
(7] ON Symbol adjustment is minus.
40 ON Further qualified phese has been procesed.
0 ON Further qualified control section essumed.
TABSWI ()] ON Ready to creste Autotest teble entry.
TAPESWI 02 ON Further qualified control section processed.
TPASWI 40 ON Symbolic or decimal digit eddress being processed.
0 ON Test=point oddress has been processed correctly.
Figure 16. Common Switches used in Control Card Analysis
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COdC 8lonk Instructions DE\D'OCCd Aé LQ"Q"‘ SVC

Instruction | SV No
A 8 C D 3 f G H
A - | byte contoining X'30*
B - | byte containing blonks

C - Vorioble length up 10 six bytes depending on
| ADD - number of bytes in instruction(s) to be ocdded
2 EXC (Exchonge) - either four or six bytes containing
the new instruction to be exchonged

D - Two, four, or six bytes containing the disploced instruction
at the potch-point oddiess. For on exchange, the disploced
instruction is set to NO-OP's. )

E - 2 byres containing the special Autotest SVC of 255
indicating the end of the table entry.

F - 2 bytes containing tne length of the table entry.

G - 1 byte containing the dentifying SVC number of this entry.
H - 1 byte containing zeros.

Figure 17. Autopatch Table Entry Record

Format

Example of ADD Patch: Assume the following
instruction sequence in a program:

Llelc]o =] F]--|

The programmer wants to add three instruc-
tions (L, M, and N) to his program after
instruction D. 1Instruction E is displaced
to allow the insertion of a supervisor call
to provide linkage to the Autotest table.
The new instructions and the displaced in-
struction are stored in the Autotest table
and another supervisor call is added to
provide return linkage to the program. The
instructions in the program being tested
are ncw executed in the following order:

[alafc|oz]M|N|e|F]--]

ATLEFC7 writes the autopatch card image on
SYSLST and continues to read and process
patch cards until the ADD function is com-
plete. After all patch cards for an ADD
function have been processed and written on
SYSLST, ATLEFC7 reads another card. 1If it
is an Autotest control card, it fetches
ATLEFC2 to analyze the card. Figure 18
shows an example of an ADD patch.

EXCHANGE: The exchange (EXC) function
allows the user to replace an instruction
with another instruction. 1If the length
of the new instruction to be exchanged is
equal to the length of the old instruction

in the user phase in the core image 1ibrary.
ATLEFC?7 performs the patch directly 1in the
core image library.

If the length of the new instruction to
be exchanged is less than the length of the
old instruction, the new instruction is
patched directly in the core image library
and the unused bytes of the old instruction
are set to NO-OP's. No Autotest table entry
is generated in these two cases.

If the length of the new instruction is
greater than the length of the old instruc-
tion, an SVC number (55-254) is inserted at
the patch-point address for linkage purposes.
In addition, an Autotest table entry 1is
built containing the new instruction to be
exchanged, the displaced instruction at the
patch-point address, an SVC 255 (indicating
the end of the table entry), the length of
the table entry, and the same SVC number
inserted at the patch-point address. See
Figure 17 for the autopatch table entry
record format. After the EXC table entry
is built, ATLEFC7 writes the autopatch card
image on SYSLST and fetches ATLEFC2 to read
another card.

REPLACE CONSTANTS: This function allows the
user to replace any number of contiguous
bytes of main storage by the use of CON
cards. This function can be utilized for
changing constants or parts of constants.

If the replace-constants function is used

to replace instructions, Autotest executes
the replace as if the instructions were
constants.

This function does not require an entry
in the Autotest table. ATLEFC7 inserts the
constant patch (if valid) directly into the
user phase in the core image library. It
writes the autopatch card image for the
replace-constant function on SYSLST and reads
another card. If it is an Autotest control
card, it fetches ATLEFC2 to analyze the card.

Test Request (TR)

Test request control cards allow the user
to display selected portions of main storage,
floating-point registers and general regis-
ters during execution of the user program.
A test request always specifies an instruc-
tion address called the test-point address
at which the action is to occur. The test-
request action is taken immediately before
the instruction is executed. Multiple test
requests at the same test-point address can
be given by means of continuation cards.
Only TR (test-request) control cards can
have continuation cards.
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Figure 18. Example of ADD Patch

Continuation cards are recognized by a
continuation character punch in column 72.
This indicates the data for the test request
is continued in column 16 of the following
card. Card columns 1-15 of the continuation
card must be blank. A parameter cannot be
divided between two cards. If there is not
sufficient card space to complete the param-
eter, a continuation card must be used.
Autotest determines if the information
punched in the test-request and continuation
cards is valid. 1If the information is not
valid, diagnostic messages are written on
SYSLST.

The addressing possibilities for a test
request are:

) Hexadecimal--Valid for test-point ad-
dress and display limits. Can be one
to six hexadecimal characters.

) Decimal--Valid for display limits; in-
valid for the test-point address. Can
be one to six decimal digits.

) Symbolic-~Valid for the test-point ad-
dress and the display limits. Any sym-
bol used must be present in the symbol
table output from the assembler. Any
symbolic address reference can be speci-
fied with byte displacement. This is
done using a defined symbol followed by
a signed decimal number of from one to
four digits.

The three types of test requests avail-
able are as follows:

() Display
° Panel

° Display and Panel
50 IBM S/360 DOS Autotest

Display (DSP)

The display test-request causes an area of
main storage designated by the user to be
temporarily written on the Autotest work
area on SYSLNK during execution of the user.
program. This display data is later for-
matted and written on SYSLST by ATLEFFl, the
test request output phase. Autotest pro-
vides the following variety of formats for
the printout depending on the parameter
specified:

Parameter Format
Omitted Hexadecimal representation
(o Character representation
B Hexadecimal and character
E Floating-point single precision
D Floating-point double precision
F Fixed-point fullword
H Fixed-point halfword
M Hexadecimal with mnemonics

When a character-only (C) display is given,

data in the area to be displayed is converted

to printable characters, if possible. If
the conversion of the next line of data to
be printed results in the same printable
characters, in the same order and arrange-
ment, the DITTO message is printed. This

is done even though the actual bit confiqu-
rations in the display area may not be the
same before conversion. Multiple parameters
cannot be specified for a display.

Panel (PNL)

If no parameters are specified, panel out-
put consists of general registers (0-15).
Other combinations of general registers,
floating-point registers, and storage posi-
tions 24-127 can be specified. The
parameters are:

Parameter Meaning
G General registers only
S Storage positions 24-127
F Floating-point registers

Multiple parameters for a panel can be
specified.

Display and Panel (DPL)

The display and panel test requests can be
combined if desired. The display parameter
precedes the panel parameter(s) in the test-
request control card.

ON Condition for Test Request

If the test-point address is reached more
than once during execution of the program
being tested (such as in a programmed loop),



the user can regqulate execution of a dis-
play and/or panel by specifying ON
parameters.

~ Display and panel are independent func-
tions and can be used separately, together,
or with ON. The number of times they can
be requested is limited by the number of
branch-out linkages (maximum 200) to the
Autotest table, the amount of main storage
available for the Autotest table, and the
space available on the Autotest work file
on SYSLNK.

A request is executed when the test-point
address is reached during user program exe-
cution
fied). The ON condition is specified by
three integers which serve as comparison
values for a counter set up by Autotest.
These integers can be respectively inter-
preted as BEGIN, END, and EVERY.

For example, the ON parameters 2, 8, 3
specified on a test-request control card
are interpreted as follows:

When the test-point address has been
reached twice, the test-request action is
performed for the first time (BEGIN). From
then on, the action is performed every third
time (EVERY) until the eighth time (END),
after which no more actions are taken.

The BEGIN and EVERY parameters are stored
in the Autotest table entry for the test
request along with the ON number which is
calculated according to the following
formula:

ON number

= END - BEGIN + 1
(number of actions)

EVERY

ON parameters can be specified for all test
requests at a test-point address within the
program and/or for a specific test-request

function.

The secondary ON parameters for a spe-
cific test-request function override the
primary ON parameters specified for the
test-point address.

Format of Test Request (TR) Control Cards

The general format of a test-request control
card requires a blank column between the
identifier (./) and card type (TR), and an-
other blank preceding the first parameter.
as follows:

./ TR tpa, (nl,n2,n3),fnc,Lower,Upper,
(n1,n2,n3),4d,p

(provided the ON conditions are satis-

Entry  Columns

./ 1-2

TR 4-5

tpa 7-(as re-
guired by
length of
field)

(nl,n2,n3) Immediately
following
test-point
address
field.

Immediately
following
ON param-
eters
field.

fnc

Immediately
following
test-
request
function
field.

Lower,
Upper

(nl,n2,n3) Immediately
following.

Control Card Analysis

Explanation

Identifies a control
card.

Identifies card type.

Test-point address,

can be in form

X'x..x' (one to six
hexadecimal characters)
or can be a symbolic
address (one to eight
valid symbolic
characters).

Note: Address adjust-
ment of labels 1s a
feature of symbolic
addressing. Iliowever,
the adjustment factor
must be a signed deci-
mal number of from one
to four digits.

Test-request primary
ON condition param-
eters. nl equals
BEGIN, n2 equals END
and n3 equals EVERY.
Each n-number may be
up to four decimal
numbers in length.
These test-request
parameters apply to
all actions taken at
this test-point
address.

Test-request function
as follows: DSP for
display, PNL for panel,
and DPL for display
and panel.

If display, or display
with panel, lower and
upper limits must be
shown. Values can be
hexadecimal, decimal,
or symbolic.

Secondary ON parameters
specified for this
test-point address
apply only to this
particular test-request
function. The test-
request primary ON con-
dition associated with
the test-point address
is disregarded when
this secondary ON con-
dition is specified.
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Columns

Entry Explanation
d Immediately Display parameter;

following can be C, B, E, D, F,
display H, or M, or can be
limits or omitted., See the
ON param- Display (DSP) section.
eters if
used.

P Immediately Panel parameter; can
following. be G, S, or F. 1t

can also be combina-
tions of these, or
can be omitted. See
the Panel (PNL)
section. .

Multiple tests requests at a single test-
point address are permitted. The ON con-
dition parameters are inserted in the con-
trol card as follows:

[ The test-request primary ON condition
applies to all test requests at a
certain address in the program.

e The secondary ON condition parameters
must be inserted with the specific test-
request function. If the test-request
primary ON parameters are to be dis-
regarded, the secondary ON parameters
override the primary ON parameters
specified for the test-point address.

When ATLEFC2 reads a TR (test-request)
control card, it fetches ATLEFC3 to analyze
and process the card. ATLEFC3 determines
if the test-point address has a valid hexa-
decimal or symbolic (with or without byte
adjustment) representation. If the test-
point address is valid, a check for a
continuation card is made. Although only
one test request is permitted per card,
more than one test request (DSP, DPL, PNL)
can be given at the same test-point address
through the use of continuation cards. The
total number of test requests cannot exceed
200.

The presence of the ON parameters to
regulate test-request execution is then
checked. 1If present, the three ON param-
eters (BEGIN, END, and EVERY) are converted
for execution. Both the BEGIN and EVERY
parameters remain the same. A new param-
eter (ON number) to indicate the number of
test-request actions to be taken is calcu-
lated according to the following formula:

= END - BEGIN + 1
EVERY

ON number
(number of actions)

If a display (DSP) function is requested,
the start and end addresses are analyzed.
These addresses can be either symbolic,
hexadecimal, or decimal. A check for ON
parameters for this particular test request
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is made. 1If present, the ON parameters for
this particular request override the ON
parameters associated with the test-point
address.

After the ON parameters for this par-~
ticular test request are analyzed, the
display parameter is analyzed. Its format
can be hexadecimal, character, hexadecimal
and character, floating-point single pre-
cision, floating-point double precision,
fixed-point fullword, fixed-point half-
word, and hexadecimal with mnemonics.

If a panel (PNL) function is requested,
a check for the ON parameters for this
particular test request is made. If

‘'present, these ON parameters override the

ON parameters associated with the test-
point address. The ON parameters associated
with the test-point address are ignored for
this test request function only. The PNL
parameter is then analyzed. Any combination
of general registers, floating-point regis-
ters, and storage positions 24-127 can be
specified.

If a display and panel (DPL) function is
requested, the display limits are analyzed
and the presence of the ON condition is
checked. After checking for the ON condi-
tion, this routine analyzes the display
parameter and then the panel parameter.

If any error occurs while analyzing the
test-request card, the proper error code
is moved to a table, the error is processed,
and analyzing of the card continues.

After the test-request card is analyzed,
the card image is written on SYSLST and
another card is read. After all the cards
for a particular test-point address are
read and analyzed, ATLEFC4 is fetched to
build the test-request table entry.

ATLEFC4 builds the Autotest table entry
for a DSP (Display), PNL (Panel), or DPL
(Display and Panel) request. It moves the
instruction at the test-point address in
the user phase to a save area and inserts
an SVC identification number at the test-
point address. This SVC identification
number is also inserted in the Autotest
table entry for use by the Autotest control
program during user program execution. The
routine then checks for a continuation card
(punch in card column 72) and, if present,
continues to build the table entry until
no more continuation cards for a particular
test-point address are read. It then
completes the Autotest table entry by moving
the displaced instruction in the user phase
and the Autotest SVC 255 to the end of the
table entry. Pigure 19 shows the record
format for the test-request table entry.

~
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N/

IY ® Disploy Disploced |A 1 svC
Cote N.mber On Limits Instryction | SVC Lengt No
A 8 C o] 3 f G H | J
A - | byre contaring *ne fallowing information
8i1s 0-2  Leng'™ of eac rest-request entry in half-words
8+ 3 Lost test request for this number (0 NO, 1-YES!
Bit 4 Flooting-point dump required (0-NO, 1 YES!
L ON conditior -7 NO, | YES)
Bir 6 Pore! -0 NO. | YES
Bir T . D.spia, 0 *iO, 1 VYES
8 - |byre containing 'he test-request number

C - & bytes containing the ON parameters os follows
Bytes 0-1- BEGIN number - (first time the action is to occur)
Bytes 2-3- ON number - (number of times the action is to occur)
Bytes 4-5 EVERY number -~ (when the action is to occur)

O - 6 bytes containing display limits os follows:

Bytes 0-2  Start address
Bytes 3-5 End address
E - Additional number of bytes required for number of multiple rest

requests up to 255

F - Two, four, or six bytes containing the displaced instruction ot
the test-point address.

G - 2 bytes containing the special Autorest SVC of 255 indicating
the end of the table entry.

H - 2 bytes containing the length of the table entry for this
porticular SVC number.

| = 1 byte identifying the SVC number for this entry.

J = 1 byte containing zeros.

Test Request Table Entry Record
Format

Figure 19.

ATLEFC4 also builds a test-request con-
trol record containing the necessary infor-
mation for a display, panel, or display and
panel to be used by the test-request output
phase (ATLEFFl) in formatting the test-
request output generated during execution
of the user program. Figure 20 shows the
format of the test-request control record.

After the test-request table entry and
the test-request control record for a
particular test-request (TR) card are built,
this routine fetches ATLEFC3 to read another
Autotest control card.

Program Control (PCC) Card

This card follows the last test-request
and/or autopatch card, and indicates that
all autopatch and test-request cards for
that test have been processed. This card
is required for all test jobs. The card
must be punched as follows:

./ PCEC n,a,x

Entry
4

PCC

Columns

1-2

4-6

8- (as re-
quired by
length of
field).

Explanation

Identifies control

card.

Identifies card type.

This code 1indicates
the type of normal
end-of-job dump

desired.

The supervisor 1s not
included unless re-

guested.

n are:
Core

(omit-
ted)

N

X

Values of

Dump

Hexadecimal
characters.

Suppress dump.

Includes stor-
age printout
of system
supervisor
with proktlem
program.

Hexadecimal

and alphameric
characters.
Each byte is
printed in its
EBCDIC (Ex-
tended Binary
Coded Decimal)
representation,
if printable.

Hexadecimal
characters
and mnemonic
representa-
tion. Every
two bytes is
considered an
instruction,
translated
into a mne-
monic opera-
tion code,
and printed.

Hexadecimal
characters
and symbols.
If the object
program in-
cludes a
symbol table,
these symbols
are related
to the con-
tents of main
storage.
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Each physicel record is 200 bytes and has the following format:

Num f
Code Roc'::;s’ ° Voriable Number of Logicol Records i
NI \

A. 1 byte containing o T
8. | byte - Bits 0-6 - contains number of logical records in physical record

Bit 7 = lost record indicater 0 - not last record 1 = lost record

C. Variable - contains logical records each 2-12 bytes in length. The format

of the moximum length logical record is:

Byte(s) | Bitls)

Contents

0

[T SR RN S )

Display (0: NO, 1-YES)

ON condition (0=NO, 1=YES)

General register ponel (0=NO, 1=YES)
Storage positions (24-127) panel (0=NO, 1=YES)
Flooting-point register panel (0=NO, 1-YES)
Display Parameters

000 - hexadecimol

001 - charocter

010 - hexadecimal and character

011 - floating=point single precision

100 - floating=point double precision
101 - fixed=point half word

110 - fixed=point full word

11) - hexadecimal and mnemonic

IoTmOoN®)»

All

Test-request number

All

Display limits

8-111 All

ON condition (BEGIN and EVERY numbers)

nmonNn®s)»

The number of bytes in the logical record required for a test-request actian are:

Display (DSP) - 8 bytes (0-7)

Panel (PNL) = 2 bytes (0-1)

Disploy and Panel (DPL) - 8 bytes (0-7)
Display with ON = 12 bytes (0-11)

Panel with ON - 6 bytes (0-1, 8-11)
Display and Panel with ON = 12 bytes (0-11)

Figure 20

. Test-Request Control Record Format
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Entry Columns Explanation

Note: Any combination
of R, A, M, or S can
be used. No commas are
permitted between
codes. Example: MS
specifies hexadecimal,
mnemonic, and symbolic.
The supervisor storage
printout is always
given in hexadecimal
format, if requested.
This occurs even though
the problem program

may have been requested
in some other format.

a Immedi-
ately
follow-
ing the
comma.

This code specifies
the type of abnormal
end-of-job dump de-
sired. The abnormal
end-of-job dump prints
all of main storage.
The codecs are the

same as for the n-
dump term, except that
the N (suppress) and

X (include supervisor)
entries are invalid.
Example: SA specifies
hexadecimal, symbolic
and alphameric.

Note: A test-request
——

action refers to
every time the test-
point address is
encountered.

X Immedi-
ately
follow-
ing the
comma.

This operand specifiec
the loop protection
option. A value equal
to the number of test-
request actions de-
sired can be punched.
This operand causes
Autotest to terminate
the program if the
maximum number of
test-request actions
is exceeded. Any
value up to 9999 deci-
mal can be entered.

If this value is
omitted, a value of

50 is assumed.

A PCC card with no operand is valid and
the following values are assumed:

for n, Hexadecimal dump
for a, Hexadecimal dump
for x, 50 maximum actions

If a comment is required in a PCC card that
has no operand entries, the comment must

be preceded by at least two blanks. If the
PCC card has operand entries, at least one

blank is required between the last operand
entry and the comment.

ATLEFCS analyzes the parameters on the
PCC card and stores the option requested,
if valid, in the appropriate field in the
Autotest communication area. In the
initialization routine, the assumed values
for the parameters on the PCC card are put
in the Autotest communication area. These
assumed values are:

1. ACTLIM--set to 50

2. DUMPSW--set to indicate normal end-of-
job (EOJ) dump required

3. DMPFORMT--set for hexadecimal normal
and abnormal EOJ dump.

The first two parameters are then
analyzed for types of dump requested at
normal or abnormal EOJ, respectively. For
a normal EOJ dump, the valid entries are:

1. N--Suppress dump on normal EOJ. Or,
any combination of the following.

2. A--Alphameric or character dump
3. S--Symbolic dump
4. M--Mnemonic dump

5. X--Dump supervisor (in hexadecimal
) format).

For the second parameter, the valid
entries for an abnormal EOJ dump are:

1. A--Alphameric or character dump
2. S--Symbolic dump

3. M--Mnemonic dump

When a valid entry is found in the first
or second parameter, the appropriate switch
is turned on in the Autotest communication
area. When analyzing a particular parameter,
a switch (NA, NS, NM, or NX) is turned on
as a particular character (A, S, M, or X)
is found. For example, if the parameter
for normal EOJ dump is SSSS, scanning for
that parameter stops after the first S is
detected and DMPFORMT in the Autotest com-
munication area is set for a symbolic dump
on normal EOJ.

When an invalid entry is found in the
first or second parameter, an error message
is written on SYSLST and scanning of the
card continues. When a comma cannot be
found, an error message is written on
SYSLST, scanning stops, and control is
given to job control to perform the EOJ
step.
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The action count parameter is the third
parameter analyzed. If it is numeric and
not more than four decimal places in length,
it is valid. If neither of these condi-
tions is met, an error message is written
on SYSLST, and the assumed value of S0 is

stored in ACTLIM in the Autotest communica-
tion area.
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After job control reads an EXEC card with
a blank operand field, it moves the direc-
tory containing all the user and Autotest
phases previously linkage-edited to the
system phase directory. Job control then
issues a fetch for the first phase name in
the phase directory. The first phase to
be fetched from the core image library by
job control is ATLEFEl, the Autotest con-
trol program initialization phase.

ATLEFEl first ensures that all of main
storage has been allocated to Autotest.
If the user attempts to run in foreground
mode or background mode with any foreground
job in operation, Autotest cancels the job.
It performs the necessary initialization
for user-program execution by loading the
Autotest control program into main storage
and reading the Autotest communication area
record and the Autotest table record(s) from
SYSLNK into main storage, ATLEFEl turns on
the switch in the system communication
region to indicate Autotest is in process
and fetches $$BATST1 to set up the inter-
face between the Autotest control program
and the supervisor. )

$SBATST1 clears ATLEFEl from main storage
and gets the name of the first user phase
to be loaded into main storage. The name
of the first user phase, provided by the
Autotest linkage editor, is found in the
Autotest communication area. This phase is
loaded into main storage for execution. The
address of the Autotest control program in
main storage is moved to the address portion
of the SVC new PSW; thus ensuring that the
Autotest control program will get control
whenever an SVC interrupt occurs during
execution of the user program. $$BATST1
also moves the address of the first user
phase in the problem program area to the
user PSW in the supervisor save area. This
gives control to the user phase after exe-
cution of $$BATST1 is complete.

wWhen an SVC interrupt occurs during exe-
cution of the user program, the Autotest
control program gets control and determines
the source of the interrupt. If the SVC
interrupt comes from the supervisor or the
Autotest control program, the SVC new PSW
is moved into bytes 0-7 of main storage,
the contents of register 15 (used by the
supervisor as a base register in the SVC
interrupt routine) is restored, and a LPSW
is issued to give control to the supervisor
to handle the interrupt.

‘put file on SYSLNK.

USER PROGRAM EXECUTION CHART 12

If the SVC interrupt comes from the user,
the contents of the general registers (0-
15) and the SVC old PSW are saved to ensure
that the Autotest control program will not
destroy their contents before control is
returned to the user program. A check is
made to determine if the SVC interrupt from
the user program is a valid Autotest SVC.

If it is not, a test for an SVC fetch or
load from the problem program area is made.

If the SVC was a fetch from the problem
program area, a ll7-byte phase-fetch rec-
ord containing a code of F and the phase
name (8 bytes) is written on the test-
request output file on SYSLNK. If the SVC
was a load from the problem program area,

a 1l17-byte phase-load record containing a
code of L, the phase name, and the load
address is written on the test-request out-
The phase-fetch or
load record format is shown in Figure 21.
If the SVC was not a fetch or load from the
problem program area, it is invalid. The
address of the invalid SVC is saved and
control is returned to the supervisor.

If the SVC interrupt from the user pro-
gram is a valid SVC generated by Autotest,
the Autotest control program compares the
SVC number to the corresponding entries in
the Autotest table. Each time an Autotest-
generated SVC is matched to its table entry,
the action count limit specified by the
user in the PCC card is decreased by one.
If the action count limit is exceeded, an
error code is moved to the Autotest com-
munication area, general registers (0-15)
are restored, and control is returned to
the supervisor to terminate user execution.
If the action count limit is not exceeded,
the Autotest service(s) requested by the
user at this point in his program (either
a test request or autopatch) is performed
and the next subentry in the matching table
entry is analyzed. Each Autotest table
entry is terminated by an SVC code of 255.
When an SVC of 255 is encountered, the
contents of the user registers are restored
and control is returned to the user. The
return address for the user program is
contained in the SVC old PSW previously
saved. This SVC old PSW is moved to bytes
0-7 of main storage. Thus, when the LPSW
is issued, control is returned to the user
program to continue execution.

If the table entry specifies that an

autopatch service is to be performed by the
Autotest control program, Autotest executes
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Chart 12. User Program Execution

START

User
Program Execution

AUTOTEST CONTROL PROGRAM INITIALIZATION (ATLEFE!) Charts QA-QB

Afrer job control reads on EXEC coid with a blank operand, this
routine gets control and loods the Autotest control program

into main storage |t modifies the address constants within the
Autorest control progrom ond reads the Autotest communication
record from SYSLNK into high storage. It then reads the Autotest
table 1ecord from SYSLNK into main storage immediately preceding

the Autotest control progrom.

FIRST

SET UP INTERFACE BETWEEN AUTOTEST CONTROL PROGRAM AND
SUPERVISOR ($SBATSTI) Chart RA

This B=tromient program cleors ATLEFE! from main storage and
loads the first user phase into main storage. It builds o ferch
record for the first user phase and writes the record on SYSLNK.
It then modifies the SVC new PSW by storing the address of the
Autotest control progrom in the address portion of the SVC new
PSW.

SVCINTPT

AUTOTEST CONTROL PROGRAM EXECUTION (ATLEFE2) Charts SA-SF

The Autotest control program performs the following functions:

1. Monitors execution of the user program via SVC interrupts.

2. Writes the display and’or panel information for o test request
on SYSLNK.

3. Executes ADD or EXC potch.

4.  Writes phase fetch records containing the names of the user
phases fetched into the problem progrom area on SYSLNK.

5. Writes phose lood records containing the phase name and lood
address of oll phases loaded into the problem program area
on SYSLNK.

BATST320

DUMP USER PROGRAM ($SBATST3) Charts TA-TC

$SBATST3 is fetched into main storage by the B=transient phase,
$SBEOJ, after the user program comes to either normal or abnormol
EOJ. |t dumps main storage up to 32K (depending on the size of
the machine) except for the supervisor, on SYSLNK for processing
by the EOJ dump phase. |t also writes o small 155-byte EOJ dump
record on SYSLNK. It returns control to the supervisor to hondle

_all SVC interrupts and loads the test=request cutput phese,

ATLEFF1, into main storage for execution.
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either the EXC (Exchange) patch (where the
length of the new instruction is greater
than the length of the old instruction) or
the ADD patch. See Figure 17 for the format
of an autopatch table entry.

If the table entry specifies that a test-
request service is to Be performed, the
area to be displayed as well as the test-
request code and number is written on the
test-request output file on SYSLNK. If a
panel is requested, two records are written
on SYSLNK. The first record contains bytes
0-112 of main storage and the second record
contains bytes 113-127 of main storage, the
contents of general registers (0-15), and
the contents of the floating-point registers
(if present). If a display is requested,
records containing 113 bytes of display in-
formation are written on SYSLNK for the area
specified by the display limits. See Figure

2] for the test-request output record format.

If no test-request action is required at a

particular time during execution of the user

program as determined by the ON condition,
the next subentry within the table entry

is analyzed. It may be the displaced in-
.struction from the user program or it may
be another test-request action. If no more
test-request actions are to be performed,
the next subentry is assumed to be the
instruction displaced from the user program
by the Autotest-generated SVC followed by
the Autotest SVC of 255 signifying the end
of the Autotest table entry.

When the user program comes to either
abnormal or normal end-of-job, the B-
transient, $$SBEOJ, as part of the EOJ step,
fetches $S$BATST3 into main storage to dump
the user program onto SYSLNK and to save
the cancel code giving the reason for user
EOJ.

$$BATST3 dumps main storage from the
beginning of the problem program label area
up to end of main storage for a 16K machine
or up to 32K for a machine size of 32K or
greater. For a machine size greater than
32K, the EOJ dump phase, ATLEFH3, dumps the
rest of main storage. $$BATST3 then writes
a 155-byte record on SYSLNK containing the
general registers, floating-point registers
(if present), user PSW, cancel code, length
of user label area, and 48-byte user commu-
nication region. See Figure 21 for the 155-
byte EOJ dump record format. It resets the
Autotest switch in the system communication
region and loads the test-request output
phase, ATLEFFl, into main storage. Finally,

it moves the address of ATLEFFl in the pro-
blem program area to the user PSW in the
supervisor save area. This gives control
to ATLEFFl after execution of $$BATST] is
complete.

Figure 22 shows the I/0O flow for user
program execution. Figure 23 shows the
storage allocation maps for user program
execution.

1. Phose fetch record - Each physical record is 117 bytes having
the following formot:

Code Phase Name
A ] C D
A - | byte containing on F

B - 3 bytes unossigned
C - 8 bytes containing nome of phase
D - 105 bytes unossigned

2. Phase load record - Eoch physical record is 117 bytes having
the following format:

Code Phase Nome Phose Address
A 8 C D E F
A - | byte containing an L

8 - 3 bytes unassigned

C - 8 bytes containing name of phase

D - 1 byte unossigned

E - 3 bytes containing lood address of phase
F - 101 bytes unossigned

3. Test- request output record for o panel - Each ponel request
generates two 117- byte physical records having the
following formar:

Record |

Test-Request
Code No Dote
A 8 C D

A - | byte containing an R

B - 1 byte ining the test-request number for o particulor
test-request action

C - 2 bytes unousigned

D - 113 bytes containing ponel data for bytes 0-112 of main
storage

Record Formats for User Program

Figure 21.
Execution (Part 1 of 2)
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Recerd 2
Test-Request Generel Floating=Point
Code b
Number Dete Registen Registors
A [ C 0 3 F G
A - ! byte containing an R
8 - | byte containing the test-request number for a perticuler test-request action
C = 2 bytes unessigned
D - 15 byfes containing ponel date for bytes 113-127 of mein storage
E < 1 byte unassigned
F < 64 bytes containing contents of general registers 0-15

G - 32 bytes containing contents of flosting=point registers (even=-odd pair 0, 2, 4, 6)
H - | byte unassigned N

4. Test-request output record for o display - Each display request generates as meny |17-byte
physical records os required by the display limirs.

Test-Request
Cod'c Number Data
A ] c D

- 1 byte containing an R :

= 1 byte containing the test-request number for @ particular test-request action
- 2 bytes uncssigned

= 113 bytes of disploy data

ONno >

5. EOJ dump record - Each physical record contains 1728 bytes of dump information to be
formatted by ATLEFH3, the EOJ dump phase.

6. 155-byte EOJ dump record - Special 155=byte record written on the Autotest work area
on SYSLNK heving the following format:

Bytes Contents Mytes Contents
0-63 General registers (0-15) 104 Cencel code

105-108  Length of user label eres
107-154  48-byte user communicetion eres

64-95 Floating-point registers
96-103  User PSW

Figure 21. Record Formats for User Program Execution
(Part 2 of 2) o
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Set Up Interface
Between Autotest
Control Program
and Supervisor

(3$BATSTY)

SYSLNK

Figure 22.

Initialization of
Autotest Control
Program
(ATLEFE)

SYSLNK

Autotest Control
Program Execution |

(ATLEFE2)

SYSLNK

Dump ser
Program
($SBATSTI)

User Program Execution I/O Flow

SYSLNK

User Program Execution
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1. ATLEFE)

Supervisor

Lenic (900 bytes!

CCW's and CCB's pius DTF rebies 1300 bytes)

Nint oree 1121 bytes:

Literals ond comrants (70 bytes)

Logic Meguie (CPMOD) - 500 bytes

Pichlem Mogrem Ares

Autoren! teble

Auvtorest control program ( 1050 bytes)

Autotest communication areo (116 bytes)

Note Byte counts are approximate.

2. S38ATISTI

Supervisor

Logic (200 bytes)

B-Tramiont
oran

~~

Comstents (300 bytes) )

Unuied (1000 bytes)

Poblem Progrem Ares

Autorest roble

Autotest control program (1050 bytes)

Autortest Communicatian Area (116 bytes)

Note Byte counts ere epproximete.

3 ATLEFE2

Supervisor

Problem Program Areo

Autotest teble

Logic (700 bytes)

Comtents ond 1. O areos (350 bytes)

Autotest communication aree (116 bytes)

Note: Byte counts are eppronimete.

4. $SBATSTI

Supervisor

Legic /500 bytes)

B-Trensient
Constants (150 bytes) wee

Unused (850 bytes)

Problem Progrem Aiea

Autotes! teble

Autotest control pregram

Autotest communicetion eres (116 bytes)

Note: Byte ceunts ere epproximate.

Figure 23. Storage Allocation Maps for
User Program Execution
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The first post-processing phase, ATLEFF]1,
is fetched into main storage by $SBATST3 to
process any test-reguest output from user
program execution. If no test-request out-
put 1s present, the phase list and core map
routine (ATLEFGl) 1s fetched. 1If test-
request output is present, this phase reads
th test-request control records written on
the Autotest work file on SYSLNK by ATLEFC4
into main storage. Using the information
in the test-request control records, it
builds a test-request table in main storage
containing the test-request number, type of
display and/or panel requested, the display
limits, and the BEGIN and EVERY ON param-
eters. For further information concerning
the ON parameters, see Occurrence of Panel

and Disglax.

After the test-request table is built,
this phase reads the test-request output
.records on SYSLNK. It bypasses the phase
fetch and load records which are inter-
spersed with the test-request output rec-
ords. When it finds a test-request output
record, it converts the test-request identi-
fication number and the BEGIN number f{or
the ON condition to decimal and writes this
information along with the header line on
SYSLST.

It then tests for a display only, panel
only, or display and panel. If a panel is
requested, the test-request output record
containing the panel data for main storage
positions 0 through 112 is stored and the
second panel record is read. The second
panel record contains pahel data for main
storage positions 113-127, contents of
general registers and contents of the
floating-point registers. Using the informa-
tion in the test-request table, it writes
the type of panel requested on SYSLST.
Figure 24 shows an example of a test-request
printout.

If the test request was for a display
and panel, the third record containing 113
bytes of display information is read and
processing of the display information in
the format requested is begun. The test-
request output records are then read until
the end of the display, as determined by
the display limits, is reached. 1If the
test request was for a display only, the
test-request record read would contain
display data in place of panel data. When
the EOF marker for the test-request output
file is read, this phase fetches ATLEFGl
for execution.

POST-PROCESSING CHART 13

ATLEFGl first tests for a disaster-
continue situation. If a disaster-cont;nue
situation has occurred, this routine writes
a list of the user phases fetched or loaded
into the problem program area on SYS;ST and
fetches ATLEFH3. If a disaster-continue
situation has not occurred, this routine
reads the control dictionary records on
SYSLNK and uses the information in the rec-
ords to build a phase list table containing
16-byte entries consisting of the phase name,
phase number, length of phase, and start ad-
dress of phase.

It then reads the test-request output rec-
ords on SYSLNK and uses the information from
the phase fetch or load records to build a
phase fetch/load table. This table contains
8-byte entries each consisting of the phase
number, phase origin, and the phase end_ad-
dress. Using these tables just built, it
writes the phase list consisting of the rec-

-ord type (either fetch or load), phase name,

and start and end addresses of phase on
SYSLST.

After the phase list is written on SYSLST,
the start and end address-sequence tables
that overlay the phase list table are built
using the phase fetch/load table. The start
and end address-sequence tables contain the
sorted start and end addresses of those
phases not overlaid by a subsequent phase.
ATLEFGl uses these tables to build the
402-byte core map records to be written on
SYSLNK. Each core map record contains up
to 50 8-byte logical records consisting of
the phase number, start or restart (if part
of the phase is overlaid by another phase)
address and phase displacement. These rec-
ords are written on the Autotest work file
on SYSLNK and are used by ATLEFH2 to organ-
ize the symbols in main storage at user EOJ.
The core map record format is shown in
Figure 25. If a symbolic dump is requested
at normal or abnormal EOJ, this routine
fetches ATLEFH2 for execution. If a sym-
bolic dump has not been requested, this
routine fetches the EOJ dump phase, ATLEFH3,
for execution.

When a symbolic dump is requested, ATLEFH2
processes the SYM records written on the
Autotest work file on SYSLNK by the Autotest
linkage editor using the information in the
core map records on SYSLNK to determine the
valid symbols in main storage at the termi-
nation of the user program. Figure 26 is
a schematic of main storage at the time
of user EOJ. Only those symbols not
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Chart 13. Post Processing (Part 1 of 3)

( Post Processing ,
BEGIN

TEST-REQUEST OUTPUT (ATLEFF) Cherts UA-US

ATLEFF is loaded into main storage by SSBATSTI. It first rests

for presence of test-request output. If no output is present,
ATLEFG1 is ferched for execution. If test-request output is present,
this phase reads the test-request control records from SYSLNK and
uses them 1o build o test-request table in main storage containing the
test-request number, type of display and/or pane!l requested, the
disploy limins and the BEGIN ond EVERY ON parameters. This table
is used to format the test-request output records from user execution.
This phase byposses the phose fetch or load records interspersed with
the test=request output records. It writes the display and/or ponel
dato on SYSLST and fetches ATLEFGI.

ENTER

PHASE LIST AND CORE MAP ROUTINE (ATLEFG) Charts VA-VL

This phase first tests for o disaster continue situation. If disoster
continue has occurred, this routine writes on SYSLST a list of the
user phases fetched or loaded into the problem program area and
ferches the EOJ dump phase, ATLEFH3. If no disaster continue
situation has occurred, it reads the control dictionary file and builds
a phase list table containing 16- byte entries consisting of the phase
nome, number, length and start address. It then reads the phase
fetch or load records from SYSLINK and builds o phase fetch/load table
containing B-byte entries consisting of the phase number, origin, and
end address. Using these two tables just built, this routine writes a
phase list consisting of the record type (either fetch or load), phase
name, and phase start and end addresses on SYSLST. It then writes
the core map records consisting of 8-<byte logical records sach
containing the phase number, start or restart (if part of phase overlaid
by another phase) address and displacement on SYSLNK.

7~

Disaster
Continue
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Chart 13. Post Processing (Part 2 of 3)

START

SYMBOL ORGANIZATION (ATLEFH2) Charts WA -WE

WUsing the core map records built by ATLEFG1, this routine processes the
SYM records built by the Autotest linkage editor and determines the
volid symbols in main storage at the termination of the user program.
Only those symbols not overlaid by o subsequent user phase are valid.

It writes the symbol records consisting of 11-byte logical records

containing the symbol and the symbol address on SYSLNK.

FIRST

SYMBOL SORT (ATLEFD1) Charts XA-XE

This routine sorts the symbol records written on SYSLNK by ATLEFH2
according to their oddress in main storage. |t writes the sorted
symbol records on the SYM) area on SYSLNK.

FIRST

SYMBOL MERGE (ATLEFD2) Charts XF-XN

This routine merges the sorted symbol strings written on SYSLNK by
ATLEFD1. It stores the merged output on the SYM2 area on SYSLNK for
use by the EOJ dump phase, ATLEFHI.

13
2

Post-Processing
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Chart 13. Post Processing (Part 3 of 3)

START

[e0) DumP (aTLEFM ) Charts YA-YN

This phose first tests for disosrer continue. If o disaster continue

situation hos occurred, ATLEGO! is ferched to terminate the job-step ond

initigte the next. |f o disaster continue sitvation hes not occurred, it

tests for normoal EQJ dump required. If @ dump was not required ot normal

EOJ, it ferches ATLEGO!. Otherwise, it formars the EQJ dump records

ond the 155-byte EOJ record on SYSLNK and writes the following information

on SYSLST

1. Reoson for EQJ - either normol EOJ or as determined from the concel
code possed to ATLEFM3 by SSBATSTI. See Autotest communication oreo
for further information

2 Last user PSW - in hexodecimal format

3 General registers 0-15 - in hexadecima! format

4. Floating=point registers (even=-odd pair 0, 2, 4, 6) - if present, in
hexadecima! format

5. 4B8-byte user communication region - in hexadecimal format

& Supervisor - if requested ot normal EOJ, in hexadecimal format
starting ot storage location 320 and ending at the stert of the
logical transient orea.

7. Length of lobe! orea = in hexadecima! format

8. UWser moin storage - from the end of supervisor to the end of main
storage in hexadecimal format only or in any combination of
hexadecimal and character, mnemonic, and/or symbelic.

1JVT1120

AUTOTEST END ROUTINE (ATLEGO!) Chearts YP-YQ

This routine reads a card from SYSIPT and checks for a /&, job control
(- B) or ATEOF (Autotest end=of=file) card. If either the /& or ATEOF
card is read, it fetches job control to perform the EOJ step. If @ job
control card was read ond no ATEOF cerd was found, an error messege
indicating the ATEOF card was aut of order is written on SYSLST end @
check for an EXEC cord is made. |f the EXEC cord is found and hes @
blank operand, en error messoge indicating more than one EXEC cerd is
invalid in Autotest is written on SYSLST end the job is canceled. If
the EXEC card does not have a blank operand, the job is cenceled.

66
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ATLEFH2 determines if the symbols are in
sequence. If the symbols are not in
sequence, the symbol sort phase, ATLEFD1,
is fetched for execution. If the symbols
are in sequence, the EOJ dump phase,
ATLEFH3, is fetched for execution.

When a symbol sort is required, ATLEFD1
reads up to four symbol records from the SYM2
area on SYSLNK into main storage and sorts
them according to their address in main

o e e - - - - . e - - - - > -- e - S e e e e e e e e e W e an e e oa = e - - e . w emm. - - = ® = ==
TESYT REQUESY 10 002 On 0000
003119 000000 oc
TEST REQUEST 1D 001 ON 00001
REGO 00000013 00002808  $0002¢9A  0000399A 00000008  O0000FC3' 40002126 00000002
REGS 90002902 00000000 60002424 00003C% 00002C18 00003C18 40002450 00003¢F0
003183 0000  OC oc oc 003162 OC
—— I
(——— e — i — e — ey
b e e e e e e e e e e e e e e e . m e - e m . = = e — e m e m—m e e e e mmm -
TEST REQUEST 10 002 ON 0000W
003vie 000000 oc
TEST REQUEST 1D 00) ON 00036
KEGO 00000013 00002808 50002994 00003994 00000008 000033¢1 00000015 00000032
REGE A00J2FNC 00000000 4w0002F70 00003C9% 00002C18 00003C8 A0002A50 00003EF8
003153 000600 0C000031Y 20000006 $C000637 003162 TC
e = ° ‘ ‘/J
: —
TEST REQUEST 1D 003 ON 0000)
FLOATING POINT REGISTERS 0 2 [
0000000000000000 0000000000000000
.00000000 € 00 .00000000 E 0O .00000000 E 00 .00000000 € 00
.0000( . 0000000 € 00 .00000000000000000 & 00 .00000000000000000 € 00
REGO 00007890 90002188 00007ACA 00002000 00007F8C 50002002 00003002 00008002
REGS 000000CS 00000000 40002002 00002000 00002C18 00003C18 00000188 00000088
u0~CSW KEY-10 ADDR-00TF68 STATUS-0000110001000000 COUNT-0400 48-CAW KEY-00 ADOR-000008
PSW CONTENTS EXTERNAL INTERRUPT SUPERVISOR CALL PROGRAM CHECK MACHINE CHECK INPUT/OUTPUT
FIELD FORMAT-OLD 18 ~-NEW S8 -0L0 20 =NEW 60 -0L0 268 -NEW 68 -0L0 30 -NEW 70 -0LD 38 -NEW 78
SYSTEM MASK BIT 11111111 00000000 11111111 00000000 1111111} 00000000 0101101% 00000000 11111%¥Y1 00000000
PROTECTION XEY HEX O 0 1 0o 1 0 S 0 [} )
AMWP 81T 0101 0100 0v01 0100 0101 0100 1mnomn 0000 0100 0100
INTERUPT CODE HEX 0000 0000 00F9 0000 0006 0000 c2cs 0000 0192 0000
INSTR LENGTH DEC O 0 1 0 1 ] 3 [} 0 0
CONDITION CODE DEC O [} 1 [} 0 0 1 0 [} )
PROGRAM MASK 81T 0000 AREA 0000 0000 0000 0000 0110 0000 0000 0000
INSTR ADDRESS HEX 000000 000028 0022F6 007890 001303 000CFC D1F340 000906 0070A2 000206
LC-UNUSED-00000000 50-TIMER-00088800 Su-T OF D- 00000888
—_—
Figure 24. Example of Test Request Printout
overlaid by a subsequent phase are valid. storage. See Figure 25 for the sort input
After all SYM records have been processed record format. It builds a sort-address
and written on the SYM2 area on SYSLNK, table, SRTADD, containing the addresses of

the sorted symbol records in the symbol
input area, SRTIPT. Using the SRTADD table,
it then writes the sorted symbol records on
the SYM1 area on SYSLNK and fetches ATLEFD2
to merge the sorted symbol strings.

ATLEFD2 writes the merged symbol records on
the SYM2 area on SYSLNK and fetches ATLEFH3
to perform the EOJ dump printout. See
Figure 25 for the sort and merge output
record format.
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Core mep ‘ecord - tach ghysical record is 402 bytes end hes
the follow:ng lorma?

Num~be: -f X
Code | pocond i 10 50 Log:ico! Records S
A [ ] C }
A 1 byte - containing an M

! byre - 8113 06 - number of iogical records in physicol record
81 7 - oy record ndicaror
0 - not los record
1 - lost record

voriob'e - cor'ons B-byre logical records having the following
forma? N

Bores Contenry

-2 5107 ~1 restar? oddress of phase
-5 P ase d.splocement
-7 Prase number

o w D

Sort input 1ecord - tack physical record is 440 bytes and has the
following formar .

Code

Number of

Records | 10 58 Logical Records ’

A s c K

A

.
! by'e - conteining an S

I byre - Birs 06 - number of logical records in physicol record
8:1 7 « last record indicator
0 - not lest record
1 - lost record

Voriable - contoiny |1-byte logical records having the
following formar

Byres Contents
X plaitiiidd

0-7 Symbe!
8-10 Addrens of symbol (displacement of symbol within
phase)

Sort and Merge output record - Each output record for the
tymbol sort and merge phetes is 641 bytes end hes the
following formet:

Code| Numderof | |, 58 Lagicel Records }

Records

A (] C ] \

A

| byte - unassigned
1 byte = Bits 06 - number of logicol records in physicel record
‘8it 7 - last record indicator
0 - not les! record
1 - lost record

Variable - contoining 1 1-byte logical records heving the
finol format

Bytes Contents
L Abdd .+ c—

0-7 Symbol

8-10 Address of symbol (displacement of symbeol within phase)

| byte - conteining end=of-string indiceter | ? in EBCOIC)

AM

| ]

e ,

| lh £ .—.9——4
Vo f"""", |

| [ | (pmmm— G
| [ | | | pe—
o [ by

| o | | I

L A8, C 8 L £ F 40, G
1 23 4 5 [ 7 8

Where A, 8, C, D, E, F, and G are phases in main storage
ot the time the EOJ dump was taken.

Numbers 1, 2, 3, 5, 6, and 8 are the start addresses of the
phases or sections of phases in main storage at the time of
the EOJ dump.

Number 4 is the restart address of phase 8.

Number 7 is the rastort address of phase D.

The addresses represented by numbers | - 8 are contained in
the core map records written on SYSLNK for use in the EOJ

dump phase, ATLEFH3,

Figure 25. Record Formats for
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Figure 26. Schematic of Main Storage at
the Time of User EOJ

ATLEFH] tests for a disaster continue
situation. If a disaster continue situation
has occurred, no EOJ dump is given and
ATLEGOl is fetched to terminate this job.
ATLEGOl is also fetched if the user re-
quested no dump at normal EOJ.

If a dump is required, this routine for-
mats the EOJ dump information written on the
Autotest work file on SYSLNK according to the
user specifications from the PCC (program
control) card. It writes the following
information on SYSLST:

1. The 155-byte EOJ dump record in the
following order:

a. Reason for EOJ--either normal EOJ
or as determined from the cancel code

b. Last user PSW--in hexadecimal
. c. General registers (0-15)--in
hexadecimal

d. Floating-point registers (even-odd
pairs 0, 2, 4, 6)--in hexadecimal

e. 48-byte user communication area--in
hexadecimal ‘



)

r—- -------- - e - - - - - - - - . - - - e e e e e e e e = o e - - - e w w e e o e - - = e = - - - - - e - - - - - -
NORNAL END OF JOS
USER PSw - FF1500FELO00FRT2
GR 0-7 00003CO« 00002608 S000299a 0000399A 0000001 000033CC 00000015 00000032
CA 8-F A0002FsC 00000000 400O2F70 00003COs 00002C18 00003CIS 8000287 00003EFS
FR 0-¢ 1) NI “ead M 295600000000000
CONMREG FIFOOVF2 FToVFoFe 20002000 CuC1C160 FOF 14060 O00OFFFF O0000FFFF 0000uS5F8 0000
-SUPERVISOR -
000140 00074240 010FL)AA S4OBLL0O AOOWSEI0 AOORN220 AOOO9INO AOOILTI0 01980207 02209008 68009058 68209060 68409068
000170 48409070 98989010 $2000220 ws00A00M S090A008 98189030 99980220 92000038 920u84F8 4 7F00188 96804000 u110M030 \J
S
S —
001880 91011005 L 780FuuE 9620101E 0OAOS9100 1003076% 9410101E 0AO89608 10160A08 0202C023 FUOTWT?FO FOTW 1923 07BN 1823
001080 OTF¥0000 000000F2 OCF268F2 DuF20uFu SuF20CFe 56000005 CTO2CSES D2CSEBLO C206Cok0 00CT0013 09040000 00000000
0010E0 00000000 00000000
b o o e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e
~LABEL LENGTH- 0000
002000 0000000 002010 00000000 00000000 00000000 00003000
(4]
N
002740 D017TO
— ]
sh WEST0259  WEST0203  WESTO267  WESTO2T WESTO27S  WESTO279  WEST0283  WEST0287
3 WEST0258  WEST0262  WEST0266  WEST0270 WESTO274  WESTO278  WEST0202 WEST0286
$2 WESTO0257 WESTO261 WESTO265 WESTO209 WESTO273 WESTO277 WESTO20) WESTO028S .
$1  WESTO256  WEST0200 WESTO264  WEST0268 WEST0272 WESTO276 WESTO280 WESTO28u
002960 CICICICT  CICICICT  CICICICT  CICICIC)  0029F0  CICICICY  CICICICY  CICICICY  Creeicy
(4] AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAANA
L]
L _
— — e e e ——————
$1 1JFFOBL 1 JFFEX 1 JFFHRY
004020 104COTFE  988010Ws  W4DO102C  SOBO10G  OONO3O  O7F99180 10154780 FIEW9120 10154710
™ a . 9 v .
NN LPRBCR LM LPR EX LPR ST LeR BCR TH LPR BC no ™ LR BC
s$2 1JFFNAL
s 1JFFNU2 1JFFHUY : 1JFFRCT
00MOLO FOACOAOD  WSAOF108 9101100k  W710F16C  00LOSO  SBE01028  4u001030  SOE01028 48801000
(4] 0 1 Q 18 *
L] svC BAL WVO ™ PR 8C mvo L LPR EXx (PR ST LPm LH -LPR
— -
V‘_\N \_}
OO7FEO BFO00100  C€O000002  C€OOO0Y00  CO00010)  OOTFFO  C0000200 CO000200 00000000 00000000
(4]
N
END
Figure 27. Example of EOJ Printout
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Tar

SYsINK Owtput (ATLEFFY)

g

Gk

14 P4
Al ddlald

Q

Prase List ond
SYSLNK | Core Mep
(ATLEFG))

SYSLST

Symbol|
Oramni

SYSLNK ooni zet
(ATLEFM2)

Symbol Sort
(ATLEFO!)

Symbol Merge
(ATLEFD2)

€0J Dump
(ATLEFH3)

Auvtorest
End Routine
(ATLEGOY)

Figure 28. Post-Processing 1/0 Flow
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2. Supervisor (if requested at normal EOJ)--
in hexadecimal starting at location 320
and ending at the start of the logical
transient area. ’

3. Length of user label area (from the
155-byte EOJ dump record)--in
hexadecimal.

4. Main storage--from the end of supervisor
to the end of main storage in one of the

following formats. Hexadecimal only or
any combination of hexadecimal gnd

a. Character (alphameric)
b. Mnemonic
c. Symbolic

For a 16K machine, all of the user dump in-
formation from main storage is contained on

- SYSLNK. For a 32K or greater machine, up to

32K of the user dump information from main
storage is contained on SYSLNK. ' The rest of
the user information is dumped from main
storage itself. Figure 27 shows an example
of the EOJ dump printout.

After the EOJ dump is performed, ATLEGOl
is fetched to terminate the Autotest job.
It reads a card from SYSIPT and checks for
a /&, ATEOF (Autotest end-of-job) or job con-
trol (//¥B) card. 1If either the /& or ATEOF
card is read, job control is fetched to per-
form the EOJ step. If a job control card was
read and no ATEOF card was found, an error
message indicating the ATEOF card was out of
order is written on SYSLST and a check for
an EXEC card is made.

If an EXEC card having a blank operand
is read, an error message indicating more
than one EXEC card is invalid in Autotest is
written on SYSLST and the job is canceled.
If the EXEC card does not have a blank oper-
and, Autotest cancels the job because it has
read a control card that should have been
processed by job control.

Figure 28 shows the I/0 flow for the post-
processing phases. Figure 29 shows the
storage allocation maps for the post-
processing phases.

!
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V. ATLEFF)

Supervisor

Autorest Communication Area (116 bytes)

Logic Module (CPMOD) - 500 bytes

DTF Table for SYSLST (160 bytes)

Initializotion - 14 bytes

| O Print Areo - 121 bytes

1/0 Arec” (420 bytes)

Logic ond Constants (5000 bytes)

Test-Request Control Table (2200 bytes;

Character and Mnemonic Conversion Table
(1JVTAB) - 1280 bytes

Problem Progrom Area

* During initiolization, 200 bytes of this orea contain

Note:

2. ATLEFGI

the routine to build the test-request control table .

Byte counts are approximate .

Supervisor

Autotest Communication Area (116 bytes)

Logic Module (CPMOD) - 500 bytes

DTF Toble for SYSLST (160 bytes)

Initialization - 14 bytes

1/0 Print Area - 121 bytes

Logic (2100 bytes)

Comstonts and 1/O Areas (1200 bytes)

USEREND

Start ond End-Address-Sequence Tables

Phose List Toble*

Problem Program Area

Phase Fetch/Lood Table

* After the phase list is written on SYSLST, the

phase list toble is overlaid by the stort ond end-

address-sequence tables.

** COREEND is 16K if the machine size is 16K or

32K if the machine size is 32K or greater.

Note: Byte counts are approximate .

COREEND"*

3. ATLEFH2

Supervisor

Autotest Communication Area (116 bytes:

Logic Module (CPMOD) - 500 bytes

DTF Toble for SYSLST (160 bytes)

Initiolizotion (14 bytes)

1’O Print Areo - 121 bytes

Logic and Constonts - 1200 bytes

1'O Areas - 1500 bytes

Problem Progrom Area

4. ATLEFD!

Note: Byte counts are approximate .

Supe visor

Autotest Communication Area (116 bytes

Logic Module (CPMOD) - 500 bytes

DTF Table for SYSLST (160 bytes)

Initialization (14 bytes!

1’0 Print Area (121 bytes)

Logic (900 bytes)

Constonts (500 bytes)

17O Areas (4325 bytes)

Problem Progrom Area

Note: Byte counts are approximate .

Figure 29. Storage Allocation Maps for Post-Processing (Part 1 of 2)
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S. ATLEFD2

Supervisor

Autotest Communication Area (116 bytes)

Legic Moduie (CPMOD) - 500 bytes

DTF Tobie for SYSLST (160 bytes)

Initializotion (14 bytes!

| O Print Area - 121 bytes

Logic (1200 bytes)

Constants and | 'O Areas (3625)

Problem Program Area

Note- Byte counts are opproximate.

6. ATLEFHI

Supervisor

Autotest Communication Area (116 bytes)

Logic Module (CPMOD) - 500 bytes

DTF Table for SYSLST (160 bytes)

Initialization (14 bytes)

| O Print Area (121 bytes)

Logic and Constants (3600 bytes)

170 Areas (4000 bytes)

Character and Mnemonic Conversion Table (1JVTAB)
(1280 bytes)

Problem Program Area
3

Note: Byte counts are approximate.

7. ATLEGO!

Supervisor

Initialization (14 bytes)

1/O Print Area (121 bytes)

DTF Table for SYSIPT (126 bytes)

Legic and Constants (300 bytes)

Card Input Areo (80 bytes)

Logic Medule (CPMOD) - 500 bytes

Problem Pregrom Area

Note: Byte counts are approximste.

Figure

29.

Storage Allocation Maps for
Post-Processing (Part 2 of 2)
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DISASTER CONTINUE PHASE (ATLECONT)

CHART ZA

This routine is executed whenever the user's
program goes into an unending loop, or de-
stroys the supervisor or Autotest control
program and the operator's usual job termi-
nation procedure is unsuccessful.

When a disaster-continue situation occurs,
the operator performs the following:

1. Dumps main storage with. a stand-alone
utility program. :

2. Performs the standard IPL procedure to
restore the supervisor.

3. Ensures that all Autotest I/0 logical
unit assignments are the same as at the
time of the disaster. This is done by
inserting the ASSGN cards for the user
program into the job stream. (See step
4.) (If the user program utilized the
same set of logical unit assignments as
the installation IPL set, this would not
be necessary.)

4. 1Inserts the following cards into the in-
put stream, followed by all cards that
have not been read:

a. A JOB control card for the program.

b. ASSGN cards for the program, if
needed.

c. A disaster-continue control card.
The format of this card is:

// EXEC ATLECONT

5. Replaces the remainder of cards (from
the point of intervention) in the input

stream.
Disaster Continve
(ATLECONT)
Figure 30. Disaster Continue I/O Flow

After job control reads the EXEC ATLECONT
card, it fetches the disaster-continue phase,
ATLECONT, from the core image libra;y.
ATLECONT turns on the disaster-continue
switch in the Autotest communication area
and reads the Autotest communication area
record from SYSLNK into the beginning of the
problem program area. It then fetches
ATLEFFl to process any test-request output
data generated up to the point of disaster.
After writing the phase list on SYSLST,
ATLEGOl is fetched to finish processing the
terminated job and to give control to job
control to initiate the next job-step.

Figure 30 shows the I/0 flow for disaster
continue. Figure 31 shows the storage
allocation map for disaster continue.

Supervisor

Autotest Communication Area (116 bytes)

Logic (150 bytes)

CCB's and CCW's plus
DTF tables (300 bytes)

Messages and |/O area
(200 bytes)

Logic Module (CPMOD) - 500 bytes

Note: All byte counts are approximate.

Figure 31. Storage Allocation Map for

Disaster Continue (ATLECONT)
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CARD TO TAPE (VARIABLE) UTILITY

The card to tape (variable) utility program
- allows the user to build tape records or
files of any format or length depending on
the amount of storage available for the out-
put record. The maximum length output rec-
ord that can be built is calculated accord-
ing to the following formula:

Maximum record length = Address of the
uppermost byte of the problem program
area as determined by the IPL program
minus the end address of the card to
tape (variable) utility program,
ATLEJCTV.

This program is called from the core im-
age library into main storage when job con-
trol reads an EXEC ATLEJCTV control
statement.

Multiple files can be written on the out-
put tape (SYS005). This tape can be rewound
initially and/or after the last file, or re-
winding can be suppressed. Necessary control
information is supplied to the program by
means of data cards read from SYSIPT. The
cards contain control information in columns
1-10. Card columns 11-80 are reserved for
the data. A special file delimiter card is
required at the end of the data cards. Each
tape to be written requires a separate set
of data/control cards.

Data cards, which must be punched in Ex-
tended Binary Coded Decimal Interchange Code
(EBCDIC), must be in the following format:

Card Columns Punch

1-3 Not used.

4-6 Not checked.

7-8 TM, MR, blank or WT (see
Note 1).

9 H if the input data is in
hexadecimal format (see
Note 2).

10 N--No rewind initially (first
data card only).
Non-N--Rewind initially
(first data card only).

11-80 Data.

An asterisk punched in WT (write tape) or
MR (move a record) cards has a special sig-
nificance. The asterisk is punched in the
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column following the last data character in
these cards and is used to end the data
field.

Note 1:

TM--Write a tape mark.
umns 11-80 are ignored.
MR--Move the contents of columns 11, through
one column to the left of the rightmost
asterisk, to the record output area, OUTAREA.
Blank-~-Store the contents of columns 11-80

in the output area. All asterisks are
treated as data on this type of card only.
WT--Move the contents of columns 11 through
one column to the left of the rightmost
asterisk to the output area and write the
contents of the output area on tape (SYS00S5).

The contents of col-

In cases where the contents of columns
11-80 in successive cards are moved to the
output area, the data is placed in
contiguous bytes of the output area until
a WT card is read.

Note 2: Hexadecimal data (H in column 9)
requires 2 card columns for each character.
Therefore, if a 35 hexadecimal character
record is to be written, 70 card columns are
required for the data, plus an asterisk to
indicate end of record.

i
AN

The following format is used for the file
delimiter card.

Card Columns Punch
1 /=-Indicates a control card.
2 *-~End of data file.
3 N--No rewind at End.

Non-N--Rewind at End.
4-80 Not used.

Restrictions on input cards are as shown

in the following:

l. No data cards should contain /* or /&
in columns 1-2. This card indicates the
end of a data file and must only be used
following the last data card in the file.

"2. No data cards should contain ./¥ or //p

in columns 1-3. When Autotest reads
such a card in the data-card file, it
is assumed that the user forgot to in-
sert the /* card. The test job is
terminated.

(



When an error condition is detected by
ATLEJCTV, a diagnostic message is written
on SYSLST and the job is canceled. 1In the
case of a physical tape record of less than
18 bytes, a warning message is written on
SYSLST, the record is written on tape
(SYS005), and processing continues. A card
with /* in columns 1 and 2 is the normal
means for terminating the utility. An SVC
14 is issued allowing job control to termi-
nate this job step and initiate the next.

Figure 32 shows the I/0 flow for the
card-to-tape variable utility program.
Figure 33 shows the storage allocation
map for the card-to-tape variable utility
program.

Cord to Tape
Variable Utility
(ATLEJCTV)

SYSIPT SYSLST

Figure 32. Card to Tape Variable I/0 Flow

Supervisor

Logic (700 bytes)

DTF table for SYSIPT (125 bytes)

Logic (35 bytes)

DTF toble for SYSLST (160 bytes)

Logic (350 bytes)

Constonts, Messages, Literals, CCB's
ond CCW's (400 bytes)

Card area (80 bytes)

Print area (121 bytes)

Logic module (CPMOD) - 500 bytes

Output record area

Note: Byte counts are approximate.

Figure 33. Storage Allocation Map for

Card to Tape Variable Utility

Card to Tape (Variable) Utility
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LABEL LIST

AUTOTEST LINKAGE EDITING

Initialization (ATLEDT) Charts AA-AU

@ATINIT - AB
Routine to determine file track limits
for Autotest file during initialization.

@INVALD - AB .
Preparation of invalid configuration
message before cancellation.

@LABl1 - AB
Initialization of print line format.

ABTERR - AM
Loads ATLEDT1A so that abort error
processing can continue. Entered when
_nonrecoverable errors are found.

ACTCLR - AU
Tests for CLEAR operand.

ACTLOP - AU ’
Zeros a core image record.

ACTNMP - AU
Tests for NOMAP operand.

ACTNPR - AU
Beginning of the action card processor
routine.

ACTNTO - AU
Tests for NOAUTO operand.

ACTRET - AC
Entry point from the action processor
(Chart AU).

ACTR16 - AC
Program switch. If the switch is NOP,
there is no error and normal processing
continues. If the switch has been
modified to B by the action processor
(Chart AU), an error handling subroutine
is executed.

AD1DSK - AK
Starting label of the update disk
address subroutine.
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ALIGN - AG
Label at the beginning of a subroutine
that places origins on a doubleword
boundary.

ALNKCD - AQ
Tests for more ER's left to process.

ALNKGT - AQ
Entry point to the autolink routine
when autolink is NOT to be done.
Provides an exit to load ATLEDT16.

ALNKOF - AP '
Entry point to the read input stream
subroutine.

ALNKPR - AQ
Starting address of the autolink
. processor, which is entered whenever a
phase has finished processing and
autolink has been requested.

ALNKSC - AQ ({
Tests for end of control dictionary.

ALNKVL - AQ :
Initially, loads register 6 with the
first control dictionary address. Sub-
sequently, ensures the lowest ER in the
collating sequence is in register 6.

CDSIZE - AN
Starting label of a subroutine to check
for control dictionary-linkage table
overlap.

CHKSYM - AP

CLRLOP - AU :
Loop established to clear the core image
library.

-CNVAHX - AH

Tests for more characters to convert.

CNVHEX - AH ‘:
Label at the beginning of a subroutine
used to convert hexadecimal to binary
notation.



CNVHSW - AH
Tests for a hexadecimal number in the
range A-F.

CNVSHF - AH

Converts hexadecimal to binary notation.

CTLSKP - AP
Submodular structure causes skip of
cards except an entry card.

DECONT - AJ
Instruction that can be modified within
the print subroutine. Set to BCTR to
decrease the lines-remaining-count by 1
extra line.

DERCAL - AT

DERDAD - AT .
Beginning of subroutine to build core

image blocks. Basically, this subroutine:

1. Ensures the text is within the
limits of the phase.

2. Finds the core image block the text
belongs in.

3. Reads the core image block required
by the text into the I/O area.

DERDOK - AT

DERDSW - AT
Program switch used to force continued
processing when a zero length control
section is found by the ESD processor.

DERITE - AT

DERLOP - AT
Loop to find correct core image block
for the text being processed.

DERSW1 - AT

DISKIO - AM

Entry point to the read/write subroutine .

when the operation code is already set
to the desired operation, the disk
search address is set up, and both the
CCW and the CCB are already correctly
set.

ERR002
EPRO35
ERRO36

ERRO44

DMPHSW - AP

Program switch initialized as a MVC
instruction. Modified to an effective
NOP by the ESD processor when a dummy
phase card is to be built. By the NOP
modification, the disk address of the ESD
card not yet processed is retained in
location COMNRF for use after the phase
processing is finished. (Dummy phase
cards are treated as actual phase cards.)

DNTCPT - AB

ERRACT - AU

Exit from the action processor. Error
messages are initialized in the action
processor, but are actually issued during
the execution of another initialization
routine.

ERROR - AR

Beginning of the error handling
subroutine.

AH

AU

AU

AN, AE

ERRO44A - AE
ERRO44C - AN

ERRO50 - AT
ERRO70 - AE
ERR093 - AT
ERR094 - AM
EXLOAD - AP

1. Entry point from the autolink routine
(Chart AQ) when the control card
processing phase is to be loaded.

2. Entry point from the ESD processor
when a dummy phase card has been
built and a control card processing
phase is to be loaded.

3. Entry point when the ESD processing
phase is to be loaded.
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FNDENT - AP

FNDOP - AU
Loop control label.

. FNDVRB - AC

Finds the operation field of the card
image in the input stream.

HDGMAP - AC

HDGMSW - AC

HDGOVR - AC

HDNGSP - AJ
Tests to determine if a heading line was
just printed. 1If a heading line was just
printed, space one extra line.

INS000 - AD
Entry point when the read SYSLNK sub-
routine is used to test for the presence
"of a record. Also used internally by
the RDS000 subroutine.

INTPT1 - AB
Begins part one of initialization.
Executed after part.two.

INTPT2 - AA
Begins part two of initialization.
Executed before part one.

INTSO0l - AA

LOADSW -~ AP
Program switch used to cancel individual
phase loading. It is set to NOP by the
initialization routine (Chart AB) when
all phases are in main storage.

LOGPRT -~ AA

LSETB .- AE

LTCDAD - AE
Entry point to the control dictionary
search subroutine from the extract phase
subroutine (Chart AL). Computes address
of the control dictionary. This entry
point is used when the calling routine
already has a usable control dictionary
number.
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LTCDNO - AE » (
Entry point to the control dictionary
search subroutine when a test for control
dictionary number assignment is required
by the cailinq routine. The control
dictionary number was available but -
because its status was undetermined, .ntry
is made to this subroutine.

LTCDRF - AE :
Finds the relocation factor (sign
controlled). Also used as an entry
point from the phase processor.

LTESID - AE

Label at the beginning of the subroutine
that finds control dictionary number,
control dictionary address, or relocation
factor using the language translator
supplied ESID number and the. linkage
editor constructed linkage table. Entry
point when the ESID number is supplied.

NDESLP - AR

NOLNPG - AB

NOTACT - AC
Entry point from the action processor
when an error has occurred in the action
card operand. Also the normal exit when
" no action card is found.

<N

NOTCTL - AR
NTESLP - AR

OPEN -~ AA
Opens both SYSLNK and SYS001l.

OVFHDG - AJ

OVFLOW - AJ

Resets lines per page count to 56.
used as an entry point to the print
subroutine. If used as entry point and
the first part of the print/carriage
control subroutine has been overlaid by
the overlay subroutine, exit is provided
by the first instruction of tho overlay

Also

subroutine.
Note: Only the first part of the print/

carriage control subroutine is overlaid.



.o/

OVRLAY - AS
Beginning of the subroutine that overlays
the print/carriage control subroutine
(Chart AJ), when a NOMAP option is found.
OVRLAY types error messages on SYSLOG.

PRERR - AR

PRINT - AJ
Beginning of the print/carriage control
subroutine. If the NOMAP option is
selected on an action control card, the
overlay subroutine (Chart AS) begins to
overlay the print subroutine at this
point.

PRNEOF - AJ
Clears the print line area.

PRTLOG - AJ
Entry point from the error processor.

PRTLST - AJ
Sets up the print area for map.

RDEXEC - AP
Entry point to the read input stream
subroutine from the initialize routine.

RDNEXT - AP
"Starting label of the read input stream
subroutine. MNormal entry point for this
subroutine.

RDPHAS - AP
Sets up fetch of desired linkage editor
processing phase.

RDS000 - AD
Beginning of read input subroutine.

READ - AM
Beginning of the read/write subroutine
if a read operation is to be performed.

RECFOO - AD ,
Program switch set to branch and reset
to NOP by either the ESD processor or
the END card processor. The ESD proc-
essor ensures the correct disk address
is in location PERIDA (see L/E Common
Label section, PERIDA) by branching to
the read SYSLNK subroutine at location
INS000 after the CCW has been set to
NOP. The disk address of the next card
image is located by updating the disk

until a record is found. Register 2
supplies the correct disk address for
location PERIDA. The END card processor
used the same technique to locate the
disk address of the next card to be
processed (put into location NDS000).
RECFOO is set to branch to prevent up-
dating beyond the proper disk address.

RELBSW - AP
Program switch that tests for input from
the relocatable library. Sets (branch)
in the include processor and resets (NOP)
in the END card processor.

SPACEl - AJ
Entry point to the print subroutine when
an extra space is required.

SRCHCD - AF
Label at the beginning of a subroutine
used to find the last duplicate label in
the control dictionary.

SRLABL - AF
Tests for a duplicate label.

SRPCOD - AF
Tests for end of control dictionary.
Entry point for the label search
subroutine.

TAPEO1l - AA
If SYS00l1 is a tape, the DTF table is
saved by:

1. Writing the DTF table as the first
record on SYSO00l.

2. Writing a tapemark after the DTF
table on SYS001.

At retrieval time (closing of SYSLNK and
SYS001), the DTF table is found by first

backspacing the file and then backspacing
the record.

TISESD - AR

TSTMAP - AJ
Tests for the MAP option by testing MAPSW.

TYPEVB - AQ

VALDVE - AM ,
Tests for a valid symbolic unit (SYSLNK-
SYS001).
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WRITE - AM
Beginning of the read/write subroutine
if a write operation is to be performed.

XTPHGT - AL
Builds an ll-bit phase number in a
register.

XTPHNO - AL
Starting label of a subroutine that
extracts the phase number from the con-
trol dictionary.

ESD/Initial SYM Card Processor (ATLEDT1O0)
Charts BA-BJ

@ESD - BA
After the input card image is checked to
see if it is a SYM card, and it is found
not to be one, this routine puts the
starting storage address of the card
image into register 6 and the ESID num-
ber of the item into register 5 as
preparation for further processing.

CHKNPH - BA
Beginning of the ESD processor phase,
ATLEDTI10.

CNCALK - BC
The instructions starting at this label
cancel autolink by moving a hexadecimal
'FF' into the variable field of the card
image. This indicates that no autolink
should be attempted on this ER either
because autolink has already been tried
or because autolink should never be
performed.

EISDPC - BC
ELBCER - BD

ELBCM - BD
Beginning of CM (common) processing.
Whenever both the ESD item in the card
image and the control dictionary entry
are commons with matching labels, puts
the common with the longest length in
the control dictionary. If commons with
different labels are found, posts the
new common in the control dictionary.
The map processor of the linkage editor
calculates a total length of commons.
This total, or cumulative, length is
used to adjust the phase origin.
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ELBINT - BH
Posts the card image to the control
dictionary.

ELBDSD - BF

ELBELR - BE

ELBER - BE
Beginning of terminal ER processing.

ELBGSD - BF

ELBINT - BH
Entry point to ELBNCD routine if control
dictionary type is ER.

ELBLD - BG
Beginning of terminal LD/LR processing.
ELBLDR - BG
ELBNAS - BG
ELBNCD - BH
ELBNLR - BH
ELBPC - BD

ELBSD - BF
Beginning of terminal SD processing.

EPHLOP - BJ
Tests the control dictionary entry to
determine if it is an unassigned LD/LR.

EPHSCD - BJ

EPHSCN - BJ

Loop control label.
ERRO40 - BB, BD
ERRO41 - BH
ERRO42 - BB

'ERRO43 - BF, BG

ERR045 - BC
ERRO046 - BD



e/

ESCNCD - B
Sets up for control dictionary scan.
Whenever a new ESD entry is posted, the
ESD processor tries to assign any
unassigned LD/LR's in the control dic-
tionary. It sets up a loop to search
for the unassigned LD/LR's. 1If the ESID
has been processed, the ESD processor
flags the LD/LR as assigned.

ESDIST - BA
Tests for the first ESD/SYM record.

ESDNXT - BA
A check is made to determine if the input
card image was a SYM card. If not, a
branch is taken to label QESD. If it was,
the @SYMSW byte is tested to see if this
is the first SYM card encountered in the
run. Should it prove to be the first,
the disk address is saved so the SYM card
processing phase can use it later. The
next card image in the input stream is
then read.

.ESDRET - BB _
Common entry point when the processing
of an ESD item is finished.
starting at this label determine if any
more ESD items are in the variable field
of the card image.

ESDSBM - BC
Loop control label for SD label/name
list test.

ESLBCD - BD ,
Beginning at this label, the ESD
processor searches the control dictionary
for a label that corresponds to the label
of the ESD item from the variable field
of the card image.

EUPDCN - BH
Stores the control dictionary number in
the linkage table, thereby completing
the update procedure.

EUPDLT - BH
.Linkage table update begins at this label.
Entry point whenever the ESD processor
requires the update only.

EUPDOK - BH
Moves the type field from the card image
into the type field of the linkage table.

EUPDSW - BH
Tests for a nonprocess SD.

Instructions

EUPDXT - BJ
Tests for control dictionary/linkage
table overlap (see label ELBNCD).

EUPTRY - BH ,
Sets up for exit to a subroutine. Goes
to LTESID to get the control dictionary
number.

PRSDPC - BC
Beginning of SD/PC processing within the
ESD processor.

TXT/REP, RLD,
ATLEDT1Z)

ACSLTH - CH
Some compilers supply control section
length in the END card. This routine
processes the control section length for
this special case.

and END Card Processor
Charts CA-CJ

CLREXT - CJ

EISCSL - CH
At this location a length was found in
the END card. The next possible phase
origin can now be calculated.

EISXFR - CG

ENCRLT - CH
Beginning of a loop to clear the linkage
table. The table is first built during
initialization. Whenever a module is
finished processing (signaled by an END
card) , the linkage table is cleared and
the starting address becomes the next
available table address.

ENDPRC - CF
Beginning of the END card processor.

ENDSBM - CH
Program switch providing an exit from
the END card processor. The switch is
assembled in the NOP state, initialized
to branch by the END card processor, and
reset to NOP by the END card processor
if the module being processed has been
autolinked.

ENDSCD - CH
Searches control dictionary for unassigned
LD/LR's and ensures the control dictionary
number for such items is negative.
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ENDXFR - CG

" ENOTOO - CP

ENOXFR - CG

ENDRTN - CPF
Tests SBMDST to determine if the name
list should be cleared. (See SBMDST in
label list.)

ENUNAS - CH

ERRQOO0 - CA

ERRO13A - CC

ERRO51 - CC
ERROS5 - CD
ERR058 - CH
ERRO91 - CJ

ERRO91A - CJ

IJVDTH - CA
Beginning of ATLEDT12 phase. This phase
processes TXT, REP, RLD, and END cards.

MOVPER - CF

OTHINC - CA

OTHTYP - CA
Loop control label.

REPROC - CC
Beginning of the REP card processor.

REPTXT - CC
Loop control label.

RLBYWR - CE

RLCONS - CD

RLDPRC - CD
Beginning of RLD pass-1 processing.

RLRET - CD

RLSTP - CD
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RLSW1 - CD
Program switch set and reset within
ATLEDT12 phase. Setting (NOP or branch)
determines if the R and P pointers are
to be processed. Several RLD items can
have the same R and P pointers. Only
the first set of identical R and P
pointers are processed.

RLWRIT - CE
Program switch set to NOP in the pass-1
RLD processor when the RLD is to be
processed in the pass-2 RLD processor.
If the switch is set to branch (initial
condition), the RLD is ignored.

TSTESD - CF
Reference for execute instruction.

TXTALL - CB
Moves text to the work area and provides
an exit for the text processor.

TXTGET - CB
Loop control label.

TXTPRC - CB
Beginning of the text processor.

WRS001 - CJ
Beginning of the write SYS001 subroutine.

WRSTO01 - CJ
Label of the instructions that perform
I/0 on SYS001 when SYS00l1 is a tape
unit.

Control Card (INCLUDE, PHASE, and ENTRY)
Scanner (A arts DA-

CHKRP - DB
CHKRPN - DF

CMDEL - DG
Beginning of a subroutine that checks for
a comma. .

CRDEND - DF

DECDSP - DE
Beginning of decimal displacement
processing for the operand of a phase
card.

=~



DELEXT - DD

DSPRTN - DD
Beginning of displacement operand
processing.

ENTALK - DF
Provides an exit from the ATLEDT14 phase
of the linkage editor when a blank ENTRY
card is found.

ENTCRD - DC
Beginning of the ENTRY card processor.

Note: At this time, a blank operand
field would have been detected in the
skip blanks subroutine. (See SKIPB and
ENTALK in the label list.)

ENTPRT - DC .

ERRNML - DA
Program switch initialized to branch.
However, if an error occurs on an- INCLUDE
card and the INCLUDE card has created a
name list, ERRNML is set to NOP. This
allows the name list to be cleared before
card error processing.

ERRO10 - DA
ERRO12 - DG
ERRO13 - DG

ERRO14 - DB
ERRO15 - DF
ERR025 - DD
ERRO33 - DB
EXTRCT - DG
Beginning of the extract subroutine.

Used to put the operands into a work
area.

FINDEL - DG
Beginning of a loop to find the delimiter
that is adjacent to an operand.

FINDND - DB

FNDDEL - DF
Tests for a qualifier in the operand.

FONDEL - DG

GETVRB - DA

IJVDCN - DA
Beginning of the ATLEDT14 phase, the
first control card processing phase.

INCCRD - DB
Beginning of the INCLUDE card processor.

LABST - DB
Builds the name list of control sections
from the operand field of an INCLUDE
card. These control sections are sub-
sequently used to build a phase (see
NMELST) .

LKQUO - DD

NAUTO - DF
Tests for a NOAUTO option.

NTABS - DF

PHCRD - DD
Beginning of the phase processor in the
ATLEDT14 phase. This part of the phase
processor performs two basic functions:

l. Determines which optional operand
has been used.

2. Validity checks the PHASE card image.

QUAPRO - DF
Beginning of qualifier processing for
the operand of a PHASE card.

RESET - DG

RUNNING - DD

SAVCTL - DC
Provides exit to the autolink processor.
Saves the disk address of the control
card before exiting.

SEEBLK - DA

SETMDS - DB

SKIPB - DG
Beginning of the skip blanks subroutine.
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STORRS - DE
SUBMOD - DB
TSTLIM - DE
TSTNEG -~ DE
UPDATE - DG

Beginning of a subroutine to point to the
next character in the input stream.

Control Card Processor (ATLEDT16)
Charts EA-EG

ALKERR - EG

ALKFND - EG

CHEKQU - EC

CHQUAL - EC

CIMBLK - EE

Phase size check.
CINOBL - EE

Number of core image blocks required by
this phase is equal to number of bytes
loaded divided by block size. Add one

block for any remainder.
ERR020 - EB
ERRO21 - EB
ERR022 - EC
ERR023 - EA
ERRO31 - EG
ERRO81 - EA
ERRO82 - EF
ERRO92 - EE
IJVDTL -~ EA

Beginning of ATLEDT16 phase (control
card terminal processing).

INCERR - EG
INCFND - EG

INCGET - EG
Entry point to the terminal INCLUDE card

processor when an autolink is in progress.
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INCLOP - EG
Beginning of the relocatable directory
scan used for autolink, include, and
terminal processing. The scan looks for
a module with a name that matches the
card image name field. ’

_

INCLPR - EG ,
Beginning of INCLUDE card terminal
processing.

INCRED - EG

ISDISP - ED :
Processing when the phase card operand is
a displacement.

ISROOT - ED
Processing when PHASE card operand is
ROOT.

LABINV - EA

NEWPHS - EF
Beginning of processing for the first
PHASE card.

==

s

NOT1ST -

NODUPL -

NTROOT -

PHSPRC -
Phase

EB
name processing.

PHXADD -~ EA

SCNSYM - EC
SCSYM1 - EC
SETPHS - EA
WRPHCD - EA

WRTHDR - EA

WRTRFR -
Saves

EA
the transfer address.

MAP Processor (ATLEDT18) Charts FA-FD

ADMDSW - FA
Program switch to indicate first time
through the MAP processor.
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CANCEL - FD
Exits to cancel.

CLRCMN - FA

CNVBIN - FD
Beginning of a subroutine to convert
binary to hexadecimal.

CNVLOP - FD

COMCHK - FA _
Beginning of common (CM) processing in
the MAP processor. The cumulative length
of discretely named commons is calculated
at this point in the program.

CSCAN - FB
End of control dictionary test.

DUPLAB - FC
Tests for duplicate label.

ERRO85 - FC

EXSIXTA - FA

EXSIXTY - FA
Sets a switch when a transfer label is
found.

EXECWR - FC
1/0 for error.

EXTNLP - FC

EXTNSW - FC

EXTSCN - FC
End of control dictionary test.

FCHRLD - FC
Entry point when NOMAP option is found.

LDRGO - FB

LDRSCN - FB
End of control dictionary scan.

LDRTSD - FB

MAPCST - FB
Sets up for a scan of the control dic-
tionary searching for control sections
belonging to the phase previously iden-
tified in this routine.

MAPHAS - FB
Beginning of a control dictionary scan
searching for phase entries.

MAPHNM - FB
Sets up MAP print area with the proper
phase name.

MAPLDR - FB
Sets up for scan of control dictionary
searching for LD/LR's.

MPLDSW - FB
NOTRFR - FA

ouT - FD
Exits to job control program.

OVRLSW - FC
Tests for overlay of root phase.

PHADMD - FB
Adjusts load address of the phase by the
cumulative length of the discretely named
commons.

PHSCAN - FB
End of control dictionary test.

PHSTOR -~ FA
Reinitializes the phase information in
location PHEADR (see common label
section).

PREXTN - FC

PRTMAP - FA

SCNCMN - FA
End of control dictionary test.

SETJCS - FD
Sets job control flag to show good link-
age editor output.

TERSXY ~ FC
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TRYROT - FB

Tests for root phase before setting up
root message in MAP print area.

UNRSPC - FC

RLD Post-Processor (ATLEDT1A)

Charts GA-GH

@CHKEND - GE

Routine which checks for end of phase
directory, or end of core image directory
during search for desired Autotest phase.
The first 6 characters of the name are
checked until a match is found; if none
is found, an exit is taken to abort the
job.

@CMP - GE

During the search for a phase, when the
first 6 characters of the phase name in
the table match those of a phase name in
the phase or core image directory, the
entire name is compared to find the exact
phase sought.

@EXIT - GE

If the Autotest phase desired is not
found, an exit from the search loop is
taken to abort the job; if found, the exit
from the loop leads to a routine for
writing phase entry information on disk

in work area for use by the system at

// EXEC statement time. Having the phases
located and information recorded improves
Autotest performance.

@FOUND - GE

@NOTFRST - GE

’

@RDDSK - GE

A block of the phase directory is read
and scanned for phase name of the Auto-
test phase(s) desired. If the first 6
characters of the Autotest phase name do
not agree with those of any entry in this
phase directory block, the next block is
read. When agreement is found, this
block is checked for the entire Autotest
phase name. :

@SER4 - GE
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Routine which constructs the phase
headers in the work area from the phase
directory (or core image directory) which
will then be used at execute time to re-
trieve the desired Autotest phases more
efficiently.
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QUPDATE - GE (1
During scan of directory entries, address
is updated to look at next directory en-
try of a directory block read into core;
or if all entries of a block have been
checked, the disk address is updated to
read the next block of directory entries.

ABORT - GG
Routine for logging error message on
SYSLOG and map on SYSLST (if not same de-
vice as SYSLOG) before canceling job
which cannot be carried to its normal
conclusion.

BLKHDR - GE
Routine to build 20-byte core image
directory headers.

BLKLOP - GF
Beginning of a loop to read 28-byte phase
headers from the system work area, and to
build 20-byte core image directory headers.

CANCLE - GG

CLOSE - GH
Beginning of a subroutine to close SYSLNK. (ﬁ
To perform a close operation, the DTF in- kX

formation is required. The DTF table was
stored during initialization as the first
record on SYS001l. If SYS001 is a disk,
the DTF information can be directly ac-
cessed. If SYS001l is a tape, the close
subroutine must backspace to the first
tapemark and then backspace to the begin-
ning of the first record in order to get
the DTF information., Backspace file-
backspace record-read DTF-close SYSLNK is
the I/0 sequence for tape.

ERR100 - GE

EXCP0l - GH
Backspace either file or record
subroutine.

EXIT - GF
Normal exit from this phase by fetching

next phase ATLEDTIC.

ISCLOS - GH
Issues close to SYSLNK.

IJVDLD - GA
Entry point to this phase, ATLEDTIA.
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RADD4 - GA
RDOKO1 - GH
RDS001 - GH
Beginning of the read from SYS00l1 sub-

routine. Used primarily to get the
pass-1 RLD information.

RDTPOl - GH

RECF0l1 - GH
Updates the disk address after the I1/0
operation if SYS00l is disk.

REP0O01 - GH
Beginning of a subroutine to reposition
SYS001.

RESDCN - GC

RLADCN - GC

' RLCTER - GB

Counts the number of unresolved ADCON's.

RLDCON - GC
Beginning of pass-2 RLD post-processor.

RLDOP - GA

RLDOR - GB

RLDRAG - GA
Reads RLD information supplied by pass 1
from SYS001.

RLDRET - GA
Common entry point used during pass 2
whenever an RLD item has finished proc-
essing. A test is made for more RLD items
on a card image followed by a test for
more RLD's on SYS001l.

RLDSW1 - GA
Program switch set to branch within this
phase whenever pointer processing is
finished.

RLDSW2 - GB
Program switch initialized to branch,
calculates load address (assembled origin
of control dictionary entry plus reloca-
tion factor) when set to NOP in this
phase.

RLDSW3 - GC
Initialized to NOP. Set to branch within
this phase whenever R and P pointers
point to wrong phase.

RLDSW4 - GC
Program switch initialized to NOP indi-
cating the ADCON is to be extracted from
the core image block. If the switch is
set to branch, the ADCON is to be replaced
in the core image block.

RNXTRN - GB
Tests for unresolved ADCON.

ROTSID - GC
Counts ADCON's outside the phase limits.

TSTCNT - GD
Tests to determine if any error diagnostic
information is available. 1If error diag-
nostic information is found, it is con-
verted to unpacked decimal and printed on
the MAP.

TSTSID - GD
Sets up MAP information (number of ADCON's
outside the phase limits) in a test regis-
ter. If the register is zeroed, there
is no MAP information. If the content
is nonzero, MAP information is printed.

TSTUNR - GD

VERLOP - GE
Beginning of a loop to read and verify
all core image blocks written by linkage
editor. All verification occurs at this
point rather than after each individual
write operation.

WRTLOP - GE
Beginning of a loop to write the 20-byte
core image directory headers in the
directory.

SYM Card Processor (ATLEDT1B) Charts HA-HD

@B - HA
Routine which calculates displacement of
symbol within phase from assembled ad-
dress, relocation factor, CSECT origin
and phase origin. The SYM record is
assembled and moved to the output area
where the records are blocked.
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@CTLl - HA

Register 2 is zeroed. Register 2 is used
to keep track of the total number of text
characters to be moved, and the residual
count of characters still to be moved,

if any, after each return from the @GETCH
subroutine.

@CTL2 - HA

Registers are prepared for entry to
@GETCH subroutine which is then used to
retrieve the organization byte from the
SYM card field. The character length

of the symbol (label) is then determined
from bit structure of the organization
byte. i

@CTL3 - HA

Symbol address and symbol name are
retrieved by use of @GETCH subroutine.

It is determined if the symbol is associ-
ated with a DC statement; if so, @GETCH
subroutine is again used to get the data-
type byte. The form of the data deter-
mines how many characters must be by-
passed to get to the next logical record.
These characters are then moved by the -
@GETCH subroutine.

@GETCH - HB

Entry to a subroutine which moves SYM
card information from .I/O area to work
area. If all characters have been moved,
a branch occurs to read the next card
image.

@GETER - HB

Part of @GETCH subroutine which is
entered when this phase reads a card
image not a SYM card. Register 4 is
loaded with a hex °'F0' equivalent which
becomes the modification register in an
execute instruction. The execute
instruction is then applied to a branch
instruction and results in an uncondi-
tional branch. The branch instructions

thus affected are those which immediately

follow return from the @GETCH subroutine;
thus this method affords a means of
returning from the subroutine to various
desired portions of the main program
rather than simply continuing at the
link register address.

@GETO - HB

@GET1 - HB :

One character at a time is moved from
I/0 area to work area by this loop of the
@GETCH subroutine.
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@LIOA - HC

If output block is not full of records,
a return from subroutine @LIOSM is taken
without an actual I/O operation.

@LIOB - HC ,

Record count per block is incremented
each time a logical record is moved to
the output blocking area. Registers 3,
4, and 5 are used as the starting address
in the output blocking area, the indexing
register and limiting register respec-
tively to determine when the output area
is full of records and must be written.

@LIOCA - HC

Linkage to the physical I/0 routine
causes actual write of output record when
block is filled. "Records per block
count" is reset and register 3 is again
repointed at the starting address for

the first record of a new block to be
assembled.

@LIOCL - HC

Routine which forces a record to be -
written when the last SYM card has been
processed, an END card has been read,
and the block is only partially filled
with records.

@LIOSM- HC

Subroutine which puts a logical record
into the blocked-record output area,
determines if the block is ready to be
written, and links to the physical I/0
routine if it is.

@PIO - HD

Subroutine which checks for space on disk
each time an output record is to be
written, updates the record number in

the write CCW, links to the DISKIO rou-
tine for actual writing of the record,
and updates the seek CCW address.

@CIOA - HD

@PIOAB - HD

@PIOB - HD

. Seek address is updated. For discussion
of this procedure see note on Chart HD.

€PIOC - HD
@PIOD - HD

A~
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- HA

Test 1s made to detect when an END card
has occurred in the input card-image
stream. If no END card, next card will
be read. If it is an END card, the last
output block for the phase will be writ-
ten, the disk address for the next SYM
card, i1f any, 1s saved and return is to
the END processor.

- HA

If SYM card is detected with format error
(such as blank fields) or another type

of card not an END card is found, a
switch 1s set to indicate an error and a
return to SGETCH subroutine is taken to
read the next card.

IJVDXL - HA

Entry point to phase ATLEDTIB.

Write Control Dictionary and Autotest

Communication Area on SYSLNK (ATLEDTIC)

Charts JA-JC

-@CDMA - JA .
The control dictionary entries are placed

as records into the blocked output area.
This loop is continued until all entries
have been moved. The address of the last
entry of the control dictionary is in-
creased by 16 bytes to obtain the next
entry. Since the control dictionary is
constructed in reverse from high storage
downward, it is accessed beginning at

the address of the last entry. If the
entry is a PHASE card entry, the length
of the common area is added (bytes 8-10)
to the phase origin and the updated phase
origin is returned to the control
dictionary.

@CDMB - JA

After all control dictionary entries have
been moved as records to the output block-
ing area, a test is made to see if there
is a partial block of unwritten records. .
If there is, the block count is set to
simulate a full condition and the partial
block of control dictionary entries is
written on SYSLNK.

@CDMB1 - JA

ecpMC - JAa

@cpl - Ja

Disk address to begin seek for recording
control dictionary entries is chosen,
depending upon presence or absence of
symbol records. The address is updated
for the actual write to the next record.
The storage addresses of the beginning
and end of the control dictionary are
obtained.

QLCD - JB
Subroutine which does actual move of
control dictionary entries to output
area, determines when record block is
full and branches to @PCD if it 1is.

@LCDl - JB

@Ll - JA
Entry point of a loop which branch-and-
links to an update subroutine. The disk
address will be updated as often as nec-
essary to ensure that the next output
occurs on a new track because the next
phase is about to be fetched.

@PCD - JB
Subroutine which determines if next out-
put block will exceed the disk space
available; should this be the case, a
message is printed on SYSLOG and a B~
transient phase is called to cancel the
job. If there is disk space available,
a branch-and-link is taken to perform
the actual physical I/0O operation. Upon
return, this subroutine leads into the
disk address updating routine.

@PCDA - JB
@PCDB - JB
@PCDC - JB

@PCDER - JB

@PCDUP - JB
Subroutine which updates the disk address
between writing output record blocks.
For discussion of this procedure see
note on Chart JB.

@QUPRLF - JA
When control dictionary entries are to be
moved to the output area for writing on
disk, they are first checked to see if
they are PHASE card entries or not. If
they were phase entries, they are treated
as described under label @CDMA. 1If not
phase entries, this routine (QUPRLF) is
entered; the relocation factor for the
item described in this entry is obtained
and tested to see if positive or negative.
In either event, the relocation factor
is algebraically added to the length of
the common area to obtain a new updated
relocation factor which has been modified
to take into account the existence of the
common area. This updated relocation
factor is put into the control dictionary
entry before it is written on disk.
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1JVODO - JA

Entry point to start phase ATLEDTIC.

IXVLD - JB

Subroutine which writes a message on
SYSLOG(if an error condition has occurred)
to identify the nature of the error.

CONTROL CARD ANAYLSIS

Initialization (ATLEFCl)

Charts KA

INITROOT - KA

Initializes track limits, carriage line
count, test-request control file and
Autotest table-file start and end ad-
dresses. It clears the save area and
work areas, and opens SYSIPT and SYSLST.
It then sets up the page header line,
prints the header line, and fetches
ATLEFC2. '

NXTPHASE - KA

Fetches ATLEFC2,.

Autopatch Diagnostics (ATLEFC2)

Charts KB-KV

ABORT - KR

Moves an error code into the first byte
of the error table in the print area.

ABORT1 - KR

Writes the autopatch card image and error

code on SYSLST and branches to cancel job.

ADDM - KM

Subtracts the minus symbol adjustment
value from the symbol address.

ADDP - KM

Adds the plus symbol adjustment value to
the symbol address.

ADDSWI - KB

This routine is executed when an ADD card
is read. It turns on the ADD card switch,
resets the CON card switch, and resets
the switch that indicates that the Auto-
test table entry is not closed.

ADD240 - KG
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This routine is executed if the hexadeci-

mal character being converted to a print-

able character is less than A, indicating

that it is a hexadecimal character between

0 and 9. It adds FO to the character to

convert it to a printable character.
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ADJRTN - KL

This routine is executed if there is an
adjustment factor for the symbolic ad-
dress present. It initializes the loop
counter to the maximum number of char-
acters in the adjustment factor plus the
comma delimiter.

ADJSTP - KL

This routine is executed when a minus
sign is found in a symbolic address
(e.g., HERE-1234). It turns on a switch
to indicate a minus adjustment factor
and turns off the plus adjustment factor
switch.

ASSUMCS - KR

This routine is executed when the
qualified phase number is equal to the
phase number of the control section rec-
ord that was read. The label is a pro-
gram switch normally set to an uncondi-
tional branch to MOVECS. It is set to
NO-OP whenever a CSECT name has been
supplied by the user.

ASSUMPH - KQ

This routine is executed if the assumed
phase switch is on when processing the
CSQ card. This means that the phase to
be used is the first one in the control
dictionary. It sets up the CCW and reads
a physical record. It calculates the
main storage address of the last logical
record of the physical record and tests
to ensure that the logical record is a
phase record. It saves the phase name
and turns off the assumed phase and the
CSQ processed switches. It loads the
return address of CHKTPA into register S
and branches to PHQRTN.

ASTCK - KC

Sets the loop counter to 2, the number of
decimal digits in the asterisk column in-
dicator of the autopatch control card.

It tests the asterisk column parameter,
writes the autopatch control card image
on SYSLST and reads another card from
SYSIPT.

ASTER - KH

Tests to see if the card column of the
patch indicator on the autopatch control
card is 80 or less. If it is more than
80, it branches to an error routine. If
it is 80 or less, the value is converted
to binary and stored.

BACKDECR -~ KT

™
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BALCHECK - KK
This routine tests to see if either the
patch instruction or the displaced in-
struction from the core image library
is a BAL, BALR, or SVC instruction. 1If
either condition occurs, an error routine
is entered because these instructions are
invalid.

BALTEST - KC
Tests for an error condition and branches
to an error routine, if error switch is
on. If no error has occurred, 1 test is
made for the type of autopatch card.
ATLEFC?7 is fetched if the card is a CON
or EXC card.

BBACK - KP
This label is a program switch which is
normally an unconditional branch. It is
set to a NO-OP whenever a further quali-
fied phase is processed.

BTRPH - KP
" This label is a program switch which is
normally set to a NO-OP and never changed
in this phase.

CALADJ - KL .
This routine is executed when a comma is
found at the end of the symbolic address
adjustment parameter. It packs and con-
verts to binary the decimal adjustment
value and stores it in ADJCOUNT. It then
branches to process the symbol.

CARDAST - KC
This routine tests to see if the asterisk
is in the column of the autopatch card
specified by the autopatch control card.

CARDID - KB
Initializes the error table address, and
register 5 to card input area, turns off
ENDSWI (X'02') which indicates no Auto-
test table entry is necessary, and turns
on PHASESWI (X'80') to indicate ATLEFC2
is.in main storage.

CDSWI - KD

This routine is executed when a CSQ card
is read. It turns on the CSQ card switch

and the CSQ processed switch and branches
to process the CSQ card.

CDTAPE - KD
Tests the assumed control section switch
anq stores the CSECT name if it is off.

CHKADJ - KL
Checks the decimal digit characters of the
symbolic address adjustment factor (e.g.,
HERE +1234) for a comma which indicates
the end of the parameter. It checks for
valid decimal characters and stores the
valid character in register 3.

CHKCARD - KB
Tests for the type of card read from
SYSIPT. It then branches to the correct
routine or fetches the correct phase to
process the card.

CHKDCLH - KF
This routine is executed when the hexa-
decimal character being tested is found
to be zero or more. It tests to see if
the character is 9 or less. If it is, it
indicates that this is a valid hexadecimal
character and the next character is tested.
If the character is greater than 9, a
branch is taken to another routine which
checks to see if it is a comma or a guote.

CHKDEC - KJ
This routine checks to see if a hexadeci-
mal character being tested is between
zero and nine.

CHKQUOT - KF
This routine is entered when the hexadeci-
mal character is determined to be other
than a character between 0 and F. It
checks to see if this character is a
quote, and branches to read the next card
column if it is. If it is not a quote,
it branches to test for a comma.

CHKSWI - KS
Restores registers 2 through 15 and tests
to see if symbols are being processed and
branches to either the symbol error rou-
tinue or the cancel routine.

CHKSYM - KL
This routine checks each character of the
symbolic address for the following con-
ditions: end-of-card, a period to
indicate a further gqualification, a plus
or minus sign to indicate a positive or
negative adjustment factor for the
symbolic address, and a comma to indi-
cate end of the parameter. If none of
the above are found, it stores the
alphabetic character and gets the next
character to be checked.
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CHKSZ - KG

This routine checks to see if the test-
point address is within the limits of the
user's phase. If it is not, it branches
to an error routine.

CHKTPA - KC

This routine is executed after a card has
been identified as an autopatch card. It
checks to see if a PHQ card has been proc-
essed. If it has not, it turns on the
assumed phase switch. If it has, it
checks to see if a CSQ card has been proc-
essed and turns on either the assumed CSQ
switch or the autopatch-control-card-
processed switch.

CHRCNT =~ KJ

This routine is executed after the in-
struction parameter of the autopatch ex-
change or add card has been read and the
character length of the instruction has
been determined by the TRANS routine. It
tests the first two bits of the instruc-
tion. These bits indicate the type of
instruction (such as RR, RS, RX, or SS).
If both bits are on, it indicates an SS
instruction, which is 12 characters or

3 half words long. If either bit is on
and the other off, it indicates an RS or
RX instruction which is 8 characters or

2 half words long. If neither bit is on,
it indicates an RR instruction which is

4 characters or 1 half word in length.
The implied length is then compared
against the length calculated by the
TRANS routine. If they are equal, the
instruction length is saved and a test

is made to be sure the end of the instruc-
tion is within the phase specified. 1If
the implied length and the calculated
length do not compare or the end of the
instruction is not within the phase
specified, error routine ERINST is
entered.

CILER - KK

This routine is executed whenever the
patch-point instruction is a BAL, BALR,
or SVC. It moves the error code, F, to
the save area and processes the error.
The above mentioned instructions cannot
be patched.

CILREC - KH
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This routine reads the record from the
core image library containing the patch-
point address indicated on the autopatch
control card. It calculates this record
number in the following manner:

It subtracts the start address of the
user's phase from the patch-point address
to get the displacement of the address
within the user's phase. It divides the
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displacement within the phase by the rec-
ord length of 1728. The quotient plus 1
is the record number, and the remainder
is the displacement of the patch-poxnt
address within the record.

CLCRDSWI - KD

CLRSAVE - KD

This routine is executed when an ADD or
EXEC card has been read. It converts
the autopatch SVC number to decimal and
moves it to the print area.

CNCLPCH - KN

This routine is executed when the error
table in the print area is full. It ini-
tializes the error table pointer to the
first position of the error table and
branches to write the card image on
SYSLST. It then reads another card.

COMPAR - KP

Checks to see if the phase directory
‘record contains the same name as the
phase specified by the PHQ card. If it
is not, it updates the input area pointer
to the next logical record and tests for
end of file and end of physical record.
It reads a new physical record if re-
quired, or gets another logical record.
If the phase names are equal, a branch

is taken to MDVEPH.

CONSWI - KB

CONVTPA - KG

Converts the patch-point address to
printable characters.

CSQRTN -~ KQ

Entry point into a subroutine that proc-
esses the control section qualification
(CSQ) card. It saves the phase and con-
trol section names, stores registers 2
through 15 and initializes the CCW to
read a control dictionary record, start-
ing at the highest disk address of the
control dictionary. This is done be-
cause the control dictionary was built
backwards in main storage with the first
record in the highest position of main
storage and succeeding records in lower
positions of main storage. When the con-
trol dictionary was written on SYSLNK,
the last control dictionary record was
written starting at the lowest disk
address. When retrieving these records,
the last record written on SYSLNK will
contain the first control dictionary
record.

{
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A test is then made to see if the
assumed phase switch is on. If it is, a
branch to ASSUMPH is made. 1If it is not,
a branch to READCSQ is made.

CSTRRTN - KS

DECBLNK - KH

This routine tests for a blank column or

a comma following the card column of the

patch indicator (*) on the autopatch con-
trol card.

DECPAR - KH

This routine updates the card area
pointer to the second operand of the
autopatch control card. This operand
contains a two digit decimal value indi-
cating the card column of the patch indi-
cator (*) on the autopatch card. The
patch indicator (*) in the autopatch card
is followed by the instruction to be
added or exchanged, or the constants to
be replaced. It tests the characters in
the first and second columns of the oper-
and for valid decimal characters and
stores them in a temporary save area.

If a character other than a decimal char-
acter 0 to 9 is found in the first column
of the operand, it branches to an error
routine. If the second character of the
operand is other than a valid decimal
character, the first valid decimal char-
acter is stored in the temporary save
area and the second character is tested
to see if it is a blank or a comma de-
limiter. If it is neither a blank nor a
comma, an error routine is executed to
indicate an invalid asterisk column was

by one and the upper limit of the head
number is moved into the disk address.

A test is then made for cylinder overflow,
and the cylinder number is decreased by
one, if required. If the minimum value

is not reached for the record, head, or
cylinder, a branch is taken to return

via register 2.

DSKINCR - KT

This routine increases the disk address
by one each time a physical record is
read. Each time the record number is
increased by one, a test is made to see
if it is the last record of the track.
If it is, the head number is increased
by one and the low limit of the track is
moved into the disk address. A test is
then made to see if the maximum number
of heads has been reached. 1If it has,
the cylinder number is updated by one
and the low limit head number is moved
into the disk address. A test is then
made for the cylinder overflow. 1If the
maximum value for the record, head, or
cylinder has not been reached, a branch
is taken to return via register 2.

ENDSYM - KM

This routine is executed after the ad-
justment factor has been added to or sub-
tracted from the symbolic address. It
turns off the symbol- or decimal-digit-
being-processed switch, clears the sym-
bolic address adjustment area, turns off
adjustment factor plus and minus switches,
loads the return address of ASTCK into
register 7 and branches to CHKSZ.

ERAST - KD
This error routine is entered when the
autopatch card does not contain an aster-
isk in the column specified by the auto-

specified.

DISKOFL - KU

If the Autotest table containing the test
request and autopatch entries exceeds the
area allotted to it on SYSLNK, this rou-
tine is executed. It clears the print

area, and writes error messages on SYSLOG '

and SYSLST stating '9903I DISK WORK AREA
TOO SMALL'.

DSKDECR - KT )

This routine decreases the disk address
by one each time a physical record from
the control dictionary is read. Each
time the record number is decreased by
one, a test is made to see if the low
limit of the record number has been
reached. If it has, the head number is
decreased by one and the upper limit of
the record number is moved into the disk
address. The low limit of the head num-
ber is checked and, if it has been
reached, the cylinder number is decreased

patch control card. It moves the error
code, D, to the save area and processes
the error. It then tests for an Autotest

control card. If it is not an Autotest
card, it writes the card image on SYSLST.
If it is an Autotest card, a branch is
taken to CARDID+8.

ERDCPNT - KF

This routine writes the card image on
SYSLST, reads another card and tests to
see if it is an Autotest control card

or a job control card.

ERDCPNT1 - KF
Moves the error message 'Card Ignored'

into the error table in the print area,

turns off the exchange card switch and
branches to ERDCPNT to write the card

image on SYSLST.
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ERDEC - KH

This routine is executed whenever there
is an invalid asterisk column specified
in the autopatch control card. It moves
the error code, C, to the temporary save
area, MVCODE, and processes the error.
It then branches to ERDCPNT to write the
card image on SYSLST.

ERDEC1 - KH
This routine is executed when the card
column of the patch indicator (*) on the
autopatch control card contains a char-
acter less than zero. It decreases the
patch indicator (*) loop counter by one
and tests to see if the first or second
column is being tested. If the first
column contains a character less than
zero, this is an error condition because
this column must be a decimal digit 0
through 9. 1If the second column contains
a character less than zero, a branch is
taken to MVASTER to save the first char-
acter before testing the second character
to see if it is a blank or a comma.

ERINST - KJ
This routine is entered under the follow-
ing conditions:

1. if a hexadecimal character other than
zero through F ‘is detected in hexa-
decimal parameter.

2. odd number of characters in the con-
stant card.

3. the implied length of the instruc-
tions is not equal to the given
length of the instructions.

4. the end of the instruction does not
fall within this phase.

5. the hexadecimal instruction bit code
representation does not equal 4, 8,
or 12 characters.

It moves the error code, E, to a tem-
porary save area and branches to an error
routine to process the error.

ERRTN - KN
Loads the address of the last error
table entry into register 1 and tests
to see if 6 error table entries have
been made. If so, a branch is taken
to restore the error table pointer to the
first position of the error table and to
write the card image on SYSLST. If the
table is not full, it moves the error
code to the print area and updates the
error table pointer.
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ERTRSVC - KD f(
This routine is executed if the last
valid SVC number has been used. It moves
the error code, G, to the MVCODE save
area and processes the error.

EXCSWI - KB

ERPNT - KD

Writes the card image and error codes on
SYSLST, reads another card, and tests for
an Autotest control card. If it is an
Autotest control card, it branches to
CARDID. 1If it is not, it tests to see

if an exchange card was being processed
and turns off the exchange card switch.

E1CMP - KS

It compares the qualified CSECT number
to the CSECT number on the symbol rec-
ord. If they are equal, it compares to
see if the symbol in the record is the
same as the symbol being analyzed. 1If
it is, the symbol displacement is moved
from the symbol record to a save area,

E1DISP+1. 1If the CSECT numbers do not
agree, a branch is taken to E1PT1.

o

E1PT1 - KS
Updates the input area pointer to the
next logical record of the physical sym-
bol record, tests for the end of the
physical record, and branches to read a
new physical record or logical record.

E1RD - KS :
This routine moves the disk addr2ss from
E1ADDR to a save area. This address will
be used by the CCW to read a physical
record. The disk address is then updated
and the new address is moved into El1ADDR.

E1RD1 - KS

" Initializes register 1 with the address
of the CCB and reads a 196-byte symbol
record. It tests for I/0 complete and
incorrect record length. It then calcu-
lates the end address of the physical
record and pads 15 F's behind the last
byte to indicate the end of the physical
record.

E20VFL - KU
Tests to see if the record just written
on SYSLNK exceeds the disk area allotted
to the Autotest table. 1If it does not,
a return to linkage register address is (
taken. If the area was exceeded, the
DISKOPL routine is entered.
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E2PT1 - KU
Tests to determine if an Autotest table
record is to be written on SYSLNK.

E2PT2 - KV

Upper disk limit for the Autotest table
is decreased because the Autotest table
1s built backwards on SYSLNK. If the
lower track limit is exceeded, a branch
to E20VFL is taken. 1If it is not
exceeded, an Autotest table record is
written on SYSLNK. .

E2PT3 - KV

FCHPCC - KB
This routine is executed when a PCC card
is detected, indicating the end of the
test-request and autopatch cards. It
fetches ATLEFC7 to write the last Auto-
test table record on disk. ATLEFC7 then
fetches ATLEFCS to process the PCC card.

FCHPTCH - KD
This routine fetches ATLEFC7 and branches
to STRT1 in ATLEFC7.

FCHPTCHl - KD
This routine saves the CON card image and
then branches to fetch ATLEFC7.

FILEEND - KR
Tests for end-of-control dictionary file.
If it is not the end-of-file, it branches
to read another physical record. 1If it
is end-of-file, this indicates the phase
number has not been found and the error
routine, GOABORT, is executed.

FINDCOMA - KF
Updates card pointer after a quote is
found in a hexadecimal field.

- FIRSTCS - KQ .
Entered if there is an assumed CSECT, in--

dicating that a CSECT name was not sup-
plied by the user.

GETPCHDG - KC

GOABORT -~ KR
This routine is entered if the end of the
control dictionary is reached before the
correct phase number is found. It ini-
tializes the branch switches BTRPH, BBACK,
TRSWITCH, and MOVECS before entering the
CHKSWI routine.

GOBACK - KP
Restores registers 2 through 15 and re-
sets the branch switches (BBACK and
BTRPH) to their normal positions before
returning to inline processing.

HEADLINE - KK
Moves the header line into the print
area and sets up for a skip to beginning
of page before the header line is printed.

HEXRTN - KF
Beginning of loop to test one character
at a time to determine if it is a valid
hexadecimal character between 0 and F.
If it is, it stores that chatacter in
register 3,

HEXRTN1 ~ KF
This routine is executed whenever it is
determined that the test-point address is
in hexadecimal characters. It clears
work registers and turns off the symbols-
being-processed switch (TPASWI, X'40').

HEXRTN2 - KF
Beginning of subroutine to determine if
the parameters on the test-request card
are in hexadecimal format. If thzy are
in hexadecimal, it branches to HEXRTN1.
If not, it branches to SYMRT to determine
if it is in decimal or symbolic format.

ILPEXT - KT

INITINST -~ KC

This routine is entered when it has been
determined that the asterisk is in the
same card column of the autopatch card
that was specified by the autopatch con-
trol card. It updates the card column
pointer by one to the first character of
the ADD or EXC instruction or the CON
card constant.

INSTCHK - KC
Loads the address of the add or exchange
instruction into register 2.
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I0 - KQ

This routine decreases the address of
the record just read by one to get the
address of the next physical record to
be read. It then moves the second byte
of the physical record into register 3.
In this byte, bits 0 through 6 contain
the number of logical records in the
physical record and bit 7 jis the last
physical record indicator. Register 3
is shifted one bit to the right to re-
move the last record indicator. The
number of logical records in the physical
record is then multiplied by 16 to cal-
culate the length of the physical record
minus the two overhead bytes. The start
address of the I/O area is added to the
calculated length of the physical record
minus the two overhead bytes. Fourteen
1s then subtracted from that result to
get the starting address of the last
logical record of the physical record.

IORTN - KS

Loads address of CCBIN into register 1,
executes a channel program, and returns
via register 2.

LOADSYM - KM

Loads the symbol address that was calcu-
lated in the symbol search routine into
register 2 and tests to see if there is
a plus or minus’ symbol adjustment for
the symbol address.

LOOPTPA - KG

Clears register 2 so that the next char-
acter to be converted to a printable
character can be inserted into register 2
for conversion.

MINUS1 - KR

Turns on RLFSWI (X'40') switch to indi-
cate that the relocation factor for the
control section is negative.

MINUS2 - KR

Turns on RLFSWI (X'20') switch to indi-
cate that the relocation factor for the
further qualified CSECT is negative.

MISPCC - KB
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This routine is entered when a job con-
trol card is read before the PCC card.
It moves the error message, 'PCC
MISSING', to the print area and writes
the card image on SYSLST.
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MODIFCS - KR

Decreases register 4 (the input area
pointer) by 16 to point to the next logi-
cal record. It updates the CSECT counter

by one and tests for the end of the physi-

cal record to see if another record must
be read.

MODIFPH - KQ

This routine decreases the disk input
area pointer by 16 to point to the next
logical record of the physical record.

It tests to see if this is the last logi-
cal record of the physical record. If it
is not the last record, it branches to
TESTPH. If it is the last logical record
of the physical record, it tests for end
of the control dictionary, and either
branches to read another record or
branches to GOABORT.

MOVE =~ KF

MOVECS - KR
.This routine is entered after the correct

CSECT in the correct phase has been
found in the control dictionary. It
tests the further qualified CSECT switch,
which is always set to NO-OP in this
phase. It then retrieves the control
section name, relocation factor and the
sign of the relocation factor from the
control dictionary record before return-
ing via link register 10.

MOVEPH - KP

This routine is entered when the phase
name in the phase directory record is

the same as the phase name specified in
the PHQ card or the test-request card.

It stores the start address of the phase,
the number of physical records in the
phase, and the length of the last record.
It then calculates the end address of
the phase.

MVASTER - KH

This routine is entered when the second
character of patch indicator (*) param-
eter on the autopatch control card con-
tains a character less than zero. It
saves the first character of the param-
eter and branches to test the second
character for blank or comma.

MVCODE =~ KN .
Moves error code from save area to error
It updates the error table pointer

table.
by two and stores the new error table
address.

i
«
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NOCDTAPE - KC PNTID - KD
t This routine is executed if a PHQ card Subtracts one from the current SVC number
’ has been processed and there is no con- to get the new SVC number to be used for
' trol section qualification (CSQ) card. the Autotest table entry.
It turns on the assumed CSECT switch and
branches to CDTAPE.
PNTPAT - KD
Writes the SVC number and ADD card image
ODDNR - KJ on SYSLST.
Stores the length of the constants pun-
ched in the CON card, tests to see if
there is an odd number of characters, POINTER - KC
and branches to an error routine if the Adds the core image library (CIL) input
character count is odd. The count should area address to the patch-point displace-
be even because the constants are punched ment within the CIL record. This points
in the card in hexadecimal format which to the patch-point address in the core
requires 2 card columns per character. image library. This address is then
: tested for a BAL, BALR, or SVC
instruction.
PHQRTN - KP
This routine reads phase directory rec-
ords from SYSRES until the phase record PQEXIT - KR
is found that contains the same name as Restores registers 2 through 15 before
the one specified in the phase qualifica- exiting from the CSQ routine.
tion (PHQ) card. When the correct phase
is found, ‘it calculates the length of
the phase and the phase start and end PRINTPAT - KK
addresses. This routine writes a line on “YSLST and
updates the line counter. It then checks
for a full page. If the page is full, it
PHSFOUND - KQ skips to the beginning of the next page
This routine stores the phase number in and writes the header line on SYSLST.
LY the save area, PHSNUMB, and initializes
#) the CSECT counter to one. Because of
4 the limited length of the control dic- RDSYM - KM
tionary record, the four high order bits Searches the SYM records for the symbol
of the phase number are stored in the’ address.

four high order bits of byte 8 of the
control dictionary record. The eight

low order bits of the phase number are
stored in byte 12 of the control diction-
ary record.

READCARD - KB
Reads a card from SYSIPT.

READCSQ - KQ
Clears register three (the record count
register) which contains the number of
logical records in the physical record
to be processed. It then reads a physi-
cal record.

PHSTAPE - KE
This routine is entered when a PHQ card
is read. It tests for a phase previously
processed. If a phase has been processed,
this routine stores the new phase name
and turns off the CSQ-processed and
phase-previously-processed switches. It
branches to test again if the phase was
previously processed. This time the
switch is off. It is turned on, and a
check for the assumed phase switch being
on is made. If it is on, it processes
the PHQ card and writes it on SYSLST.
If the assumed phase switch is not on, a
branch to CHKTPA is made.

READPAT - KK
Reads a card from SYSIPT.

READPHQ - KP
Beginning of routine to read a phase di-
rectory record from SYSRES and to update
the disk address for the next record.

PHSTAPEl - KC
If a test-request card has been read and
no PHQ card has been processed, it turns
on the assumed phase switch. READRTN - KV
:> Subroutine which is used to read records

READREC - KV

from the core image library.
PHTRRTN - KS

Label List 97



RTNE2 - KU
Subroutine to write Autotest table record
on SYSLNK.

RTRNID - KD
Tests to see if SVC 53 has been reached.
If it has, it branches to an error rou-
tine because SVC 54 is the lowest SVC
number that can be used by Autotest.

SECNDPHS - KE
Stores the phase name and resets the CSQ-
processed and the phase—preVLOusly-
processed switches.

SKPCON - KC

The routine checks to see if the error
switch is turned on and branches to an
error routine if it is. If no errors
have occurred, it branches to get the
core image library record that contains
the patch-point address. It then tests
again for an error condition.

STDEC - KJ

This routine is entered after a valid
hexadecimal character between 0 and F
has been found in the parameter following
the patch indicator (*) on the autopatch
card. It tests the constant card switch
to see if a CON card is being processed.

. If it is, it updates the card area
pointer and character counter and
branches to check another character. If
the constant card switch is off, the
valid hexadecimal character is stored in
register 8, before updating the card
pointer and character counter.

STORETPA - KG
Moves the patch-point address from
register 2 into temporary storage and
tests to see that the patch-point address
is on a halfword boundary. If it is not
on a halfword boundary, a branch is made
to an error routine.

STPADR =- KG
Stores a printable character from the
patch-point address in the print area
field, PPA.

SUBTRLF - KF

SYMCOM - KL
Beginning of an error routine that is
entered if nine characters of a symbol
have been checked and there was not a
comma or a blank column found to indicate
the end of the parameter.-
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SYMER - KL '
Error routine for indicating an invalid
symbolic address.

SYMERTN - KL
Loads register 7 with the return address
of ENDSYM which is entered after writing
on SYSLST the message to indicate an

error in a symbolic address has been
found.

SYMRTN - KL
This routine is entered when it is de-
termined that the address being tested
is not hexadecimal. This routine tests
to see if the first character cf the ad-
dress is a decimal digit by "testing
under mask" the first four bits of the
byte for all ones. If it is a decimal
digit, it branches to a decimal routine.
Otherwise, it is assumed that it must be
a symbolic address and it processes the
address as a symbol.

SYMRTN1 - KL
Loads the address of the work area,
SAVE3, into register 3 and sets register
4 to the maximum length of the symbolic
address plus the comma delimiter.

SYMSRCH - KS
This routine is entered to search the
SYM file records for the symbol address
(displacement of symbol within the phase).

TESTCS - KR
This routine is entered after the correct
phase name has been retrieved from the
control dictionary. The control dic-
tionary is re-read from the beginning.
Each CSECT record is tested for the same
phase number as the one in the phase rec-
ord. When the correct phase number is
found, a branch is taken to check for
the correct CSECT within the phase.

TESTPH - KQ
Tests to see if the logical record is a
phase record and if it is the sazme phase
name as the phase which contains the
CSECT being processed. If both condi-
tions are present, a branch to PHSFOUND
is made. If either condition is absent,
a branch is taken to MODIFPH to check
the next logical record.

_
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TESTWI - KQ

This routine is executed if there has not
been a further-qualified CSECT processed.
It tests the assumed-control-section
switch and branches to set the program
switch, ASSUMCS, to either NO-OP or an
unconditional branch depending on the
setting of the assumed CSQ switch.

TPER - KL

Moves error code, A, into the MVCODE
save area and processes the error, indi-
cating an invalid patch-point address.

TRANS - KJ

This routine is executed when the end of
the autopatch add or exchange instruction
parameter or replace constant parameter
has been found. It tests the CON card
switch and, if the switch is on, it
branches to ODDNR, otherwise it trans-
lates and packs the ADD or EXC instruc-
tion. It then moves a value of 12 into
register 3 and compares this value

to register 4 which contains the charac-
ter length of the instruction. If they
are not equal, register 3 is indexed to
the value of 8 and it is compared to
register 4. If not equal, register 3 is
set to the value of 4 and it is again
compared to register 4. If it is not
equal, an error routine is entered. If
any of the above comparisons result in
an equal compare, a branch is taken to
CHRCNT.

TRANSHEX - KF

This routine is executed after the patch-
point address has been tested and found
to be a valid hexadecimal address. It
translates and packs the hexadecimal ad-
dress and adds to or subtracts the relo-
cation factor from the patch-point ad-
dress and branches to see if it is within
the user's phase.

TRMOVE - KR

TRMOVEPH - KP

Moves start and end addresses of the
further qualified phase to the input save
area.

TRSWI - KB

This routine is er-ered when a test-
request card has been identified. It
resets the diagnostic phase switch that
indicates that ATLEFC2 is in main storage,
and fetches ATLEFC3 to process the test-
request card.'

TRSWICH - KQ
This label is normally an unconditional
branch to TESTWI and is not changed
during this phase.

TSTCOM - KF .
This routine is entered if, while testing
a hexadecimal field, an invalid hexadeci-
mal character is found and the character
is not a quote. A test is made for a
comma. If a comma is found, a branch is
taken to the error routine because in
the patch-point hexadecimal address field
a quote must precede a comma. If a comma
is not found, a test for a blank column
is made.

TSTDLMT - KF
This routine is entered when the hexa-
decimal patch-point address contains a
character other than a hexadecimal char-
acter from 0 to F and it is not a quote
or a comma, or the character is a quote
and the following column does not contain
a comma. It updates the card area
pointer and tests for the end of card or
for a comma.

UPREG - KJ

VALIDHEX - KJ
The entry point into a routine that tests
the validity of the hexadecimal character
in the patch-point address parameter of
the test-request control card.

WRITERTN - KV
Subroutine that writes core image library
records on SYSRES.

Test Request Diagnostics (ATLEFC3)
Charts LA-LU

ABRTR - LN
Tests for a multiple test-request card
after an error was discovered in the
test-request function parameter. If the
card is not followed by a multiple test-
request card, the error print routine is
entered. If there is a multiple test-
request card following the error card,
the error card is written on SYSLST and
another card read.

ADDCSQ - LG
Subroutine that adds to or subracts from
the further-qualified control-section-
adjustment factor the address of the
symbol and tests to see if the address
is within the further qualified control
section.
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ADDM - LM
Subtracts the minus symbol adjultmcnt
factor from the symbol address.

ADDP - LM
Adds the plus symbol adjustment factor
to the symbol address.

ADDSWI - LA

ADD240 - LG
Adds FO0 to the character to be converted
to make a valid hexadecimal character of
0 through 9.

ADINPUT - LM
If a further qualified control section
is being processed, this routine adds
the start address of the further
qualified user's phase to the symbolic
address.

ADJRTN - LJ
This subroutine is entered whenever a
plus or minus sign is found in a symbolic
address. It indicates that the symbol
has an adjustment factor. This adjust-
ment factor can be up to 4 decimal
characters long. This routine clears
the work registers and work area and
initializes the loop.counter.

ADJSTM - LF
This routine is entered when a minus
sign has been found in the symbolic
address of a test-point address or start
or end address parameter. It sets a
switch to indicate that the adjustment
factor of the symbolic address is minus.

ADJSTP - LF
This routine is entered when a plua sign
has been found in the symbolic address
of a test-point, start or end address
parameter. It sets a switch to indicate
that the adjustment factor of the
symbolic address is plus.

ASMSYM - LF
This routine turns on the optionil
feature switch and loads register 10 with
the return address of ASSUMED.

The optional feature switch is turned
on when a blank column is found after the
display end address or the secondary ON
parameters of the test-request card. It
indicates that the assumed format for the
display and/or panel be used (hexadecimal

. display and general register panel).

100 IBM S/360 DOS Autotest

ASSUMED - LH
This routine fetches ATLEFC4 and branches
to DSFSMD in ATLEPCY to test for display
or panel present. It is entered, when a
blank column is found after the end of a
test point, start or end address param-
eter, and that parameter is processed.

ASSUMCS - LR
This label is a branch switch which is
normally set to an unconditional branch
to MOVECS. It is set to NO-OP whenever
a CSECT name has been supplied by the
user.

‘ASSUMPH -~ LQ

This routine is entered if the assumed
phase switch is on when processing the
CSQ card. It sets up the CCW and reads
a physical record. 1It calculates the
main storage address of the last logical
record of the physical record, and tests
to be sure that it is a phase record.

It saves the phase name and turns off the
assumed phase and CSECT processed
switches, loads the return address of
‘CHKPTA into register 5 and branches to
PHQRTN.

BACKDEC - LU

BBACK - LT
This label is a branch switch which is
normally set to an unconditional branch.
It is changed to a NO-OP whenever a
further qualified phase is processed.

BLER ~ LD ,
Loads the address of ABRTR into register
10 as a return point after it has been
determined which parameter (either test-
point, start or end address) caused
this error routine to be executed.

BTRPH - LT
This label is a branch switch which is
normally a NO-OP. It is set to an
unconditional branch whenever a further
qualified phase has been processed. 1If
the switch is set to NO-OP, the end
address of the phase, the phase name,
the number of records in the phase, the
length of the last record, and the disk
address of the phase in the core image
library are stored. 1If it is set to an
unconditional branch, it branches to
TRMOVEPH .

(



CALADJ - LJ
This routine is entered when a comma is
found at the end of a symbolic address
adjustment. It packs and converts to
binary the decimal adjustment value and
stores it in ADJCOUNT. It then branches
to process the symbol.

CALADR - LM
Adds the start address of the user's
phase or the start address of the user's
further qualified phase (depending on
whether a further qualified phase is
being processed or not) to the address
of the symbol. .

CARDID1l - LA
Initializes the error table address in
the print area to point to the first
byte of the error table.

CARDID10 - LA
Turns off X'B80' and X'40' bits in
PHASESWI to indicate ATLEFC2 is no
longer in main storage and that there is
not an error in the test-request card.
It also turns off SWITCH, the test-
request-parameter switch, multiple-test-
request-card switch, and initializes
register 5 with the address of the card
input area. :

CARDID12 - LH
When Autotest fails to recognize a card
as a valid test-request card, it writes
an error message on SYSLST and reads
another card. This routine is then exe-
cuted. It tests to see if the multiple
test-request switch is on. If it is on,
a branch is taken to fetch ATLEFC4 and
process the correct test-request card(s)
for that test-request number. If it is
off, it branches to initialize switches
and identify the new card.

CARDID2 - LH
Tests to see if the test-point address
(TPA) of the last test-request card was
processed correctly. If it was, it tests
to see if this is a multiple test-request
card. 1If it is, it branches to fetch
ATLEFC4 to process the correct TPA., If
either the TPA was not processed cor-
rectly or the multiple test-request

switch was on, a branch is taken to iden-,

tify the card.

CDSQCARD - LM
This routine is entered if there is an
assumed further phase qualification or
after the assumed further phase qualifi-
cation has been processed and there is
an assumed CSECT. It loads the loop
counter with the maximum length of the
further qualified CSECT and checks for
a period following a blank column which
indicates a private code. It then tests
to see if phase qualification has been
processed. If it has, it branches to
process further CSECT qualification. If
not, it processes further phase
qualification.

CDSWI - LE

CDTAPE - LE
This routine is entered when a CSQ card
has been read. It processes the control
section qualification card, writes it on
SYSLST, and branches to read another card.

CDTAPEl - LK
Tests to see if further phase qualifica-
tion has been processed. 1If it has been
processed, it stores the original phase
relocation factor and the original CSECT
number and processes further CSZCT
qualification. If further phase qualifi-
cation has not been processed, it
processes it.

CHKADJ - LJ
Checks the decimal digit characters of
the symbol address adjustment factor for
a comma, a blank, or a valid decimal
character, and moves the valid character
into register 3. If a comma is found,
it indicates the end of the parameter
and it branches to convert the adjust-
ment factor to binary. 1If a blank col-
umn is detected, it also indicates the
end of the parameter, but the optional
feature switch is turned on to indicate
that the assumed format is to be used
for the display and panel. The adjust-
ment factor is then converted to binary.

CHKCARD - LA
Tests for the type of card read from
SYSIPT and either branches to the correct
routine or fetches the correct phase to
process the card.
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CHKCST1 - LK

This routine is entered to process the
further qualified control section param-
eters. It stores the original phase
relocation factor and the original CSECT
number before processing the further
qualified CSECT.

CHKDCLH - LB

This routine is entered after it is de-
termined that the hexadecimal character
being tested 1s greater than zero. It
tests to see if the hexadecimal character
is less than 9. If it is, it is a valid
hexadecimal character and another charac-
ter is tested. If the character is
greater than 9, the character is then
tested to see if it is a quote.

CHKFNCT - LN

This routine is entered if there is a
comma at the end of the test-request
function parameter., It tests the card

to see which type of test request is
being requested, and it turns on indica-
tors in the test-request control and
Autotest table records. If there was not
a valid test-request function, a branch
is taken to FNCTCOMA which will enter
into an error routine.

CHKHEXH - LB .

This routine is executed after it has
been determined that the hexadecimal
character being checked is less than
zero, but greater than A. It tests to
see if the character is less than F,
thus making it a valid hexadecimal
character.

CHKLMT - LC

Tests for a comma after a gquote is found,
indicating the end of a hexadecimal
field. If a comma is found, the hexa-
decimal address is translated and packed.
If a comma is not found, a test is made
for a blank column in the card.

CHKPARTR - LD

When this routine is entered, it has
been determined that an error has
occurred in either the start or end ad-
dress of the display parameter. It
tests the start address-being-processed
switch. If it is on, the error routine
to indicate an error in the start ad-
dress is executed. If the switch is off,
it assumes that the error must be in the
display end address parameter.
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CHKQUOT - LC
This routine is entered when the hexa-
decimal character is determined to be
other than a character between 0 gnd F.
It tests to see if the character 1is a
quote. If it is not a quote, a branch
is taken to check to see if it is a
comma. If the character was a gquote, a
branch is taken to test the next card
column.

CHKSWI - LR
Tests to see if symbols are being proc-
essed and branches to either the symbol
routine or the no-phase-found-error
routine.

CHKSWI2 - LS
Stores registers 2 through 15 and
branches to an error routine if the bit
of the CCB was set on after a record
was read. .

CHKSYM - LF
This routine checks each character of the

symbol address for the following condi-

tions: end of card, a period to indicate

a further qualification, a plus sign to
indicate a positive adjustment factor
for the symbol address, a minus sign to
indicate a minus adjustment factor for
the symbol address, and a comma to indi-
cate the end of a parameter. If none of

these are found, it stores the alphabetic

character and gets the next character to
be checked.

CHKSZ - LC

This routine checks to ensure that the
calculated test-point address, start or
end address is within the limits of the
current phase,

CHKSZCsSQ - LG

Checks the symbol address to see if it
is within the further qualified CSECT.
.If it is not, it branches to an error
routine. If the address is within the
further qualified CSECT, it branches to
CLRTAPE.

CHKTP - LH

This routine is entered after a card is
read and an error occurred in the previ-
ous card. The card read was not a test-

request card indicating that it may be a
multiple test-request card. This routine

checks to see if the test-point address

of the last card was processed correctly.

If it was, it can be used with this
multiple test-request card.

)



CHKTPA - LB

@ Checks the test-request card switch., If
it is off, it turns on the switch to in-
dicate ATLEFC2 is in main storage and
fetches ATLEFC2 to test to see what type
of card this is., If the switch is on,
it tests to see if a phase card or CSQ
card has been processed. If neither one
has been processed, it turns on the as-
sumed phase or the assumed CSQ card
switch.

CHK711 - LL
This routine 1s entered if there is a
blank column following the test-request
function parameter of the test-request
card, and there was an error in the test-
request card. It tests to see if this
is a multiple test-request card. If it
1s not, it 1s an error condition because
the parameters are not complete. If it
is a multiple test-request card, the card
image is written on SYSLST and another
card is read.

CLCRDSWI - LE
Turns off the CSQ assumed switch and the
CSQ card switch.

CLRBLK - LF

@ CLRCSQ - LK :

This routine is entered after the further
gualified CSECT has been processed. It

. turns off the switches used while proc-
essing the further qualified phase and
control section. It tests to see if the
start address is being processed. If it
is not, it branches to process the end
address. If the start address is being
processed, it branches to LOWLTS.

CLRTAPE - LG
This routine checks to see if there is
an error in the further qualified control
section symbol address. If there is, it

branches to an error routine. If not, it

branches to see which parameter is being
processed and stores that parameter.

CLSFILE - LH
Turns off CSQ card-processed switch,
further-qualified-phase-processed switch,
and further-qualified-control-section-
processed switch before entering the

routine to identify the test-request card.

just read.

CLSRTRN - LL
:y Restores the error table address.

CNCLTR - LH

This routine fetches ATLEFC7 and branches
to label ABORT?7 which moves error code 2
to print area, indicating an error . in
phase or CSECT qualification.

CNCLTR1 - LD

This routine turns off error-in-test-
request-card switch, moves the error
message "Card Ignored” to the print area,
writes the card image on SYSLST, reads a
card, and tests to see if it has ./ in
the first two columns. If it has, it
branches to test to see if it is a con-
tinuation card. 1If it does not have ./
in the first two columns, it tests to see
if the test-point address of the previous
card has been processed correctly so it
can be used for this continuation card.

CNCLTR10 - LH

This is an error routine that is entered
when a ./ is found in the first two
columns of a card that was indicated to
be a multiple test-request card by the
previous card.

This routine checks to see if the
Autotest table entry for this test re-
quest has been put into the Autotest
table. If it has not, this card is
checked to see which type of test-
request card it is. If the Autotest
table entry has been started, it fetches
ATLEFC4 to process the correct test-
request cards associated with this Auto-
test table entry.

COMPAR - LT

Tests to see if the phase directory rec-
ord contains the same name as the phase
qualified by the PHQ card or further
qualified by the test-request card. If
not, it updates the input area pointer
to the next loqical record, tests for
end-of-file and end-of-physical record.
It reads either a new physical record,
if required, or a new logical record.
If the phase names are equal, a branch
is taken to MOVEPH.

CONSWI - LA

CONTCARD - LP

Subroutine that tests for a blank column
in the card after the end of a parameter
has been found. If a blank column is
found, it branches to CONTRTN. If the
column is not blank, it returns in-line
to continue processing.
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CONTRTN - LP

Tests for the multiple-test-request-card
switch on. If on, it writes the card
image on SYSLST, reads another card,

tests to see 1f the new card is a multiple
test-request card, and returns to proc-
essing. If it is not a multiple test-
request card, 1t branches to an error
routine because the last card indicated
this new card would be a multiple test-
request card.

CONVTPA - LG

Converts the test-point address to
printable characters.

CSQRTN - LQ

Entry point into a subroutine that proc-
esses the CSQ card. Moves the phase and
CSECT name to a save area. Stores reg-
isters 2 through 15 and initializes the
CCW to read a control dictionary physical
record, startihg at the highest disk
address in the control dictionary. This
is done because the control dictionary is
built backwards in main storage starting
at the effective end-of-core address.
When written on disk, the last control
dictionary record was written first at
the lowest disk address. When retrieving
these records, the last record written

on the disk will contain the first con-
trol dictionary record. A test is made
to see if the assumed phase switch is on.
If on, branch to ASSUMPH. If not, branch
to READCSQ.

CsQl - LH

CSTRRTN - LS

This routine is entered whenever there

is a further qualified CSECT in the test-
request card. The phase name and the
CSECT name are moved to a save area, the
test-request switch and MOVECS branch
switches initialized, and a branch made
to the CSQRTN routine to find the correct
CSECT from the control dictionary library.

DECPACK - LC

This .routine is entered if the decimal

parameter switch is on. The switch in-
dicates that the parameter being proc-

essed is decimal. It packs the decimal
parameter and converts it to binary.

DECRTN - LJ
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This routine is entered when a decimal
digit is found in the first column of a
parameter. It moves up to six decimal
digits into registers 2 and 3. When the
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end of the parameter is reached, ;t tests
to see if the test-point address is being
processed. If it is, this is an error,
because the test-point address must a;-
ways be hexadecimal or symbolic. If it
is not the test-point address, the deci-
mal address is processed.

DECRTN1 - LJ

This routine tests for end-of-card,
comma, and a valid decimal digit. It
moves the valid decimal digit into reg-
isters 2 and 3. It moves one character
at a time until the end-of-card, a comma,
or 6 valid characters have been moved.

DSKDECR - LU

This routine decreases the disk address
by one each time a physical record from
the control dictionary is read. The rec-
ord number is decreased by one and a test
is made to see if the lower limit of the
record number has been reached. If so,
the head number is decreased by one and
the high limit of the record number is
moved into the disk address. The low
limit of the head number is checked and
if it has been reached, the cylinder
number is decreased by one and the high
limit of the head number is moved into
the disk address. A test is then made
for cylinder overflow and the cylinder
number is decreased, if required. If

the minimum value is not reached for the
record, head, or cylinder, a branch is
taken to return via register 2.

DSKINCR - LU

This routine increases the disk address
by one each time a physical record is
read. The record number is increased by
one and a test is made to see if it is
the last record of the track. If it is,
the head number is increased by one and
the low limit of the track is moved into
the disk address. A test is then made to
see if the maximum number of heads has
been reached. 1If it has, the cylinder

" number is updated by one and the low

limit head number is moved into the disk
address. A test is then made for the
cylinder overflow. If the maximum value
for the record, head, or cylinder has not
been reached when it is tested, a branch
is taken to return via register 2.

DSPMNT - LM

Tests to see if the symbol adjustment
factor is plus or minus. The appropriate
adjustment factor is added to or sub-
tracted from the symbol address. This
gives the absolute address of the symbol
in main storage.

{
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ENDSYM - LM

. This routine 1s entered after the abso-
lute address of the symbol is calculated.
It clears work areas and resets symbol
adjustment plus and minus switches and
the optional feature switch. The routine
next checks to see if further qualifica-
tion of the CSECT 1is being processed. If
1t is, a branch is taken to see if the
symbol is within the limits of the fur-
ther qualified CSECT. If the CSECT is
not being processed, a test is made for
a symbol error and a branch is taken to
either process the symbol error or test
to see that the calculated symbol address
1s within the phase specified.

ENDTR - LL
This routine is entered when a comma is
found as the first character of the

operand following the display end address.

It updates the card area pointer to the
next column of the card.

ERFNCT - LN
Moves the error code N to the print area
to indicate that the function parameter
is other than a PNL, DSP, or DPL. )

ERLOW - LD
Error routine that is entered if there is
an error in the display start address on
the test-reguest card.

ERPRINT - LL
Error routine that writes the card image
on SYSLST and tests to see if the test-
point address was processed correctly.
If not, it branches to OFF. If the test-
point address was processed correctly,
the multiple test-request switch is
tested. If the switch is on, a branch is
taken to fetch ATLEFC4 to complete the
Autotest table entry for this test-
request.

ERRTN1 - LP

Loads the address of the last error code
into register 2 and tests to see if six
.error table entries have been made. If
8o, it indicates the error table is full
and a branch is taken to ABRTR to test
for a multiple test-request card. If

the error table is not full, the error-
in-test-request-card switch is turned on
and a branch is taken to MVCODE. .

ERTPA - LD
This routine is entered when an error is
discovered in the test-point address,

display start address or end address
parameter. This routine tests to see if
the error occurred while the test-point
address was being processed.

ERUP - LD
Error routine that is entered if there
is an error in the display end address.

EXCSWI - LA

EXITOPTN - LD

E1CMP - LS
It compares the qualified CSECT number
with the CSECT number on the symbol rec-
ord. If they are equal, it compares to
see if the symbol in the record is the
same symbol being analyzed. 1If it is,
the symbol displacement is moved from
the symbol record to a save area,
E1DISP+1l. 1If the CSECT numbers do not
agree, a branch is taken to E1lPT1.

E1PT1 - LS
Updates the input area pointer to the
next symbol logical record of the physi-
cal record, tests for the end of the
physical record, and branches to read a
new physical record or logical record.

E1RD - LS
This routine moves the disk address from
E1ADDR to a hold area. This address will
be used by the CCW to read a physical
record. The disk address is then
increased and the new address is moved
into ElADDR.

E1RDl - LS
Initializes register 1 with the address
of the CCB and reads a 196-byte symbol
record. It tests for I/O complete and
incorrect record length. It then calcu-
lates the end address of the physical
record and pads 15 F's behind the last
byte to indicate the end of the physical
record.

FCHWRNG - LH
This routine is executed when an error in
one of the multiple test-request cards
is detected. It fetches phase ATLEFC4
to build the test-request table entry
for this SVC.
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FILEEND - LR _
Tests for end of control dictionary file.
If it is not the end-of-file, it branches
to read another physical record. If end-
of-file is found, it indicates the phase
number has not been found and the error
routine, GOABORT, is executed.

FINDCOMA - LC
Updates card pointer after a quote is
found in a hexadecimal field.

FIRSTCS - LQ
Entered if there 1s an assumed CSECT,
indicating that a CSECT name was not sup-
plied by the user.

FNCTCOMA - LN
This routine is executed if there is no
comma found at the end of the test-
request function parameters and the test-
request function is not a panel only.
If the test-request function was invalid,
it finds the end of the parameter and
then enters an error routine to indicate
an invalid test-request function param-
eter was specified. :

FNCTL - LN

This routine checks the test-request
function parameter, -turns on the indica-
tors in the test-request control and
Autotest table records for the test-
request function desired. The functions
can only be DSP for display, PNL for
panel or DPL for display and panel.

FTCHPCC - LA
Fetches ATLEFC7 to write the last Auto-
test table record on SYSLNK. ATLEFC7
then fetches ATLEFCS to process the PCC
card.

GOABORT - LR
This routine is entered if the end of the
control dictionary is reached before the
correct phase number is found. It ini-
tializes the branch switches BTRPH,
BBACK, TRSWITCH and MOVECS before enter-
ing ‘the CHKSWI routine.

GOBACK - LT .
Restores registers 2 through 15 and re-
sets the branch switches (BBACK and
BTRPH) to their normal positions before
returning to inline processing.

HEADLINE - LP
Moves the header line into the print
area. Sets up for a skip to beginning of
page before the header line is printed.

106 IBM S/360 DOS Autotest

HEXRTN - LB ‘
Beginning of loop to test one character
at a time to determine if it is a valid
hexadecimal character between 0 and F.
If it is, it stores that character in
register 3.

HEXRTN1 - LB
This routine is executed whenever it is
determined that the test-point address
is in hexadecimal characters. It clears
work registers and turns off the symbols-
being-processed switch (TPASWI, X'40').

HEXRTN2 - LB
Beginning of subroutine to determine if
the parameters on the test-request card
are in hexadecimal format. If they are
in hexadecimal, it branches to HEXRTN1.

If not, it branches to SYMRT to deter-
mine if it is in decimal or symbolic
format.

ILPEXT - LU

INICS - LQ

This routine is entered after the correct
phase has been found. It initializes
‘the CCW to the starting address of the
control dictionary and branches to read
the first physical record again, looking
for the correct control section.

INTFNCT - LH
This routine is entered if the card read
is a multiple test-request card request-
ing a display and/or panel. It turns on
a switch to indicate ON parameters are
being processed, and checks to see if
columns 1-15 are blank. If they are
blank, it branches to TSTFNCT. If they
are not blank, it branches to the error
routine, CNCLTR10.

I0 - LQ
This routine decreases the address of
the record just read by one to get the
address of the next physical record to
be read. It then moves the second byte
of the physical record into register 3.
In this byte, bits 0 through 6 contain
the number of logical records in the
physical record and bit 7 is the last
physical record indicator. Register 3
is shifted one bit to the right to remove
the last record indicator. The number
of logical records in the physical record
is then multiplied by 16 to calculate
the length of the physical record minus
the two overhead bytes. The start ad-
dress of the I/0 area is added to the
calculated length of the physical record
minus the two overhead bytes. Fourteen
is then subtracted from that result to
get the starting address of the last
logical record of the physical record.
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IORTN - LT
Loads address of CCBIN into register 1,
executes a channel program, and returns
via register 2.

LOADNXT - LL
Tests to determine if further control
section qualification has been processed.
If it has been, it processes the display
end address. If not, it updates the card
area pointer to point beyond the second
period in the test-request card and then
processes the display end address.

LOOPTPA - LG
Clears register 2 so that the next char-
acter to be converted to a printable
character can be inserted into register
2 for conversion.

LOWLTS - LK
This routine tests to see if a display
is requested. If it is not, it branches
to check the panel ON parameters. If a
display is requested, it processes the
start address of the display and then
branches to process the display end
address.

LSTWRNG - LH :
Since the last card was an invalid mul-
tiple test-request card, an error-in-the-
multiple-test-request-card switch is
turned on. It then branches to FCHWRNG
to fetch ATLEFC4 to process the correct
test-request card for that test-request
number.

MINUS1 - LR
Turns on RLFSWI (X'40') switch to indi-
cate that the relocation factor for the
control section is negative.

MINUS2 - LR
Turns on RLFSWI (X'20') switch to indi-
cate that the relocation factor for the
further qualified CSECT is negative.

MISON - LE
This routine is entered after a comma
was found in the first position of the
primary ON parameter field, indicating
the ON parameters are missing.

MISPCC - LA
This routine is entered when a job con-
trol card is read before the PCC card.
It moves the error code, U, to the print
area and writes the card image on SYSLST.

MODIFCS - LR
Decreases register 4 (the input area
pointer) by 16 to point to the next
logical record. It updates the CSECT
counter by one and tests for the end of
the physical record to see if another
record must be read.

MOCIFPH - LQ
This routine decreases the disk input
area pointer by 16 to point to the next
logical record of the physical record.
It tests to see if this is the last logi-
cal record of the physical record. If
it is not the last record, it branches
to TESTPH. 1If it is the last logical
record of the physical record, it tests
for end of the control dictionary, and
either branches to read another record
or branches to GOABORT.

MOVE - LB
This routine is entered when a valid
hexadecimal character is found in a hexa-
decimal address. It shifts the bytes in
register 2 and 3 one byte to the left
and inserts the valid hexadecimal charac-
ter into the units position of register
3. It then gets the next character to
be checked from the card.

MOVECS - LR
This routine is entered after the correct
CSECT in the correct phase has been found
in the control dictionary. It tests to
see if the further qualified CSECT switch
is on, and branches to TRMOVE if it is.
If the further qualified CSECT switch is
off, it retrieves the control section
name, relocation factor and sign of relo-
cation factor, from the control diction-
ary record before returning via link
register 10.

MOVEPH - LT
This routine is entered when the phase
name in the phase directory record is the
same as the phase name specified in the
PHQ card or the test-request card. It
stores the start address of the phase,
the number of physical records in the
phase, and the length of the last record.
It then calculates the end address of
the phase.

MTRFNCT - LH
This routine is entered when a card is
read that is not a test-request card.
It is assumed that it is a multiple test-
request card. It tests card columns
16-18 to see if it is a display and/or
panel. If it is not, a branch is taken
to an error routine.
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MTRCONT - LL

MVCODE - LP
Moves error code from save area to error
table. It updates the error table
pointer by two and stores the new error
table address.

NOCDTAPE - LB
This routine is executed if a PHQ card
has been processed and there is no CSQ
card. It turns on the assumed-CSECT
switch and branches to CDTAPE.

NOCSTQ - LK
This routine is entered, if at the end of
the further-qualified-phase parameter,
there are two periods in adjacent columns.
This indicates that there is no further
gualified CSECT. Therefore the CSECT
number of the further qualified phase
will be the same as that for the original
phase qualification. It turns on the
assumed-further-qualified-CSQ switch,
and updates the card area pointer.

NOPHASE - LR
This routine is entered when the end of
control dictionary is reached and the
phase number has not been found. It
turns on the error switch that will
eventually cause the ‘job to be canceled.
It turns off the processing-phase-
qualification switch and then branches
to CNCLTR.

NOSYMBOL - LF

NOTPA - LM
This routine is entered if the symbolic
address being processed is not the test-
point address. It stores the reloca-
table symbolic address in FNCTAREA.

OFF - LL
Turns off the test-request error switch,
clears the work area, restores the error
table address, turns off the multiple
test-request switch and branches to
RDCARD.

OPTNADJ - LJ
This routine turns on the optional-
feature switch, whenever a blank column
is detected at the end of the symbolic
address adjustment factor. This switch,
when on, indicates that the assumed ON
parameters will be used and that the
assumed general register panel will be
given, if a panel was requested.
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OPTPNL1 - LL
This routine is executed if there is a
blank column following a panel test-
request function operand in the test-
request card.

If there is not an error in the test-
request card, it fetches ATLEFC4 to
process the assumed panel parameter. If
there is an error in the test-request
card, it branches to CHK71l.

PCHDGNTC - LB
Turns on PHASESWI to indicate that phase
ATLEFC2 is in main storage. It fetches
ATLEFC2 and branches to CARDID in ATLEFC2
to test to see what type of test-request
card this is.

PHQRTN - LT
This routine reads phase directory rec-
ords from SYSRES until the phase record
is found that contains the same name as
the one specified in the phase qualifica-
tion card or the phase further qualified
in the test-request card. When the cor-
rect phase is found, it calculates the
length of the phase and the phase start
and end addresses.

PHSFOUND - LQ
This routine stores the phase number in
the save area, PHSNUMB, and initializes
the CSECT counter to one.

Because of the limited length of the
control dictionary record, the four high-
order bits of the phase number are stored
in the four high-order bits of byte 8 of
the control dictionary record. The eight
low order bits of the phase number are
stored in byte 12 of the control dic-
tionary record.

PHSTAPE - LE
This routine is entered when a PHQ card
is read.
processed. If it has been, it stores
the new phase name and turns off the CSQ-
processed and phase-previously-processed
switches. It branches to test again if
the phase was previously processed. This
time the switch is off. It is turned on,
and a check for the assumed phase switch
being on is made. 1If it is on, it proc-
esses the PHQ card and writes it on
SYSLST. If the assumed phase switch is
not on, a branch to CHKTPA is made.

PHSTAPEl - LB
Turns on the assumed phase switch, if a
test-request card has been read and no
PHQ card has been processed.

It tests for a phase previously’

A=
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PHTRRTN - LS

This routine is entered whenever there
is a further qualified phase specified
in the test-request card. It saves the
phase name, initializes branch switches
and branches to the PHQRTN routine to
find the further qualified phase in the
control dictionary library.

PNLON1 - LL

Tests for blank column following the
test-request function (panel, display or
panel and display) operand of the test-
request card. If the column is not blank,
it turns on the secondary ON parameter-
present switch and fetches ATLEFC4 to
process the ON parameters. If the col-
umn is blank, it branches to OPTPNLI.

PNLON2 - LL
Tests for a test-request error. If there
is an error, it branches to CHK71ll. 1If
there is no error, it fetches ATLEFC4 to
process the assumed panel parameter.

PNTHD - LP ‘
This routine is executed after the maxi-
mum number of lines for a page have been
written on SYSLST. It restores the line
counter to zero.

PQEXIT - LR

PRINTPAT - LP
This routine writes a line on SYSLST and
updates the line counter. It then checks
for a full page. If the page is full,
it skips to the beginning of the next
page and writes the header line on
SYSLST.

PRVTCD - LM
This routine is entered when a period is
found following a blank column, which,
in turn, followed the period for the fur--
ther qualified phase. This indicates
that the CSECT does not have a number.
The first CSECT in the phase will there-
‘fore be used. This routine updates the
card area pointer by two to point it to
the start address parameter.

QUALFD - LK

Beginning of subroutine entered when a
period is found in a test-request card.
The period indicates that there is fur-
ther qualification to either the phase

or the control section. This indicates
that the display will be from a phase

or CSECT different from that for the test-
point address. This routine checks to

see if the first period read is the first
character of the field. If it is, it
indicates that the phase is assumed to

be the original phase that was qualified
by the PHQ card and that only the CSECT
will be further qualified. 1If the first
period was not the first character of the
field, a branch is taken to CDTAPEIL.

The first character of the field is
determined by subtracting 9 (the maximum
number of characters for the field plus
the comma) from the loop counter which
was initialized to 9. If the result is
zero, it indicates that the first char-
acter of the field was the period.

RDCARD - LA
Reads a card from SYSIPT.

RDSYM - LF

This routine is entered after the sym-
bolic address has been checked for length
and validity. It checks to see if the
symbols are present. If they are, the
routine searches the SYM records for the
symbol address. 1If the symbols are not
present, an error routine is executed.

READCSQ - LQ
Clears register 3 (the record count reg-
ister) which contains the number of logi-
cal records in the physical record to be
processed. It then reads a physical
record.

READPHQ - LT
Beginning of routine to read a phase di-
rectory record from SYSRES and to update
the disk address for the next record.

SECNDPHS - LE
Stores the phase name and resets the CSQ-
processed and the phase-previously-
processed switches.

SETDPL - LN
Turns on both the display and panel func-
tion indicator in the test-request control
table record and in the Autotest table
record.

SETDSP - LN
Turns on both the display function indi-
cator in the test-request control table
record and the Autotest table record.

SETPNL - LN
Turns on the panel function indicator in
the Autotest table record, and turns off
the display indicator in the Autotest
table record.
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START - LA
Entry into ATLEFCY4.
registers.

Initializes base

STORELOW - LC
Stores the start address of the display,
updates the card pointer to the next pa-
rameter, and turns off the switch that
indicates the start address is being
processed.

STORETPA - LC
Moves the test-point address from
register 2 into temporary storage and
tests to see that the test-point address
is on a halfword boundary. If it is not
on a halfword boundary, a branch is made
to an error routine.

STOREUP - LC
Stores end address of the display, updates
card area poiriter to next card column, and
then tests to ensure that the end address
of the display is not less than the start
address of the display.

STPADR - LG
Stores a printable character for the test-
request address in the print area.

STSYMADR - LM
Beginning of subroutxne that calculates
the absolute address of a symbol by
adding the symbol displacement to the
start address of the user's phase and
then adding or subtracting the symbol
adjustment factor from the result.

SUBTCSQ - LG

SUBTRLF - LC

SYMCOM - LF
Beginning of an error routine that is
entered if nine characters of a symbol
have been checked and there was not a
comma or a blank column found to
indicate the end of the parameter.

SYMER - LF
Error routine for 1ndicat1ng an invalid
symbolic address.

SYMERTN - LF
Loads register 7 with the return address
of ENDSYM, which is entered after
printing the message to indicate an error
in a symbolic address.
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SYMHGH - LC
This routine is entered if the address
called for does not lie within the
further qualified CSECT.

SYMRTN - LF o
This routine is entered when it 1s
determined that the address being tested
is not hexadecimal. This routine tests
to see if the first character of the
address is a decimal digit by testing
under mask the first four bits of the
byte for all ones. If it is a decimal
digit, it branches to a decimal routine.
Otherwise, it is assumed to be a symbolic
address and is processed as a symbol.

SYMRTN1 - LF
Loads the address of the work area, SAVEl,
into register 3 and sets register 4 to the
value 9, the maximum length of the sym-
bolic address plus the comma delimiter.

SYMSRCH - LS
This routine is entered to search the SYM
file records for the symbol address
(displacement of symbol within the phase).

TESTCS - LR
This routine is entered after the correct
phase name has been retrieved from the
control dictionary. The control dic-
tionary is re-read starting from the
beginning, and each CSECT record is
tested for the same phase number as
the one taken from the phase record.
When the correct phase number is found,
a branch is taken to check for the cor-
rect CSECT within the phase.

TESTPH - LQ
Tests to see whether the logical record
is a phase record and whether it is the
same phase name as the phase that con-
tains the CSECT being processed. If both
conditions are present, a branch to
PHSFOUND is made. If either condition is
absent, a branch is taken to MODIFPH to
check the next logical record.

TESTWI - LQ

This routine is entered if there has not
been a further qualified CSECT processed.
It tests the assumed-control-section-
qualification switch and branches to set
the branch switch, ASSUMCS, to either
NO-OP or unconditional branch depending
on the setting of the assumed-CSQ switch.



TPER - LD

Error routine that is entered if a blank
column was found while the test-point
address parameter was being processed.

TRANSHEX - LC

Tests the further-control-section-
qualification switch and the decimal-
parameter switch. If the further-CSQ
switch is on, or if the further-CSQ
switch and the decimal-parameter switch
are off, the hexadecimal address is
translated and packed. If the further-
CSQ switch is off and the decimal-
parameter switch is on, the decimal ad-
dress is packed and converted to binary.

TRFRMT - LL

T

Checks for a blank column in the card
after it has been determined that there
are no ON-condition parameters following
the display end address of the test-
request card. It then fetches ATLEFCA4.

RMAIN - LE

This routine is entered after the test-
point address of the test-request card
has been checked. It updates the card
area pointer and tests that column to see
if there is a comma, which indicates the
ON condition is missing. If no comma is
found, ATLEFC4 is fetched to process the
primary ON-condition parameters.

TRMOVE - LR

This routine is entered if the correct
phase number and CSECT has been found
and it is a further-qualified CSECT. It
sets the ASSUMCS and MOVECS branch
switches to NO-OP and TRSWICH to an
unconditional branch. It decreases the
CSECT number in register 12 by one and
stores the CSECT number and the reloca-
tion factor. It then turns either on or
off the further-qualified-minus-
relocation-factor switch, depending on

the status of the sign bit of the control

dictionary record.

TRMOVEPH - LT

Moves start and end address of the
further qualified phase to the input save
area.

TRNSHEX - LJ

TRSWI - LA

TRSWICH - LQ

This label is normally an unconditional
branch to TESTWI. When a further-
qualified control section is processed,

the branch is changed to a NO-OP and the
assumed-further-qualified-CSECT switch
is tested. If the further-qualified-
CSECT switch is off, it indicates that a
CSECT name was supplied by the user.

TSTCOM - LD

This routine is entered if, while

testing a hexadecimal field, an invalid
hexadecimal character is found and the
character is not a quote. A test is made
for a comma. If a comma is found, a
branch is taken to check if the test-
point address field of the test-request
card is being processed. If yes, it is
an error condition because in the test-
point address field a quote must precede
a comma. If a comma is not found, a test
for a blank column is made.

TSTCSQ - LL

This routine processes the display end
address on the test-request card.

TSTDLMT - LD

This routine is entered when an error
has been discovered in one of the param-
eters. It updates the card area pointer
and tests for end-of-card. 1If it is not
the end-of-card, the column is tested
for a comma or a blank to determine the
return point after the error message has
becn written on SYSLST. 1If it is the
end-of-card, CNCLTR1l is entered.

TSTENDTR - LL

This routine is entered after the display
end address of the test-request card has
been processed. It turns off the switch
that indicates a further-qualified con-
trol section is being processed. It then
checks for a blank column following the
comma for the display end address. If
there is none, it tests for a comma. If
no comma is found, it indicates ON param-
eters are present. ATLEFC4 is then
fetched to process the ON parameters.

TSTFNCT - LH

Tests to see if the ON parameters are
being processed. 1If yes, a branch is
made to FNCTL to test for type of test
request (panel, display, or display and
panel).

TRTPA - LC

This routine translates and packs the
hexadecimal address and tests the further-
control-section-qualification switch. 1If
the switch is on, it branches to see if
the further-CSQ relocation factor should
be added or subtracted from the further-
control-section-qualification address.
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TSTPAR - LD
This routine is entered if a quote is
found (indicating the end of a hexadeci-
mal parameter), and the next column of
the card is blank. It tests to see
which address is being processed; test-
point address, display start or end
address. The test-point address and the
display start address cannot be followed
by a blank column. If the display end
address has a blank column following it,
the assumed values for the secondary ON
parameters and format of the display are
used. :

TSTPNLON - LD

TSTSWI - LC
A routine that tests to see which param-
eters of the test-request card are being
processed; test-point address, display
start or end address.

UPREGS - LN
After the test-request function parameter
has been successfully checked and the in-
dicators for the type of function desired
are set, this routine updates the card
area pointer by 4 to point to the first
character of the display start address.

Build Test Request Table Ent (ATLEFC4)
Charts MA-MX .

ABRTR - MS
This routine is entered if the error
table in the print area is full. It
tests for a continuation (multiple test-
request) card and branches to CHK7l if it
is. If it is not a continuation card,
it branches to MTRCONT1 to fetch ATLEFC3
to write the card image on SYSLST and to
read another card.

ASSUMED1 - MB

BALCHECK - MM
Certain instructions (BAL, BALR, and SVC)
cannot be patched. This routine checks
for these instructions and branches to
the CILER error routine if they are found
at the test-point address in the core
image library.

BRTN - ML
If the first character of the panel
format parameter is a blank or a comma,
it sets the function byte. of the test-
request control record to indicate a
general register panel required.
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CALON - MD
This routine tests to see if any of the (
ON-condition parameters are zero. If any

ON-condition parameter is zero, it
branches to ERCOND to process the error.
If the BEGIN ON parameter is greater than
the END ON parameter, a branch to ERCOND
is made to process the error. The ON -
number is then calculated in the
following manner:

ON number = EEE%EE%£§ +1

CHCKHIGH - MC

This routine is entered after an ON-
condition decimal character is found to
be zero or greater. It tests to see if
the character is nine or less. If it is,
it stores the decimal character. If the
character is greater than nine, this is
an error and the routine branches to test
for a right parenthesis to delimit the ON
condition.

CHKCONT - MH

This routine is entered to close the test~-
request table entry. It checks the mul- /
tiple test-request card switch. If it is ‘
on, a branch is taken to write the card

image on SYSLST and to read another card.

If it is off, it branches to close the
test-request table entry. It inserts the
following information into the test-

request table entry: The saved core

image library instruction, the SVC of 255

to indicate the end of the test-request

table entry, the length of the test-

request table entry, the SVC number, and

a zero following the SVC number. It then
writes the core image library record back

on SYSRES, clears the work area and turns

off the switches that indicate ON pa-

rameters present and test-request table

entry complete. Finally, it branches to
FCHID1.

CHKCOUNT - MC

Tests for a character count greater than
four for each ON-condition parameter.

CHKDSF - MF

Tests for a blank in the first column of
the display format parameter on the test-
request card. It branches to HEXFRMT to
set the first byte of the test-request
table entry to indicate a hexadecimal
format for the display.
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CHKER - ML

This routine is entered after the error
routine, ERPNL. If a blank or comma is
found in the panel format parameter, in-
dicating the end of the parameter, this
routine is executed. It tests for an
error in the test-request card. If there
is no error, it returns to processing via
link register 10. If an error is found
in the test-request card, a branch is
taken to NXTREQ to fetch ATLEFC3. The
entry point in ATLEFC3 is CHK711l.

CHKFLPNT - MF

Tests to see 1f floating-point hardware
i1s present in the system.

CHKG - ML

This routine tests for the panel format
parameter of G for general registers, F
for floating-point registers, and S for
storage positions 24 to 128. It
branches to the appropriate routine to
set the first byte of the test-request
control record to indicate the type of
panel requested. It also tests for a
blank column or a comma, indicating the
end of the parameter.

CHKNOP - MG

This routine tests to see if the
instruction saved from the core image
library is greater than two bytes. If

it is, a branch is taken to patch NO-OP's
into the core image library following the
2-byte SVC instruction inserted by
Autotest.

CHKRGHT - MM

This routine is entered if there is no
comma following the third (EVERY)
parameter of the ON condition. It up-
dates the card column pointer and tests
for a right parenthesis. If the right
parenthesis 1is found, it branches to
store the third parameter of the ON
condition. If it is not found, a branch
is taken to RIGHTEND to locate the right
parenthesis.

CHKRITE - MD

This routine is entered after the
character for the ON condition is deter-
mined to be other than a comma or a

decimal digit between 0 and 9. It checks,

to see if the character is a right
parenthesis.

CHKSUB - MN

When processing the ON-condition
parameter, this routine checks for a
comma sub-delimiter following a character
count of four.

CHK71 - MA
This routine checks column 72 for a b}ank,
which would indicate there is no multiple
test-request card following this card.

CHRFMT - MF

CILER - MM
This routine is entered when an instruc-
tion that cannot be patched is detected.

CILPATCH - MS
This routine is entered to patch the SVC
number and/or NO-OP's into the core image
library. It tests for the end of the
core image library record. If it is not
found, it moves one character at a time
into the core image library area until
all characters have been moved. It then
returns via register 7 to continue
processing. If the end of the core image
library is found, it branches to TAPEIOCL.

CILREC - MM
This routine reads from the core image
library the record that contains the test-
point address specified on the test-
request card. It calculates this record
number in the following manner: It sub-
tracts the start address of the user's
phase from the test-point address to get
the displacement of the test-point ad-
dress within the user's phase. It
divides this displacement by the record
length of 1728. The quotient plus 1 is
the record number, and the remainder is
the displacement of the test-point ad-
dress within the record.

CLRHTAB - MR
Clears the test-request control record
area after the record has been written
on SYSLNK.

CLRSAVE - MU
Converts to decimal and unpacks the new
SVC number or the new test-request number.
It tests to see if either an SVC or test-
request number is being processed. If a
test-request number is being processed,
a branch is taken to MVTRNR. If an SVC
number is being processed, the new SVC
number is moved to the print area and a
branch to CONTNR is made.

CLRTAB - MR
After the completed Autotest table record
has been written on SYSLNK, this routine
Clears the test-request table entry area.
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CLTRAREA - MH

This routine is entered after the test-
request table entry has been completed.
It clears the work area, TPA, tests for
an error in the multiple test-request
card or the test-request card, and
branches to fetch ATLEFC3. It enters
ATLEFC3 at CARDID10 if there is an error.
If there is no error, ATLEFC3 is fetched
and entered at label RDCARD.

CNCLTR - MK

I1f, while processing the ON parameters,
column 72 is reached before the end of
the ON parameters is found, this routine
is executed. It fetches ATLEFC3 to write
the message 'CARD IGNORED' on SYSLST.

CNCLTR2 - MT

This routine is executed if one of the
following conditions occur:

1. A blank column is found in the first
character position of the test-
request function parameter.

2. A blank column is found following the
" end of the test-request function
parameter and a multiple test-request
card is not being processed.

3. A multiple test-request card, as
indicated by the prevxous card, is
not present.

It fetches ATLEFC3 to write the error
message, 'CARD IGNORED', on SYSLST.

COMADD - MN

If there are no ON-condition parameters
present for this SVC number, but the ON-
condition parameters are present in the
multiple test-request card, this routine
calculates the length of the test-request
table entry for the multiple test-request
card. It sets the code byte of the test-
request table entry to indicate ON-
condition parameters are present.

COMPLETE - MQ

This routine is executed if the end of
the core image library record is reached
before the complete instruction from the
core image library record has been saved.
After the SVC number has been patched
into the current core imago library
record, the new record is read and the
remaining portion of the instruction is
saved. This routine patches NO-OP's into
the core image library record that con-
tains the remaining bytes of the saved
instruction.
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CONT - MG

CONTCARD - MT

This routine tests for a blank column ;n
the card after the end of a parameter 1s
found. If a blank column is found, a
branch is taken to CONTRTN. If the
column is not blank, it returns to
continue processing.

CONTNR - MU

This routine tests the job cancel switch.
If it is on, it returns to processing via
register 7. If the switch is off, it
turns on CARDSWI (X'80') to indicate a
test-request number is being processed
by the PNTID routine. It then moves the
new SVC number from SVCNR to a temporary
save area. It moves the current
test-request number to the SVCNR area

so that this area can be used by the
PNTID routine to calculate the new
test-request number. A branch is then
taken to the PNTID routine to calculate
the new test-request number.

CONTPRO - MK

Clears the ACODE work area and reads the
next card, which should be a multiple
test-request card. It tests to see if
columns 1 through 15 are blank. If they
are not, it indicates this card is not a
multiple test-request card and an error
routine is entered. If columns 1 through
15 are blank, it updates the card area
pointer to column 16, stores the address
of the error table, clears the switch
labeled SWITCH and fetches ATLEFC3 to
process the test-request function pa-
rameter on the multiple test-request
card.

CONTR - MG

This routine is entered if the multiple
test-request card switch is on. It
calculates the new test-request number
and moves it to the print area. It then
checks to see if there are more multiple
test-request cards to follow. If there
are not, it writes the card image on
SYSLST and turns off the multiple test-
request card switch. It turns on the

_last test-request indicator in the first

byte of the test-request table entry and
then branches to INTLEN. 1If there are
more multiple test-request cards to
follow, a branch is taken to INTLEN.

N
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CONTRTN - MT
This routine is entered to test for a
blank column in either the first char-
acter position or at the end of the test-
request panel parameter. It tests the
multiple test-request card switch. If it
is on, 1t writes the card image on SYSLST,
reads another card, and tests the new
card to be sure columns 1 through 15 are
blank, i1ndicating a multiple test-request
card. 1If they are not blank, an error
routine is entered because the last card
processed indicated this card would be a
multiple test-request card.

DELMT - ME B
This routine is entered after the third
(EVERY) parameter of the ON condition has
been stored. It updates the card column
pointer by one to point to the column
following the right parenthesis. It
checks to see if it contains a comma or
1s blank. If the column contains a comma,
it branches to CALON. If it is not a
comma, it. tests for a blank column and
branches to either FINDCOM or to OPTNPAR.

DISKOFL - MV
This routine is entered if a disk over-
flow condition occurred while writing on
SYSLNK. It writes the error message
'DISK WORK AREA TOO SMALL' on SYSLOG
and/or SYSLST.

DSFORMAT - MF
This routine is entered after the display
end address of the test-request card is
processed. It tests to see if a panel
is also requested. If it is not, it
stores the return address of TSTMTR in
register 10 and then branches to test
for the display format parameter.

DSFSMD - MB )
This is an entry point into this phase
from ATLEFC3. This routine checks the
test-request table entry to see if a
display or panel is present. It sets the
panel or display indicator to indicate a
hexadecimal display and/or general
régister panel.

DSKINCR - MT

This routine increases the disk address
by one each time a physical record is
read. The record number is increased by
one and a test is made to see if it is
the last record of the track. 1If it is,
the head number is increased by one and
the low limit of the track is moved into

the disk address. A test is then made
to see if the maximum number of heads
has been reached. If it has, the cylin-
der number is updated by one and the low
limit head number is moved into the disk
address. A test is then made for the
cylinder overflow. If the maximum value
for the record, head or cylinder is not
indicated when it is tested, a branch is
taken to return via register 2.

DSPADD - MN

DSPASMD - MB
Sets the display indicator for the test-
request control record to indicate a
hexadecimal format.

DSPLTH - MJ
If a display is required, this routine is
entered while building the test-request
control table entry. It adds six, the
length of the start and end addresses of
the display, to the length counter. It
moves the start and end addresses to the
work area for building the test-request
control record and branches to test if
primary or secondary ON parameters are
specified.

ERCOND - ME
Beginning of error routine that moves the
error code of M to the print area, in-
dicating an error in one or more pa-
rameters of the ON condition.

ERDSFMT - MK
Beginning of error routine that is
entered if an invalid character is speci-
fied in the display format parameter of
the test-request card, or if a floating-
point display is requested and floating-
point hardware is not present in the
system.

ERFNCT - MX

ERPNL - ML
This error routine is entered if a char-
acter is used more than once in the panel
format parameter, or if the character is
not recognized as a valid panel format
character.

ERPRINT1 - MA
Exit point to ERPRINT in ATLEFC3 if the
test-request error switch is on after the
format character has been analyzed.
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ERRTN1 - MS
Loads the address of the print area error
table into register 1 and tests to see if
Six error table entries have been made.
If they have, it indicates the error
table is full and a branch is taken to
ABRTR to test for a multiple test-request
card. If the error table is not full,
the error-in-the-test-request card switch
1s turned on and a branch is taken to
MVCODE.

ERSVC - MU
This routine 1s entered if all the SVC
numbers (55-254) for Autotest have been
used or the maximum number of test re-
quests (200) has been reached. It
fetches ATLEFC2 to process the error,
indicating the maximum number of SVC
numbers or test requests has been
exceeded.

EVERY - MD _
This routine is executed after it has
been determined that the character being
tested is a right parenthesis. It tests
to see if the third parameter of the ON
condition is being processed. If it is,
a 'branch is taken to convert the third
parameter (EVERY) to binary and to store
it. If the third parameter is not being
processed, it tests to see if the second
parameter is being processed. It turns
on the third parameter missing switch if
the second parameter is being processed.
If neither the second nor third ON pa-
rameter is being processed, a branch is
taken to FINDCOM.

EVERYMIS - MD
This routine is executed if the right
parenthesis is found after the second
parameter of the ON condition has been
processed. It sets a 'switch to indicate
the third parameter is missing and
branches to STCOUNT.

EXTPAR - MA
Error routine that is entered if a blank
column is not found after the display
format parameter has been processed. It
checks to see if the card column after
the panel format parameter is a comma.
If it is, column 72 is checked for a
blank column. If that is not blank, the
column past the comma is tested for a
blank column and if that is blank,
TSTMTR1 routine is entered. If any of
the preceding tested conditions do not
exist, EXTPARl routine is entered to
make an asterisk error table entry.

EXTPARL - MA
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E2ADROK - MV

This routine is executed while writing
the Autotest table record on SYSLNK. It ‘{
sets byte 24 (OPTSWT) of the Autotest
communication region to indicate the
Autotest table is present. It gets the
seek address and increases the record
number by one. It then stores the new
record number and tests to see if the
maximum record number has been reached.

If it has not, a branch is taken to
E20VFL1. If the maximum record number

has been reached, it resets the record
number to its low limit, and gets the

head number. It tests for track overflow.
If no track overflow condition exists, a
branch is taken to E20VFL1. If it does
exist, the track number is reset to its
high limit and the cylinder number is
decreased by one and stored as the new
cylinder number. A branch to E20VFL] is
then made.

E2ADROKA - MW

This routine is executed to write the
test-request control record on SYSLNK.

It saves the record address and moves the
maximum record number of 13 into the

field labeled RECTBL, to be used in the
disk increment routine. It then in-
creases the disk address, gets the new
address, stores it, and checks for a disk
overflow. It branches to DISKOFL if over-
flow occurs. If there is no disk over- Qk
flow, it writes the test-request control
record on SYSLNK and moves the end ad-
dress of the test-request control table

to the Autotest communication region,

byte 104.

E20VFL - MV

This routine tests for disk overflow. 1If
overflow has occurred, it branches to
DISKOFL. 1If disk overflow has not
occurred, the Autotest table record is
written on SYSLNK and the Autotest table
disk end address is updated in the Auto-
test communication region (byte 50).

E20VFLl1 - MV

This routine moves the new seek address
to the count key field, E2ADDR.

E2PT2 - MW

This routine is executed to write the

test-request control record on SYSLNK.

It gets the record address and tests to

see if it is zero. If it is zero, it

branches to fetch the B-transient,

$SBDUMP. If it is not zero, it branches (
to E2ADROKA.



FCHIDl1 - MH
This routine is executed after the test-
request table entry has been completed.
It turns off the error-in-the-test-
request-card switch and fetches ATLEFC3.
The entry point for ATLEFC3 is CARDIDI1O.

FLTPNTS - MF
Sets the first byte of the test-request
control record to indicate a floating-
point single precision display, and tests
to see if the display start address 1s
on a fullword boundary. If the start
address is not on a fullword boundary,
it branches to an error routine.

FCHON - MB
This routine processes the primary ON
parameters on the test-request card.
This phase 1s fetched by ATLEFC3 after
it has processed the test-point address
and determined that the ON parameters
are present. This label is the entry
point into this phase.

FRMTCOM - MF ‘
Tests for a comma in the first column of
the display format parameter on the test-
request card. A comma indicates the
format parameter is missing. Therefore,
the first byte of the test-request table
entry is set to indicate a hexadecimal
display. If a comma is not found, the
column is tested for a character C to
indicate character format, a character B
which indicates hexadecimal and character
format, a character D which indicates

request display has been processed and floating-point long format, a character

ON-condition parameters are found, this F which indicates fixed-point fullword

routine processes the secondary ON format, a character H which indicates

parameters. This phase is fetched by fixed-point halfword format, a character

ATLEFC3 and this label is the entry M which indicates hexadecimal and mnemonic

FCHON1 - MB
After the end address of the test-

point into this phase. format, and a character E which indicates
: floating-point short format for the
display.

FCHTRTB - MA

FXDFW - MF
FINDCOM - MD

N

If the first pafameter (BEGIN) of the ON

condition has been processed or the third

parameter (EVERY) is found to be greater
than 9999 and the right parenthesis has
just been detected, this routine is exe-
cuted. It checks each succeeding column
of the card until a comma or end-of-card
is found. If a comma is found, an error
routine is executed to indicate invalid
ON parameters. If end-of-card is found,
a branch is taken to fetch ATLEFC3 to
write the error message 'CARD IGNORED'
on SYSLST. .

FIXHTAB - MJ

Moves the contents of the test-request
control table work area to the test-
request control table and clears the
work area before branching to HTABREC.

FLTPNTL - MF

Sets the first byte (function byte) of
the test-request table entry to indicate

a floating-point double precision display.

It tests to see if the display start ad-
dress is on a doubleword boundary. If
the start address is not on a doubleword
boundary, it is ignored and processing
continues.

Sets the first byte of the test-request
table entry to indicate a fixed-point
fullword display format. It then tests
to see if the display start address is on
a fullword boundary. If it is not on a
fullword boundary, it branches to IGNORE.
If it is on a fullword boundary, it
returns via register 10.

FXDHW - MF

Sets the first byte of the test-request
table entry to indicate a fixed-point
halfword format and tests to see if the
display start address is on a halfword
boundary. If it is not, a branch is

taken to IGNORE. If it is on a halfword
boundary, it returns via link register 10.

GOWRITE - MG

Writes the core image library record back
on SYSRES after the Autotest SVC number
has been inserted at the test-point
address in the core image library record.

HDSP - MJ

Tests to see if a display is requested.
If it is, it branches to DSPLTH. If it
is not requested, it branches to HON to
test if the primary or secondary ON
parameters are specified.
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HEADLINE - MS
This routine moves the header line to the
print area.

HEXCHR - MF
HEXFRMT - MF
‘HEXFRMT1 - MF

HEXNEM - MF

HON - MJ
Tests to see if primary or secondary ON
parameters are to be specified in the
test-request control table entry.

HTAB - MJ
This routine adds the current test-
request control table address to the
length of the test-request control table
entry to calculate the new test-request
control table-address. It tests to see
if this value is greater than the end
address of the test-request control table
record area. If it is, a branch is taken
to write the test-request control record
on SYSLNK. If it is not, the new test-
request control table address is stored
and register 4 is restored to the old
table address before branching to FIXHTAB.

HTABREC - MK .
This routine updates the record count by
two for each test-request control table
entry. It is updated by two for each
entry so that the low-order bit of the
entry counter can be saved as an indi-
cator for the last physical record of
the test-request control table.

IGNORE - MM

Error routine that is executed if there
are too many parameters specified in the
test-request card, or if an invalid full-
word or doubleword boundary is specified
for floating-point panel. It moves an
asterisk (*) into the print area error
table and ignores the error.

INITCIL. - MN

This routine initializes the register
before inserting the SVC number into the
core image library. It loads the test-~
point address into register 2 and the
address of the SVC to be inserted into
the core image library into register 3.
It then clears register 4 and inserts
the SVC length of two into register 4.
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INITHTAB - MJ
This routine moves the HCODE code byte
and the test-request number to a work
area for building the test-request con-
trol table entry. It updates the work
area pointer and adds the length of the
bytes moved to the work area to
register 4.

INITPTAB - MP
This routine initializes the pointers to
the ACODE work area and the test-request
table. It also initializes the loop
counter to one.

INSERT - MC
Increases the character counter by one
and tests to see if the maximum number
of characters in the parameter has been
processed. If the maximum number has not
been reached, another character is proc-
essed., If the maximum number has been
reached, a branch is taken to test for
a comma sub-delimiter.

INTLEN - MG
Clears register 5 and calculates the
length of the test-request table entry
for the multiple test-request card being
processed.

INTPNL - MA
Updates the card area pointer tc point to
the format parameter, and tests for a
blank column or a comma in the first col-
umn of the format parameter.

IORTN ~ MT
Beginning of subroutine to seek and read
a record on SYSLNK.

IPEXT - MT

LEN1 - MN
"This routine is entered when a multiple
test-request card is read. It calcu-
lates the length in halfwords of the
test-request table intry for this card.
It adds the result to the current length
of the test-request table and stores this
new length in LENPAT.

The length
length of the
to the length
(if present).
code byte and
cation number

is calculated by adding the

ON parameters (if present)

of the display parameters
It then adds 2 for the

the test-request identifi-
to the result.



} LEN2 - MN
Tests to see if a display has been re-
quested for the multiple test-request
card being processed. If a display has
been requested, it branches to DSPADD to
add the length of the display parameters
to the length of the ON parameters.

LEN3 - MN
Adds 2 to register 5 for the length of
the code byte and the test-request iden-
tification number. It then shifts reg-
1ster 5 left four bits and inserts the
length of this test-request entry into
the first three bits of the first byte
of the test-request table entry and also
into a save area, LENCODE. It then re-
stores register 5 by shifting right four
bits, and adds the current length of the
test-request table into register 5. It .
stores the new length of the test-request
table in LENPAT.

LMTLNTH - MP
Initializes register 3 to point to the
start address of the display and regis-
ter 4 to three, the length of the start
address. It then moves the start address
into the Autotest table.

MDFYADR - MF

MISON2 - MB
This routine processes the secondary ON
parameters (if present) for a panel and
the panel format parameter. It is en-
tered from ATLEFC3 after the test-request
function parameter has been processed
and found to be a request for a panel.

MLTON - MP
This routine is entered if secondary ON-
condition parameters are present when
building the test-request table entry.
It loads the address of the secondary
ON-condition BEGIN parameter into regis-
ter 3 and branches to ONLNTH1.

MLTON1 - MJ
This routine is entered if the primary
ON-condition parameters are to be speci-
fied in the test-request control table
entry. It moves the primary BEGIN and
EVERY ON parameters to the test-request
control table work area. It then in-
creases the work area pointer and turns
off the primary ON-parameter switch.

3 MTRCONT1 - MA
Fetches ATLEFC3 and branches to MTRCONT
in ATLEFC3.

MTREQ - MA

MTRMIS - MK

Error routine that is entergd when a
multiple test-request card is expected
but another type of card is detected.

MTRTAB - MG

This routine initializes the pointers

to the test-request table and the work
areas. It moves the code byte, the test-
request number, the ON-condition param-
eters (if present) and the display start
and end addresses (if a display is re-
quested) to the test-request record area.
It then turns on a switch to indicate
that it has started to enter the charac-
ter into the test-request control table
record and branches to INITHTAB.

MTR40 - MH

If the test-request table entry has been
completed and there is not an error in
the test-request or multiple test-request
card, this routine fetches ATLEFC3 and
branches to KDCARD.

MVCODE - MS

Moves the error code from a save area to
the error table. It updates the error
table pointer by two and stores the new
error table pointer.

MVTRNR - MU

This routine is entered after the new
test-request number has been calculated.
It moves the new test-request number to
the print area and turns off the test-
request-number-being-processed switch.
It then moves the new test-request num-
ber to the TRNR save area and the new
SVC number to the SVCNR save area.

NONCOND - MC

Turns off the primary-ON-parameters-
present switch, when a comma is found to
be the first character of the ON param-
eter field.

NXTREQ - ML

Clears work area and switches and exits
to CHK71l in ATLEFC3 to test for a
multiple test-request card.

ONADD - MN

I1f the ON-condition parameters are pre-
sent for this test-request table entry,
it inserts the length of the ON-condition
parameters into register 5.
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ONCOND - MC

Tests for a comma in the first card
column of the ON parameters. If a comma
is found, it indicates the ON parameters
are missing. The primary ON-parameter
switch is turned off. If a comma is not
found, a test is made for the left
parenthesis. If a left parenthesis is
found, the ON parameters are processed.
If the ON parameters are not found, a
branch is taken to RIGHTEND to look for
a right parenthesis or end-of-card.

ONLNTH - MP

This routine is entered if the ON-
condition parameters are present when
the test-request table entry. is being
built. It tests to see if the secondary
ON-condition parameters are present. If
they are, it loads the address of the
first parameter (BEGIN) of the secondary
ON condition into register 3. 1If they
are not present, it loads the address

of the first parameter of the primary ON
condition into register 3 and then
branches to ONLNTH1.

ONLNTH1 - MP

Initializes the loop counter to six, the
number of characters in the ON-condition
parameters. It then branches to insert
the ON-condition parameters into the
test-request table entry work area.

ONLTH - MJ

This routine adds 4, the length of the
BEGIN and EVERY ON parameters, to the
length counter. It then tests to see if
the primary or secondary ON condition is
to be used and moves either the primary
BEGIN and EVERY parameters or the sec-
ondary BEGIN and EVERY parameters to the
test-request control table work area.

ONSTORE - MC

Stores the valid decimal character of the
ON parameter in the work area, STRTTAB,
and updates the work area pointer by

one.

OPDSF - MA

Tests for a blank column following the
comma in the first column of the display
or panel format parameters.

OPTDSF - MA

Tests for a blank column. If the column
is not blank, the format characters of
the panel are analyzed. If it is a
blank column, a branch is taken to
OPTPNL.
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OPTNL - MB
OPTNL1 - MX

OPTNPAR - ME
If a blank column has been found in the
SUBPAR routine, this routine changes the
exit from the CALON routine to return to
DSFSMD.

OPTPNL - MB
This routine is entered when this phase
is fetched by ATLEFC3 to process the
assumed panel format,

PACKREG - MX

PATCH - MR
This routine tests to see if a complete
Autotest table record (200 bytes) has
been built. If it has, the record is
written on SYSLNK. 1If the record is
not complete, the number of bytes
specified in the loop counter are moved
into the Autotest table record area.

PATNOP - MH
In order to determine the number of bytes
of NO-OP's to patch into the core image
library record, this routine subtracts
the length of the SVC instruction in-
serted at the test-point address in the
core image library from the length of the
saved instruction. It then inserts the
number of required bytes of NO-OP's fol-
lowing the SVC instruction patched into
the core image library record.

PNLASMD -~ MB
Sets the panel indicator for the test-
request control record to indicate a
general register panel is required.

PNLF - ML

This routine is entered if the character
F is found in the panel format parameters
on the test-request card. It tests to
see if the F character has been previ-
ously processed and enters an error rou-
tine if it has. If it has not, it sets
the code byte of the test-request table
entry and the test-request control rec-
ord to indicate a floating-point regis-
ter panel. It then sets a switch to indi-
cate the character F has been processed.

PNLFMT - MB
This routine is entered from ATLEFC3 to
process the format parameter of the test-
request card.

C
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PNLG - ML

This routine is entered when the char-
acter G is found in the panel format
parameter. It tests to see if the char-
acter G has been previously processed
and branches to an error routine if it
has. If it has not, it sets a switch

to indicate the character G has been
processed and sets the test-request con-
trol entry code byte to indicate a gen-
eral register panel is requested.

PNLMTR - MB

PNLRTN - ML

This routine analyzes the characters in
the panel format parameters on the test-
request card and branches to the appro-
priate routine to set the first byte of
the test-request control table entry to
indicate the panel format requested.

PNLS - ML

This routine is entered if the S char-
acter is found in the panel format
parameters. It tests to see if an S
character has been previously processed.
If it has, an error routine is entered.
If it has not, it sets the code byte of
the test-request control record to indi-
cate a panel of storage positions 24 to
127, and sets a switch to indicate the

S character has been processed.

PNTHD - MQ

This routine is entered when the SYSLST
line counter reaches its maximum value,
indicating the page is full. It resets

POINTER - MM
Locates the test-point address within the
core image library record read from
SYSRES.

PRINTPAT - MQ
This routine writes a line on SYSLST and
updates the line counter. It then checks
for a full page. If the page is full,
it skips to the beginning of the next
page and writes the header line on SYSLST.

PRINTPAl - MX

PROCESS - MK
If the multiple test-request card switch
is on, this routine is entered before
closing the test-request table entry. It
writes the card image on SYSLST, branches
to CONTPRO to clear the work area, and
reads the multiple test-request card.

PROCSTRT - MC
Initializes ONSWITCH to X'0l' to indicate
that the first parameter within the left
and right parentheses (the BEGIN ON-
condition parameter) is being processed.

PROCS1 - MC
Clears the character counter that is used
to count the number of characters in a
parameter, stores the work area address
in register 4, and saves the address of
the first character of the ON parameter
in register 14.

the line counter, sets up the header line, PTABLNTH - MR

skips to the next page, and prints the
header line.

PNTID - MU

This routine is entered to calculate the
new SVC number or the new test-request
number. It tests to see if the job-
cancel switch is on. If it is on, it
bypasses the calculation of the new SVC
6r test-request number by returning via

.register 7. If the cancel switch is off,

CARDSWI (X'80') is tested to see if the
new SVC number or the new test-request
number is being calculated. If the
switch is off, the current SVC number
is decreased by one to get the new SVC
number. If the switch is on, the test-
request number is increased by one to
get the new test-request number. A
branch is taken to RTNID to store the
new SVC or new test-request number.

This routine calculates the total length
of the Autotest table, and the length
of the table entry for each SVC number.

PTABREC - MR
This routine is entered whenever the end
of the Autotest table record is reached
and there are more characters to be in-
serted in the table. It re-initializes
the test-request table entry pointer to
the first byte of the table. It turns
off the E2SWI switch (X'80') to indicate
the Autotest table record is ready to be
written on SYSLNK. It writes the Auto-
test table record on SYSLNK and branches
to PATCH to complete the test-request
table entry.

READPAT - MP
Beginning of subroutine to read a card
from SYSIPT.
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READREC - MW

READRTN - MW
This routine reads a record from the
core image library. It saves the in-
struction at the test-point address so
that an SVC number and/or NO-OP can be
inserted into the space vacated by the
saved instruction.

RGHT - MM
After the third parameter of the ON
condition has been processed, this rou-
tine tests for a right parenthesis.

RIGHTEND - ME
This routine is entered if an error is
found in an ON-condition parameter. It
tests for a right parenthesis and end-
of-card. If the right parenthesis is
found, a branch is taken to FINDCOM.
If end-of-card is reached, ATLEFC3 is
fetched to write the 'CARD IGNORED'
message on SYSLST.

RTNE2 - MV
This routine is entered to write either
an Autotest table record or a test-
request control record on SYSLNK. It
tests to see if the Autotest table record
is ready to be written. If it is, it
branches to E2PT2 to write the record.
If a test-request control record is
being written on SYSLNK, it tests to see
if the disk address is zero. If it is,
it branches to fetch the B-transient,
$$BDUMP. If it is not, it branches to
E2ADROK.

RTRNID - MU

Stores the new SVC or new test-request
number in a save area, SVCNR, and tests
to see if a test-request number is being
processed. ' If it is, a branch is taken
to CLRSAVE. If an SVC number is being
processed, a test is made to see if all
SVC numbers used by Autotest have been
assigned.
If all SVC numbers have been assigned,
an error routine is entered to fetch
ATLEFC2 to process the error.

SETMTR - MX

STCOUNT - MC
This routine is entered after a sub-
delimiter for the ON condition is found.
It checks for a character count of zero
and enters an error routine if the count
is zero, indicating a parameter is
missing. If the count is not zero, the
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If not, it branches to CLRSAVE.

and stored in a save area. A test is
then made to see which of the three
parameters is being processed (BEGIN,
END, or EVERY). A routine is then en-
tered to store the parameter being
processed.

parameter is packed, converted to binary, 1
[\

STEND - MC
This routine is entered after the
parameter of the ON condition has
processed. It stores the END ON-
condition parameter in ENDADR and tests
to see if the value is less than 9999,
which is the limiting number of an ON-
condition parameter. It turns off the
second-parameter-being-processed switch.
It then tests to see if the third pa-
rameter is missing and branches to
either check the third parameter or to
store the assumed value of one for the
third parameter.

second
been

STEVE - MD
Converts the third parameter of the ON
condition to binary and tests to see if
the value of the third parameter is valid.

STEVERY - MD
This routine is entered after the third
parameter of the ON condition has been
processed. It tests to see if the
length of the parameter is zero. If the
length is zero, it branches to store the
assumed value of one for the third param-
eter (EVERY). If the length is not zero,
it packs the third parameter before con-
verting it to binary at label STEVE.

A

STLSND ~ MB

STONE - ME
This routine is entered if the third
parameter of the ON condition is missing.
It stores one as an assumed value for
the third parameter (EVERY).

STOREEVE - ME

STRT - MC
This routine updates the card column
pointer by one and tests to see if it
contains a comma, indicating the end of
a parameter within the left and right
parenthesis of the ON condition. If a
comma is found, a branch is taken to
CHKCOUNT to test the length of the param-
eter. If the column does not contain a
comma, a test is made for a valid decimal
digit. )

(
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STSTART - MC SVINIT - MN

This routine is entered after the first This routine loads the address of the
parameter of the ON condition has been saved core image library instruction
processed. It stores the BEGIN ON (displacement of the instruction within
parameter in STRTADR, and tests to see the core image library record) into

if the value is less than maximum value register 3. It moves the length of the
(9999) allowed. It turns off the first- saved instruction as calculated by
parameter-being-processed switch and subroutine TSTLNTH, into save area,
turns on the second-parameter-being- LNTCNTR.

processed switch. It then branches to
process the second parameter of the ON

condition.
SYMER - MX

SUBDLMT - ME
This routine is entered if the character
count for the ON parameter reaches four
and a sub-delimiter has not been found. TABCRTN - MG
It tests to see if the third parameter This routine locates and reads the record
is being processed. If it is, it that contains the test-point address from
branches to STCOUNT. If it is not, it the core image library. It locates the
tests for a comma sub-delimiter in the test-point address within the core image
next column and branches to an error library record, tests for an invalid

routine if.it is not found. instruction at the test-point address
. (BAL, BALR, or SVC), and calculates the
. SVC and the test-request number to be
SUBPAR - ME used for this test-request entry. It

This routine is entered after the third then tests to see if this is a multiple
parameter of the ON condition has been test-request card. 1If it is not, it
processed. It tests for a comma fol- ©  writes the card image on SYSLST and
lowing the third parameter. If one is branches to TRTAB. If it is a multiple
found, it branches to RIGHTEND. If a test-request card, it turns on the

comma is not found, it tests the next multiple test-request card switch before
column for a right parenthesis. 1If a branching to TRTAB. .

right parenthesis is found, it branches
to store the third parameter.

SVCIL - MQ TABLNTH - MR
This routine is entered to get the saved This routine calculates the length of
instruction from the core image library the test-request table entry by adding
record. It moves one character at a the following values:
time from the input area to the instruc-
tion save area until either the end of 1. The length of the core image. library
the core image library record, or the saved instruction.
end of the instruction is reached. When
the end of the instruction is reached, a 2. A fixed length of six (representing
branch is taken to return via register the length of the SVC numbers plus
7 to insert the SVC number into the core 2 bytes of zeros).
image library record and to patch NO-OP's
into the core image library record (if . 3. The length of the current test-
requested). If the end of the core request number.

image library record is found before the
complete instruction is saved, a branch

is taken to insert the SVC number and It then stores this result in LENPAT as
the NO-OP's (if required) into the cur- the length of the test-request table
rent core image library record. This entry. Next, it adds the length of the
record is then written back into the test-request table entry to the total
core image library. The next record length of the Autotest table and stores
is read to get the rest of the saved this in LENTAB as the total length of
instruction and to patch NO-OP's into ; the Autotest table. It then initializes
the core image library record. A register 4 to the length of this entry,
branch is then taken to build the test- and register 3 to the address of the
request table entry. length of this entry.
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TABREC - MR
This routine is entered when 200 bytes
have been moved into the Autotest table
record. It stores registers 2 through
15 and tests to see if there are more
characters to be inserted into the Auto-
test table. If there are, it branches
to TRTABl. If there are not, it branches
to PTABREC.

TABREC1 - MR
Turns on ERRSWI (X'02') to indicate the
Autotest table record is complete but
there are more characters to be moved
into the record.

TAPEIOCL - MS

This routine is entered if the end of
the core image library is reached when
inserting the SVC number into the core
image library record. It writes the
current record back into the core image
library and reads the next record. It
then branches to SVCIL.

TAPEIOSV - MQ
This routine is entered if the end of the
core image library is found while saving
the core image library instructions. It
initializes registers, and sets a switch
to indicate that the complete core image
library instruction has not been saved.
It then inserts the SVC number and
NO-OP's (if required) into the core image
library record. It then branches to
CILPATCH to write that record back into
the core image library and reads the
next record.

TRFTMT4 - MA
An entry point into this phase from
ATLEFC3. After the end address param-
eter on the test-request card has been
processed and a comma is found, this
routine branches to test for the display
format, if a display is requested. 1If
a display is not requested, it branches
to INTPNL.

TRLAST - MP
This routine is entered if the multiple
test-request switch is off when the
initialization routine for building the
test-request table entry is executed.
It sets the first byte of the test-
request table entry to indicate that this
is the last entry for the current SVC
number.
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TRTAB - MG :
This routine analyzes the length of the
core image library instruction and stores
the length of the instruction and the
instruction itself. It initializes
registers for inserting the SVC number
in the core image library record and
then moves the SVC number into the core
image library record.

TRTAB1 - MR
This routine is entered to write the
test-request control record on SYSLNK.
It initializes the test-request control
record pointer to the first byte of the
record. It turns on a switch to indi-
cate the test-request control record is
being written and writes the record on
SYSLNK.

TR2 - MN
TR4 - MN

TR6 ~ MN

TSTLMT - MP

. This routine is entered when building
the test-request table entry. It tests
to see if a display is required. If it
is, it inserts the start and end ad-
dresses into the test-request table
entry work area. If a display is not
required, it returns to build the test-
request control table record.

TSTLNTH - MN
This routine determines the length of
the saved core image library instruction
by "testing under mask" with a X'C0' the
first byte of the instruction. If the
first two bits of the instruction are
ones, it indicates the instruction length
is 6 bytes long. If the first two bits
are zeros, the instruction length is 2
bytes long. Any other combination
indicates an instruction length of 4.

TSTMTR - MA
Tests for a blank column after the dis-
play or panel format. A blank column
should be present because this is the
last parameter on the test-request card.
If the column is not blank, an error
routine is entered.

'TSTMTR1 - MA
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TSTON - MP
This routine is entered when building
the test-request table entry. It tests
to see if the ON parameters have been
processed. If they have not been proc-
essed and the primary ON parameters are
not to be used, it returns to process
the start and end addresses if a dis-
play is requested. If the secondary
or primary ON parameters are to be used,
it branches to ONLNTH to see which one
is to be moved into the test-request
table entry.

TSTPNL - MX

UPIT - MW

UPLNTH - MP
Initializes register 3 to point to the
end address of the display. It ini-
tializes register 4 to three, the length
of the end address, and moves the end
address into the Autotest table record.

UPTRNR - MU
This routine is entered if the new test-
request number is being processed by the
PNTID routine. It increases the current
test-request number by one to get the
new test-request number.

"WRITERTN - MW

This routine writes the core image
library record back on SYSRES after it
has been updated with the SVC number
and/or NO-OP's.

WRNGMTR - MB
This routine is entered when an error
is detected 'in the test-request card
being analyzed by ATLEFC3. It turns off
the multiple test-request error switch,
turns on the test-request card error
switch, resets the test-request code
pointer, and turns on the indicator for
the last entry for this SVC. It then
branches to close the test-request table
entry.

PCC Statement Processor (ATLEFCS)
Charts NA-NC

BADSW
Listing only.
Program switch.

Turned on whenever an invalid character
is found in the first or second operand
of the PCC card.

BUMP - NB

Each time this routine is entered, it
adds one to REG3 to point it to the next
column of the PCC card. The column 1is
then tested for a blank indicating the
end of the card, or a comma indicating
the end of the operand. If the column
contains a value other than blank or a
comma, a branch is taken to a routine
that tests to determine if the character
is valid.

CNCLNOP - NC

Program switch.

Checks to see if a cancel condition
occurred in a previous control-card-
analysis phase. If it has, the CANCEL
B-transient (S$SSBCNCL) is fetched. 1If

no cancel condition occurred, a test is
made to see if there is room for the
test-request output on disk. If not,
error message 9902I is listed. If there
is room, job control is fetched.

CVB - NC

Sets REG4 to point to the units position
of LOOPCTR, and sets REG2 to control the
right justification of the LOOPCTR.

CVBLOOP - NC

LOOPCTR is a 4-position counter, contain-
ing the number of test-request actions
desired. This number can be any value
from 0 to 9999, and it is moved from the
PCC card into LOOPCTR, starting at the
high-order position. If a number, three
digits or less, is moved into LOOPCTR,

it must be right justified before it can
be analyzed. This right justification

is done by CVBLOOP.

D - NA

Moves the error type character, "D" or
"T", saved from the control-card-analysis
phase, ATLEFC3, to the 108th position of
the print area. It points REG6 at the
110th position of the print area for

the next error-type code.

DRT - NA

Checks for a cancel condition from a
previous control-card-analysis phase. It
turns off the cancel switch, if there was
not a cancel condition. It also tests
the first operand of the PCC card to see
if a normal EOJ dump has been requested.

END1 - NC

Tests BADSW at the end of each of the
first two operands to determine if an
invalid character has been found. Writes
error message 1 or 3 on SYSLST if an
invalid character was found.
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EOJ - NC

Writes card image and error codes on
SYSLST. Writes Autotest communication
region on SYSLNK.

EOJ1 - NB

GO

Tests BADSW. If BADSW is on, indicating
a comma is missing between the first

two operands of the PCC card, this
routine writes error message 1 or 3 on
SYSLST.

- NA

Stores assumed values for PCC card in
Autotest communication area. These
values may be changed, depending on what
is punched in the PCC card. The assumed
values are as follows:

l. Normal EOJ dump in hexadecimal
characters.

2. Abnormal EOJ -dump in hexadecimal
characters.

3. Fifty test-request actions.

INVALD1l - NB

Turns on BADSW to indicate that an in-
valid character was punched in the first
or second operand of the PCC card. Valid
characters for the first operand are N,
comma, S, A, M, or X. Valid characters
for the second operand are comma, S, A,
or M.

LOOK - NA

Tests first and second operand for a
blank or comma. If it is blank, a branch
is taken to EOJ. If a comma is detected,
it indicates the end of the operand being
tested. If it is neither a blank nor a
comma, the character is tested to see if
it is a valid character for the first or
second operand.

LOOPICK - NC

Tests the number of test-request actions
desired to ensure that it is a numeric
value not more than four decimal places
in length.

MSGl - NB

126

If a comma is missing or an invalid
character in the first or second operand
is found, this routine writes the error
message 1 or 3, indicating the condition,
on SYSLST.
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MSG2 - NB

Writes error message 2 or 4, indicating
a comma missing after first or second
operand of the PCC card, on SYSLST.

MSG3 - NC

NA

NM

NORSUP

Writes error message 1 or 3, indicating
an invalid entry in the first or second
operand of the PCC card, on SYSLST.

- NB
Program switch.

Turned on to indicate that an "A" is
punched in the first or second operand
of the PCC card. If the "A" is detected
in the first operand, a hexadecimal and
alphameric character dump is desired for
normal EOJ. If it is detected in the
second operand, a hexadecimal and alpha-
meric character dump is requested for
abnormal EOJ.

- NB
Program switch.

Turned on by an "M" in the first or sec-
ond operand of the PCC card. 1If an "M"
is in the first operand, a hexadecimal
and a mnemonic normal EOJ dump is re-
quested. If it is in the second operand,
a hexadecimal and mnemonic abnormal EOJ
dump is requested.

NONOREOJ - NA

Sets DUMPSW in Autotest communication
region to indicate that an "N" was de-
tected in the first operand of the PCC
card, and that a core dump is not desired
after normal EOJ.

NORALP - NB

Turns on switch NA to indicate a char-
acter, A, was found in the first or
second operand of the PCC card.

NORMNE - NB

Turns on switch NM to indicate an "M"
was detected in first or second operand
of the PCC card.

- NB

Turns on switch NX to indicate that
supervisor is to be included in the
normal EOJ dump.
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NORSYM - NB
Turns on switch NS to indicate an "S"
was detected in the first or second
operand of the PCC card. It also checks
to see if symbols are present. If they
are not, error message 7 is written on
SYSLST.

NOTNUM - NC
Writes error message 6, indicating that
a value other than a numeric from 0 to
9 was used in the test-request action
field of the PCC card.

NS - NB
A switch that is turned on by an "S"
in the first or second operand of the
PCC card. If the S is in the first
operand, a hexadecimal character and
symbolic dump is requested for normal
EOJ dump. If it is in the second oper-
and, a hexadecimal character and symbolic
dump is requested for abnormal EOJ dump.

NX - NB

" A switch that is set by an "X" in the
first operand of the PCC card. It
indicates that the supervisor is to be
dumped with normal EOJ dump.

SECOND - NC
Program switch.

If on, indicates that the second operand
of the PCC card has been tested. 1If
off, sets DMPFORMT in Autotest communi-
cation region to indicate second param-
eter of PCC card. Sets ‘error messages
to indicate second parameter error.

SETALP - NB
Sets DMPFORMT flag in Autotest communi-
cation region to indicate the dump will
be printed in its EBCDIC representation.

SETMNE - NB
Sets DMPFORMT flag in Autotest communi-
cation region to indicate the dump will
be in hexadecimal charactérs and
mnemonic. :

SETSYM - NB
Sets DMPFORMT flag in Autotest communi-
cation region to indicate a hexadecimal
character and symbolic dump, if symbol
table is present. .

START - NA
Opens SYSLST.

THIRD - NC
Checks to determine if there is a value
punched in the third operand of the PCC
card, indicating the maximum number of
test-request actions to be performed.

Autopatch User Program (ATLEFC7)
Charts PA-PU

ABORT1 - PK
ABORT]1 is entered from ABORT7, MISPCC,
or ERTRSVC. It uses the PRINTPAT sub-
routine to write on SYSLST either the
'2' error code, 'PCC MISSING' message,
or 'G' error code and its associated
card image. It then executes an SVC 6
to cancel the job.

ABORT7 - PA
This routine is one of the three entry
points into ATLEFC7. It inserts an
error code 'Z' into the error table in
the output area for SYSLST, and branches
to ABORT1 to write the 'Z' on SYSLST and
to cancel the job.

ADCOUNT - PF
This routine is entered from ADDCONT.
It loads register 5 with the length of
the current add patch entry in the
Autotest table, and branches to PATCIL
to insert this entry into the Autotest
table.

ADDCONT -~ PF.
ADDCONT is entered when PATINST has
completed entering an autopatch table
entry into the Autotest table from an
ADD card. ADDCONT reads the next card
from SYSIPT, and initializes the first
instruction in the PATCIL routine to
handle the insertion of a new instruc-
tion into the core image library.
ADDCONT then checks to see if the new
card is an Autotest control card. 1If
it is, control branches to ADCOUNT; if
not, it is checked to see whether it is
a job control card. If it is, control
branches to MISPCC to handle this error
condition. 1If not, control branches
to CARDAST to begin checking it for
validity.

* ADDEND - PE

This routine is executed after an ADD
card has been processed. It clears
CARDSWI and the work area where the
length of add patch entries is calculated
and then branches to FTCHID.
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ADDRTN - PH

This routine finds the core image library

instruction address at which the add
patch is to be inserted. It determines
the length of the instruction, saves
this length and the instruction itself,
and overlays the core image library ad-
dress with a linking SVC instruction.
Finally, it tests the length of the
replaced user instruction to see whether
the overlaying SVC was long enough to
use up all the storage originally allo-
cated to the instruction. If it was,
ADDRTN branches to PTCIL24; if not, it

branches to CILNOPP to fill in the unused

bytes with NO-OP's.

ADD2 - PQ
This routine is entered from CILNTH when
that routine has found the length of the
core image library instruction to be two
bytes. ADD2 loads this value, two, into
register 4 and branches to ADDRTN via
register 7.

ADD4 - PQ
This routine is entered from CILNTH when
.that routine has found the length of the
core image library instruction to be

four bytes. ADD4 loads this value, four,

into register 4 and branches to ADDRTN
via register 7.

ADD6 - PQ '
This routine is entered from CILNTH when
that routine has found the length of the
core image library instruction to be six
bytes. ADD6 loads this value, six, into
register 4 and branches to ADDRTN via
register 7.

BALCHECK - PQ

According to Autotest specifications,

a patch card cannot specify a patch-
point address in the core image library
for a BAL, BALR, or SVC instruction, nor
can the instruction to be inserted be
one of these three. ATLEFC2 checks the
former; BALCHECK in ATLEFC7 checks the
latter. BALCHECK compares the op-code
of the instruction addressed by register

2 to X'05', X'45', and X'OA', the op-code

constants for a BAL, BALR, and SVC,
respectively.

" contained in register 7. 1If the op-code
is invalid, control branches to CILER.

CARDAST - PF
This routine is entered from either
ADDCONT or ERPNT when a new card has
been read and found to be a patch card.
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If the instruction op-code
is valid, control branches to the address

CARDAST performs five diagnostic func-
tions on the patch card, using five
subroutines.. CHKAST ensures that the
asterisk required on the card is present;
VALIDHEX makes sure that the hexadecimal
parameter on the card is correct;
INSTCHK gets the address of the user .
patch; and BALCHECK checks for instruc-
tions that cannot be specified as
patches. Finally, TESTER sees whether
any other errors have been detected.

When CARDAST has determined that the
card is valid, it uses the PRINTPAT sub-
routine to write the card image on
SYSLST, initializes the necessary instruc-
tion in PATINST and branches to PATINST.

_ CARDCON - PJ .

This routine is entered from CONCONT when
it is determined that an Autotest con-
trol card has been read. CARDCON turns
off CARDSWI, writes the core image
library record on SYSRES, and fetches
ATLEFC2, entry point CARDID, to analyze
the carad.

CHCKAST - PN
. This routine checks for the presence of

the required asterisk on an autopatch
card. CHCKAST gets the addresses of

the card input area and the error table
in the output area for SYSLST, then
checks to see whether the asterisk is on
the card. If it is not, control branches
to ERAST to insert an error code into
the table and to write the card image on
SYSLST. If the asterisk is there,
CHCKAST branches to INITINST to see
whether the patch instruction begins
immediately after the asterisk.

CHKCNTRL - PA

This routine continues the function of
SVC15. CHKCNTRL tests whether any test-
requests have been used. If none have,
it branches to SYSCS to update the Auto-
test communication region. Otherwise,
it loads into the output area of SYSLNK
the last test-request control record,
and uses RTNE2 to write the record on
SYSLNK. The rest of the routine updates
the disk address, checks for overflow,
and branches to SYSC5 to update the
Autotest communication region.

CHKDEC - PN

This routine tests the character for a
valid hexadecimal representation. It
branches to ERINST if it is not valid,
and to STDEC if it is valid.
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CHRCNT - PP

CHRCNT is entered from TRANS when that
routine has determined that the hexa-
decimal constant has one of three allow-
able lengths: 12, 8, or 4 characters.
CHRCNT checks the op-code of the constant
to see whether the implied length con-
tained in that code corresponds to the
length determined in routine TRANS. 1If
it does not correspond, control branches
to ERINST. 1If it corresponds, a final
test is made to see whether the end of
instruction is within the phase. If it
is not, a branch is taken to ERINST. 1If
it is, control branches to the instruc-
tion in register 7.

CIL24 - PD

This routine initializes register 4 with
the value 2 as the length of the core
image library instruction, loads register
2 with the address of that instruction,
and uses subroutine CILPATCH to insert
the linking SVC instruction at the ad-
dress in register 2. CIL24 then tests
again to ensure that the core image
instruction is two bytes long. If it
is, control branches to PTCIL24; if not,
it branches to CILNOPP to provide NO-OP
fillers immediately following the SVC
link instruction. (Because register 4
always has a value 2 before this final
test, the result is always a branch to
PTCIL24.) )

CILADD - PQ

This routine is entered in order to get
the address of the identifying SVC link
to an Autotest table entry. CILADD loads
register 3 with the address of this SVC,
loads register 4 with the value 2 (an SVC
length), and branches to the address in
register 7.

CILCON - PR

This routine is used by CONRTN to pack

the converted hexadecimal patch constant, .

and to move it to the core image library
record. It first checks the core image
library record to see if it has been
filled. If it has, CILCON branches to
CILWTREC to write the filled record on
SYSRES and to get another. If the rec-
ord has space yet to be used, CILCON
packs the constant, moves it to the

core image library record, and points to
the next constant character to be moved.
Each time, it checks to see whether all
characters have been moved. 1If they
have not all been moved, it branches to
CILCON; but if the entire constant is
now in the core image library record, it
branches to the address in register 7.

CILER - PQ

This routine handles the error condition
resulting from the user specifying a BAL,
BALR, or SVC instruction in one of his
autopatch cards. CILER initializes the
beginning instruction of the MVCODE rou-
tine to move an error code 'F' into the
error table in the output area for
SYSLST. It then uses subroutines ERRTN
and MVCODE to enter this code in the
error table and branches to ERPNT to
write the error code and the card image
on SYSLST.

CILEXC - PB

This routine loads register 3 with the ad-
dress of the patch instruction to be ex-
changed for one presently in the core
image library. Register 4 is then
cleared for use as the counter for the
length of the core image library instruc-
tion. Finally, CILEXC tests the core
image library instruction for length,
branching to CILEXC2 if this length is
two bytes; to CILEXC4 if the length is
four bytes; or to CILEXC6 if the length
is six bytes.

CILEXC2 - PB

This routine moves the value two into
the core image library length counter
and into register 4 for later use. It
tests the op-code of the patch instruc-
tion to find its length, branching to
CILEXC22 if this length is two bytes; to
CILEXC26 if the length is six bytes; or
to CILEXC24 if the length is four bytes.

CILEXC4 - PB

This routine moves the value four into
the core image library length counter and
into register 4 for later use. It tests
the op-code of the user patch instruc-
tion to find its length, branching to
CILEXC42 if this length is two bytes; to
CILEXC46 if the length is six bytes; or
to CILEXC44 if the length is four bytes.

CILEXC6 - PB

This routine moves the value six into

the core image library length counter and
into register 4 for later use. Then,
because the length of the core image
library instruction is great enough to
contain any length exchange instruction,
ENDSWI is turned on to indicate that no
autopatch table entry is required for
this exchange patch. CILEXC6é then tests
the length of the user patch instruction,
branching to CILEXC62 if this length is
two bytes; to CILEXC66 if the length is
six bytes; or to CILEXC64 if the length
is four bytes.

Label List 129




CILEXC22 - PC

Because this routine handles the exchange

of two instructions of equal length,
ENDSWI is turned on to indicate that no
autopatch table entry is required. The
instructions are then exchanged in sub-
routine CILPATCH, and the exchange card
image is written on SYSLST. CILEXC22
then branches to FTCH.

CILEXC24 - PD

This routine uses subroutine PNTID to
calculate the numter of the identifying
SVC link to be assigned to the exchange
patch. After converting it to a print-
able decimal format, it moves it to the
output area for SYSLST, which already
contains the card image of the exchange
patch entry. This was done by ATLEFC2.
CILEXC24 then uses the PRINTPAT sub-
routine to write the autopatch card
image on SYSLST. Finally, the SVCIL
subroutine is used to save the core

image library instruction to be replaced
by the user exchange patch. Control then

branches to CIL24.

CILEXC26 - PF

This routine uses the subroutine PNTID
to calculate the number of the iden-
tifying SVC link to be assigned to the
exchange patch entry. After converting
it to a printable decimal format, it
moves it to the output area for SYSLST,
which already contains the card image
of the exchange patch entry. This was

done by ATLEFC2. CILEXC26 then uses the

PRINTPAT subroutine to write the auto-
patch card image on SYSLST. Finally,

before branching to SVCIL, CILEXC26 sets

register 7 to cause SVCIL to branch to
CIL24 when finished.

CILEXC42 - PG
This routine handles an exchange patch
where the user wishes to insert a new

instruction of two bytes into a position

containing an instruction four bytes
long. Because the new instruction can
fit easily into the space occupied by
the one to be overlaid, ENDSWI is set
to a value X'02' to indicate no auto-
patch table entry is required. The
CILPATCH subroutine is then used to in-
sert the new instruction at the patch-

point address. CILNOP is used to set up

the two bytes of NO-OP's to overlay the
remainder of the old instruction, and
CILPATCH is again used to insert these
two bytes at the patch-point address

plus 2. The exchange card image is then

written on SYSLST, using subroutine

PRINTPAT, and control branches to PTCH to

write the record on SYSLNK and to fetch
ATLEFC2.
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CILEXC44 - PC

Because this routine handles the exchange
of two instructions of equal length,
ENDSWI is turned on to indicate that no
autopatch table entry is required. The
instructions are then exchanged in sub-
routine CILPATCH, and the exchange card
image is written on SYSLST. CILEXC44
“hen branches to FTCH.

CILEXC46 -~ PH

This routine uses subroutine PNTID to
calculate the number of the identifying
SVC link to be assigned to the exchange
patch entry. After converting it to
printable decimal format, it moves it to
the output area for SYSLST, which already
contains the card image of the exchange
patch entry. This has been done by
ATLEFC2. The card image is then written
on SYSLST, using subroutine PRINTPAT.
CILEXC46 then saves the pointer to the
core image library, and loads register 3
with the address of a work area for the
displaced instruction. Finally, it loads
register 7 to cause SVCIL to branch to
CIL24, and branches to SVCIL to save the
core image library instruction being
exchanged.

CILEXC62 - PH

This routine is used to process an
exchange patch when the user wishes to
insert a new instruction of two bytes
into a position containing an instruc-
tion six bytes long. Because the new
instruction can fit easily into the

space occupied by the one to be overlaid,
no autopatch table entry is required.

The CILPATCH subroutine is used to insert
the new instruction at the patch-point
address. Then CILEXC62 uses CILPATCH
again to fill up the remaining four bytes
of the old instruction with NO-OP's. The
exchange card image is then written on
SYSLST, using subroutine PRINTPAT, and
control branches to FTCH to write the
record on SYSLNK and to fetch ATLEFC2 to
read another card.

CILEXC64 - PH

This routine is used to process an ex-
change patch when the user wishes to
insert a new instruction of four bytes
into a position containing an instruc-
tion six bytes long. Because the new
instruction can fit easily into the

space occupied by the one to be overlaid,
no autopatch table entry is required.

The CILPATCH subroutine is used to insert
the new instruction at the patch-point
address. Then CILEXC64 uses CILPATCH
again to fill up the remaining two bytes
of the old instruction with NO-OP's.
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The exchange card image is then written
on SYSLST, using subroutine PRINTPAT,

and control branches to FTCH to write
the record on SYSLNK and to fetch ATLEFC2
to read another card.

CILEXC66 - PC

This routine uses the subroutine CILPATCH
to exchange the two instructions, writes
the exchange card image on SYSLST, and
branches to FTCH. o

CILNOP - PQ

This routine is entered from CILEXC42
when a NO-OP of two bytes must be in-
serted into the core image library to
overlay the remaining bytes of a dis-
placed instruction. CILNOP loads
register 4 with a length of 2, the length
of the necessary NO-OP, and loads regis-
ter 3 with the address of the NO-OP
itself. A 'branch is then taken to the

address in register 7.

CILNOPP - PD

This routine takes the length of the
instruction overlaid by an SVC instruc-
tion for an add patch, and decreases it
by two (the length of an SVC). It then
inserts a series of NO-OP instructions
of the same length into the core image
library area immediately following the
linking SVC instruction. CILNOPP then
branches to PTCIL24. '

CILNTH - PQ

This routine is entered from ADDRTN to
determine the length of the core image
library instruction at whose address an
add patch entry must be made. CILNTH
tests the core image library instruc-
tion length, branching to one of three
routines, ADD4, ADD2, or ADD6, to load
the appropriate length into register 4
and to branch back to ADDRTN.

CILPATCH - PG

This routine is used to insert new
instructions and SVC links into core
image library records that have been
read from SYSRES. CILPATCH first checks
to see whether the core image record
presently in the work area has been used
up in inserting the new instruction into
this area. If so, CILPATCH branches to
TAPEIOCL. Otherwise, CILPATCH begins
moving the new instruction, character by
character, into the above work area,
increasing its pointer by one each time.
When the entire new instruction has been
moved, CILPATCH branches to the address
contained in register 7. '

CILWTREC - PR

This routine is executed when CILCON
determines that an entire core image li-
brary record has been filled up with an
autopatch entry. CILWTREC uses sub-
routine WRITERTN to write this record
back on SYSRES, updates the counter of
records read, and then has subroutine
READRTN read the next core image library
record. Finally, before branching back
to CILCON, it loads register 2 with the
address of the input area for SYSRES.

CLRPTAB - PL

This is the last step of TABREC before
it branches to PATCH. In CLRPTAB the
Autotest work area is cleared to zeros,
and a branch is taken to PATCH.

CLRSAVE - PK

See PNTID (PK).

CNCLPCH - PJ

This routine is entered from ERRTN when
it is determined that the error table

in the output area for SYSLST is filled
with error codes and unable to include
the latest error. CNCLPCH uses PRINTPAT
subroutine to write on SYSLST the card
image and the error codes. It then
branches to FTCH to restore the core
image library instruction and to fetch
ATLEFC2 to read another card.

COMPLETE - PF

This routine is entered from SVCIL when
ENDSWI indicates that the instruction
being saved started in the previous core
image library record. COMPLETE loads
register 2 with the address of the
CILAREA, loads register 7 with the ad-
dress to branch to when CILPATCH is
completed, turns off ENDSWI, and branches
to CILPATCH.

CONADR - PQ

This routine is used by CONRTN to get
the address of the input card work area
and to point to the card column fol-
lowing the asterisk on the patch card.
It then returns