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.
} - CODE USAGE ANALYSIS SYSTEM

) 1. INTRODUCTION
gf i This document provides information related to the design, operation, and use §;§
. ; of the Code Usage Analysis System (CUAS). Included in this document are :%
§ descriptions of the system.capabilities, method of operation, and a user ' f

reference guide.

The CUAS is intended to aid the user in developing and performing evaluation
of application programs. This objective is realized by providing the user
. with reports of subroutine usage, program errors, and segment loading which
occurred during the execution of an application program.

gfé — .  The CUAS was evolved specifically to aid in the development and validation of
Lo ) the Space Vehicle Dynamics Simulation (SVDS).
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2. CUAS DESCRIPTION
] 2.1 DEFINITION OF TERWS
= ;; Contingency A contingency is an’abnormal condition, often associated with e
P i . . . . T
L subroutine “an interrupt, which may occur during execution of a program. Jo
%g EXEC 8 allows a user to register a subroutine to process con- A
I . P - . . ¥ S N %
o 0 " tingencies and transfers control to the registered coniingency *‘%
P L
3% subroutine should any abnorinal condition occur. ' :j=;
éf cPU Central Processing Unit, a hardware device capable of inter- _; .
éf preting jnstructions and performing the indicated operation ' ;
éj CUAS Code Usage Analysis System | :;3
gé Element A named grouping of data, typically manipulated as a unit; as
% used in this document contains a logical program part such as
i a subroutine
?é ;?mn} External An address within a closed subroutine which may be referenced
P definition oo code which is not a part of the closed subroutine
Qi’ é-f Interrupt A hardware facility that causes a CPU to suspend execution,
o . save the machine state, and transfer control to a specific
5 address §
[ U
éf. Invalid Also IOPR (i1legal operator); a machine instruction code which ;;
3 code is not a member of the set of valid machine instruction codes ‘“;j
;f d Jump Keys, a mnemonic for a valid UNIVAC-1100 processor |
f : instruction which transfers control to a specific address ? Ej
; ' JH. Jump History Stack, a name given to a file of data created by ’ff
} a8 the CUAS contingency routine during the execution of an appli- :ff
E 2 cation program §
’b,}- LMJ Load Modifier and Jump, a mnemonic for a valid UNIVAC-1100
; & R
- o ) processor instruction which saves the current value of the P Qg'th
L . register and transfers control to a specific address it
s Ly o
;‘ o= % :
: R B '
o 2-1
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Master bit A notation for representing execution options in one cell.
notation Within the cell, bit 25 is set on if option A was specified and
bit 0 on if option Z was specified

PCT - Program Control Table
Prjmary ‘ General purpose constant access time storage directly address-
Stgrage able by the CPU and serving generally to contain executing
programs
PSR Processor State Register
' Secondary - General purpose nonconstant access time storage typically avail-
storage

able to the CPU via a peripheral processor or channel, and
serving generally to contain nonexecuting programs and data

sup , Standard Unit of Processing
svos Space Vehicle Dynamics Simulation
TCURS Test Case Usage Reporting System

2.2 SYSTEM CAPABILITIES

The objective of the CUAS is to apply software technology for questions con-
cerning software performance and quality which have historically been answered
by detailed and Tlaborious manual techniques costing considerable time and
expense. The typical method proposed and implemented for automating program
performance analysis through software technology involves source code modifi-
cation, which may become burdensome for the user to apply and impose a con-
siderable primary storage overhead penalty, making the technique difficult or
impossible to apply. The technique used in the CUAS does not involve source
code modification, has a small constant primary storage overhead which for
most application programs should be negligible, and affords the user more

information than is possible with a typical source code modification technique.

Specifically, the CUAS provides the user the following information concerning
the execution of his application program.
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2.2.1 EXTERNAL USAGE REPORT

This report consists of three alphabetically ordered Tists: (1) Every user-
supplied external definition name included in the application program; (2)
Every user-supplied external definition name referenced as a subroutine during
program execution and optionally the number of references and execution time;
and (3) Every user-supplied external definition name not referenced as a
subroutine during program execution.

2.2.2 ERROR LOCATION REPORT

This report Tocates for the user the element name, relative Tocation within
the element, and overlay segment name within which a program error (such as a
floating point overflow) occurred. A walk back which traces the calling
sequence from the main program slement to the element in which the ervor
occurred is also provided at the option of the user.

2.2.3 SEGMENT LOADING REPORT

This report informs the user how many times each segment of an overlaid pro-
gram was transferred from secondary storage into primary storage during the
execution of a segmented and overlaid program. An itemized report of which
subroutines were called to result in the segment begin loaded is provided for
each segment loaded at least once.

2.2.4 TEST CASE ELEMENT GENERATION REPORT

This report is generated only when specifically requested by the user. When
requested, the CUAS creates in an EXEC 8 program file a source element con-
taining the names of those subroutine elements called at least once and those
not called. The report merely informs the user that the source element has
The source element created may be used by the Test Case Usage
Reporting System (TCURS) in producing a cross-reference listing of subroutines
used and not used within a program file from which several absolute elements
may be generated. -

been created.
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2,3 METHOD OF SOLUTION
| 2.3.T EXTERNAL USAGE REPORT T

The externa] usage reporting technlque involves modification of the machine | o
"‘1nstruct1ons in an absolute program e1ement after it has been prepared by the ' Vﬁf}f
Co UNIVAC MAP processor and prior to its execution. A typical Central Process- ; o

ey " ing Unit (CPU) of a computer functions in this way: The machine instructions ";
| of a program are loaded into sequential contiguous primary storage cells and
the CPU is given the address of the primary storage cell at which instruction L ‘
execution is to begin. The CPU proceeds from the starting address, executing %;"4¥%;
|
{

E the instructions one at a time in sequence, broken only when the CPU encounters
| a jump-type instruction.

| The jump instruction directs the CPU to execute an instruction at an address
? contained within the jump instruction as the next step rather than the next
sequential instruction. The CPU will execute the instruction at the address
contained in the jump instruction and proceed sequentially until another ;
Jump instruction fis encountered, as {llustrated in figure 2-1, fij

“Srppppenes

The CPU provides the user one other way of'changing sequential instruction P
execution flow besides the jump—type instruction, i.e., the CPU interrupt.

The interrupt can change the address of the next instruction to be executed : b
by suspending the CPU at any point in its sequential instruction processing. T

Usuaily, when the interrupt occurs, the address of the next sequential in- LA
struction to be executed is saved, and the address of a fixed location in .
primary stordge becomes the address of the next instruction to execute, The : 4
interrupt may be caused by a stimulus external or internal to the CPU. The . E ) {fﬁ
sequential nature of a computer program and the CPU interrupt are both incor- E s
purated inte the CUAS technique. : .

A2y

'é,:- One would realized immediately that in a program containing no jump instruc-
. ; tions, the CPU executes every instruction in the program one time only. When
jump instructions are introduced into the code, it is necessary to know when

e Bt
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FORTRAN SOURCE CODE
I=1 |

CALL SUBA(I)

STOP

END

SUBROUTINE SUBA(J)

ERRS

RETURN
END

e e T e

UNIVAC 1100 MACHINE CODE CORRESPONDING TO FORTRAN SOURCE CODE

ADDRESS INSTRUCTTON
0 ' LA,U

1 SA
2 LMJ
3 +
4 o+
5 ER
6 +

7 LA

10 AA,U

1T ' SA
12~ J

OPERAND

A0,1
A0,6
X11,7
6

0
EXITS
0

- AD,*0,X11

AC,1
A0, *0,X11
2,X11

COMMENT

Set A0 = 1

Store AD at address 6

Set X11=3, jump to address 7
Parameter address

Vacant cell

Program stop

Vacant celi

Load parameter into AO

Add T to AQ

Store AC at parameter address
Jump to address 5

Figure 2-1.- Sample UNIVAC-1100 programming code.
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a jump is executed and the address jumped to for determination of a program N /
execution path. If the execution of each jump-to-subroutine type instruction
is recorded into a jump history stack, this run statistic may be examined to
determine the execution frequency of subroutines within a program. If the 4
amount of computer time exhended in a subroutine is to be determined, the ;;
execution of each subroutine return type instruction must also be recorded - ;1
into a Jump History Stack (JHS) as well as the amount of time expended between |
the subroutine call and return. : '
L -
The CUAS records the fact that Load Modifier and Jump (LMJ)} and Jump Keys (J) | :;é
type instructions would have been executed in the following way. % j5§
1. Prior to execution, the instructions of an absolute element are scanned E V}g
for LMJ and J type ‘instructions. Any LMJ instruction which transfers i .15
control to an address external to the element in which it is contained is : b
changed to the invalid code (7700)4, unless control is transferred to a § ,Zj
FORTRAN Tibrary routine. Any J instruction which uses indirect addressing ' ! {g
or in which the address field of the instruction is external to the ele- %\mdf | E;
ment in which it is contained is changed to the invalid code (7701)8. Afﬁ
These conventions for instruction modification avoid modifying the majority ; 3
of LMJ or J instructions which are not associated with a subroutine call
or return. g
2. When the CPU attempts to execute an invalid instruction, it interrupts . A :l
1tself and passes control to an finterrupt call in EXEC 8. ! ;ﬁi

3. EXEC 8 executes a user-supplied contingency routine which examines the
invalid code that the CPU attempted to execute. The instruction type and
the address to which the original instruction would have transferred con- E vif
trol are determined and recorded into a JHS on secondary storage. If V
subroutine timing is being performed, the CPU, executive, and I/0 (input/ ‘
output) times that have elapsed since the last invalid instruction trap |
are recorded into the JHS. A software execution of the original instruc- !
tion is performed and program execution continues exactly as if no valid ] :
instruction contingency had occurred. The execution of a nonmodified and ‘ f ;

vt
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a modified LMJ instruction is i1lustrated in figure 2-2. The technique
used by the CUAS for determining elapsed computer time is described in
detail in Appendix A. S

2.3.2 ERROR LOCATION REPORT

In the course ,f the execution of an appTicétion program under EXEC 8, the
occurrence of any of the following errors will result in a CPU interrupt.

1. Storage limits violation (Guard Mode)
2. Floating-point overflow

3. Floating-point underflow

4. Divide fault

Upon the occurrence of the interrupt, EXEC 8 will execute a user-supplied
contingency subroutine within which the user may take action as he deems
necessary to overcome the error condition and then either continue or termi-
nate the program execution. In addition to the above hardware-detected errors,
two software-detected ervrors, ERROR MODE and user-requested ABORT, result in
EXEC 8 executing the user-supplied contingency subroutine.

The CUAS uses a contingency subroutine to recbrd the type and Tocation of
the error into the JHS and then continues the program execution from the
interrupted point for arithmetic-type errors, or terminates the program
execution for all other type errors.

2.3.3 SEGMENT LOADING REPORT

When an application program is segmented and overiaid and segment loading is
to occur by the indirect method, that is, load on call, a system-supplied sub-
routine performs the segment loading automatically. In the CUAS, the indirect
segment loading routine is a part of the contingency subroutine and has the
expanded capability of recording into the JHS the index of the segment loaded
as well as 1oading the segment. The segment loading procedure follows the
normal method of jnspection of the segment load table and actual segment load-
ing by request to EXEC 8.

2 ~mPRODUCILLLYY UY
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FORTRAN_SOURCE_CODE
CALL SUBA(A,B)

UNMODIFIED MACHINE CODE
LMJ

+

+

X11,SUBA
A
B
Walk Back

A

CONTROL TRANSFERRED -
TO ADDRESS OF "
SUBA

SUBA* NOP

F 3

MODIFIED MACHINE CODE

I0PR
+
o+

+

-
-

X11,SUBA
A
B
Walk Back

A 2

EXEC 8 TRAPS IOPR
INTERRUPT, TRANSFERS
CONTROL TO CONTINGENCY
ROUTINE, JUMP RECORDED
CONTROL TRANSFERRED T
ADDRESS OFISUBA

i' SUBA¥ NOP

- Figure 2-2.- Operation of unmodified/modified code.
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2.3.4 TEST CASE ELEMENT GENERATION REPORT *

o b ot e Sy

ERT

The external usage report generates the data for a source element of those
subroutines called and not called, and the UNIVAC program File element main-
tenance package SOR is utilized to create the element. The elemsnt created
may be manipulated with the UNIVAC FURPUR commands exactly as any other
UNIVAC SDF source element. The format of the element is covered in detail in ;
Appendix B. g

}
2.3.5 CUAS COMPONENTS o

The CUAS consists of a preprocessor, a contingency subroutine, and a postproc-
essor. The first step in the application of the system is for the user to
coilect his program, including the CUAS contingency subroutine. The first
executable statement of every FORTRAN program under EXEC 8 is a subroutine
call to the external reference NINTR§. The FORTRAN 1ibrary contains a stand-
ard contingency subroutine named NINTR$ which will satisfy this external

T reference. The CUAS contingency subroutine also will satisfy the external

dor reference NINTR$ and so will override the library-supplied routine.

The absoliLte element thus obtained will execute and operate identically the
same as if the library-supplied NINTR$ subroutine had been included in the i
program. The CUAS preprocessor is used to brepare the absolute element such 5
that the JHS will be created during the program execution. The CUAS pre-
processor scans the code of each user-supplied subroutine in the absolute i
element and changes the operation field of LMJ and J type instructions to an

invalid code, as required to generate the report detail requested by the user
through execution options. The preprocessor uses the diagnostic tables from

the absolute element (which are shown in detail in Appendix C) to locate the :
[-BANK code for each user-supplied subroutine within the absolute element. i
The preprocessor sets a sentinel cell within the contingency routine so that
this routine may determine that the code has been modified and the JHS is to
be created.

1 g g i e e AR P
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When the absolute element thus prepared by the preprocessor is executed, the
Jump history file will be created. The creation of this file is completely
transparent to the user, and his program will apparently operate identically

as if the code had not been modified. -
‘ Once the execution of the user's program is complete, the CUAS postprocessor .
7 is executed to prepare the reports of the execution from the JHS. The post-
o processor also uses the diagnostic tables from the absolute element to corre- G
i late the addresses contained in the jump history stack file to user-recognizable ';‘“*¥§{
B: element, segment, and external reference names. 7%
: The total operation of the CUAS is depicted in figure 2-3, and the content
j and format of the jump history stack file is described in Appendix D. The i ;
: Test Case Usage Reporting System is described in Appendix E. £
Vo
. 3
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UNIVAC
MAP
PROCESSOR

RELOCATABLES

et

ABSOLUTE

ELEMENT

CUAS
PRE~
PROCESSOR

DIAGNOSTIC
TABLES

FROM ABSOLUTE

IN PLACE
MODIFICATION

USER'S
PROGRAM
EXECUTION

OF ABSOLUTE

MODIFIED

FILE OR

FILES CONTAINING

RELOCATABLES
AND CUAS

CONTINGENCY
SUBROUTINE

ABSOLUTE

RUN

TPF$

|

CUAS
POST-
PROCESSOR

"STATISTICS

TABLES FROM
ABSOLUTE

RUN

Y

REPORTS

STATISTICS

Figure 2-3.- CUAS technique.
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3. USER REFERENCE GUIDE

3.7 METHOD QOF USE

! The CUAS has been implemented on the UNIVAC 1110 Series, EXEC 8 operating system X
i and may be accessed from the secure file FML-L79351*PHPA., hereafter referred ) ;]
L to as file X. In order for a JHS to be created when a program is executed, s
Eﬁ the collection of the absolute program element must include the element IICONT
%

from file X. This is easily achieved by copying the efement IICONT into the o

file TPF$ just prior to collection of the absolute element. Once the absolute ]

element is collected, the CUAS preprocessor element CUAPREPRO must be executed

; to prepare the absolute element to create the jump history stack. The CUAS

tf preprocessor automatically prepares the last absolute element inserted into
the file TPF§. The absolute element thus prepared may now be executed in the s
normal manner, and during 1ts execution a file named JHS will be produced : ﬁf
containing the jump history stack for the program. Once the execution is
compiete, the CUAS postprocessor element CUAPSTPRO must be executed to pro-

J duce the code usage reports. The CUAS postprocessor automatically reads the
file named JHS and compares it with data tables from the last absolute element
inserted into the file TPF$. For proper execution, the absolute element pro-
ducing the file named JHS must be the last absolute element inserted into the
file TPF§ at the time the postprocessor is executed. A typical run stream
including the utilization of the CUAS is depicted in figure 3-1.

I A e

SR

3.1.1 CUAS PREPROCESSOR OPTIONS

G g e b i R e e

When the preprocessor is executed with no option, the postprocessor external
usage report will contain the names of those subroutines called and the totai
number of calls to each. If the user wishes the execution time of each sub- i
routine in addition to the calling frequency, the option C must be inserted
on the preprocessor execute statement in the Tollowing way.

@XQT,C X.CUAPREPRO
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RUN STREAM

@RUN

GUSE X.,FML=-L79351*PHPA.
@coPY," X.IICONT,TPF$.
@MAP,S USERFILE.USERMAP,ABSELT
@xqQr X.CUAPREPRO -
@xqQr ABSELT

@xqr X.CUAPSTPRO
@FIN

RUN_STREAM DESCRIPTION

Required statement to initiate run on EXEC 8.
Assign referance name X to the CUAS file.
Copy the element IICONT into the run's TPF§ file.

Collection of .absolute in normal way and saved in run's TPF$ file.

The CUAS preprocessor is executed to prepare the absolute element ABSELT

for producing a JHS.
The absolute element ABSELT executed in the normal way.

The CUAS postprocessor is executed to produce its reporis once the
execution of ABSELT is complete.

Required statement to end run on EXEC 8,

Figure 3-1,- Typical run stream including CUAS.
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Use of this option gives the user the maximum reporting capability of the CUAS i L
and also requires the greatest amount of execution time overhead. The times ; 1@
reported will not include CUAS execution overhead, and will refiect the time } :S
required to execute the subroutines in a normal untraced execution. E rfi
i o
If the user is interested in determining only if an external definition has § jfé
been referenced or not during execution, run time overhead may be reduced by z 'gé
inserting the option A on the preprocessor execute statement in the foliowing i o
vay. e
@XQT,A  X.CUAPREPRO 0
When the user's absolute element is then executed, only the first occurrence § ?i
of an LMJ to an external definition will be trapped and all successive occur- . s
rences will operate normally. This option trades off less reporting capability g ,Qf
for less execution time overhead and a small jump history stack file. When % ' f_
this option is used, the postprocessor wi11ireport only if an external name E .ff
was referenced or not, and no error walk backs will be produced in the error é ;Q
location report. The error location report will still be available but wilil % f@
be Timited to the Tocation of the element and segment in which each unique ﬁ 'ﬁﬁ
error occurred. ?. f%
o
If the user is not interested in any external usage report and desires only §§ ’ %“
error location and/or segment loading reports, run time overhead may be further § :?ﬁ
reduced by inserting option B on the preprocessor execute statement in the j Y
following way. G
8XQT.B  X.CUAPREPRO
SRR
When the user's absolute element is then executed, LMJ instructions will be % ;f
processed in the normal manner and only error conditions and segment loads ;é ‘;f
will be trapped. When this option is used, the postprocessor will produce no o L%
external usage report and no error walk backs will be produced in the error ﬁ f;
Tocation report. ;} L
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3.1.2 CUAS POSTPROCESSOR OPTIONS
The CUAS postprocessor options afford the user the capability to 1imit the : Ef
reports produced by the postprocessor to those he desires. The user may - )?\
choose none or one or more of the following options to be included on the *f
execute card for the postprocessor. - ’g
Option Meaning 5
X Do not produce the external usage report. —
E Do not produce the error location report. f ﬁ{

S + . Do not produce the segment loading report. é

W Include a walk back for each error located %

in the error location report. Walk backs E

are not possible if either option A or B i

;
é
|

was specified on the CUAS preprocessor
execution.

G Generate a source element for the TCURS,
and report the generation of this element.
Generation of this element will not be
possible if option B was specified on the
CUAS preprocessor. When this option is
used, following the postprocessor execution P
card must be one additional card on which '
is specified in columns 1-8 the name for
the element to be created. The 2lement is
created in a program file with the internal .
file name DBF which the CUAS postprocessor ?
will automatically assign and free so that
the user need only equate the name DBF to
his secure file name with an EXFC 8 @QUSE o
directive. Options X and G must not be ‘
used together, since the external usage "

3-4 4
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Option Meaning
report must be generated if the test case
element is to be created. The CUAS post-
y processor will always include the version
name TESTCASE on every test case element
it generates in the file DBF.
blank When no option is specified, all possible
reports will be generated, with the excep-
tion of the test case element generation
report,
As an example, the following postprocessor execution would generate a test
case source element and would not produce the segment loading report.
@XQT,GS X.CUAPSTPRO
i 3.1.3 CUAS TIMING OPTION CONSIDERATIONS

When the option C is specified to the CUAS preprocessor, & report of charge
time by subroutine will be generated. The CUAS does not trace calls to
elements from the UNIVAC SYS$*RLIB$ Tibrary file or to any element which
includes one or more $ characters in its name. The time spent within these
elements is accrued to the user-supplied element from which they were called.
The charges reported in this manner accurately reflect the time necessary to
execute the users-supplied FORTRAN source code, but do not provide a break-
down of charges for the execution of UNIVAC-suppiied support subroutines.

The timing of UNIVAC-supplied support routines would probably be only of
academic interest to the application programmer since typically it is not
within the scope of his job or interest to revise or modify such software.
Such software may be indirsctly evaluated by the CUAS by creating a FORTRAN
source element that only refereaces a Tibrary support software function, such
as the FORTRAN WRITE statement. The time charged to such a routine would then
be a charge evaluation nf those routines which support the WRITE statement.
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The CUAS should not be used to evaluate a long-running iterative subroutine
calling sequence program unless an execution test case is chosen which in-
vokes only one or two loops throuéh the calling sequence. Test cases which
invoke several Toops will not enhance the timing data but will cost the user
a considerable amount of computer time for timing overhead.

3.1.4 USER CONTROL OF OVERHEAD

The file JHS in which the execution statistics of a program are stored is
automatically created by the CUAS contingency routine IICONT. This file has

a default maximum size of 10,000 tracks which are allocated in increments of

100 tracks as needed, with each track containing 1792 36-bit cells of

data. In general, the user should estimate for each track of data stored by
subroutine IICONT an additional 1-second SUP charge above and beyond the

normal running time for his program when not being analyzed by the CUAS. The

CUAS postprocessor requires approximately a 1-second SUP charge for processing

each track of data produced by subroutine IICONT, so that the approximate { §
total overhead per track is 2 SUP seconds. The above overhead estimates are ‘
for the maximum overhead case, which is the subroutine timing report genera-
tion capability of the CUAS; when other reporting options are chosen, the
overhead per track will be somewhat less.

The user may 1imit the number of tracks of data created and processed by the b
CUAS by overriding the default maximum size of the file JHS. This is done by
assigning the file JHS with an EXEC 8 assign statement prior to the execution
of the user's program which 1s to be traced. An assignment statement which
Timits the maximum JHS Tile size to 50 tracks might be prepared in the fol-
Towing way. ] 5 "

QASG,T JHS.,F4/50//50 |

When the maximum size of the file JHS has been reached, subroutine IICONT H
discontinues ali tracing and the application program continues its processing é
from that point in the normal way. When the JHS file is filled and closed
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prior to the end of program'execution, the CUAS postprocessor wiil sa inform
the user in its report, and the G option will be disabled. The production
of an element containing the names of subroutines used and not used may not
correct when program tracing is discontinued prior to program completion.

3.1.5 CUAS OPERATIONAL OPTIONS

If the file named JHS and the absolute element creating the file are both
saved, the CUAS postprocessor may be executed in a job run some time after
the one in which the file JHS was created. Multiple executions of the post-
processor may also be done in the same job or a later job. The following
two requirements are necessary and sufficient for the execution of the CUAS
postprocessor,

1. The abrsalute element which created the file JHS is present in the file
TPF$ and is the Tast absolute element inserted into the file TPF$.

2. The jump history stack file is attached to the job, has the internal
file name JHS, and contains a jump history stack for the execution of
the identical absolute element in the Tile TPF$.

If both of the above conditions are not met, the postprocessor will provide a
diagnostic message informing the user of the problem and terminate without
producing any reports.

If the CUAS contingency subroutine IICOMT has been included in an absolute
element but the CUAS preprocessor is not executed prior to the execution of
that absolute element, no jump history stack file will be created, no execu-
tion time overhead will be incurred, and the element will operate identically
as if the standard FORTRAN contingency routine were present. Once an absolute
element has been modified by the CUAS preprocessor, each successive execution
of that absolute will produce a new jump history stack file without further
execution of the CUAS preprocessor. Once an absolute element has been created
which inciudes the CUAS contingency subroutine IICONT, any sp .cific execution
of that absolute may be analyzed by copying it into the file TPF§ and execu-
ting the CUAS preprocessor just prior to the execution of the absolute.
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3.2 ERROR MESSAGES

When the CUAS detects an error or option conflict condition, a message is
generated which fully describes the condition, giving enough information to
allow the user to take remedial action. The CUAS utilizes dynamic core
expansion and may be executed from an EXEC 8 demand terminal. The CUAS will
not expand core above 20K when it is executed as a demand job, and an error
message is provided. Both the pre- and postprocessor require approximately
10K static core, leaving. 10K for data area expansion.
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4, EXECUTION CHARACTERISTICS

4.1 RESTRICTIONS

The CUAS is implemented for operation with FORTRAN.programs including any
UNIVAC 1100 ASSEMBLER programs which conform to FORTRAN conventions. The con-
cept of the CUAS should be applicable to any EXEC 8 single activity application
program in which code and data have been separated sc that each may be recog-
nized, i.e., I-BANKs and D-BANKs. The CUAS, as implemented, assumes that all

the code for a user-supplied subroutine may be found in the absolute element

1-BANK. The CUAS will not operate properly with programs which involve multi-
activites, reentrant code, multibanking, or common banks, and intermixed code
and data in the program's I-BANK.

The above restrictions were designed into the CUAS after identifying the
potential users of the CUAS as FORTRAN application programs. The restrictions
seemed yreasonable in view of the fact that the CUAS will perform its intended
purpose within the environment of FORTRAN application programs and globally
expanding the capability of the CUAS would significantly increase the execution
and primary storage overhead associated with the technique.

4.2 EXECUTION OVERHEAD

The execution overhead of the CUAS involves additional primary storage for the
contingency subroutine above that which would be used for the standard con-
tingency subroutine NINTR$, and additional execution time to perform software
executions of an LMJ instruction. The primary storage overhead is always a
fixed constant, approximately 800 storage cells above the version of NINTR$
which would have otherwise been used by the application program. The user
may arrive at an exact figure by comparing the length of the NINTR$ version
which he would normally use with the CUAS version of NINTR$. The execution
time overhead has been found to be approximately 1 millisecond total Standard
Unit of Processing (SUP) additional charge for each contingency interrupt
trapped. A SUP is used on UNIVAC EXEC 8 systems for determining computer

use charges and is comprised of CPU time, I/0 time, and executive time. The

1 millisecond figure was arrived at by comparing execution SUP charges for the
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execution of a program without the CUAS applied and the identical execution
of that program with the CUAS applied. Additional SUP charges accrued when
the CUAS was applied were divided by the number of contingency interrupts to
arrive at an average charge per interrupt. This technique was applied to

several application programs to project an overall average expected execution
time overhead.

When the CUAS timing report is invoked by option C on the preprocessor execu-
tion card, a very large JHS file will very likely be created. The size is
dependent on the number of subroutine calls and returns trapped. The size of
the JHS will be an order of seven times larger than it is when only subroutine
frequency is requested by no option on the preprocessor execution card. The
amount of data captured in a timing analysis will require a considerable amount
of executive and I/0 time and typically the user should expect an increase

of three to four times in the total charges to execute the program. An abso-
Tute value cannot be placed on the increase since it is dependent entirely on
the number of subroutine calls in the program being traced. In general, the
CUAS should not be used to time Tong-running iterative calling loop programs
unless the execution test case invokes only one or two Toops through the pro-
gram. Such analysis will supply the user with the cost data for each sub-
routine and will not involve a large overhead.

4.3 ACCURACY/VALIDITY

The CUAS was verified by applying it in the analysis of application programs
whose execution characteristics were known. The results of the CUAS reports
for such programs were desk checked to ensure that they reflected accurately
what was known to have happened during the execution of the program.

4.4 COMPUTER IMPLEMENTATION

The CUAS is desfigned and programmed to operate only on UNIVAC 1100 series
computers which are operated with the UNIVAC EXEC 8 operation system. As of
this writing, the CUAS is compatible with UNIVAC EXEC 8 Tevel 31.244, update
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level D, UNIVAC FORTRAN V Tevel E3 and UNIVAC MAP level 27.1. The entire
CUAS is coded in the FORTRAN and ASSEMBLER languages with approximately 95
percent of the code in FORTRAN. The reference version of the CUAS was imple-
mented at the NASA/JSC computing center in June 1976.
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.ﬁ““E 5. REFERENCE INFORMATION
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Eg - 5.1 FUNCTIONAL FLOWCHART OF CUAS PREPROCESSOR
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5.2 FUNCTIONAL FLUECHART OF CUAS POSTPROCESSOR

( LOAD ABSO-
LUTE TABLES

UBROUTINE
GETOPT

SUBROUTINE
LADTAB

VES opTIoN
SPECIFIED

NG OPTION

‘ G
« SPECIFIED

| ves
SUBROUTINE
/ SUSRPT

SET EXECUTIONY -
OPTIONS

NO
B ON PRE= YES

{ NO

/ SUBROUTINE
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5.3 FUNCTIONAL FLOWCHART OF CONTINGENCY ROUTINE TTCONT

STtIATY MRS

(ENTRY NINT@

REGISTER CONTIN-
GENCY WITH EXEC 8

NO

CONFIGURE TIMER
ROUTINE AND IN-
DIRECT LOAD ROU-
TINE FOR TRACING

TERMINATE
INITIAL
ACTIVITY

|

START AND NUMBER
ACTIVITY TO EXE-
CUTE PROGRAM
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| JHS BUFFER

START AND NUMBER 1
ACTIVITY TO FLUSH

-\, ACTIVITY 2
\ —3TINTS

m—

ACTIVITY 1 CONTINUES ]

INITIALIZE
FILE JHS

 ACTIVITY

ER AWAITS WAIT ON
ACTIVITY 1 TO

& h B }

» FINISH i .3 }
f

i
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| 5.4 SYMBOL DEFINITIONS
i ~able 5-1 describes all variables used in labeled COMMON blocks within the
ﬁ CUAS preprocessor and postprocessor. BLANK COMMON is not used in either
i program, and the CUAS contingency’ routine IICONT uses no COMMON.
. Table 5-1I describes constants defined by DATA statements in the CUAS preproc-
' essor main program {CUAPREPRO).
Table 5-1I1 describes constants defined by DATA statements in the CUAS post-
processor main program (CUAPSTPRO).
1
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TABLE 5-I.- VARIABLES IN LABELED COMMON

e COMMON BLOCK NAME: ACWCNT

DESCRIPTION: ACWCNT is used for the communication of code access channel
words from the subroutine FCODE to the subroutine ca111ng FCODE. ACWCNT is
used only in the CUAS preprocessor.

LOCATION NAME DIMENSTQON TYPE | DESCRIPTION

1-8 KACHW 8 I- Cells 1 and 2 contain the base
offset and length of the access
channel words. Cells 3-8 are
used to contain up to two chan-
nel word directives. This array
is dynamically expanded in more
locations as needed.

e COMMON BLOCK NAME: CONTRL

DESCﬁIPTION: CONTRL 1is used to retain general control information for the
operation of the CUAS postprocessor. CONTRL is used only in the CUAS post-

processor.

LOCATION NAME DIMENSION TYPE DESCRIPTION

1 IPSTOP 1 I The @XQT options, in master bit
notation, from the postprocessor
execution

2 IPREOP 1 I The @XQT options, in master bit
notation, from the preprocessor
execution

3 TFWJHS 1 I The number of the cell in the
Jjump history stack file where
the first even cell js Tocated
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o COMMON BLOCK NAME: ~ JHSCNT B o
f? DESCRIPTION: JHSCNT contains information relating to the reading of the Code ';9
A Usage Analysis ‘System (CUAS) Jump History Stack File (JHSF). JHSCNT is used + 3
2. only in the CUAS postprocessor. f'};
. i 5
& LOCATION NAME DIMENSION TYPE DESCRIPTION - A
i, 1 JHS 1 I The six~-character fieldata in- i :
g ternal file name used to refer- i_ ;3
i ence the JHSF ; B
o 2 NSIJHS 1 I The length of the JHSF in 28- g 1
; cell sectors * i
- 3 IBIMN 1 I The number, relative 0, of the | -
E: 112-cell block of the JHSF now § :é
2 contained in the I/0 buffer g Y
: array IBUF E
: 3 LBIMN 1 I The length, in cells, of the g
k block of the JHSF now contained ™ f
E' in the 170 buffer array IBUF !
; 5-116 IBUF 112 I An 1/0 buffer array for contain- -
: ‘ ing four contiguous sectors of - -
P the JHSF A
L
H
4 5-12
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e COMMON BLOCK NAME: TABLES

DESCRIPTION: TABLES is used to retain the location and length of the diag-
nostic tables from an absolute element, and is used in both the CUAS pre-
processor and postprocessor. Primary storage for the diagnostic tables is
dynamically allocated, and TABLES does not contain any of the data, but only
pointers to the table locations in core and ‘the tength of the tabies,

LOCATION NAME DIMENSION TYPE ;| DESCRIPTION

1 IUN 1 I The name of the file which con-
tains absolute element diagnostic
tables

2-11 IADE 10 I The program file directory

entry for the absolute element

12-39 IAHD 28 I The first sector of the abso-
lute element text

40-41 : MSNT 2 I The base offset and Tength of
the segment name table

42-43 MENT 2 I The base offset and length of
the element name table

44-45 MBNT 2 I The base offset and length of
the bank name table

46-47 MSET 2 I The base offset and Tength of
the location counter table

48-49 MEPT 2 ) The base offset and Tlength of
the entry point tabie

50-51 MSLT 2 I The base offset and Tength of
the segment load table
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TABLE 5-II.- DATA STATEMENT CONSTANTS IN CUAS PREPROCESSOR MAIN PROGRAM

PARPMETER

NAME

I0PTA

I0PTB

IOPTC

LTRA
LTRB
LTRC
NINTR
LMASK

IUN
MSENT

VALUE
(00020000000)8

(00010000000)8

(000040000000)8

iAI
1BI
ICI
*NINTR$'

(booouo777777)8

‘TPF$"
(666666666666)

DESCRIPTION

A bit mask used to extract the option
A bit position from an option cell in
master bit notation

A bit mask used to extract the option
B bit position from an option ceil in
master bit notation

A bit mask used to extract the option
C bit position from an option cell in
master bit notation

The alpha letter A -

The alpha letter B

The alpha letter C

The alpha letters NINTR$

A bit mask used to extract the Tower
18 bits of a cell

The alpha letters ‘TPF§'

A sentinel used for insertion into the
contingency subroutine ITCONT
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PARAMETER

NAME

JHSASG

IFRMSK

LTRS{1)
LTRS(2)
LTRS(3)
LTRS(4)
I0PTH

I0PTG

IGOFF

T0PTX

IOPTE

ST TIT I I e e e

TABLE 5-IIT.- DATA STATEMENT DEFINED CONSTANTS IN

CUAS POSTPROCESSOR MAIN PROGRAM

VALUE

(004112302700)8

.
o'

o

g

o
(000000000010),,

(000002000000)8
(7?7775777777)8
(000000000004 )

8

(000010000000)8

DESCRIPTION

An array containing the character
string 'GASG,A JHS.'

A bit mask for checking a facility
status cell

The alpha letters NO
The alpha Tetter C
The alpha letter B
The alpha letter A

A bit mask used to extract the option
W bit position from an optiion cell in
master bit notation

A bit mask used to extract the option
G bit position from an option cell in
master bit notation

A bit mask used to clear the option G
bit position from an option cell in
master bit notation

A bit mask used to extract the option
X bit position from an option cell in
master bit notation

A bit mask used to extract the option
E bit position from an option cell in
master bit notation
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PARAMETER

NAME

I0PTS

IOPTB

IFWSJHS
TUN
JHS
NSIJHS

VALUE

(000000000200)8

(000100000000)8

'TPF$"
' JHS!

DESCRIPTION

A bit mask used to extract the option
S bit position from an option cell in
master bit notation

A bit mask used to extract the option
B bit position from an option cell in
master bit notation

The integer value 8
The alpha letters TPF$
The alpha Tetters JHS

The integer value 0

2FPRODUCIBILITY OF THE
vittGINAL PAGE IS POOR
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|\ ] 5.5 SUBROUTINE DOCUMENTATION

- Individual documentation of the non-UNIVAC EXEC 8 supplied subroutines used in
the CUAS appears in alphabetical order on the following pages.

1. :
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IDENTIFICATION

Name {Title)
Programmer, Date
Machine Identification
Source Language

s AT T ST A TR M R

SUBROUTINE BDZFD

BD2FD (Binary Data to Fieldata)
P. H. Horsley, March 1976
UNIVAC 1100 - Series

PURPOSE

Subroutine BD2FD converts the data and time entry from an EXEC 8 program file
directory item to a four-cell string of fieldata characters.

USAGE

¢ Calling Sequence
CALL 5D2FD(IBDAT, IFDDAT)
Arguments:

Parameter

name Description

Time in secconds past mid-
night in bits 18~35,

month in bits 12-17, day in
bits 6-11, year MOD{64) in
bits 0-5

In/0ut
In 1

Dimension Type
I

IBDAT

Qut 4 I

IFDDAT Four-cell array containing

'MM/DD/YYbbbb HH:MM:SSbbbb'
where MM=month, DD=day,

YY=year, HH=hour, MM=minutes,

SS=seconds, b=fieldata biank

L BREEDING PAGE BLANK NOT i1
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METHOD
@ Model

- The binary values of the date and time are séparated from the input param- .
; eter IBDAT, and a fieldata character string of the corresponding numbers /
j is constructed in the output parameter arvay IFDDAT. -

RESTRICTIONS

® Operational

|
|
|
% Subroutines ICLSFT and ILLSFT are required.
]
!

S S S S ey
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SUBROUTINE BUBSRT

A
P
:
s
;
RN

IDENTIFICATION
Name (Title) - BUBSRT (Bubble Sort) E :

Programmer, Date P. H. Horsley, Septembér 1975 i r'ﬁﬁ
UNIVAC 1100 - Series Jj

FORTRAN V

‘Machine Identification

1 Source Language

. PURPOSE S

5; Subroutine BUBSRT sorts a numeric integer array into ascending seguence and ‘E ?j

e optionally reorders two other arrays in the same sequence as the sorted array. ! i?

g; USAGE é -

i ¢ Calling Sequence f £

CALL BUBSRT (IA, IP, NC, L, N)

; Arguments: : .3

- -7 Parameter : i,
; name In/Qut Dimension Type Description P -3
¥ IA In Variable i The integer array to sort ! ;?
i IP In Variabie I The first array to be reordered same E E;

i as IA. See parameter N i -

ig NC In Variable I The second array to be reordered same 3 Ed

L as IA. See parameter N 3 ?ﬁ

L In 1 I The Tength of the array 1A. If IP and/
N i or NC are used, then their lengths are E :
o assumed the same as IA *; s

L no N In 1 I If 1, do not reorder IP or NC (.
- If 2, reorder IP only
= If 3, recrder both IP and NC 2

I " IA Out Variable I The sorted array
?' ;é Ip Cut Variable I Reordered array %

NC Out Variable 1 Reordered array i

o
1

[N

ot
Col)




i i - w - 4
‘- 4
! ( &3
; ' b B
METHOD
e Model
Subroutine BUBSRT uses a bubble sort technique te reorder the integer array -
: IA into ascending sequence numerically. The arrays IP and NC are not sorted
Ef but strictly reordered in the same sequence as the array IA. For example, .
f it the sort of the array IA requires swapping the values in position i |
;_ § and J, the values in position i and j of the arrays IP and NC are also
f § swapped. If the recrdering of either IP, NC, or both is not desired, these
? E arguments in the calling sequence need not be arrays but may be merely
C undimensioned dummy arguments.
|
H
A
. : T
: -,
|

>

:
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SUBROUTINE CKDOLR |

CKDOLR (Check Doliar) i
P. H. Horsley, April 1976
UNIVAC 1100 - Series
FORTRAN V

Name (Title)
Programmar, Date

e Machine Identification
L Source Language

IDENTIFICATION 3
k:
i
1“;

PURPOSE

Subro.tine CKDOLR determines if a fieldata $§ character is included in a two-
cell array of fieldata characters. L

USAGE :
%; o Calling Sequence

CALL CKDOLR (NAME, IRET)
Arguments:

R

Parameter
name In/0Out Dimension Type Description

%l NAME In 2 I The array of fieldata
i characters to check for a
$ character

4:5:.\;-.'—».; PERSPE SO ‘.;,A 5

IRET out 1 I 0 if no $ character found;
if 1, array contains at
; - least one § character

METHOD
e Model

scan terminating either #hen a $ character is found or when ail characters

k ;f | The two-cell array of characters is inspected from left to right, with the i '§;
g{ have been inspected. _ H ¥
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IDENTIFICATION

Name (Title)
Programmer, Date
Author, Date

Source Language

PURPOSE

USAGE

Machine Identification

s e Calling Sequence
S 3 CALL CLSEOR ($LAB)

Subroutine CLSEOR closes—a
was opened with subroutine

SUBROUTINE CLSEOR

4 ;
! i

CLSEOR (Close Output Routine)
D. M. Braléy, May' 1973

P. H. Horsley, June 1976
UNIVAC 1100~Series :
UNIVAC 1100-Series Assembler

symbolic element in an EXEC 8 program file which

OPNEGR.

Dimension Type

ti fg N Arguments:
g Parameter
-g name In/0ut
$LAB

METHOD
e Model

i S

Description
The Tabel number to return

to if element is not suc-

cessfully closed

The UNIVAC-supplied package SOR is used to close the source element.
is documented in U.P. 4144, Rev. 3.

REPRODUCIBILITY OF TEE|
ORIGINAL PAGE IS POOR

SOR




RESTRICTIONS

s Operational

Subroutine OPNEOR must be called to open the source e1ement,'and usually
subroutine OUTIMG will be called to insert source 1ines into the element
before subroutine CLSEOR is called to close the element.

5-26
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NAME (Title)

SUBROUTINE CSFER

IDENTIFICATION

CSFER (CSF EXEC Request)

P. H. Horsley, May 1976
UNIVAC 1100-Series

UNIVAC 1100-Series Assembler

Programmer, Date
Machine Identification
Source Language

1

PURPOSE

Subroutine CSFER performs an executive request to the EXEC 8 entry point CSFS$.

USAGE

# Calling Sequence
CALL CSFER (ICC, ISTAT)
Arguments:
Parameter , :
ICC In Variable I Array containing control
~, card image for CSF§ formatted
/ . as described in U.P. 4144,
" " Rev. 3, pp. 4-41, 43

ISTAT Qut 1 I Status from register A0
' following completion of
request

METHOD
& Model

Subroutine CSFER does an executive request to the EXEC 8 entry point CSF$.
The address of the parameter array ICC is supplied as the control card
image address, and the content of the register AO is stored in parameter
ISTAT upon return from the request.

5-27
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SUBROUTINE DISKIO G404

© " IDENTIFICATION
i Name (Title) - DISKIO (Disk Input Output)

. Programmer, Date

P. H. Horsley, September 1975
UNIVAC 1100 - Series

n Machine Identification

% Source Language UNIVAC 1100 - Series Assembler

PURPOSE 1

Subroutine DISKIO will either read or write FASTRAND formatted secondary E e
storage on UNIVAC 1100 EXEC 8 operating systems. . ;

USAGE 5
%f e Calling Sequence - ”
i. CALL DISKIO (IUN, I0P, ISS, INS, MRAY, ISTAT) . , P f{
3 Arguments: ] ot

i ST e

Parameter
name In/Out Dimension Type Description

TUN In i I A six-character fieldata name of the
file name to read/write. The name is
expanded to 12 characters by subrou~
tine DISKIO by adding six blanks.

é 10P In 1 I A 1 for write operation or 2 for read ; A
i operation. { &

ISS In 1 I The sector number relative to 0 at
which to start the read or write

INS In 1 I The number of 28 cell sectors to read/ % ;
Y B write starting at sector ISS

& ¥ MRAY In/Qut 28*INS I If 1I0P = 1, the primary storage array 3

] " is transferred to secondary storage. b o
| BT - If I0OP = 2, the primary storage array
is filled from secondary storage. The
tength of this array must be defined

ir-; 5-29 : %

FRECEDING PAGE BLANK NOT FIL3




i

Parameter
nane In/0ut Dimensiqn « Type
ISTAT  Out 1 1

e Error Messages

None - errors indicated only by value of the parameter ISTAT upon return to
caller. ISTAT will be set to -100 if the value of the parameter IOP-is

neither 1 or 2.

METHOD
e Model.

Subroutine DISKIO creates an I/0 packet for the read or write request and !
then performs the actual I/0 operation with an Executive Request (ER) to f

the EXEC 8 entry point IOW$. The variable ISTAT is set directly from the

Description ' ;uL

by the calier and must be adequate to
contain the number of 28 cell sectors
to be transferred. ;

The postive actual number of cells ;
transferred if the operation completes .
normaliy, & negative number, same as IR A
I/0 error messages from UNIVAC Publica- : u
tion 4144, Rev. 3, Appendix C, if the

1/0 was not completed normally. A -
positive number returned but less than

28*INS indicates end of allocated mass

storage was reached during the transfer 4
and only the indicated number of cells — e
was transferved.

I/0 packet status cell before veturning to the caller. ?
Subroutine DISKIQ saves and restores all registers used interpally. ) #
@ Reference : .
UNIVAC Publication 4144, Revision 3, Section 6.3.5, pages 6-11 and
Appendix C.
-3
Iy OF THE ‘
REPRODUCE POOR i
PAGE 18 |
ORIGINAL : I
oy
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SUBROUTINE ELRPT
IDENTIFICATION | i 5
Name (Title) - ELRPT {Error Location Report) 2
Programmer, Date - P. H. Horsley, December 1975 - *
Machine Identification - UNIVAC 1100 - Series g
Source Language - FORTRAN V ' .?
PURPOSE .
%% Subroutine ELRPT produces the CUAS ervor location report and is intended for i
%E use only within the CUAS postprocessor. R
. USAGE
e Calling Sequence
CALL ELRPT (IERR, ISTAT)
Arguments: :
‘1 parameter o
’ name In/Qut Dimension Type Description
© IERR Out i I An error indicator, set nonzero to
: indicate an error and type
ISTAT Out i I A status flag associated with the
error type
\
- o Labeled COMMON
E; A1l of the labeled COMMON blocks TABLES and CONTRL are required (refer to
g Tabeled COMMON block description in table 5-I. The data in both COMMON '
blocks are used strictly as reference data and no output from the subrou- :
tine occurs through the COMMON blocks. o,
e Error Messages §
None - all errors are indicated by a nonzero value of the parameter IERR. %
IERR=901 indicates an I/0 error has occurred while attempting to read file
w] 5-31
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JHS, and IERR=802 indicates that the required dynamic core could not be
allocated. In the second case, parameter ISTAT contains the amount of core
needed. '

METHOD
@ Model

Subroutine ELRPT scans the CUAS JHS to locate error event cells entered in
the file by the CUAS contingency routine IICONT. The content and format
of the JHS is presented in Appendix D of the CUAS program documentation.
The type of the error is determined from the'upper 18 bits of an error
event cell and the address at which it occurred is determined from the
lower 18 bits of the cell. The element within which the address is locat-
ed is determined by inspection of the location counter table in COMMON
block TABLES. As the JHS is scanned, segment load event cells are used
to maintain which segments of an overlaid program are loaded. This is

. done by calling subroutine SLTSET once for each segment load event cell

;. encountered. The segment Toad table thus maintained is then used to re-

: solve address ambiguities should any be enountered.

A walk back to the main routine is provided for each error located if the
trace has been requested and then only depending on the CUAS preprocessor
aoptions. The preprocessor options are determined by inspection of cell 2
of COMMON block CONTRL. If either option A or B was specified to the CUAS
preprocessor, the walk back is not performed in any case. If neither
option A or B was specified to the CUAS preprocessor, cell 1 of COMMON
block CONTRL is inspected to determine if the user desires the walk back

: ;

; ; The walk back is performed by proceeding backwards in the JHS from the

i ‘ point where an error event cell was encountered. Subroutine call event |
cells are inspected to determine the calling sequence to the element within
which the error occurred. During this process, the external name table and
element name table from COMMON block TABLES are used to correlate addresses
to names.

I 5-32
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Suﬁkoutine ELRPT dynamically allocates the temporary storage needed in order
to produce the error location vreport, and then dynamicaily releases this core
v once the report is finished. This is accomplished by using the subroutine

. GCORE and RCORE. The amount of dynamic core allocated is dependent solely on
. the size of the diagnostic tables from the absolute element for the program
under analysis.

RESTRICTIONS !

o Operational e

Subroutines SLTCLR, SLTSET, GCORE, and RCORE and functions ILLSFT, IRRSFT,
and NGET are required.
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SUBROUTINE FASLT

IDENTIFICATION

Name (Title)
Programmer, Date
Machine Identification
Source Language

P . SE—— e S T
B i o PR Ny By

FASLT (Fetch Absolute Segment Load Table)
P. H. Horsley, May 1976

UNIVAC 1100-Series

FORTRAN V

PURPOSE

Subroutine FASLT fetches

the segment ’load table from an absolute element in an

EXEC 8 program file.

USAGE

¢ Calling Sequence

Y A L T T T T

CALL FASLT (IERR, ISTAT)

Arguments:
" Parameter
name In/Out Dimension Type Description
TERR Out 1 I Error condition indicator
ISTAT Out 1 I Value associated with ervor

condition

8 Labeled COMMON

A1l of the 1abeled COMMON block TABLES are reguired (refer to labeled
COMMON block description in table 5-I). The core to contain the segment
Joad table is dynamically allocated with the location and length of the
table filled into array MSLT in labeled COMMON block TABLES.

Error Messages

None - all errors are indicated by a nonzero value of the parameter IERR.
IERR=801 if the dynamic core needed to load the segment load table cannot

>3 FRECEDING PAGE BLANK NOT Fi..
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e

be allocated, in which case the parameter ISTAT contains the amount of
core needed. IERR=802 if the segment Toad table could not be iocated in
the absolute element.

METHOD
o Model

The segment load table is a part of an absolute element as prepared by the
UNIVAC MAP under EXEC 8. The content and format -of an absolute element is
described in Appendix C. The segment load table is extracted from the
control bank of &the absolute element and read into a block of core which

is dynawically allocated. The program file and absolute e.ement are deter-
mined frun the data in Tabeled COMMON block TABLES.

RESTRICTIONS

e Operational

Subroutines DISKIO and GCORE and function IRRSIT are required.
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SUBROUTINE FCODE

IDENTIFICATION

Name (Title) FCODE (Fetch Code)
Programmer, Date - P. H. Horsley, August 1975
Machine Identification UNIYAC 1100-Series

Source Language FORTRAN V

PURPOSE

Subroutine FCODE locates the start of the I-BANK code of an element within an
absolute =iement residing in an EXEC 8 program file.

USAGE

¢ Calling Sequence
CALL FCODE (IWP, IES, IEL, IERR, ISTAT)

Arguments:
Parameter
name In/0ut Dimension Type Description
TP In 1 I The word number, relative
0, of the segment name
table entry describing the
segment which contains the
element
IES In i I The primary storage address
of the first location in
the element's I-BANK
IEL In 1 I The primary storage length
of the element's I-BANK
IERR Out 1 I An error condition indi-
cator
ISTAT Out 1 T Value associated with

error indicator IERR

5-37




o labeled COMMON

A1l of the labeled COMMON blocks TABLES and ACWCNT are required (refer to
the labeled COMMON block description in table 5-I). The data in COMMON :
block TABLES is used strictly as reference data and no output of data ] VA
occurs through the COMMON block. The array KACW in COMMON block ACWCNT is
used to return to the calling routine the Tocation of the element's I-BANK
code.

e Error Messages

None - all errors are indicated by a nonzero value of the parameter IERR. ,
IERR=401 if the dynamic core needed to expand the array KACW is not avail- §
able, and the parameter ISTAT contains the amount of core needed. f

METHOD
¢ Model

The parameter IWP is used to retrieve the segment data from the segment
name in table COMMON block TABLES, describing the segment which contains
the desired element's I-BANK code. The access channel words (ACW's) for
that segment are inspected to determine the disk location of the element's
I-BANK code. Disk access directives are returned in COMMON block ACWCNT
which will enable the calling routine to retrieve the actual code for the
element.

RESTRICTIONS

¢ ‘Operational

Subroutines DISKIO, GCORE, and function IRRSFT are required.

.;%
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SUBROUTINE FNDELT

IDENTIFICATION

Name (Title)
Programmer, Date

by Machine Identification
g Source Language

FNDELT (Find Element)

P. H. Horsiey, April 1976
UNIVAC 1100-Series
FORTRAN V

PURPOSE L _::

Subroutine FNDELT locates (within the location counter table from an absolute %
element) the entry describing the address of the program element.

g

1

USAGE

e Calling Sequence o i ff
CALL FNDELT (IADR, ISP, ISET, LENSET, IRET)
él _ Arguments:
s : - Parameter , ;
IADR In 1 I The address for which the
Tocation counter table
entry is to be found

ok mee e .

ISP In 1 I Segment name table index :
of segment within which ¢
address is located :

b e P e anh s v . B e

ISET in Variable I Location counter table
. array

LENSET In 1 I Length of location counter
table

A2

IRET Qut 1 I Index of entry in location

- counter table describing P i

. element within which ad- P
t¥_;' dress is contained ;i \g

% ? 5-39 i :%




¢ Error Messages

None - the parameter IRET 1is set to -1 if the location counter table entry
could not be found.

METHOD
¢ Model

The Tocation counter table (LCT) is inspected with a Tinear search for an
entry (within the specified segment) which contains the specified address.

RESTRICTIONS

e Operational

The function IRRSFT is required.

4
REPRODUCIBILITY OF it
ORIGINAL PAGE IS PCOR
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SUBROUTINE GCORE

i IDENTIFICATION

o Name (Title) - GCORE (Get Core) % }'?1
b - RCORE (Release Core) LR

g LCORE (Limits of Core)
Programmer, Date P. H. Horsiey, March 1976 i :
Machine Identification - UNIVAC 1100-Series " P

Source lLanguage UNIVAC 1100-Series Assembler '

1 ro

PURPOSE Lo

The purpose of each of the three entry points follows: E jé

% Entry point GCORE dynamically allocates additional primary storage at the i ?ﬁ
- end of a program's D-BANK, or extends the length of a block of primary storage
t“. - previously allocated by subroutine GCORE.

i Entry point RCORE releases blocks of core which were dynamically allocated by E :
GCORE. i

Entry point LCORE suppliies information as to the core in use and the mode of
the job executing the program, either demand or batch. ki

USAGE

o £ e Calling Sequence
CALL GCORE (ITYP, LEN, A, LOC, $LAB) |
Arguments %*

I ’
-

: - 5-41
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Parameter
name

ITYP

LEN

1L.0C

$LAB

In/Out

Dimension

Type

In 1 1

In 1 I

In Variable I

Qut 1 I

In -

5-42

Set to 1 to request a new
block of core be allocated,
set to J to request exten-
sion of last block allo-
cated

The length, in cells, of
the core to be allocated

The array name to be used
as the base address for
referencing the dynamic
core

The offset used from array
A to reference the dynamic
core. A(T+LOC) will
reference the first cell
and A{(LEN+LOC} will ref-
erence the last cell. IFf
parameter ITYP=0, LOC is
not set on return

The FORTRAN statement
label number to return to
if an error occurs

5
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:
1
e

CALL RCORE(N}
Arguments:

Parameter
name In/0ut

N In

CALL LCORE (INFO)
Arguments:

Parameter
name In/0ut

INFO Qut

Dimension

1

Dimension

T A T T T T e e g e T T L

Type

5

5-43

Description

The number of dynamically
allocated core blocks to
release. The blecks re-
Teased are the last M blocks
allocated by GCORE. If N

is a negative number, all
dynamic core blocks are
released.

Description

INFO(T)=Job type, 4 for
demand, 5 for deadline
batch, 6 for normal batch

INFO(2)=Total core in use
by program at time of call

INFO(3)=Maximum core which
GCORE will allocate for
caller. A demand job is
lTimited to 20K, a batch
job 65K.

INFO(4)}=The number of blocks
which have been allocated by
a type 1 call to GCORE.

INFO(5)=The maximum number
of blocks which GCQRE will
allocate
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8 Error Messages

None - erroy conditions are detected only by entry point GCORE, and are
indicated by returning a negative value of the parameter LOC and returning

to the statement number indicated by the parameter $LAB rather than a nor-
mal veturn. The ervor condition is indicated by the value of the parameter
LOC, which may take on values as follow:

-1 = The length of the requested block would exceed maximum core restrictions.

-2

)

The maximum number of blocks which GCORE can handle are currently
allocated. As of this writing, the maximum number is 20.

-3 = An add core to Tast block request was made, but no blocks have
been aliocated by GCORE.
-4 = The parameter LEN is negative, no core was allocated.
METHGD
e Model ﬁ{” J
EXEC 8 allocates core to a user program in pages of 512 cells each, with S

the programs I-BANK and D-BANK in disjoint sets of pages. The GCORE sub-
routine extends a program's D-BANK only by allocating additional pages of
core at the end of the static D-BANK pages. Subroutine GCORE controls the
dynamic core by means of Tegical blocks which are of variable iengths as
specified by the calling routine. Once a block is allocated, it may be
extended only if it is the last block allocated by subroutine GCORE. A
nested biock may be made the last block allocated by releasing all blocks
which were allocated after it.

New pages are allocated or released dynamically by'means of the EXEC 8
entry points MCORE$ and LCORE$, vrespectively. New pages are allocated only
if a block will not it within the unused core in the last page in use by
the program.

FPRODUCIBILITY OF THE -
ORIGINAL PAGE 1S POOR i
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RESTRICTIONS

!,f’: N £
“; LRt

o Operational ' it

TR

This subroutine may not be used to exceed the core Timitation requirements
in force at the NASA/JSC 1100/EXEC 8 comﬂutihg faciﬁity. A request for more 5 s
2 core than allowed a demand job will result'in an error return from sub- i

- routine GCORE and no additional core wil¥ be' aliocated. Subroutine GCORE i
) is designed to aid the user in installing demand programs and conserving
storage resources through dynamically allocating only that storage required
and/or allocating and releasing temporary storage arrays as needed, so that
temporary storage may share a common address space.
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L E SUBROUTINE GETOPT -
! ) :
- IDENTIFICATION ! ]
;{ ] Name (Title) - GETOPT (Get Options) ! fz P
! Programmer, Date - P. H. Horsley, December 1975
.- Machine Identification - UNIVAC 1100 - Series
E Source Language - UNIVAC 1700 - Series Assembier % ?
PURPOSE .
Subroutine GETOPT returns the @XQT options specified when the program calling :
subroutine GETOPT was executed,
USAGE
® Calling Sequence
CALL GETOPT (IOPT) i
Argument : .
L Parameter :
0 name In/Qut Dimension Type Description :
| I0PT Out 1 I The options in master bit notation ?
METHOD
‘ ¢ Model \ 3
Subroutine GETOPT does an executive request to the EXEC 8 entry point OPTS. :
EXEC 8 returns the option word in register A0, which is then stored in
parameter IOPT. Within IOPT, the options are specified in master bit
notation, that is, bit 26 is set on if option A was present and bit 0 is -,
set on if option Z was present. )
PRECEDING PAGE BLANIK: NOT Filk :
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T . SUBROUTINE IICONT *
i v i'; ot
N B
| I IDENTIFICATION
f }% Name (Title) - TICONT (Contingency Routine) | % :
: b Gy
- F - Programmer, Date - P. H. Horsley, April 1976 (I
- Machine Identification - UNIVAC 1100 - Series
]
S Source Language - UNIVAC 1100 - Series Assembier :
o o
5 ; PURPQSE i
i P i )
; § Subroutine IICONT registers a contingency handler routine with EXEC 8 and traps : -
. g program contingencies when they occur during the execution of a program. Sub- g
3 ; routine IICONT js intended for use with the CUAS for creating a jump history E
: % stack file of a FORTRAN application program execution. This subroutine contains %
: % no FORTRAN callable entry points. ;
: g %
. ; USAGE ?
) % | ! 8 Calling Sequence (Assembly Language) :
LMJ  X11,NINTR$ !
g + 0
: : Arguments : P
i % One cell must foliow the LMJ instruction as the return jump is to X11 + 1. : f
. i METHOD ki y
k | e Model
; j Every UNIVAC EXEC 8 FORTRAN main program inciudes a reference to the
b % external NINTR$ as the first executable instruction of the program. The
- g purpose of the subroutine containing the external name NINTR$ is to register x
i a contingency handler routine with EXEC 8. A contingency routine is ; ;
. described in UNIVAC Publication 4144, Revision 3, Section 4.9, L
3 A standard contingency handler routine is provided in the UNIVAC FORTRAN
: 1ibrary. Subroutine IICONT performs the same functions as the standard,
; I L [
; — PRECEDING PAGE BLANR NOT FIi-
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but has the expanded capability to create a 'JHS of ‘a FORTRAN program ex-
ecution. The JHS content and format as created by subroutine IICONT is
described in Appendix D. The tracing of program errors is done directly
by trapping the errors in the normal way and then inserting this infor-
mation into the JHS. The tracing of subroutine calis and juﬁps is done
by interpreting an illegal operator (IOPR) intervrupt as an expected event
which signals that control is to be transferred to or from a subroutine.
The transfer is performed by a software execution of the instruction, and
the fact that the transfer was made is inserted into the JHS.

Subroutine IICONT also contains the code for performing segment loads
when segment Toading is by the ‘indirect method. This code has the ex-
panded capability to record into the JHS the fact that the segment was
Toaded.

RESTRICTIONS

e Operatiomal

Ten cells are reserved jmmediately preceding the entry cell NINTR$. These
10 cells are used as a communication area between the CUAS preprocessor

and subroutine IICONT. Any change in the length, Tocation, or format of
these 10 cells will require compatible changes be done in the CUAS preproc-
essor. The 10 cells contain the foilowing information:

Cell Description
1-2 The fieldata name of the absolute element within which

TICONT is contained

3-4 The fieldata version name of the absolute element within
which IICONT is contained

5 The time and date of creation of the absolute element

6 A sentinel cell set to the octal value (666666666666) by the
CUAS preprocessor

5-50 REPRODUCIBILITY OF THL
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Cell Description

7 The start address of the indirgct load table in this absolute
element

BREEd

L RSN NG e N T T

’ 8 The last address of the inqire;t Toad table in this absolute i bl
element g ’4}

3 9 The CUAS preprocessor options in master bit notation

10 A sentinel cell set to the octal value (666666666666)

i% When the CUAS preprocessor is executed, it examines cell 10 of the area 5 -
and if it does not contain the specified sentinel, the preprocessor assumes k
o that the incorrect version of NINTR$ has been included in the absolute. :
5 The first nine cells of the area are filled in by the preprocessor as part
of its task of modifying the absolute code. Cell 6 of the area is used

by subroutine IICONT to determine if the absolute element has been modi-
fied by the preprocessor. If the specified sentinel is not found in cell
6, it is assumed that the absolute has not been modified. If the code has
been modified, cells 1-5 and cell 9 of the area are passed on the the CUAS
postprocessor by inserting them into the jump history stack file.

Any change of the location, order, format, or length of this 10-cell area i

without compatible changes in the CUAS preprocessor will result in improper E\

operation of the entire CUAS. iﬂ
: The timing subroutine contained within subroutine IICONT is designed for J% E
f operation on the EXEC 8 operating system in use at NASA/JSC as of this i ;
i writing. The Tformulas used by this routine in computing timing charges ‘i ?
5 may be found in Appendix A. The technique for determining time is, in _% » f
f; ?ﬂ general, EXEC 8 installation dependent. é }
O 5-51 L |
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i ;j< 3 ~ FUNCTION ILLSFT
' IDENTIFICATION |
i Name (Title) - ILLSFT (Logical Left Shift)
E - IRRSFT (Logical Right Shift)
§} - ICLSFT (Circular Left Shift) i
£ - ICRSFT (Circular Right Shift) .
z Programmer, Date - P. H. Horsley, August 1975 _ :
i Machine Identification - UNIVAC 1100 - Series T
; Source Language - UNIVAC 1100 - Series Assembler | ;;
: PURPOSE
: The purpose of each of the four entry points follows:
;ﬁ ; Entry point ILLSFT performs a logical left shift on a single cell. Bit posi-
; § tions vacated are zero filled, bits shifted out are lost. 3
ii : Entry point IRRSFT performs a logical right shift on a single cell. Bit posi- ;
¢ tions vacated are zero filled, bits shifted out are lost. .
? ; Entry point ICLSFT performs a circular left shift on a single cell. Bits ?
: L shifted out of the upper left position are reentered at the Tower right. i .3
; Entry point ICRSFT performs a circular right shift on a single cell. Bits .
] shifted out of the lower right position are reentered at the upper left. B
'ji USAGE, B
S e Calling Sequence S
. I = ILLSFT (IVAR, NUB) S
b Arguments: i A
L Parameter : ;s
] i name In/Out Dimension Type Description : :
: w IVAR In 1 I The t¢ell containing the bits to shift 3 Q
. ‘ - i '
: _6% ] ), :
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Parameter
~__hame In/0ut Dimension Type Description
NUB In 1 : I The number of bit posit1ans to shift
: left in IVAR
1 Out 11

= IRRSFT (IVAR, NUB)

Arguments:

Parameter ]
name In/0ut Dimension Type
IVAR In 1 I
NUB in 1 I

I - Qut 1 I

I = ICLSFT (IVAR, NUB)

Arguments:
Parameter
name In/Out Dimension Type
IVAR In ' 1 I
NUB In 1 I
1 Out 1 I

I = ICRSFT (IVAR, NUB)

Arguments:

Parameter
name In/Out Dimension Type
IVAR In 1 I/R

The shifted cell as the function value.
IVAR is unchanged

Description

The cell containing the bits to shift
right

The number of bit positions to shift
right in IVAR

The shifted c¢ell as the function value.
IVAR is unchanged

Description

The cell containing the bits to cir-
cular shift left

The number of bit positions to shift
left in IVAR

The shifted cell as the function value.
IVAR is unchanged

fescription

The cell containing the bits to cir-
cular shift right
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- Parameter
4 1? name In/Out Dimension Type

Description ?
NUB In 1 1 The number of bit positions to shift :
' right in IVAR
I Qut 1 I The shifted cell as the function value.

IVAR is unchanged.

¢ Error Messages

None - for all four entry points, the value of the parameter NUB is checked

and if it is less than or equal to zero, or greater than 36, no shift is
performed and a return to the calier is done. T

METHQD
8 Model

A1l four entry points insert the value of the parameter NUB into the
appropriate machine instruction and then that instruction is executed to
perform the shift. The shifted value is in register A0 when the subroutine
returns to the caller. The calling sequence to all four entry points con-
form to FORTRAN conventions in that they are referenced by an LMJ instruc-

tion using X11, and the return point allows for the FORTRAN walk back word.
Subroutine SHIFTY uses onily registers A0 and X11.

: 5-55
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SUBROUTINE LADTAB

[ ENTIFICATION

Name (Title)
Programmer, Date
Machine Identification
Source Language

LADTAB (Load Absolute Tables)
P. H. Horsley, March 1976
UNIVAC 17100-Series

FORTRAN V

PURFP LSE

Subroutine LADTAB allocates primary storage for the diagnostic tables and
then reads them into that area from the last absolute element inserted into
a program file.

USAGE 1 iﬁ

e Cailing Seguence
CALL LADTAB (IERR, ISTAT)

Arguments:
Parameter -
name In/0ut Dimension Type Description =
IERR Out 1 I An error condition indicator |
ISTAT Qut 1 I A status value associated

with the error condition : é@

® Labeled COMMON

A1l of COMMON block TABLES is regquired (refer to the labeled COMMON de-
scription in table 5-I). The size of the COMMON block is dynamically
expanded to exactly contain the tables from an absolute element.

e

G PAGE BLANE NOT Feo
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Error Messages

None - all ervor conditions are indicated by a nonzero value of the param-
eter IERR., IERR=101 if the core for the tables could not be allocated,

in which case parameter ISTAT contains the amount of core needed. I1ERR=10
if the file referenced is not a program file. IERR=103 if no absolute
element exists in the referenced file. TERR=104 1f the absplute element
does not contain diagnostic tables.

METHOD
o Model

The sequence number of the Tast absolute element inserted into the program
file is determined from the program file header table. The sector address
and size of the diagnostic tables is determined from the header table for

the absolute element. Core is expanded to hold the tables by calling sub-
routine GCORE and then the tables are read into that area by calling sub-

routine DISKIO.

RESTRICTIONS

® Operational

Subroutines GCORE, RCORE, and DISKIO, and function IRRSFT are required.
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SUBROUTINE MINT |

IDENTIFICATION

Name (Title)

| Programmer, Date

?f . Machine Identification
Source Language

MINT (Modify Instruction)
P. H. Horsley, April 1976
UNIVAC 1100-Series
FORTRAN V

PURPQSE

Subroutine MINT scans the I-BANK code of an absolute element and modifies the
~operation code of LMJ and J instructions to illegal operation codes.

USAGE

@ Calling Sequence
CALL MINT (IOPTWD, NIWD, IERR, ISTAT)
Arguments:

Parameter
name In/0ut Dimension Type Description

I0PTWD In 1 I . The @XQT options in master
‘ bit notation

NIWD Out 1 i The index of the third cell
in the external name table
for the name NINTR$

1ERR Qut 1 1 An error condition indicator

3

ISTAT Out 1 I A status value associated
with IERR

5-59
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s Labeled COMMON

A1l of the labeled COMMON blocks TABLES and ACWCNT are required (refer to
the labeled COMMON block description in table 5-I). The COMMON blocks are , -
used strictly as reference data, and no output of data occurs through the . j f
COMMON blocks.

#® Error Messages '

None - all error conditions are indicated with a nonzero value of the pa-

rameter IERR. IERR=201 if dynamic core cannot be allocated for local ; ”‘j*
werking arrays, in which case parameter ISTAT contains the amount of core 5 ';ﬁ
needed. ' "i
METHOD L
o Model L

The I-BANK code for each user-supplied element of the absolute is scanned
for LMJ instructions to an external reference and J instructions which
will transfer control outside of the element being scanned. These in-
structions are then modified by inserting into the operation field an
octal 7700 for an LMJ and an octal 7701 for a J instruction. Any element
.which was obtained from the SYS$*RLIB§. file or any element which contains
a $ character within its name is not scanned and modified. Similarly, any
LMJ instruction which will transfer control to an address in such an element
is not modified. The element IICONT is not modified and any LMJ to the
entry point NINTR$ is not changed to an illegal operator. A J instruction
is always modified if an index register is used in forming the jump to

; ; address. When no index register is used, the instruction is modified only
if the jump to address is outside the range of the element containing the
J instruction, or if the address is indirect.

RESTRICTIONS

@ Operational

Subroutines GCORE, RCORE, CKDOLR, FNDELT, and FCODE and functions IRRSFT,
ICLSFT, and ICRSFT are required.
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,{Q“é FUNCTION NGET .
IDENTIFICATION b
Name (Title) - NGET (Next Get)
- Programmer, Date - P. H. Horsley, Decembar 1975

Machine Identification

UNIVAC 17100 - Series
FORTRAN Y

Source Language

PURPOSE

Function NGET returns to the caller a single cell of the Code Usage Analysis
System (CUAS) Jump History Stack File (JHSF) as the value of an integer func-

tion. The desired cell number is furnished to the function in a calling
argument.

USAGE
® Calling Sequence
1 I = NGET (NB, $LABEL)

Arguments:
Parameter
name In/Out Dimension Type Description
NB In 1 I The number of the desired cell from
the JHSF
$LABEL In 1 I The label of the statement returned to
if the requested cell is outside the
JHSF range, that is, an end-of-file
condition
NGET Out 1 I The content of the requested cell from
the JHSF

e Labeled COMMOM

A1l of COMMON block JHSCNT is required (refer to the Tabeled COMMON
description in table 5-1)}. COMMON block JHSCNT is used strictly for
reference and no OUTPUT of data occurs through the COMMON block.
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® Error Messages

None - if the caller attempts to reference a cell outside the JHSF Timits,
a nonstandard veturn through parameter 2 is performed.

METHOD
e Model

When function NGET is called, the variable NSIJHS is examined and if zero,
NGET assumes this is the initial call o the routine. The first four
sectors of the JHSF are retrieved and the variables NSIJHS, IBIMNM, and
LBIMN are initialized. Once these variables are initialized, the first
call and succeeding calls determine the block number within which the
requested cell, in parameter NB, is contained. A block is defined as four
28-cell sectors as 112 total cells. If the necessary block is currentiy
in the I/0 buffer array IBUF, as indicated by the variable IBIMN, the
requested cell is retrieved and returned as the value of the function.

If the necessary block is not in the I/0 buffer array IBUF, the block is
retrieved from the JHSF and the variables IBIMN, LBIMN are updated. The
variable LBIMN reflects the actual length of each I/0 transfer which could
be fewer than four sectors if a request exceeds the Tength of the JHSF but
starts within 1it.

The first four cells of COMMON block JHSCNT must be initialized prior to
the first call to function NGET.

RESTRICTIONS

& Operational

The subroutine DISKIO is required. The named COMMON block JHSCNT is con-
sidered the sole property of this function and no other subroutines of a
program which use the functjon should alter the content of the COMMON
block in any way except to set initial values in it prior to the first
call to function NGET. Failure to adhere to this restriction will result
in unpredictable operation of function NGET.

OF TH:
) RODUCIBILITY
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SUBROUTINE OPNEOR

IDENTIFICATION

Name (Title)
Programmer, Date

. Author, Date
Machine Identification
Source Language

OPNEOR (Open Output Routine)
D. M. Braley, May 1973

P. H. Horsley, June 1976
UNIVAC T1100-Series

UNIVAC 1100-Series Assembler ]

PURPOSE

Subroutine OPNEOR oepns a symbolic element for 1ine image output into an :
EXEC 8 program file. ;

USAGE _ | | i
@ Calling Sequence .

CALL OPNEOR ($LAB)
Arguments:

Parameter
name In/0ut Dimension Type Description

$LAB - - - The label number to return
to if element is not o
successfully opened o Y

METHOD
¢ Model

- P

i - The UNIVAC-supplied package SOR is utilized to open the source element. i z
t L SOR is documented in U.P. 4144, Rev. 3.

S
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RESTRICTIONS

s Operational

The subroutine PTABLE must be called to initialize the element directory
packet before subroutine OPNEOR is called.
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SUBROUTINE OUTIMG

IDENTIFICATION
Name (Title) - OUTIMG {Out Image)
Programmer, Date - D. M. Braley, May 1973

Author, Date
Machine Identification
Source Language

"P. H. Horsley, June 1976
UNIVAC 1100-Series
UNIVAC 1100-Series Assembier

PURPOSE
Subroutine QUTIMG inserts a single 1ine image into a source element which has

been opened in an EXEC 8 program file.

USAGE

¢ Calling Seguence
CALL OUTIMG (IMAGE, $LAB)

Arguments:
Parameter
name In/0ut Dimension Type " Description
IMAGE In 14 I The tine image to insert into
the element, containing six
fieldata characters per call
$LAB - - - The 1abel number to return
to if the T1ine is not suc~-
cessfully inserted
METHOD
¢ Model

The UNIVAC-supplied package SOR is used to insert a source image into an
open element in a program file. SOR is documented in U.P. 4144, Rev. 3.
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RESTRICTIONS

¢ Operational :

The subroutine OPNEOR must be called to open & source element in a program T
file before the initial call to subroutine OUTIMG.
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SUBROUTINE PARTBL
IDENTIFICATION
NAME (Title) - PARTBL (Part Table)
Programmer, Date - D. M. Braley, May 1973
Author, Date ~ P. H. Horsley, June 1976
Machine Identification - UNIVAC 1100-Series

Source Language

UNIVAC 1100-Series Assembler

PURPOSE

Subroutine PARTBL defines the array PARTBL for use by the UNIVAC SOR package
in creating a source element in an EXEC 8 pﬁogram file.

USAGE

This routine contains no FORTRAN callable entry points. It should be in an
absoTute element if subroutine PTABLE is used in the absolute element.
METHOD

o Model

The symbolic name PARTBL is defined as an external address, and 40 cells
of primary storage under location counter 0 are reserved, starting at the

address. The format of the array PARTBL is documented in U.P. 4144,
Rev. 3, p. 9-21.
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SUBROUTINE PREERR

IDENTIFICATION

Name (Title)
Programmer, Date
Machine Identification
Source Language

PREERR (Pre-Error)

P. H. Horsley, Apf11'1976
UNIVAC 1100-Series
FORTRAN V

t

PURPOSE

Subroutine PREERR prints all error messages for the Code Usage Analysis
System (CUAS) preprocessor.

USAGE

e Calling Sequence
CALL PREERR (IERR, ISTAT, IUN)}
Arguments:

Parameter .
name In/Qut Dimension Type Description

{ERR In 1 I. . A number indicating the
routine in which an error
occurred and the error
type

ISTAT In 1 I Descriptive information
about the error

TUN In 1 I The name of the program
file containing absolute
elements being processed
by CUAPREPRO

‘ ‘ FRECEDING PAGE BLANK NOT
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® Error Messages

This routine prints fully descriptive error messages for the total CUAS
preprocessor.

=

METHOD _
© Model

Each error-producing subroutine of the CUAS preprocessor is assigned a .
unique routine number. When such a routine detects an error condition, :
an error cell is set with the detecting routine number (DRN) and the ?
error type (ET). The two numbers are combined in the one cell by the :
"formula IERR=DRN*100+ET. Subroutine PREERR decodes the error cell, which
is passed to it as parameter IERR, and prints the appropriate error mes- :
sage format. The parameter ISTAT is used to pass any additional needed :§~
information to be printed in the error message. This technique of handling

error messages allows for all error formats to be included in one element

which may be inserted in an overlay segment and is thus never loaded unTess )
an error is detected during processing.

RESTRICTIONS

e T N L e T T
T, SR T o

e Operational

The subroutine LCORE is required. - ;;

5-70




N7

[
L .
K3

.y, T

SUBROUTINE PSTERR

IDENTIFICATION

Name (Title) - PSTERR (Post Error)
Programmer, Date - P. H. Horsley, May 1976
Machine Identification - UNIVAC 1100-Series
Source Language - FORTRAN V

PURPOSE

Subroutine PSTERR prints all error messages for the Code Usage Analysis

System (CUAS) postprocessor,

USAGE

e Calling Sequence
CALL PSTERR (IERR, ISTAT)
Arguments:

Parameter

name In/0ut Dimension
IERR In 1
ISTAT In 1

8 Labeled COMMON

Description

A number indicating the
routine in which an error
occurred and the error type

Descriptive information
about the error

A11 of the Tabeted COMMON blocks TABLES, JHSCNT and CONTROL is reguired.
The data in these COMMON blocks is used strictly as reference information,

and no output occurs through the COMMON blocks.
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® Error Messages

This routine prints error messages for the total CUAS postprocessor, with
the messages fully descriptive of the error which has occurred.

. METHOD

. e Model | o
; Each error-producing subroutine of the CUAS postprocessor is assigned a : ;;
| unique routine number. When such a routine detects an error condition, D
§ an error cell is set with the detecting routine number (DRN) and the error § P
: type (ET). The two numbers are combined in the one cell by the formula : o5

% TERR=DRN*100+ET. Subroutine PSTERR decodes the error cell, which is passed

j to it as parameter IERR, and prints the appropriate error message format.

! The parameter ISTAT is used to pass any additional needed information to

' be printed in the error message. This technique of handling error messages f
allows for all error formats to be included in one element which may be
inserted into an overlay segment and is thus never loaded uniess an error - I
is detected during processing. |

RESTRICTIONS

e Operational

Subroutines BD2FD and LCORE are required.
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SUBROUTINE PTABLE

IDENTIFICATION

Name (Title)
Programmer, Date
Author, Date

Machine Identification
Source Language

PTABLE (Part Table)

D. M. Braley, May 1973

P. H. Horsley, June 1976
UNIVAC 1100-Series

UNIVAC 1100-Series Assembler

1

PURPOSE

Subroutine PTABLE initializes an externalized array named PARTBL for the
UNIVAC source element creation package SOR.

USAGE

# Calling Sequence
CALL PTABLE (10, IOPT, INOUT, IPKT)

Arguments:
Parameter
name In/Qut Dimension Type Description
10 In 1 1 Selection option,
0 = insert options word
into the packet
1 = Source input
2 = Source output
I0PT In 1 I 1 for data input if file
name, 2 if element packet,
3 if both
INOUT In 1 i 0 = move data from PARTBL
into IPKT
1 = move data from IPKT into
PARTBL
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Parameter ’
name In/0ut Dimension Type Description
IPKT In/0ut 12 I The packet which describes
the element, which becomes
cells 2-13 of array PARTBL.
METHOD
¢ Model

Subrodtine PTABLE initializes an externalized array of data which the
UNIVAC SOR package uses to create a new source element in an EXEC 8
program file. The format of the array is described in U.P. 4144, Rev. 3,
p. 9-21.

RESTRICTIONS

e Operational

The subroutine PARTBL is required which contains the externalized array
PARTBL. This routine is normally used in conjunction with subroutines
OPNEOR, OUTIMG, and CLSEOR, with the following calling sequence.

CALL PTABLE (I0, IOPT, INOUT, IPKT)
CALL OPNEOR ($100)
CALL OUTIMG (IDAT, $100) {1 call per Tine}

CALL QUTIMG (IDAT, $100)
CALL CLSEOR ($1700)

At this point, a new source element has been inserted into a program file in
accordance with the data in array PARTBL.
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SUBROUTINE SLRPT

IDENTIFICATION

Name (Title)
Programmer,.ﬁate
Machine Identification
Source Language

SLRPT {Segment Loading Report)
P. H. Horsley, December 1975 t
UNIVAC 1100-Series

FORTRAN V

PURPOSE

Subroutine SLRPT produces the CUAS segment Toading report and is intended for
use only with the CUAS postprocessor.

USAGE

© Calling Sequence
CALL SLRPT (IERR, ISTAT)
Arguments:

Paramater
name In/Qut Dimension Type Description

IERR Out 1 I An error indicator, set
nonzero to indicate an
error and type

ISTAT Qut ' 1 I A status flag associated

with the error type

o Labeled COMMON

A1l of the Tabeled COMMON blocks TABLES and CONTRL are required (refer to
Tabeled COMMON block description in table 5-I). The data in both COMMON

blocks is used strictly as reference data and no output occurs through the
COMMON blocks.
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& Error Messages

None - all errors are indiqateq by a nonzero value of the parameter IERR.
i IERR=1001 if an I/0 error occurred on file JHS. IERR=1002 if dynamic core
is not available for Tocal storage arrays, in which case ISTAT contains

the amount of core needed. o ‘i
METHOD ; ,
o Model :— T

. *,_“"I- K .:

Subroutine SLRPT scans the CUAS JHS to Tocate segment Toad event cells
entered in the file by the CUAS contingency routine IICONT. The content
and format of the JHS is presented in Appendix D. A sum of the total

| Toads for each segment is maintained and once the entire JHS has been
scanned, a report of the total Toads for each segment is reported. The : g
subroutine which when called resulted in a segment being Toaded is deter- '
mined from the subroufine call event cell in the JHS immediately foliowing
a segment load event cell. This information is also included in this
report.

- NP

The names of the segments and subroutines are determined by correlating
indexes and addresses respectively with the segment name table and external
name table in COMMON block TABLES.

Subroutine SLRPT dynamically allocates the temporary storage needed in

order to produce the segment loading report, and then dynamically releases

the storage once the report is finished. This is accompiished by using

the subroutines GCORE and RCORE. The amount of dynamic storage allocated

is dependent solely on the size of the diagnostic tables from the absolute ;
element for the program under analysis. % 5

N

RESTRICTIONS

The subroutines GCORE and RCORE, and functions NGET, ILLSFT, and IRRSFT
are required.

? Y
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SUBROUTINE SLTSET

IDENTIFICATION

Name (Title)

SLTSET (Segment Load Table Set)
SLTCLR {Segment Load Table Clear)
P. H. Horsley, September 1975
UNIVAC 1100-Series

FORTRAN V

Programmer, Date
Machine Identification
Source Language

PURPOSE

Entry point SLTSET updates the segment Toad table such that it refliects the
loaded segments of a segmented program.

Entry point SLTCLR resets the segment load table to initial load conditions,
that is, only the root segment of a segmented program is Toaded.

USAGE

® Calling Sequence _ ;
CALL SLTSET (ISLT, LSLT, ISEG)
CALL SLTCLR (ISLT, LSLT)
Arguments:

Parameter

name In/0ut Dimension Type Description

ISLT In/0ut - LSLT I The segment load table which
is updated and returned to
the caller

LSLT In 1 I The Tength, in cells, of the
segment Toad table

ISEG In 1 I The index of the segment
which is to be indicated as
Toaded in the segment name
table

gy
A

. _....-__...,u.y.
N T T
R L e A N
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METHOD
o Model

In order to resolve addressing ambiguities, the CUAS postprocessor must be
able to determine which segments of a segmented program were in primary
storage at any point during'ekecution of a program. Subroutine SLTSET
maintains the segment load table such that this determination may be made.
The table is maintained exactly in format and content as it is by the

EXEC 8 entry point LOADS during the execution of a program. The table may
thus be examined by any other subroutine to determine which segments of an
overlaid program were loaded .at any time.

Subroutine SLTCLR merely clears the segment load table such that it refiects
only. the root segment loaded.

RESTRICTIONS

e Operational

Function IRRSFT is.required.
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< | SUBROUTINE SUPTIM
; IDENTIFICATION ‘ :
B Name (Title) ~ SUPTIM (SUP Time | T
! Programmer, Date - P. H. Horsley, Februbry'1976 I
[ 7 ; B
gé " Machine Identification -~ UNIVAC 1100-Series” f 1 4
] Source Language - UNIVAC 1100-Series Assembler ?
i | 3
i PURPOSE I
?E Subroutine SUPTIM retrieves the total Standard Unit of Processing (SUP) {E jj
% charges for an EXEC 8 job at the time of the call to the subroutine. S
i 2 5
¥ USAGE LI
%g e Calling Sequence ; -
3 CALL SUPTIM (ICAU, ICCER, I0) |
5 _ Arguments : S
SIS I : i
¥ !J;/} Parameter . . . ; o
Y name In/Out Dimension Type Description i N
% ICAU Out 1 I The CAU time in 200 micro- : b
?? second increments ; ;ﬁ;
gé ICCER Out 1 I The executive time in 200 i', -?i
i microsecond increments oo
4 10 Out 1 I The I/0 time in 200 micro- i i?%
;; second increments E
]
0

i METHOD

o - s Model e

ié . The charges for a job running under EXEC 8 are maintained in an EXEC 8 : ”f%;
@é controlied 1ist calied the Program Control Table (PCT). Subroutine SUPTIM i o
8 . references the PCT to retrieve the time charges for a job. The PCT is

N available for reference by an application program as a read-only D-BANK.
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Subroutine SUPTIM reads the PCT by dropping the control D-BANK and basing
the PCT on the primary Processor State Register (PSR). The control D-BANK
is re-~based on the primary PSR prior te returning to the caller. ‘

' RESTRICTIONS

s Operational

The UNIVAC LDJ instruction is used to base the PCT and the address of the
PCT 1is supp11ed by the UNIVAC MAP in the external address tag RPCTA$. The
effective PCT address is RPCTA$-1 on the 1108 hardware and the RPCTA$ on
the 1110 hardware, thus a different version of this routine is required ;
for each machine. The CAU time is also maintained in a different manner

on the 1110 than it is on the 1108. Two versions of subroutine SUPTIM

are available, one for the 1170 and one for the 1108, and are distinguished

by the version names U1108 for the 1108 version and U1110 for the 1110,

The formulas used by subroutine SUPTIM for calculating SUP charges may be J
found in Appendix A. L

i T PRI AP R Y
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i
St ﬁi ; SUBROUTINE SUSRPT
AR

s IDENTIFICATION

; Name
i ~ Programmer, Date

SUSRPT (Subroutine Usage Report) i
- - P..H. Horsley, May 1976 : {?7
i Machine Identification UNIVAC 1100-Series ; Jﬂ?

L Source Language FORTRAN V¥ :

o PURPOSE | i

: Subroutine SUSRPT creates a source element in a UNIVAC EXEC 8 program file.
8 The element created contains the names of the subroutine elements used and

‘-‘.J;mh-ﬂ i,

Ml g5mhk

not used during the execution of the program which created file JHS for (R
analysis by the CUAS postprocessor. ' i R

I UsAgE .

s Calling Sequence
@[”“; CALL SUSRPT (IERR, ISTAT)
Lo Arguments:

Parameter ﬁ
name In/Out Dimension Type Description %
]

1ERR Out 1 I An evror condition indicator i
;f ISTAT Out 1 I A status value associated % "
5 | with TERR :

P 9 Labeled COMMON

A1l of the labeled COMMON block TABLES is required (refer to labeled COMMON
block description in table 5-I). The data in the COMMOM block is used

t
i
}
il
strictly as reference information, anud no output of data occurs through ié
- the COMMON block. ﬁ

i
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o Ervor Messages

f'None - a11 errors are ‘indicated by a nonzero va1ue of the parameter TERR.

. IERR~1101 1f f11e DBF was not saccessfuTTy assigned, in which case ISTAT .

- contains: “the fac111ty statys”bits for rejection. IERR=1102 if ho name was O

SUppT1ed for the source. eTement to be created. IERR=1003 if an I/0 érror ‘ o
occurred on file DBF, S ' -

. M'ETHOYD : ' -we

o Model

Subrout1ne SUSRPT 1n1u1a]1y autempts to dynam1ca11y assign Tile DBF

echus1ve1y. If the file cannot be assigned exclusively, execution is

suspended for 30,000 millisecands and then another attempt is made to

assigned exclusively. A source element {s then opened in the file, and

the names of subroutines used and not used are inserted into the file, one
names of subroutines used and not used are inserted into the file, one e :
source 1ine per subroutine name. Once the element is created, the file ?1\ } -i;
DBF is dynamically freed so that other jobs running concurrentiy may . S
assign and use it.

TS SR I

NI

. RESTRICTIONS - .-

Y

e LR Y TR TN SR

w 0perat1ona1 s L = : ;

Subroutines CSFER; WAITER, LCORE, PTABLE, OPNEOR, OUTIMG, CLSEOR, and
BD2FD are required.

.
®

AR | ey
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~ SUBROUTINE WAITER

IDENTIFICATION

Name (Title) - WAITER {(Wait Exec Request) .
_Programmer, Date - P. H. Horsley, May 1976

Machine Identification - UNIVAC 1100-Series

Source Language - UNIVAC 1100-Series- Assembler .

PURPOSE

Subroutine WAITER performs an executive request to the EXEC 8 entry point
THAITS, which will delay executive for a specified interval of time.

USAGE

¢ Calling Seguence
CALL WAITER (ITIME)

Argument:
Parameter
name In/0ut Dimension Type Description
ITIME in 1 I The time, in milliseconds,
for program execution to
be delayed. The upper
1imit is 30,000 miili-
seconds.
METHOD
s Model

An exehutive request is performed to the EXEC 8 entry point TWAITS with
the value of parameter ITIME in register AT. Upon return from the request,
control is immediately returned to the caller.
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 SUBROUTINE XRRPT

 IDENTIFICATION
Name. (Title)
Programmer, Date: -
Machine Identification
Source Language

XRRPT- (External Reference Report)
Pi-H. Horsley, December 1975
UNIVAC 1100-Series .

FORTRAN V

x

i

PURPOSE

Subrout1ne XRRPT produces the  CUAS externaT‘reference report and is 1ntended
(ufor use. oniy w1th the CUAS postpvocessor.

: .L’.S_A;Gi o
° Ca1]ing Sequence
CALL XRRPT (IERR, .ISTAT) -~
- Arguments: s

Parameter ; o | '
coname; o In/Out - - Dimension - . Type Description:

TERR Out 1 An erroir indicdtor, set
nonzero to indicate an
error and type

ISTAT .‘; oot 1 I A status flag associated
S | ~ with the error type

e Labh1ed COMMON

ATl of the labeled COMMON hTocks TABLES and CONTRL are requ1red (refer to
Tabeled COMMON block description in table 5-I). The data in both COMMON
blocks is used strictly as reference data and no output of data oceurs

‘ o through tne COMMON b]ocks.

| S  mEgEDING PAGE BLANE NOG
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¢ Error Messages

3-} None - all errors are indicated by a nonzero value of the parameter IERR,

IERRéTZDT if the dynamic core- for local storage arrays is not available,

in which case parameter ISTAT contains the amount of core needed. IERR=1202

"if an I/0 error occurred on, file JHS.

METHOD
¢ Model

" The preprocessor execution options, which are available in COMMON block
CONTRL, are examined to determine the type of report to be produced. The

JHS is scanned to obtained data about the program execution under analysis.

The content and format of the JHS is presented in Appendix D.
! .
If option G was specified on the postprocessor execution, bits 16 and 17
of the date cell of each element name entry are used to indicate if the
element was used (01), not used (10) or nonuser-supplied element (00).
This data is used by subroutine SUSRPT to generate a source element con-
- taining the names of subroutines used and not used.

Subroutine XRRPT dynamically allocates the temporary storage needed in
' prder tOVpPodUCe the external réference report, and then dynamically re-
Teases the storage once the report is finished, This is accomplished by
uéing”thévﬁubrOutfnes GCORE and RCORE. The amount of dynamic storage
allocated is dependent solely on the size of the diagnostic tables from
“the absoTute element for the program under analysis.

»RESIRICTIONS RPN

o Operational

The subroutines GCORE, RCORE, SLTCLR, SLTSET, CKDOLR, BD2FD, FNDELT, and
BUBSRT, and functions NGET, IRRSFT, and ILLSFT are required.
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5 6 SAMPLE RUN STREAMIOUTPUT

“The foTloW1ng pages conta1n the reports genérated by the GUAS postprocessor |
dur1ng the execution of the run stream below. '

1. GRUN
5, 2. @ADD,P FNO¥SVDSDECKS. SETUP/M537
Bl &@Wsmmmwmmmm~f
¥ 4. @XQT .SVDS ;
5. @ADD,P TCL. DECK3 |
6. @USE SI.,sV. - -
- 7. @COPY,R FML- L79351*PHPA IICONT TPF$
8. @MAP,S SI. SVDS1,R0. ,S0. o
9. @XQT,C mbU%mWWAWM%MO'
10. @ASG,T JHS. F4/TO//10
“11. @XQT .SYDST ¢
12. @XQT FML-L79351%PHPA. CUAPSTPRO
13.  @FIN '
Eé {13;} Note that: statements 7, 9, 10, and- 12 are included 501e1y for the use of the_

CUAS on the absolute element SVYDS1 in file TPF$. “The C option on- statement
9 invokes the subroutine t1m1ng npt1on of thea CUAS.. Statement 10 overr1des
the default size of the f11e JHS ‘and specifies a maximum size of 10 trarks..
Once 10 tracks of data have been co11ected program analys1s w111 term1nate
.automat1ca11y - - S
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APPENDIX A

EXEC 8 STANDARD UNIT OF PROCESSING
CHARGES AT NASA/JSC

A.1 APPLICATION

This appendix covers the technique used by EXEC 8 at NASA/JSC fgr maintaining
Standard Unit of Processing charges for an application program, The accu-

mulation of these charges is the basis for charging application programs for

the computer resources needed during their execution. The data presented

in this appendix is EXEC 8 installation dependent.

A.2 DEFINITIONS

SUp Standard Unit of Processing, a unit devised to provide a consistent )

measure of computer service as viewed by an application program
running under EXEC 8.

PCT Program Control Table, a table maintained by EXEC 8 and containing
control information about a specific Job running under EXEC 8.

CAU Control/Arithmetic Unit, the UNIVAC hardware equivalent o a
Central Processing Unit (CPU).

ER/CC Executive Request/Control Card, a designation for a computer
service which the operating system performs for the user directly
at his request.

1/0 Input/Output, & computer service in which data is moved between
primary storage and a peripheral device.

A.3 GENERAL DESCRIPTION

An application program running under EXEC 8 may accrue computer service
charges in any or a1l of three categories which are charges for CAU, charges
for ER/CC, and charges for I/0. The charges in each category are expre:sed
in a common unit called a SUP second. EXEC 8 maintains the SUP charges
accrued for a job in the job's PCT, which the job may reference but not
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change. A user job may reference his PCT by éerforming an executive request
to the EXEC 8 entry point PCT$, or by basing the PCT as a read-only D-BANK
by means of the LDJ 1nstruct1on, both of which are documanted in U. P. 4144,
Revision 3. The total SUP charges for a JOb are calculated by 1ndependent1y
determining the charges for each of CAU, ER/CC, and I/0 and then adding the
three charge values together. The CAl time is determined differentiy on
1108 and 1170 hardware but the ER/CC and I/0 times are determined in the same
way on both the 1108 and 1110,

A.4 CAU TIME ON UNIVAC 1310

counter for primary storage in PCT location 118 and for extended storage in
PCT location 119. The SUP time is caiculated from these counters as indicated
by the fb]1ow1ng equation.

When configured on UNIVAC 1110 hardware, EXEC 8 maintains a storage reference

Teay = (Sp *+ Sg) * 7/3200 _—
¢ o
- where et

jk Teay = SUP charge for CAU in 200 microsecond increments :
;S Sp = Primary storage reference counter from PCT cell 118 §
é S = Extended storage reference counter from PCT cell 119 s
t
A.5 CAU TIME ON UNIVAC 1108 il
e f
- When configured on UNIVAC 1108 hardware, EXEC 8 maintains CAU time in cell i
f 22 of the PCT. The time value in this cell is the SUP charge for CAU in ;
I 100-microsecond increments. The SUP time is calculated from the following ?
G equation. 3
IR 4
Teay = Py/2 .
1
o ATy OF 2 3
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where St e TR ,
TéAU = SUP charge for CAU in 200- m1crosecond 1ncr9ments
= The SUP oharge va'iue from PCT ce1'! 22

Y. 5 R[CC ‘rm

On both the 1108 and 1110, EXEC 8 ma1nta1ns the ER/CC time n cell 134 of
the PCT. The time value in th1s ce11 is the SUP charge for ER/CC in 200~
microsecond increments, and the SUP t1me is sxmp1y ca?cu1ated from the

fb11ow1ng equation.

=

Ter/ce -
where _
TER/CC = SUP charge for ER/CC in-zob;microsecond increments
E, = The SUP charge value from PCT cell 134

A7 1/0 TIME
On both the 1108 and 1110, EXEC 8 maintains I/0 charges in an identical

" fashion in the PCT. 'The I/0 time is maintained in cells 124 through 133

of the PCT in 10 device group reference counter cells, and the time charges
for each device group is the proeduct of the device group counter and a group
rate factor as indicated in the following equation.

‘where

DTi‘ = Device group SUP charges in 100-nanosecond increments for
=1, T0 '

IOGJ = The device group factor from the PCT, where j varies from PCT

cell 124 to 133
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= The dev1ce group Fatﬂ factor, for i=1, 10 This factor is.
| defined 1n the: fo11ow1ng tables:, . - '

Description
Transfer rate for extended storage

- - Transfer rate For 432 drum

Transfer rate fbr 1782Tdrbm ‘
Transfer rate for 8840 disk
Transfer rate for 8414 d1sk
Transfer rate for U168 tape drive

Transfer rate for 8460 disk

_Transfer. rate for USC tape drive

Transfer rate for U12C tape drive -

Transfer rate for all other devices

The traﬂsfer rates. for—each Factor are in 100-nanosecond 1ncrements. The
total 1/0 t1me is. calculated, from the foT1OW1ng equat1on.

where

T1/0

DT

SUP charges for I/0 in 200-microsecond increménts

Device group SUP charges in 100-nanosecond increments

A.8 TOTAL SUP CHARGES

The' total SUP charges for a job may be calculated by the following equation,

= Teau * Terree ¥ T1/0
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where

-
1}

SuP Total SUP charges in 200-microsecond increments

Teay Tota] CAU SUP charges in 200-microsecond increments

Tepsee = Total ER/CC SUP charges in 200-microsecond increments

TI/O = Total I/0 SUP charges in 200-microsecond increments
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TEST CASE ELEMENT FORMAT

F

i
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B.1 APPLICATION

This appendix covers the content and format of the test case usage source
element as created by the Code Usage Analysis System (CUAS} postprocessor.
The element 1nc1udes the names of subroutine elements called and not called

for the execution of a specific set of test case data by an application
prograin.

B.2 GENERAL DESCRIPTION

The test case element is created as a source element in a UNIVAC program
file with the UNIVAC program file maintenance package SOR utilized to generate
the element. The element is created in the internal file name 'DBF' with

the element name assigned by the user and the version name of *TESTCASE'.

The first record in the element is the text *SUBROUTINES USED BY TEST CASE
XXXXXXXX' where XXXXXX represents the element name supplied by the user. The
next n records of the element each contain the name, date, and time of crea-
tion of a .subroutine element used by the test case, -~ ' n is the number of
subroutines used. Following the n records of subrout. - . . i~ a record
with the character '*' in positions 1-36 and then a recoru w.cn the text
"SUBROUTINES NOT USED BY TEST CASE XXXXXXXX' where XXXXXXXX represents the
efement name supplied by the user. The next j records of the element each
contain the name, date, and time of creation of a subroutine element not used
by the test case where j is the number of subroutines not used. Following
the j records of subroutines not used is a record with the character '** in

positions 1-36. The format of the test case element is depicted in figure
B-1.

Bl

e T T D A A T TR T Tl i g s R

i
i
|
4
3




|
; i’
Record Description
| 1 SUBROUTINE USED BY TEST CASE XXXXXXXX
2 SUBNAM T MM/DD/YY  HH:MM;SS
3 SUBNAM 2 MM/DD/YY HH:MM:SS
n SUBNAMN MM/DD/YY HH:MM:SS
n-[-'l ********.*******5':*5\***#********
n+2 SUBROUTINES NOT USED BY TEST CASE XXXXXXXX
n+3 SUBNAM1 MM/DD/YY HH:MM:SS
n+4 SUBNAMZ MM/DD/YY HH:MM:SS
- SUBNAMS MM/DD/YY  HH:MM:SS { i
ntj+1 ek ik ki kkdokoiokdbitkick 36* o
| where
i XXXXXXXX = User-supplied name
?i MM = Month
DD = Day
YY = Year
HH = Hours
MM = Minutes
SS = Seconds
Figure B-1.- Test case element format.
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APPENDIX €

UNIVAC EXEC 8 ABSOLUTE ELEMENTS

This appendix covers the format of an absolute element as produced by the
UNIVAC 1100 series Memory Allocation Processor {MAP), level 24 or later,
and is compatible only with EXEC 8 Tevel 30 or later. The format presented
is that of an absolute element in an £XEC 8 program file as placed there by
the UNIVAC MAP. The presentation assumes a general knowledge of the func-
tion and use of the UNIVAC MAP and EXEC 8 program Tiles as presented in
UNIVAC Publication 4144, Revision 3. The remainder of this appendix is a
presentation of the format of an absolute element as it is produced on the
EXEC 8 systems in use at NASA/JSC as of this writing.
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0 APPENDIX D i

;g CODE USAGE ANALYSIS SYSTEM JUMP HISTORY STACK FILE zg
F D.1 APPLICATION
';; This appendix covers the content and format of the Jump History Stack File i
L (JHSF) as created by the Code Usage Analysis System (CUAS) contingency sub- i :
?% routine IICONT. This file is used as a data input file by the CUAS postproc- E S
?é essor program in order to produce reports concerning the execution character- ﬁ
e istics of an application program executed under the UNIVAC EXEC 8 operating |
¥ system. ' %

i D.2 DEFINITIONS
£ CAU Control/Arithmetic Unit, the UNIVAC hardware equiva- i
L Tent to a Central Processing Unit (CPU) y
i (1 CELL 36 binary digits treated as a unit of primary storage }
’ N’ and directly addressable by the CPU as a unit
CUAS Code Usage Analysis System
é; ER/CC Executive Request/Control Card, a designation for a 5
L computer service which the operating system performs 4
1 for the user directly at his request A
;f H1 The most significant 18 bits of a cell, or bits 18-35
i of the cell
H2 The least significant 18 bits of a cell, or bits 0-17
L of the cell
37 i/0 Input/Output, a computer service in which data is g
3 moved between primary storage and a peripheral device 1 3%
ii J A mnemonic for a valid UNIVAC-1100 processor instruc-
@ tion which transfers control to a specified address
;? JHSF Jump History Stack File
% LMJ A mmemonic for a valid UNIVAC-1100 processor instruc-
tion which saves the current value of the P register
£ and transfers control to a specific address
e
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(‘nnmmn)8 The representation used for an octal natural number,
o that is, a number whose base is 8

Qi The most significant 9 bits of H1 of a cell, or bits
27-35 of the cell

Q2 The least significant 9 bits of H1 of a cell, or bits
18-26 of the cell

Q3 The most.-significant 9 bits of H2 of a cell, or bits
8-17 of the cell

Q4 The least significant 9 bits of HZ2 of a cell or bits
0-8 of the cell

SUP Standard Unit of Processing, a unit devised to provide

a consistent measure of computer service as viewed by
an application program running under EXEC 8

D.3 GENERAL DESCRIPTION

The Jump History Stack File (JHSF) s created as a UNIVAC EXEC 8 FASTRAND
formatted mass storage file on a secondary storage device., A FASTRAND
formatted file is one which is addressable by units of 28 cells which are
defined as sectors. Such a file may be accessed by a basic I/0 executive
request, which is documented in UNIVAC Publication 4144, Revision 3, Chapter
6 or by the FORTRAN I/0 routine NTRAN, which is documented in UNIVAC Publi-
cation 7876, Section 4.18.

D.4 JUMP HISTORY STACK FILE DESCRIPTION

The JHSF may be viewed as simply a sequential string of 36-bit cells occupy-
ing as many sequential and contiguous sectors as are required to contain the
string. With the exception of the first seven cells of the string, each of
the cells contains data indicating the occurrence of some event during the
execution of an application program, and the sequence of the cells in the
file indicates the sequence of event occurrence. The first seven cells of
the file contain the following data:




R e == = ‘ - — bqﬁ
i it
% 2
H : f il
Vi
| i;
i |
i Cell 1 - The first six fieldata characters of the absolute element name which
i when executed created this file :
L ;
}j Cell 2 - The last six fieldata characters of the absolute element name |
%ﬂ ] Cell 3 - The first six fieldata characters of the version name of the abso- P
Rk Tute element i
B Cell 4 - The last six fieldate characters of the version name i
‘E Cell 5 - The date and time of creation of the absolute element, formatted Z_ y
3 exactly as it appears in a program file ; -~
? Cell 6 - The @XQT options present on the CUAS preprocessor execute card when i 5
i the absolute element was modified. The options are represented in 5 3
: master bit notation, that is, bit 0 on for Z and bit 25 on for A | o
i Cell 7 - The total number of sectors written in the JHSF, a 36-bit binary § f]
?; integer b -3
Lo Beginning with cell 8 of the file, each cell contains a sentinel in bits 34 i ¥
= B and 35 which indicates the type of data represented by the remaining bits i 2
i 4| 0-33 of the cell. The two-bit sentinel is defined as follows: 3 i
o L
2 d 5
4 Sentinel o i L
3 binary value Description i i
A 00 The Tower 16 bits of H1 of the cell contain the address of LA =
L an LMJ instruction which was executed. H2 of the cell i A
i contains the address to which the LMJ instruction trans- R
i ferred control 4 e
§  01 The Tower 16 bits of H1 of the cell contain the address of | f
o a J instruction which was executed. H2 of the cell con- i b
e tains the address to which the J instruction transferred 2 :
o control ¢ .
10 Bits 0-33 of the cell contain a SUP time value Bos ok
;ﬁ} 1 H1 of the cell contains a sentinel indicating the occur- f% .
S rence of an error event and H2 of the cell contains the 3

description of the event




D.4.1

SUP TIME CELL INTERPRETATION

SUP time value cells (sentinel 10) are included in the JHSF only when option
C was specified to the CUAS preprocessor, which may be determined by inspec-

tion of cell 6 of the JHSF.

When this option is specified, each LMJ event

cell {sentinel 00) and J event cell (sentinel 01) is followed by three SUP

time cells.

The three cells contain the amount of CAU, ER/CC, and I/0 time,

repectively, which was used since the last such occurrence in the JHSF of an

LMJ or J cell followed by the three time cells.

The CAU time is in micro=-

second increments, and the ER/CC and the I/0 times are in 200-microsecond

increments.

D.4.2 ERROR EVENT CELL INTERPRETATION

Error event cells (sentinel 11) are included in the JHSF for the indication

of program ervors, segment loads, and end of file.

The total vaiue of Hi of

an error event cell indicates the event type, defined as follows:

H1 octal value

(777777)8

(777776)
(777775)g
(777778)
(777773)

(777772)8

Description

If H2 of the cell is also (777777),, this cell indicates
the end of the file. If not, this“is a segment load
sentinel with Q4 of the cell containing the index of the
segment loaded and Q3 of the cell containing the index
of the segment Toaded just prior to it.

A guard mode sentinel with the address at which the
guard mode occurred in HZ of the cell.

An arithmetic overflow sentinel with the address at which
the overflow occurred in HZ of the cell.

An arithmetic underflow sentinel with the address at
which the overflow occurred in H2 of the cell.

An arithmetic divide Tault sentinel with the address at
which the divide Tault occurred in H2 of the cell.

An ER ABORT$ sentinel, that is, the user did an execu-
tive request to ABORT$ to terminate his program execu-
tion. The address at which the request was made is con-
tained in H2 of the cell.

D-4
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HT octal value
(777771)8

Description

An ERROR MODE sentinel with the address at which the
program was placed in error mode contained in HZ2 of the
cell.

D.5 USE OF THE JHSF

The JHSF represents both events that occurred during a program execution and
the sequence in which those events occurred. The amount of detail included
in the file is determined by the way the subroutine IICONT is initialized.
This initialization is normally performed by the CUAS preprocessor and is
controiled by the user with execution options. J instruction and SUP time
event cells are included in the JHSF only if option C was specified to the
CUAS preprocessor. LMJ instruction cells are included in the JHSF unless
option B was specified to the CUAS preprocessor. Error event cells are
always included in the JHSF. A scan, normally done by the CUAS postprocessor
to produce reports, allow determination of the execution path and character-
istics of a program.

The JHSF is intended to be used in conjunction with the diagnostic tables

from an absolute element as prepared by the UNIVAC MAP under EXEC 8. The

content and format of an absolute element is described in Appendix C. The
format of the JHSF is depicted in figure D-1.
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I NAME

* ABSOLUTE ELEMENT

ABSOLUTE ELEMENT
{——  VERSION NAME

—}

DATE/TIME OF ABSOLUTZ
ELEMENT CREATION

@XQT OPTIONS

CUAS PREPROCESSOR

S, IN FILE

TOTAL NUMBER OF SECTORS

177777

777777

‘g FIRST EVENT DESCRIPTOR CELL

v e e r stm st e m ol e  ———

{ SECOND EVENT DESCRIPTOR CELL

)} LAST EVENT DESCRIPTOR CELL,
j (E.O.F. SENTINEL)

Figure D-1.- Jump history stack file.

D-6

& od

ke 6 T Lt




gy st i

SN RS T s WO

bt e g e i

e B L e ek

e £ ST
R

et B A
LR VP L ) D TR PO

1

e ‘H s - -
P
piY i
N

APPENDIX E

TEST CASE USAGE REPORTING SYSTEM
E1. INTRODUCTION

This document provides information related to the operation and use of the
Test Case Usage Reporting System (TCURS). Descriptions of the system capa-
bilities, method of operation, and user's information are included.

The TCURS is intended to aid the user in determining those subroutines used
and not used within a program file from which several different absolute
elements may be generated. Creoss-reference reports are provided from which
the user may determine for any specific absolute element those subroutines
which were included in the absolute element and called at Teast once; or
conversely, for any specific routine, those absolute elements in whi~h it
was included but not called at least once.
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£.. TEST CASE USAGE REPORTING SYSTEM DESCRIPTION

E2.1 SYSTEM CAPABILITIES

The TCURS was designed to generate repovts of all subroutines used by a set
of test cases and consists of two separate programs, the File Relocatable
Element Directory (FRED) program and the Test Case Report Generator (TCRGEN)
program,

The FRED program analyzes a user's program file directory and inserts into

a Data Base File (DBF) an EXEC 8 System Data Format (SDF) source element con-
taining the names of all the user relocatable elements. The TCRGEN program
produces the cross-reference reports of subroutine usage by test case. The
Code Usage Analysis System (CUAS) is used to generate elements containing the
names of the subroutines used by each test case.

Specifically, the FRED and TCRGEN programs provide the user the following
information concerning the execution of his application programs.

1 4

E2.1.7 MASTER ELEMENT DIRECTORY REPORT

This report is generated when the FRED program is executed. The FRED program
provides the user with a report containing the subroutine element names and
version rames, including creation date and time.

E2.7.2 TEST CASE ELEMENT REPORT

The test case element repori which is generated by the TCRGEN program contains
an alphabetized listing of all element names included in the master file
directory. This is an exception report which is included to indicate to the
user that the master file director is incomplete and should be updated.

£E2.1.3 TEST CASE USAGE REPORT

The test case usage report, which is generated by the TCRGEN program, is dis~-
played in matrix-1ike form with an alphabetized 1isting of each test case

E-2
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name, including creation date, and time, appearing horizontally at the top
of the report page. The alphabetized element names incTuding version, crea-
tion date, and time, are Tisted vertically on the left side of the report
page. When an element was used by a particular test case, this is indicated
by an "X" in the element name row and test case name column intersection.

An asterisk is placed adjacent to and preceding the "X" to indicate that the
master element directory time and date for the element does not coincide with
the creation date and time for the element used by the test case.

E2.1.4 ELEMENT USAGE REPORT

The element usage report displays the test case usage by element name, alpha-
betized on the left side of the page; opposite are the names of all test cases
in which the element was incTuu=d and called at Teast once.

E2.2 METHOD OF SOLUTION

The TCURS maintains all test case and subroutine data as source elements in
a UNIVAC EXEC 8 program file. Standard UNIVAC software is used to create
and read these data elements. The use of this technique for maintaining the
data allows for. the use of standard EXEC 8 control statenents to maintain
the file and inspect the contents.

The following sections describe the reports generated by the FRED and TCRGEN
programs.

E2.2.1 MASTER ELEMENT DIRECTCRY REPORT

The master element directory report consists of a 1ist of relocatable element
names and version names, inctuding creation date and time. The FRED program
scans the user-specified EXEC 8 program file directory for relocatable element
names and combines all such names and associated information into a source
element. This source element becomes the master file directory and is inser-

ted into a file with the internal name DBF. The FRED program then prints the
report under the appropriate heading information.
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E2.2.2 TEST CASE ELEMENT REPORT

The test case element veport consists of an alphabetical Tist of alil element
names included in a test-case but not included in the master file directory.

B Thé master filé directory elements are obtained from the DBF. The test case
fff . elements are obtained from source elements created by the CUAS postprocessor,

) which are inserted into the DBF. The elements specified in the master file
directory are sorted into alphabetical order and each element used by the
test case and not included in the master file element directory is listed.

The TCRGEN program then prints the veport under the appropriate heading infor-
mation.

E2.2.3 TEST CASE USAGE REPORT

The test case usage report consists of an alphabetized Tisting of each test
case name, including creation date and time, appearing horizontally at the
top of the report page. The alphabetized element names including version
name, creation. date, and time are listed vertically on the left side of the
veport page. The TCRGEN program scans the DBF directory for test case zntries
and sorts the names into alphabetical order. When an element was used by a
particular test case, and the master element directory time and date are the
same as those for the element used by the test case, this is indicated by an
"X" in the element name row and test case name column intersection. An as-
terisk is placed adjacent to and preceding the "X" to indicate that the
master element directory time and date for the element is not the same as
the creation date and time for the element used by the test case.

E2.2.4 ELEMENT USAGE REPORT

The element usage report consists of an alphabetized 1ist of element names.
For each element name, the names of all test cases which cailed the element
are listed in alphabetical order.

The test case usage report is prepared in the same manner as the test case
element report except that the element usage report displays test case
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usage with the element name on the left.side of the report page.! The ele-
ments and test case names aré listed under the appropriate heading.

The total operation for the FRED and TCRGEN prbgrams is depicted in figure 1.
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f’GQER SUPPLIES

INPUT/OUTPUT
FILE NAMES

PROGRAM TO
CREATE ELEMENT
CONTAINING NAMES FILE DIRECTORY -
OF ALL THE USER
SUBPROGRAMS

USER'S
PROGRAM
FILE

MASTER FILE DATA
: BASE

FILE

ELEMENT CONTAINING
SUBROUTINES USED TEST CASE MASTER FILE
BY TEST CASE ELEMENTS ELEMENTS
CUAS PROGRAM TO GENE-
POSTPROCESSOR RATE REPORTS OF
ALL SUBROUTINES

USED BY TEST CASE

8

Bt S Tt § ot wirvronimsi ) -

REPORTS

Figure 1. FRED and TCRGEN programs technique,
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E3. USER'S GUIDE

E3.17 METHOD OF USE

The FRED and TCRGEN absolute elements have been impiemented on the UNIVAC
1108, EXEC 8, processors 7 and 8, and may be accessed from the secure file
FML-L79351*PHPA. The FRED program uses an internal file name, hereafter
referred to as Relocatable Input (RIP), which is assigned to the user program
file from which the master file directory is to be created.

The user must provide EXEC 8 QUSE directives to indicate which file is to be
scanned for relocatable elements (file RIP) and which file is to receive the
source element created (file DBF). The TCRGEN program utilizes the master
file directory created as d~scribed above in the generation of the TCRGEN
reports. The data for the subroutines used and not used by the test case is
obtained from source elements created by the CUAS postprocessor. The test
case elements created by the CUAS must be in the same file with internal

name DBF, as the master file directory. The method of use of the CUAS for
the creation of test case elements is described in the CUAS user's guide and
will not be detailed here. Before executing the TCRGEN, the user must create
in a common program file the master file directory using the FRED program and
one or more test case elements using the CUAS.

E3.7.1 RUN STREAM FOR THE FKED PROGRAM

@RUN ...

@USE  DBF.,0UTPUT.

@USE  RIP.,INPUT.

. @XQT  FML-L79351*PHPA.FRED
@F IN

O W N -

1. Required statement to initiate run on EXEC 8.
2. Assign internal name DBF to QUTPUT.
Assign internal name RIP to INPUT.

)
.i'v
A
i
i
i
a
1
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b
i
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4. The FRED program is executed to analyze the progr:m file directory and
insert into the DBF an element containing the name of all the user re-
locatable elements.

5. Required statement to end run on EXEC 8.

E.3.1.2 RUN STREAM FOR THE TCRGEN PROGRAM

@RUN ...

@USE DBF.,USER FILE

@XQT FML-L79351*PHPA. TCRGEN
@FIN

=W N -

1. Required statement to initiate run on EXEC 8.

2. Assign internal name DBF to the SYDSTCL file. DBF must contain the user
master file directory and the test case elements.

3. The TCRGEN program to produce the reports.

4. Required statement to end run on EXEC 8.

See the CUAS user's guide for a sample CUAS run stream.

E3.2 OQUTPUT DESCRIPTION

E3.2.1 NORMAL OUTPUT FOR THE FRED PROGRAM
Normal output for the FRED program consists of one basic display:

1. This report is initiated by the heading, "MASTER ELEMENT DIRECTORY
CREATION PROGRAM." The following information is printed for each element.

Element name
Version name
Creation date

Creation time

E-8
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E3.2.2 NORMAL QOUTPUT FOR THE TCRGEN PROGRAM

Normal output for the'TCRGEN'program consists of three basic displays:

1.

2.
3
3.
v:ly

Test Case Flement Name Report - This report is initiated by the heading,
"TEST CASE USAGE REPORTING SYSTEM."
the information to follow.

i

The following information is printed for each test case.

@ Test case names in alphabetical order

® Element names used by the test case but not Tlisted in master file
directory

This report is displayed if the master file directory is incomplete and
should be updated.

Test Case Usage Report - This report is initiated by the heading, "TEST
CASE USAGE REPORTING SYSTEM." The next Tine provides a legend for the
asterisk. An asterisk is placed adjacent to and preceding the "X" to
inform the user that the master element directory time and date for the
element does not coincide with the creation date and time for the element
used by the test case. The following information is printed for each
element:

@ The test case names in alphabetical order, with creation date and
time

¢ The element names including version name in alphabetical order, and
creation date and time

e When an element was used by a particular test case, this is indi-
cated by an "X" in the element name row and test case name column
intersection.
specified in the legend.

Element Usage Report - This report is initiated by the heading, "ELEMENT"
and "TEST CASE NAMES USING EACH ELEMENT." The following information is
printed for each element:

E-9
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The "X* is preceded by an asterisk under the conditions
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¢ The element names in alphabetical order .

¢ The names of all test cases which caliled the element are Tisted in
alphabetical order. An example of the FRED program report is shown in -
section E5.4.2. Examples of the TCRGEN reports are shown in section § }E;
£5.4.4., ' '

E3.2.3 ERROR MESSAGES

Error messages are provided in the TCURS to inform the user of any condition ;
that prohibits the normal operation of the system. There are two forms of

error messages; the first form identifies and describes the error condition
directly in the printed output, and the second form provides error numbers

which are described in the following table.

The error format is 'ERR n ERROR' where n may take on values as follows:

Diagnostic (n) Program Description
1 FRED Error indicates a FASTRAND read error. |

This error condition is documented in
Univac Pub;ication 4144, Rev. 3.

‘ 2 FRED The element table is empty; this ervor é
will terminate program execution i
3 FRED 1/0 error on file RIP i
4 FRED See diagnostic 1 §
5 FRED See diagnostic 1 ?
6 FRED I/0 error on file RIP é
7 FRED 1/0 érror on file RIP x
8 FRED See diagnostic 1 ? ; .
9 TCRGEN The element table is empty; this ervor - ? ij
will terminate program execution g ;
10 TCRGEN See diagnostic 1 | :
11 TCRGEN ERTRAN read error. This error is docu-
mented in Univac Publication 4144, Rev. 3. 2' i
e

i
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E4. EXECUTION CHARACTERISTICS

E4.1T RESTRICTIONS

The TCRGEN program has these limitations:
1. The program is valid only if there exist a program file directory.
2. The maximum number of test case names allowed is 50.

3. - The maximum number of relocatable eler nt names allowed in the master
file directory is 700.

£E4.2 RUNNING TIME

The run time for the TCRGEN program will vary depending on the size of the
program file directory being evaluated. Approximately 2.18 minutes were
required to evaluate the Space Vehicle Dynamics Simulation (SYDS) program
file directory. The FRED program requires approximately 13.7 seconds to
evaluate the SVDS program file.

E4.3 ACCURACY/VALIDITY

Validation of the FRED and TCRGEN programs has been accomplished primarily
by the comparison of contents from the normal SVDS output and by desk checking
the results of the SVDS reports.
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E5. REFERENCE INFORMATIOM ;

ES.1 FUNCTIONAL FLG HART OF THE FRED PROGRAM o
Figure 2 illustrates the flow of the FRED program logic. |
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Figure 2. - FRED program functional flowchart.
E-13




GET SECTOR OR
TOTAL PASSES
EXCLUDING
REMAINDER

i s )
NO STATUS
W 0.X. |
{ [

PROCESS FIVE
SECTORS PER
ENTRY

£CALL _BDZFD \
CONVERT DATE
AND TIME TO
SYSTEM DATA

SINGLE LINES
OF DATA TO
SOURCE ELEMENT
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Figure 2. - Continued. ‘ [
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GET SECTOR

REMAINING
ELEMENTS

PROCESS RE-
REMAINING
SECTORS

CALL BDZFD

AND TIME TO
SYSTEM DATA
ORMAT

CALL OUTIMG \
TRANSFER
SINGLE LINES
OF DATA TO
SOURCE ELEMENT

TPRINT MASTER
ELEMENT DIREC-
TORY REPORT

Figure 2. - Continued.
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f CLOSE NEW
SQURCE
, ELEMENT

WRITE ERROR
MESSAGE

STOP o 4]
( ) _ g

Figure 2.~ Concluded.
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E.5.2 FUNCTIONAL FLOWCHART OF THE TCRGEN PROGRAM -

Figure 3 11lustrates the flow of the main program (TCRGEN)} Togic.
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READ CUSTOMER -
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ZERQ OF FILE

“BET TOTAL
SECTORS FOR
TEST CASE

‘ i
|

OBTAIN ALL TEST CASE NAMES AND L
INSERT INTO TEMPORARY ARRAY 5
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Figure 3.- TCRGEN program functional flowchart.
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_CALL NMSORT
“MIRT TEST CASE
SMMES IN AL
“HABETICAL
ORDER

CALL BD2FD \

LOCATABLE
ELEMENTS

[ cALL NMSORT \

SORT TOTAL RELOCAT-
BLE ELEMENTS INTO
ALPHABETICAL ORDER

fCALL KMPRES \
PACK ELEMENT
NAMES AND

TEST CASE
ENTRY

Figure 3.- Continued."
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MATCH SORTED ELEMENT NAMES WITH
NAMES SELECTED FROM THE ENTRIES

TRAP ELEMENTS USED BY TEST CASE AND

NOT INCLUDED BY THE MASTER FILE
ELEMENT DIRECTORY

STORE ASTERISKS |
AND X's -

STORE BLANKS
AND X's

| _- RODUCIBLITY OF THE
F-Igur-e 3, - Continued. g‘g@NAL PAGE B POGR
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PRINT TEST
CASE ELEMENT
REPORT

B LI L L
ke S S TR

BLANK OUT TEST
CASES NOT USED
BY THE ELEMENTS . P

e i

N

PRINT TEST
CASE USAGE
REPORT

- COMPUTE TEST CASE |
i NAMES USING EACH 4
N ELEMENT ;

3
A
I ks

PRINT ELEMENT
USAGE REPORT

R G R S

.- ®

WRITE ERROR %
MESSAGE 4

Figure 3.- Concluded. ’
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£5.3 SUBROUTINE DOCUMENTATION

The JLALOC, KMPRES, and NMSORT subprograms, unique to the TCURS, are docu-
mented on the following pages. o .

Subprograms BD2FD, DISKIO, and ILLSFT, common to both the TCURS and the
CUAS, are documented in section 5.5 of the CUAS document.
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IDENTIFICATION

Name (Title)
Programmer, Date
Machine Identification
Source Language

PURPOSE

Subroutine JLALOC locates the word and position within a word where the nth

SUBROUTINE JLALOC

JLALOC (Locate Word)

J. D. 0lijver, June 1976

UNIVAC 1100-Series

FORTRAN V

character of a string would be.

USAGE
e Calling Sequence

CALL JLALOC {N, N, NL)

Arguments:

Parameter
name In/0ut

Dimension

N In
NL Out

NW Out

METHOD
s Model

1
1

— —
LD

Description
The character number

The beginning bit con-
taining this character

The word containing
this character

Subroutine JLALOC computes the word location and bit location of a string.
In general, the bit Tocation is computed using a mathematical intrinsic

function.

E-23
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The word location is given by: .

The b

where

=
]

NW
NL

i}

NW = (N-1)/6 + 1
it location is given by:

MOD(N-7,6) * 6

=
=
||

The character number
The word containing this character
The beginning bit containing this character.

e e S 2 Ll

A
]
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i FUNCTION KMPRES |
1L
I IDENTIFICATION i

v Name (Title)

R Programmer, Date

' Machine Identification
Source Language

KMPRES (Compress Blanks) ) ?i
J. D. Oliver, June 1976
UNIVAC 1100-Series
FORTRAN V

PURPOSE

Function KMPRES moves a substring from a string containing blanks to the
L array containing the compressed string.

USAGE 1 3iﬂ
i ® Cailing Sequence 1 ?é

Arguments:

Parameter ;
name In/Out_ Dimension Type Description 4}

A In 1 R The string containing R
blanks 2 &

e B Out 1 R The array to contain the
= compressed string

h- i In 1 1 The starting character in i 4
the string containing i Hy
blanks

J in 1 i The beginning character
in the array to contain
the compressed string

N In 1 I The number of characters

‘L

“\“.pl)’
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METHOD

¢ Model

Starting with the beginning character, function KMPRES is set io the
number of nonblank characters in a substring containing blanks to com-
press the characters of tne array. ;

RESTRICTIONS !

-8 Operational

Subroutine JLALOC is required.

)
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SUBROUTINE NMSORT

IDENTIFICATION g

. Name (Title) - NMSORT (Name Sorter) aans
= HE I
] Programmer, Date - P. H. Horsley, August 1975 1£ 3
f . Machine Identification - UNIVAC 1100-Series §§ 5?

Source Language FORTRAN VY T
;% Subroutine NMSORT sorts an array of alphanumeric names into alphabetical ?f ?*
'3 order according to the collating sequence of fieldata characters on UNIVAC ‘
EXEC 8.

e Calling Sequenc.
. CALL NMSORT(Nf' X, NE) 1
[ Arguments: 1

USAGE | :
i

i Parameter

e Name In/Qut Dimension Type Description

’ NAM In Variable I The array of fieldata names to
be sorted. Each name occupies i
two contiguous cells in the
array, or is 12 characters Tong Y

NE In 1 1 The number of two-cell entries
in array NAM, or half the length
of the array NAM in cells

é% IX Out Variable Array of NE entries containing i :
‘ﬁ the index order of the original o {;
NAM array needed to place it in 4 3
alphabetical order i

NAM Out Variable I The array of fieldata names
sorted into alphabetical order

e TR e A i A e T T T ST N T T




e Error Messages
None - if the parameter NE is less than or.equal to 1, no sort is performed
} and a return is done,
METHOD -
e Model 4
* The fieldata entries in the-parameter array NAM are considered as 72 bit, 5
L3
unsigned <integers by subroutine NMSORT. A bubble sort technigue is used 2 3
to place the 72 bit unsigned integers into ascending numerical sequence ; "-fﬁﬁ
which effectively results in an alphabetic sort based on the UNIVAC EXEC 8 i E;f
fieldata characters coliating sequence. The parameter array IX is returned § '
with the index position of each name in the array NAM on entry. For ex- |
ample, if name number 5 was moved to position 1 in the course of the sort, .
the first cell of IX would contain the number 5. ﬁ ]
a I
E A
!.E ‘; -
g i gf
L
— ;
E-28 S
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E5.4 SAMPLE_INPUT/QUTPUT

£5.4.1 SAMPLE INPUT FOR THE FRED PROGRAM

The job stream given below indicates the operations necessary to execute
i the FRED program. This sample input illustrates the application of the

‘ FRED program to the SVDS file directory. For a general description of the
@ input, refer to the run stream description provided in section E3.7.1.

GRUN ...

v " QUSE DBF. ,FML-L79351*SVDSTCL.
% GUSE RIP.,FMO*SVDS.

l eXQT FML-L79351*PHPA. FRED
b @FIN
i

{

{

.*

£5.4.2 SAMPLE QUTPUT FOR THE FRED PROGRAM

ﬂLﬁ/} A portion of the printed output generated by the FRED program execution
- follows. |
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MASTER ELEMENT DIRECTORY CREATTON PROGRAM
CREATION

i=
2%
3
LT )
5%
[
T
£
9%

© 10

11e
120
130
ia=
15
16»
i7»
18s
L19=
20s
2t
22¢
22
248s
5=
26+
27
268%=
29%
0=
s
32
33
kLT
35
36=
3=
38+
29»
§3s
gle
42
43
LLES
A5
L1
41s
48%
4Gy
S0»
Si=

ELEMENT
NAME
LBSS
AATHFN
MATORS
MATROT
nINY
nuLY
MULT3
UL TY
nso0%}
NOMC OM
ONEDR
OROER
OREBLK
auT3l
PARALE
PHGANG
PLMS 09
PMATCH
PRAGIC
PRASL IH
pABMmE
PROCT
PREGLT
PRINT
PROJCY
PSBmnD
PWEIGH
RANDN
RDER31
RES
AN2S
ROTDER
RCTMAT
RPNMAT
RTRATX
RWNC 10
SEARMT
SKE
SLOSHT
SPLNT
Sum
TA
TABLE
TAB5 09
TOER1
TDER2
TOERIL
TINORM
TINTEG
TLAG
TOoPCON

VERSION

NAME

E-30
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CREATION
DATE
09705715
0970577%
09705775
09705775
09/,05775
09705475
097051775
02705775
09705715
09/05475
09705775
09705775
09705775
09705775
09/05/7%
09705775
09705775
09705775
09705715
09705715
09705775
097057275
09705775
09705715
09/0577%
09705775
03205275
03705775
69705715
0970575
Q9795775
092705 £75
05205775
09705775
69705715
09705775
09705775
09705 775
69705215
29705275
09765 275
69705775
09705775
09705775
09705275
09705 /75
09705775
09705775
09705775
09705775
09705775

TIME

08:56:03
08:58:10
08:58:28
08:59:32

05:
09:
09:
s04%:93
0%:

09

00:43
04q:36
04 :39

04:52

09:05:08
09:10:12

09:
09:
09:
09;:
:12:39
09
09:
©9:
09
09;
09:
0%
09:
+17:00

09

09

09:

10:55%
11:03
12:00
12:1¢

13:50
£3:59
14 :49
15:10
15:13
15:20
15:27
16:12

19:23

09:19:08

09
09:
09
09:

09

19:57
22:513
24 :%6
25:0%

:26:32
09:
69
09
09:
09:
0%:
09

26:5%
27:58
29:17
29: 34
31:56
33:20
33:37

09:39:07

09:
0%:
03:

552
37:19
37:23

09:37:5%
05:39:29
09:39:37
09:39:58
09:41:48
09:%1:51
09:41:5%
09:42:52

CIBILL
RL&H&OH:%;P£QQE;IS ?CKN&

sk,

T L T LT P THCR - LP P L TO T L S N




o e

G2s

5 3=

- Shx
55%

56

ST»

* 58x%
59

£°;

6ie

624

63e

LE R

45+

&b~

67=

68+«

59+

70

Tle

TR+

T3

Ta»

75«

76

T7»

78+

79+

80»

81s»

82=

83

84 e

85+

Bé»

8T=»

" 88
89s

90«

91«

92=

93w

W=

k-1 1 ]

96%

97w

98 =

99=%

100>
101
102%

ELEMENT
NARE

TOPODT
TRIVAR
TVBEC
THASH
UNET
UNVEC
VECNG
VECOPS
YRAT3C
VRAT 3K
WRITEX
XLINIT
XVZTOE
ABIND1
ANSWER
ARCODS
ARQODY
ARSIN
ARTAN
AVELOC
AZTTAR
BOET4C
BDE7aH
BOP43C
BDPE3H
BDSPS3
B8pSs30C
BDS30H
BOS606C
BDS&60H
BDS62R
BOVTIR
50V73C
BOVT3IH
BEND
BENDAT
BEND!Y
BINTRP
BMATRX
BNDRES
BNBVAL
BPRQC
CMOFIL
CoE
COMELE
CONTAD
CROS5S
DAYZ
DEPORO
DETPTR
perv

L. o. K

VERSTON CREATION

RAME DATE
09705 /75
09705775
09705775
09/05 /75
09705775
09705775
09/05775
09705775
09705775
09/05/75
09705775
09705775
09705775
09/05/75
09705775
09/05775
09705715
09705775
09705775
09705775
09705775
09705775
09705 /775
09705775
09405775
09765775
09705775
09/05 775
89705775
09705775
09705775
09705775
09705775
09705775
09705775
097057475
09705775
69705775
09705775
09/05 /75
097057753
09705775
09405775
09705775
09705775
09/05 /75
09705775
09705775
09705775
09405775
09705775
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CREATION
TIME
09:43:04
09:45:10
09:47:30
09:47 06
09:47:50
09:48:01
09:49:25
09:49:29
09:50:08
09:50:16
09:53:25
09:53:35
09:53:3%9
18:22:52
18:27:52
18:28:36
16:29:01
18:29:27
18:29:31
18:30:28
18:30:34
18:31:02
18:31:08
18:31:28
18:31:34
18:31:43
18:3%1:54
18:32:03
16:32:11
18:32:20
18:32:30
18:32:37
18:32:42
18:32:48
18:33:38
18:33:98
18:33:52
18:34:00
18:34:23
18:349:52
18:3%:07
18:35:15
18:35:28
18:35:33
18:35:36
18:36:39%
18:37:06
18:38:2%
18:38:45%
18:38:89
18:39:10
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E5.4.3 SAMPLE INPUT FOR THE TCRGEN PROGRAM

The job stream given below indicates the operations necessary to execute
the TCRGEN program. This sample input illustrates the application of the )
TCRGEN program to the SVDS file directory. For a general description of

the input, refer to the run stream description provided in section E3.1.2. » !

Ve
Kn
T g e e g

[
PRI .= PP Y

@RUN ... |
GUSE DBF. ,FML-L79351*SVDSTCL e
eXQT FML~L79351*PHPA. TCRGEN &
GFIN B o i

g

E5.4.4 SAMPLE OUTPUT FOR THE TCRGEN PROGRAM

A portion of the printed output generated by the TCRGEN program execution ;
follows. i
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TEST CASE
ALTE
aLT2

DECKY

S DECK 10

OECK1L

DECKL2

oy DECK2
BECK3

DECK%

£e-3

BECKS
DECKS
BECKT
BECKS
DECXS
ENTAY]

ENTAY3

ENTRY®

cLocx
cLack
cLetK
TRACER
cLack
cLack

TRACER
cLack

cLocx

cLoCK

CLOCK

CLack

TRACER

cLocx
TRALZR

cLocx
TRACER

Lotk
Lotk
TRACER
CLoCx
CLOCK
STIME

tLock

EFNARE

EFNANE

EFNAME

EFNAME

EFNARE

EFNARE

EFNANME

EFNAME

EFNAME

EFRAME

EFNANME

EFNAME

EFNAME

EFNANME

EFHARE

EFNAME

EFNAME

TEST CASE USAGE REPORTING SYSTER
ELEMENT USED BY TEST CASE AND NOT INCLUDED IN THE MASTER FILE ELEMENT DIRECTORY

FNAME

FNARE

FNAME

FNARE

FRAME

FNAME

FNARE

FAAME

FNAME

FNAME

FNARE

FNAME

FNANME

FNARE

FNAME

FILELID

FHAME

FILELD

FILEID

FILEID

FILEIC

FILEID

FILELD

FILELD

FILEID

FILETID

FILELD

FILEIO

FILEID

FILEID

FILEID

FILEID

FNAME

FILEID

[}

g 4 s gy e

i

-

GETDAT MOVER TICENT PCTD STIME
GETOAT MOVER TICONT PCTO STIME
GETDBAT MavER TICONY PCTD STIME
GETDAT MOYER TICONT PCTD SYImE
GETDAT MOVER IICONT PCTO STIME
GETBAT MOVER TICONT - PCTD STlﬂé
GETDAT MOVER iICONT PLTD STIME
GETDAT MOVER LICONT eCTR STIME
GETDAT MOVER 11CONT PCTD STIME
GEYDAT MOVER LICONT PCTD 5TIME--
GETURT MOVER YICONT #CTD STImE
GEIDAT MOVER 1ICBART PFCTR STIME
GETDAT MOVER ITCONT PCTD STImME
GETDAY MOVER TICONT PCTD SYImE
GETDAT ‘ﬂDVEH TICONT PLTE STIME
GETDAT TICONT MOVER PCTOD SNavD
GETDAT MOVER TICONT PCTD ETINME
s e e
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TESYT CASE USAGE R#REPORTING SYSTERMN

JESY CASE ELEMENT USED BY TEST CASE AND NOT INCLUBED 1IN THE MASTER FILE ELEMENT DIRECTORY
ENTAYS ctLOCK EFNAME FNARE FILEID GETOAT MOVER TICONTY PCTD STIME
SNCORS cLoCK EFHAME FNARE FILEID GETDAT moveR TICONT PCTO STIME
BN cLocK EFNAME FHANME FILEID GETDAT MOVER TICONT PCTO STIME
GNC2 tLocK EFNAME FNARE FEILELOD GETDAT MOVER TICONT PCTD STIME
i
i BNC3 CLOCK EFNANE ENGRE FILELD GETDAT MOVER IICONT PCTD STIME i
i
{l GNC% gLocK EFNAME FNAME FILEID GETOAY MOVER 1ICONT PECTD STIME J
GNCS CLpCK EFNARE FNAME FILEID GETOAT . MOVER f1ConT PCTD STIME
; LAUNCHS cLolx EFNAME FNARE FILEID GETOAT MOVER TICONT PCTO STIME
r"l'l LAUNCHY cLacK EFNAME FNAME FILEID GETOATY MOVER FECONT PCTD STIME
w
=
: LAUNCH3 CLOCK . FILEIQ GETDAT MOvVER TICONT FLTD STIME TRACER
! LAUNCH2  CLOCK SFNAME FNAME FILEID GETDAY MOVER TICONT PCTO STIME
ol -
E % LAUNCHI cLOCK EFNAME FNAME FILEID GETDAT MOVER TICONT PLTD CTIME
PR~ TRACER
i E <
? ch: NAVE1 crLocK EFNARE FNAME FILETD GEYDAT MOVER TICONT PLYD STIME
C
L v
Do F NAVED gLack EFNAME FRAME FILELQ GETDAT MOVER TICONT PCTD STIME B
I <P
85
; qu NAVL1 tLOCK ErNAME FNAME FILEID GETDAT MOVER 11CONT PCTD STIME
o TRACER .
g C
! 8 =3 gnst CLOCX EFNAME FNAME FILEID GETOAT MIVER T1ICONT PCTD STIME
i = ACER
L TRACE
: E pRBIT1 CLRCK EFNAME FHAME FILEIR GETDAT MOVER TICONT PCTD STIME
- f
{ /
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TEST CASE USAGE REPORTING SYSTEM :
TEST CASE ELEMENT USED BY TEST CASE AND NMOT INCLUDED IN THE MASTER FILE ELEMENT OIRECTORY i
i
ORBEY2 CLock EFNANE FNANE FILETOD GETDAY MOVER FICONT PCTD STIRE g
ACS$1 cLock EFNAME FRANE FILETD GETDAT MOVER LIconT PCTD STIME !
i
ACS2 CLQCx EFNANE FNARE FILETO . GETDAY MOVER TICONT PCTD STIME g
SREBDKI cLocKk EFNARE FNAME FILEID GETDAT MOQVER FICONY FCTD STIME
TRACER
TRAPTC CLocx EFNAME FNAME FILEID GETDAT MOVER LICONT H5TOPS NWEF3S
PCTD STIME
WINDL cLoCX EFNAME FNARE FILEID GETDAT ROVER TICONT PCTD STIME
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TEST CASE USAGE REPODRTING SYSTERNM
{ » IKDICATES WMASTER ELEMERT DIRECTORY TIME AND DAYE DO NOT COIRCIDE WITH THE ELEMENT USED BY TEST CASE TIME ARD DATE)

ALT1 ALT2 DECK) DECK10 DECK11  DECK12  DBECK2 DECK3 DECKY
ELEMENT VERSION CREATION CREATION 05/14776 05711776 05711776 05/11/76 05715476 05/11/76 05711776 05/11/76 O5/11/75
NANME NAME DATE TIME 16:32:15 15:08:43 07:%6:13 09:00:00 09:58:3% 08:17:09 09:21:57 13:56:25 12:33:38
AABTAR 05705776 12:38:46
AATNIT 04707776 16:95:55
AASNSP . 03702776 16:30:57
ABIND 01709776 09:34:46
ABINDI 09705775 18:22:52
ABINDY 01709776 10:06:58
aAccaLC 03/02/776 16:30:58
ACCGRP 05705776 12:39:06
ACCUPD 05705776 12:39:46
ACMALP 05705776 12:42:135
ACMEAS 05/705/76 12:43:35
ACSINT 11705775 11:05:00 X x
ACSUP 05705776 12:44:30
ACSYP2 05705776 12:45:56
ACS15 05705776 12:49:34 X X
ACTTVE 0% /70T 776 16:27:05
ADSEN OH/0T/T6 16:27:16
ADSET 01709776 09:35:29 »X X, sX =X L1 I »X X X X
ADSOP . 0a7067/76 16:27:34
AEPHEHN 01709776 03:56:57
AERALT 04707776 16:27:58 X %
AERAUX 05705776 12:51:19
RERD 05705776 12:51:55
AGIN 09 /07776 16:28:25
AGSuP 01/09/76 09:37:3%
AGUID 05705776 12:53:10
ALDENS 05705776 12:55:24
ALFC 03702776 16:31:51 - -
AL IGN 03702776 16:31:48 X X X % X X X : X
ALOCVF . 04707776 16:55:59
ALPRD 01709776 09:38:07
ALPRNT 03702776 16:31:5% .
ALTBLE 01709778 09:93:50 | X
AL TDLL 04707776 16:28:42 X X X X X X X X X
ALTEIRR 05705776 12:55:36
anNpm . 01709776 09:349:12 X - X X X
RRSUP 01709776 09:43:56 .
ANSHER 09705775 18:27.69
ROATAR 05/05/76 12:5.
AOMS 05705776 12:5%5:59
ADRSE 05712776 21:23:09
AURSIN 0% /07776 16:28:59
ARCOS 09705775 18:28:36 | x X
ARDSPF 01709776 10:06:16
ARELST - 05705776 12:56:17
ARINTP OM/8T2T6 16:56:46
AHMEAS 01709776 09:44%:08
AROBLK 09409775 18:04:39 X x X X
ARDCAL 04707776 16:29:03 X | X X
.AROCOM 04707776 16:29:12 . -
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TEST CASE USAGE AEPORTING SYSTEMN
f » JADICATES MASTER ELEMENT DIRECTYORY TIME AND DATE 00 NQT COINCIDE WITH THE ELEMENT USED BY TEST CASE TIME AND DATE)

L

ALTL ALT2 DECK? DECK10 DECK1) - DECK1Z2 RECK2 DECK3 DECKY4
ELEMENT VERSION CAEATION CREATION O5/714/76 05711776 05711778 O5/E1/76 Q5715776 OS5/11716 05711776 05711776 05711778
HAME NAME OATE TIME 16:32:15 15:08:43 07:46:13 09:00:00 09:58:3% 08:17:09 09:21:57 13:56:25 12:33:38
XESTAB 05705776 13:31:28
ALIRIY 09205775 09:53:135 X X
XQTARS 05714776 13:56:13 X X a3 X X X X ») L34
" RYZVOE 08705775 09:53:39 X X X X .
1
m
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i; TEST CASE USAGE REPORTING SYSTERNM

{ & YNDICATES MASTYER ELEMENT DIRECTORY TIME AND DATE DD NOT COINCIDE WITH THE ELEMENT USED BY TEST CASE TIME AND DATE)
DECKS DECKS GECK? OECKA DECK® ENTRY! ENTRY3 ENTRYY ENTRYS

ELEMENT VERSION CREATION CREATION 05/11/76 05741776 05711776 05/11/776 05731776 05/11/76 05720776 05/13/76 Q5711476
MAME NAME DATE TIME 09:92:00 09:16:39 $0:17:03 07:39:23 10:27:52 23:50:34 1%:5T7:3% 22:06:51 20:13:45
ARDBTAR 05705776 12:38:496
ARINIT 04707776 14:55:55
RASNSP 03702776 16:30:57
ABIND 01709776 09:34%:44
ABINDIY 09705775 18:22:52
ABIND] 01709776 10:06:58
ACCALL 03702776 16:30:58
ACCGRP 05/05776 12:39:06
ACCUPD 05705776 12:39:46
atmaye 05705776 12:42:35
ACHEAS 65705776 12:43:35
ACSINT 11705475 11:05:00 X X
ACSu? 05705776 12:44:30
RCSUP2 05705776 12:45:56
ACS15 057057276 12:49:34% X X
ACTTVC 04/07776 16:27:95
ADSEN C4/707776 16:27:16 X X
ADSEF 01709776 09:35:24 =X X =X »X »X =X . X X X
ADSOP 04707776 6:27:34 X X
AEPHEN 01709776 09:56:57
AERALT 04707776 16:27:58

- AERALX 05/705/76 12:51:1%9 - X Ed
AERD 05705776 12:51:55 X X

m AGIN 049707776 16:28:25

' AGSUF 01709776 09:37:34

33 AGUID 05705776 12:53:10
ALDENS 05705776 12:55:24 .
ALFC 03702776 16:31:51 ’ ’ X
ALIGN 03702776 3er:31:48 X X X X X X X X X
ALQCVF 04/07/76 16:55:59 :
ALPRD 01709776 09:38:07
ALPANT 03702776 16:31:54
ALTBLK 01709776 09:93:50
ALTOLL 04707776 16:28B:42 L4 X X X X X X X X
ALTIMR 05705776 12:55:36
AKQOH 01709776 09:34;:12
ANSUP 01709/76 09:43:56
ANSWER 09705775 18:27:52
ADRTAR 05705776 12:55:48
AQRS 05705776 12:55:54
AORSG 05712776 21:23:09
ROmMSIN 0470T/76 16:28:54
ARCDS 09765/75 18:28:36
ARDSPF 01/09/76 10:06:16
ARRELST 05705776 12:56:17
ARTRTP 04707776 16:56:46
ARMEAS 01709776 09:4%:06
ARDBLK 09709775 18:04%:39
ARQTAL Q4707776 16:29:03 X X X X
AROCDM 04707776 16:29:12
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TEST CASE US5AGE REPORTING SYSTEM

€ = INGICATES MASTER ELEMENT OTRECTYORY FIME ANDG DATE 0O NOT COINCIODE WITH THE ELEMENY LSED BY TEST CASE TIRE AND OATE)

DECK5 DECKé BECK? DECKS DECK9 ENTARYL ENTRY3  ENTRYY ENTRYS

ELEMENT VERSION - CREATION CREATION O5/11/76 05/11/76 05711776 OS/711/76 05711776 OS/11/76 057220776 05713776 05711776
NANE NANE DAYE TINE 09:42:00 09:16:39 10:17:03 07:35:23 10:27:52 23:50:3% 14:57:39 22:06:5% 20:13:4%

XESTAD 05705776 13:31:28

XLIMEY 09705775 09:53:35

XQTOPS 05714276 13:56:13 X aX X X L3¢ X X
X¥ITOE 08705775 09:53:39
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YTESY CASE USAGE REPORTING SYSTERM
¢ » INDICATES MASTER ELEMENT DIAECTORY TIME AND DATE D0 NOT COINCIOE WITH THE ELEMENT USED BY TEST CASE TIME AND DATE)D

GNCORS  BWC1 GNE2 SNC3 GNCa GNCS LAUNCHS LAUNCHY LAUNCH3
ELEMENT VERSTON CREATION CREATION 05713776 05/15/76 05711776 05/11/76 O5/711/76 05/14/%6 05/14/76 05712776 05720776
NAME HAME DATE TIRME 15:96:3% 18:02:53 06:03:36 08:99:3% 1%:36:49 00:43:56 00:57:31 13:07:07 02:12:12
AABTAR 05/05/76 12:38:46 X
BAINET 09 /07/7% 16:55:55 : X i
AASHSP 03702776 16:30:57 °
ABIND 01769776 09:34:46 :
ABINDI 09705775 18:22:52
ABIND) 01709776 10:06:58
ACCALC 03702776 16:30:58
ACCSRP 65705776 12:39:06
. ACCHPD 05/05/76 12:39:45 X
g ACHAUP 05705776 12:42:35 X X L X
B ACHMEAS 05 /05776 12:43:35
By ACSINT 11705/75 11:05:00
: acsue 05705776 Y2:44:30
ACSYP2 05/705/76 12:45:56
ACS1S 05705776 12:99:34
ACTTVE 08 /07775 16:27:05
ADSEN 04707276 16:27:16
ADRSET i 01709776 09:35:2% X X X =X X s} [ X L3
ADSDP O% /077786 16:27:34
AEPHEM 01709776 09:56:57
AERALT 09/67/76 16:27:58
- AERAYX 05/05/76 12:51:19
%1 agRo 05/05/76 12:51:55
£ ASIN 04/07/76 16:28:25 X x X e
< agsuP 01709776 09:37:34 ] X X e
AGUTD 05705776 12:53:10 X x X X
&LDENS 05705776 12:55:24%
ALFC 03702776 16:31:51 _
AL ISH 03/02/76 16:31:48 X X X % x X X X X
ALDCVF 09707776 16:55:59 X
ALPRD 01709776 09:38:07
ALPRRT 03702776 16:31:54
ALTBLK 01709776 09:43:50 &
ALTOLL 04/07/76 16:28:42 X X % X ] X X X X
ALTIMA 057057716 12:55:36
ANOM 01709776 09:39:12 X X X X ¥
ARSUP 01709776 09:93:56 % % X X
ARSHER 69705775 18:27:52
KOATAR 05705776 12:55:48 «
AOMS 05705776 12:55:54 X X X
AOASS 05712776 21:23:09 »X a¥ x
, AQMSIN 04707776 16:28:53 X x X
i &ACOS 09/05/75 18:28:36
] ARDSPF 81/09/76 10:06:16
’ ARELST - 65705776 12:56:17
. ARINTP 0% 707776 16:56:46
E ARMERS 01709776 09:449:06
: ARDBLK 09709775 10:04:39 X X x X X .
anpcat 04707776 16:29:03 , X X X ¥ X X
l Ton 09707/76 16:29:12 P ;o
,,,,, L |




ELEMENT VERSION

NAME NAME
KESTAB
ALINIT
XAT0PS
XYZTOE

TEST CARASE USAG E('ﬂ EPRRTING SYSTESN
¢ » INDICATES MASTER ELEMERNT DIAECTORY TIME AND DATE DO NOTV COINCIDE WITH THE ELEMENT USED BY TEST CASE TIME AND DATE)

CREATIGN CREATION 05714776 05715776 Q5711776 OS/7%1/776 OS711/276 O5/14/776 05214776 Q5712776 057220/76
15:%6:3% 18:02:53 08:03:36 00:44%:39 19:36:4% 00:43:58 00:57:31 13:07:07 02:12:12

BRTE TinE

- 05705776 13:31:28

09705775 09:53:35
0571%/76 13:56:13
69705775 09:53:39%

LAUNCHS LAUNCRHY




CLn s T

e S ..

i TESTY CMSE US_A-GE REPORTING SYSTEM

|}
{ » INDICATES MASTEA ELEMENT DIRECTORY TIME AND DATE 00 WOT COINCIOE WITH THE ELEMENY USED BY TEST CASE TIME AND DATE}
LAUNCSH? LAUNCHL NAVEL NAVE? NAVL] oms1 ORBITY  QABIT2  RCS1
ELEMENT YERSION CREATION CREATION 05711776 05710776 05717776 05712776 05711774 05715776 05711276 05/12/76 05711776
NAKE HANME DATE TINE 08:06:33 09:16:13 14:26:99 15:59:01 08:58:13 10:493:28 13:18:21 16:00:28 §5:96:28
AABTAR 05705776 12:38:46
RAINIT 08/07/76 16:55:55
AASHSP 03/02/76 16:30:57 X %
AB IND 01709/76 09:34%:46
ABIND] 09705775 18:22:52
A3 IND1 01709776 10:06:58
ACCALL 03702776 16:30:58 % 2
ACCGR? 05705776 12:39:06 X ®
ACCUPD 057057756 12:39:96 ,
ACMAYP 05/05/76 12:492:35
ACMEAS 05705776 12:93:35 x X : i
ACSINT 11705775 11:05:00 T
ACSuP 05/705/76 12:4%:30
ACSUP2 05/05/76 32:45:56
ACSIS 05705776 12:49:34
ACTTVC 04707776 16:27:05
ADSEN 05 /0T/76 16:27:1% X X
ADSEY 01709776 09:35:24 X X X X »Y X X X »X
ARSOP 04707776 16:27:34 X -
REPHEM 01/09/76 09:56:57
AERALT 04707/76 16:27:58
AERAUX 05705716 12:51:19
~  AEAD 05705/76 12:51:55
m AGIN 04707T/76 16:28:25 ]
t AGSUP 01/09/76 09:37:34 ‘
2 AGUID 05/05/76 12:53:10
ALDENS 05705776 12:55:24
ALFC 03702/7T6 16:31:51 . . 7
ALIGN 03702776 16:31:48 X X X X X X X X - ’
ALOCVF 04 70T/76 16:55:59 )
ALPRD 01/09/76 09:38:07 X T
ALPRNT 03702776 16:31:54
AL TBLK 01/09/76 09:%3:50
ALTDLL 04/07/76 16:28:%2 X X X X X X X X %
ALTIMR 05705/76 12:55:35 X A
ANCM 01709776 09:34:12 X X X :
aNSUP 01709776 09:93:56
ANSWER 09/705/75 18:27:52 : -
AJATAR 05/05/776 12:55:48
aons 05/05/76 12:55:54%
a0MSG 05712776 21:23:09
BOMSIN 04707776 16:2B:5%
ARCDS 09/05/75 18:28:36 . F X ’
ARDSPF 01709/76 10:06:16
SRELST 05705776 12:56:17
ARINTP 08707776 16:56:496
ARMEAS 01709776 09:44:08
AROBLE 09709775 18:09:39 X X 4
ARDCAL : 04707776 16:29:03 X X X b4
ARDC DM 04707776 16:29:12
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TEST CASE USAGE REPORTING SYSTERN

b
i
i
‘
0
i

{ * INDICATES MASTER ELEMENT DIRECTORY TIME AND DATE 00 ROV COINCIDE WITH THE ELEMENT USED BY TESY CASE TIME AND DATE)

LAYNCHZ2 LAUNCHI NAVEL NAVE2 RavL1l omsi1 ORBIT1 ORBITZ ACS51 i
ELERENT VERSION CREATION CREATION O%711:76 05711776 05717776 05712776 O5/711/76 05715476 05711776 05712776 05/11/776 f
NAME NANRE DATE TIAE 08:06:33 09:16:13 19:26:49 15:59:01 08:58:13 10:43:20 13:108:21 16:00:28 15:06:28 {
XESTAB 05705776 13:31:28 X X
ALINIT 09705775 09:53:35 X )
XQTOPS 05714776 13:56:13 X *X - X »X X X =X X »X
XVITOE 09705775 09:53:39 X X X
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TESYT CASE USAGE AEPORTING SYSTERM A
t » IMDICATES MASTER ELEMENT DIRECTORY TIME AND DATE 0O NOT COINCIDE WITH VHE ELEMENT USED BY TEST CASE TIME AND DATE) e —

; : aCs2 SRBDKI  TBAPTC  HIND1 ‘
i ELEMENT VERSION CREATION CREATION 05/11/76 05731778 05711776 05717776
i NAME HARE DATE fIng 19:37:91 10:22:32 11:32:40 16:57: 34
i ARBTAR 05705776 12:30:%6
ARINIT 04707776 16:55:55
by AASHSP 03702776 16:30:57
- ARIKD 01709776 09:39:46 x
- ABINDI 09705775 18:22:52
AR IND1 01709776 10:06:58
ACCALC 03/02/76 16:30:58
- RCCLRP 05705776 12:39:06
i accurd 05705776 12:39:46
: RCMAUP 05705776 12:42:35
¥ ACHEAS 05705776 12:43:35 :
B ACSINT 11705775 11:05:00 ° X 2
; ACSUP 05705776 12:4%:30 - ‘ -
. ACSUP2 05705776 12:45:56
ACS15 05705776 12:49:34 x
ACTTVE 04/07/76 16:27:05
ADSEN 05707776 16:27:16
ADSET 01709/76 09:35:24 »X oX e¥ X
ADSOP 04707776 16:27:34 -
AEPHEN ‘ 01709776 09:56:57
AERALT - 04 #07/T6 16:27:53 J
AERAUX 05005776 12:5%:19 X i
2 AERD 05705/76 12:51-55 % /
- o AGIN  0u/07/76 16:28:25 i
: . ABSUP 01769776 09:37:34 1
£ aGuIn 05/05/76 12:53:10 i
ALDENS 05705776 12:55:2% i
ALFC 03762776 16:31:51 iy
ALIGN 03702776 16:31:48 x X r !
ALQOCVE 0h/07/76 16:55:59 - - -
ALPRD 01709776 09:38:07 - h &
@ ALPRNT 03/02/76 16:31:5% e y
i ALTBLK 01/09/76 09:93:50 . i
: ALTDLL 05707776 16:28:492 X X ' &
ALTIMR 05705776 12:55:36 !
ANEM 01709776 09:39:%2 ﬁ
ANSYP 01/093/76 09:93:56 f
ANSWER 09705775 18:27:52 , -
AOATAR 05705776 12:55:48 :
A0M5 05705776 12:55:58 |
AORSE 05712776 21:23:09 i
AORSEIN M 707/T6 16:28:5% {1
ARCDS 09705775 18:28:36
ARDSPF 01709776 10:06:16 .
AHELST J5705/76 12:56:17
ARINTP 4707776 16:56:96
ARMEAS 01709776 09:49:05
ARDBLE 05409/75 18:04:39 X
AROCAL 0%/07776 16:29:03 X Tox 3
AROCOR O4/7077/76 16:29:12
. s R ’ Mo | e
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.l » INDICATES MASTER ELENENT DIRECTORY TYME AND DATE DO NOT COINCIDE WITH THE ELEMENT USED BY TEST CASE TINE AND DATE)

ELEMENT
NARE
XESTAD
RLINIT
XQ¥6RS
XYZTRE

m
1

i)

o

VERSION

NANME

TEST CASE USAGE AEPOATING SYSTER

CREATION CREATICN
"DATE TINE
05705776 13:31:28
99705775 09:53:35
05719776 13:56:13
09705775 09:53:39

RCS2

C5211276 C5/711776 057114276 057217476
19:37:91 10:22:32 11:32:90 16:57:34

=3

SABDK!

«X

TBAPTC

X

Wing1

X

i
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i
i

i
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N =

?}ﬁ ELEMEWT TEST CASE NARMRES USING EACH ELEMENT : KSR
j ARBTAR GNCS ' -
| ARINIT BNCS ' . ' A
! Aaswse NAVEL  RAVE2
ABIND
ABINDT . ?
ABIND) ' 3
7y§ fCCALE oMSk RCS1 .
' ACCEAP onst  ACs1 :
ACCUPD GNCORB o
ACMAUP GNC2  GNGC3  GNCY  GNCS : I
.,  AcmERs NAVEL  MAVER _ - ifﬁ,'
| §;~ ACSTHT ALTT  ALY2  ENTRY! ENTRY® RCS2 ' ]
i ACSUP ’ . . )_
;E AC5UP2 ' i
- ACS15 ALTI  ALY2  ENTRY! ENTRY® RCS2
RCTTYC
RDSEN ENTAYY ENTRYS NAVEL  NAVE2
ADSET " ALTT  ALT2  DECK1 DECK10 DECK!1 BECK12 DECK2' DECK3 DECKY DECKS  DECKS -~ DECK7  DECKS
- DECK9 ENTRY1 ENTRY3 ENWTRY® ENTRYS ~GNCORB GNCt  GNC2  GNC3  GNCY¥  BNCS  LAUNTHS LAUNCHY
- LAUNCH3 LAUNCH2 LAUNCHI NAVES NAVEZ ®WAavL1 OmSI  ORBITI ORBIT2 RES1  RCS2  SRBDKI TBAPTC
ADSOP ENTRY® ENTRYS NAVE2
AEPHER )
. nERALT ALTI  ALT2 : ' _
. AERAUX ENTRY1 ENTRYA ACS2 o
AEND ENTRY1 ERTRY4 RCS2
ag TN SNC2  GNC3  GNCY GRS

o

PRODUCIBILITY OF TH.
RIGINAL BAGE IS PoOR
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Y eLEmEWT TEST CASE NAMES YSING EACH ELERENT
: WRITEX
i XOATE DECK1 NAVE2  ORBITI
! XESTAB ORBETL DRBIT2
f XLIRIT ALTT  ALT2  OM51  ORBIT2
-} XQTaPs ALTI ALT2 BECK? DECK10 DBECKI1 BECKI2 DECLK2 BECK 3 DECKY BECKS NECX6 BECKT OECKS
i DECKS EHYRYT ENTRAY3 ENMTRYY ENTRYS GNCORS GNCI] GNC2 GNC 3 GNCH GNCS LAYNCHY LAUNCHI
o LAUNCH2 LAUNCHI NAVE1 NAVE2 NAVL1  OMS1  ORBITI ORBIT2 RCS1  RCS2  SRBOKI TBARTC WINDI
| XYZTOE ALT1  ALT2  DECK1 DECKi2 SMCORB GNCI  GNCY  GNC5  LAUNCHS QMS1  GRBITI QRBITZ
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