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LIST OF JAVS REPORTS

• JAVS Technical Report: Vol. 1, User ’s Guide. This report is an intro-
duction to using JAVS in the testing process. its primary purpose is to acquaint
the user with the innate potential of JAyS to aid in the program testing pro-
cess so that an efficient approach to program verification can be undertaken .
Only the basic principles by which JAyS provides this assistance are discussed.
These give the user a level of understanding necessary to see the utility of
the system . The material on JAVS processing in the report is presented in the
order normally followed by the beginning JAVS user . Adequate testing can be
achieved using JAyS macro commands and the job streams presented in this g u i d e .
The Appendices include a summary of all JAVS commands and a description of JAVS
operation at RADC with both sample command sets and sample job control state-
ments.

• .3AVS Technical Report: Vol. 2, Reference Manual. This report describes
in detail JAVS processing and each of the JAVS commands. The Reference Manual
is intended to be used along with the User ’s Guide which contains the m a c h i n e —
dependent in format ion  such as j o b  control  cards  and file allocation. Througr-
out the Reference Manual , modules from a sample JOVIAL program are used in
the examp les. Each JAy S c ommand is explained in detail , and a sample of each
report produced by JAVS is included with the appropriate command. The report
is organized into two major parts: one describing the JAVS system and the
other containing the description of each JAVS command in alphabetical order.
The Appendices include a complete listing of all error messages directly
produced by JAVS processing.

- - 
• JAVS Technical Repor t: Vol. 3, Methodology Report. This report describes
the methodology which underlies and is supported by JAV S. The methodolog y is
tailored to be largely independent of implementation and language . The d~~s—
cussion in the text is intended to be intuitive and demonstrative . Some
of the methodology is based upon the experience of using JAVS to test a large
information management system . A long—term growth path for automated verifi-
cation systems that supports the methodology is described.

• JAVS Computer Program Documentation: Vol. 1, S sten Design and Implenen-
tation. This report contains a descri ption of JAVS software design , the organi—
zation and contents of the JAyS data base , and a description of the software
for each JAyS component: its function , each of the modules in the component .
and the global data structures used by the component. The report is intended
primarily as an informa l reference for use in JAVS s o f t w a r e  m a i n t e n a n c e  as a
co*panion to the Software Analysis reports described below, included in the
appendices are the templates for probe code inserted by insteumentation pro—
ceasing for both structural and directive instrumentation and an alp hab€t.i col
list of all modules in the system (including system routines) with the forma
parameters and data type of each parameter.

• JAVS Computer Pro~ raTt Documontatjo ::~ Vol. 2, Software Anal ysis . This
volume is a collection of computer o u c p L t  produced by JAyS standard processing
steps. The source for each co&uponent of the JA\ S software has been analy:cd
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to produce enhanced source listings of JAyS with indentation and control struc—
ture identification , inter—module dependence , all module invocations vith forma l.
and act ual parameters , module control structure , a cross r e fe rence o f symbol
usage , tree r epor t f or each lead ing m o d u l e , and  report sh o w i n g  size o f  each
component. It is intended to be used wit ~t t ho System Dcs~~ n and Lmp 1~ mentatioa

~1anual for JAVS software maintenance. The Soft~ ar~ Anal ys is reports , on f ile
at RADC , are an excellent example of the use of JA’~’S for computer software
d o c ume n t a t i o n .

• JAVS Preorocessor for JOVIAL. This report , p repared for  GRC by its sub-
contractor , Syste m Develorment Corporation (SDC), describes the software for
the JAVS—2 commonent: its origin as the C~~~i part of cho ~ d-~— D SD Compiler ,
the modifications made in GENI to adapt the code for J A V S— 2 , the JAV S—2 code
nod ules , and the data struct- ~res. It contains excerpts of other SDC roports
on the SAM— D ED JOVIAL Compiler System . The re?crt reflects the status of the
software for JAVS—2 as delivered by 5CC to GRC in September 1974. The de-
scription of JAVS—2 software contained in the S y s t em  Design and Integration
report reflects the status of JAV S— 2 as delivered to RADC by CRC in September
1975 and thereby supercedes the SDC report.

• JAVS Final Report. The f inal report for the project describes the in-
p lementation and applIcation of a methodoLog y f c :  systematto all y and comprehen-
sively testing computing software. The methodoic~ y utilizes the structure of
the software undergol test as the b.i ;is f o r  an o v s is  by an automated verifi—
cation system (AVS). The report also evaluates JAVS as a tool for software
development  and t e s t i n g .
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1 INTRODUCTION

JAVS is a system of compatible tools intended to be applied during
program testing to aid in the recognition of untested program pa ths , to
assist in the development of additional testcases appropriate to improvement
of testing coverage , and to automatically document the computer program .
Program validation is provided by analysis of program structures , ins t rumenta -
tion of the system through insertion of appropriate software probes to measure
testing coverage , and comprehensive reports which pinpoint paths in the prog-
ram structure that remain to be exercised. In addition , guidance is provided
for the generation of testcases that will assure coverage of the untested
portions . JAVS can be thought of as a partner during the testing process ,
suppl ying a wide variety of automated aids to the user in comprehensive test-
ing activities.

This Reference Man ual is in tended to be used along with the JAVS User ’s
Guide’ and describes in detail JAVS proce ssing and each of the available JAVS
commands .

The machine—dependent features are described in the JAVS User ’s Guide
which contains a description of the overlay version of JAyS , the JAV S macro
commands , examples of job setups for RADC , and f i le  and processing time

- I information .

The format for this Reference Manual is as follows :

Section 1: JAV S system overview and organization , library and f i le
descr ip tion , data management , command s t r u c t u r e, examp le
tes t program , START—TERN source text identification and
JAVS computation directives . The last two items deal
with additions the user makes to his source code before
JAVS tes t ing beg ins.

Section 2: Descrip tion and d iagram of each process ing step .

Section 3: JAVS constraints

Section 4: System level desc r ip t i on  of JAV S commands

Section 5: Descri p tion of each JAVS command

1—1
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1.1 BRIEF DESCRIPTION OF JAVS

1.1.1 Processing Steps

In the standard version , JAVS is organized as a series of indemendent

~ I 
p r oce s s i n g  s t eps , each Ievo t~ d to a unique task , that communicate throug h a
comnon ±ata base to provide thoroug h sof tware  v e r i f i c a t i o n  assistance. The
overlay version of JAV S maintains the same processing tasks , b ut it allows
the user to ~e r f o r m  m u l t ip l e  p rocess ing  steps in a single module selection or
in a single a c t iv i t y .  The var ious  s t ep s  and their basic functions are listed
be~~~w:

3ASIC, Source Text Analysis: Source text input , lexical analysis , and
initial source library creation

STRLCTTRAL, Str uctural Xnal~ sis : Structural analysis and execution path
identification; library umi are with structure and path information

iN3TRV~S~;T, ~!ocuia Instrumen:ation : Program instrumentation for path
coverage anai;;sis and ~rogram performance directed by user; library
update with probe test instrumentation

ASSIST , Module Testing Assistance and Se~~ ent Analys is: Testing assist-
ance for improved pr ogram coverage

DEPENDENCE, Retescing uilanoe and An al ysis: Recesting requirements
analysis for changed modules

Test Execution: Execution of instrumented code and analysis of directed
program per f o rmance

ANALYZER, Test Effectivemess Measurement: Detailed analysis of program
path coverage ; execution traces and summary statistics

These steps need no t  be performed in the above order. Othe r orders may be
p r e f e r a b l e  a t t i m e s .

An overview of how JAVS is used in the testing process is shown in
Fig. 1.1.

1—2 
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~~~ 0UR JOVIAL JOVIAL source code is input for processing and

analysis. A special form of comment (optional)I SOURCE 
inserted by the user directs JAVS processing for
program performance analysi9.

souRcE

~~~~~~~~~ 

JAVS analyzes the code and generates a directedT ANALYSIS, graph of the control structure.
BASIC , STRUCTURAL The possible flows through the program are
STRUCTURAL determined . All pertinent data is stored in aANALY IIS 

changed source code causes an existing data
_________ data base for later use. Additional or

base to be updated .

INSTRUMENT MODULE
.JAVS automatically inserts software probes

INSTRUME I into the source code to intercept and record
program flow during execution . A second type
of instrumentation is used to record statistics
on program performance  according to directives
inserted by the user in the source.

ASSIST , MJCJLE TESTING JAVS provides a variety of services which assist

DEPENDENCE~ ASSISTANCE AND in the establishing of a continuing testing strat—

— SEGMEN T ~NALY SIS , 
egv both  a t  the deta i led  leve l wi thin  a module  and

RETEST ING GUIDANCE at th€~ module interdependence level. Test cases

ANALYSI S are constructed by the user. Reports can be used
as program documentation.

PROGRAM results as well as outputs from the instrursen—TEST EXECUTION , 
Program execution provides normal computational

PE RF ORM AN CE tation. Structural flow output is recorded for
________ ________ lacer post—test analysis by JAyS . User—directed

~ program performance output is interspersed with
norma l program ou tpu t .

JAVS inc ludes detailed post—test analysisTESTING
facilities which provide measures of testing

ANALYZER EFFECTIVENESS
thoroughness , both individually and cumul.a—-

: MEASUREMENT tively for a set of test cases.

FN O ~~~~~~~~~~OALS The results are examined by the user to determineEVE D
if test goals have been met and testing is,1 completed.

Figure 1.1. An Overview of the JAVS System

1—3
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1.1.2 L i b r a r y  D e f i n t r i o n  and Co~~t~~o~~5

JAy S utili:es a random—a- :cegs file ~oion in :lcdes toe original gcurce
t ex t ,  as well as subs id ia ry  tables that contain a c r o c t u r a l  i n f o r m a t i o n , ~‘.“m—
bols and their classification , and ~cner m c d u l e — ~~esc r :p t i v e  i n f o r m a t i o n .  The
initial random library io created iuring toe firs : p r o c e s s in g  s t~~ ( GAS :c ) .
the second step (STRUCT~JRAL) uses the tnatiat libr ar-r ca:a to or~ j:e in -

~~~~~

dated library containing program structure data as well is the source text .
INSTRUhThTATICN adds instrumented text to the rarv . the library and instru—
mented file are then used as inp ut for ot :cer analyses. The na~ or sec:i:ns of
a completed library are listed below:

1. Analyzed source text (3ASIC)

2. nodule descriptions ~3AStC)

3. Statement -descri ptior.s (3ASLC ~

. S;~~bo1 descriptions (3AS C)

5. P r o g r a m  s t r u c t u r e  i n f o r m a t i o n  ~STR ~ C T U B~J~

~~~. Probe text (I ST ThThTATI ‘N)

1.1.3 File ident ifi cation

JA7S makes use of various fi es du ring .:o:e -o’ot ion of the stan -darfl and
overlay processing steps. The files ~~ed in JA .S prooo ss :ng are shown in
Table 1.1. -

‘tABLE 1.1 FILES USED IN J A . 5  ? R O C R S S N G

Numb er  Nam e Fu n c t i o n  N ode Tv~~ ________

1 LIBOLD Old library 3inary Random R e a d / w r i t e

2 LL SNEW New l ibrary B i n a r y  Random R e a d/ w r i t e

3 LIBUS? (Temporary ) workspace  Binary Random Readi ’wr ite

COMAUX (Temporary) command itera— BCD Serial I Road /write
tion

ç c o~~-~ 
.

cO~NAC~ 
JAy S command inpu t  BCD ~ e r i a i  Read only

LOUT Standard printer output PCD Serial yrire only

7 IPUN cH In s t r um e n t e d  source  t ex t  3CD S e r i a l  N r i t e  o n ly

3 AUDIT Test execution probe data BCD Serial Read/write

-
~ READER Source  t e x t  i n p u t  BCD Serial Read only

I) CO AN* (Temporary) JAyS command BCD Serial R e a d / w r i t e
w o r k s p i c e ___________________ ________ _______ ____________

* Used only in JAVS overlay v~ r~ ion.
-

~~ 1—4
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1.1.4 ,~ys tetn Execut ion  Control

JAVS utilizes a command language to provide control over many of the pro-
cessing steps. The command language provides the means to select various pro-
cessing op tions wi thin the selected step and , in addition , allows the user to
repea tedly execu te cer tain sequences of commands for  se ts of pr ogram modules
contained within the library file . Certain commands are available for use in
all steps and are therefore termed “universal commands. ” In the standard ver-
sion of JAyS, some commands are unique to each processing step and are recog—
nized only when emp loyed within that step . The overlay version of JAyS allows
commands from any processing step to be utilized in a single run .

1.1.5 Data Management

Included within the standard processing steps is a data management com-
ponen t which provides the following capabilities :

1. Librar y merg ing

- ‘ 
2. Processing initialization commands

3. Module selection

4. Standard printouts of library contents

1—5
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1.2 CO~~IAN D STRUCTURE
A JAyS run is defined by a set of commands. These commands——one to a

card——are freeform ; b l a n k s  are ignored. The card scan ends with a period (.)
or with the end of the card . Each command consists of a sequence of terms
separa ted  by a comm a or an equals sign. A term with an initial digit is

• assumed to be an integer. If a command must be continued on more than one
ca rd , a comm a mus t appear  as the last non—blank character of each card p r e—
ceding a continuation card. Up to three continuation cards may be used.

• A J.WS command set always begins with some library :o ands ending with
the command START*. Next comes a set of action and information :o ands de-
scribing what ~rocessing La to be ?erformed , listing which modules are to be
used , and which options are to be included . A JAyS run terminates on the END.
command , which prov ides for correctly closing any files and writing a wrapup
summary .

Th~ ccmmands sb-own in Fig. 1. for a hvoothetical JAVS run were designed
- - to help show th e  s c r o c t -o r e  and use of JAy S comma nds .

COMMAND TYPE

OLD LI3RARY OLD 1. Library cornand

CREATE LIBRARY = NEW2. Library comrna nd

START. Startup co-~nand

FOR LIBRARY. Module selection cotinand

STRUCT URAL. Execution comma nd

END FOR . Module selection command

MODULE EXMPL 1 . Module select ion co~~and

PRINT ,MODULE . Univ ersal print command

END . Run termination command

Figure 1.2. Hyp othe tical Command Sequ ence

Th e JAVS macro commands contain the START and additional commands. The macro
~- oun-ar.ds r e q u i r e  the  JAyS c - ;or l ay  ve r s ion  and a re  d e s c r i b e d  in the JAVS User ’s
, I L L ± 2 ,  a long  with o t h e r  s i s t em  dependen t  i nf o r m a t i o n .

1—6
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1.3 EXAMPLE PROGRAM

T h r o u g h o u t  this Reference  Man ual , mod ules f ro m a samp le JOVIAL prog ram
are used in the examples. Figure 1.3 shows a complete listing of the sample
program wi t h  i t s  f i v e  m o d u l e s :  COMPOOL EXCOMPL , PROGRAM EXPROGM, PROC EXA~ff’L1 ,
CLOSE EXAMPL2 and CLOSE EXAMPL3. These modules  are so simple that they do not
in any way demonstrate the power of JAyS; their purpose is solely to provide
simple output examples for each of the commands. The output from the execu-
tion of the program is shown in Fig. 1.4. This output is generated from the
MONITOR statements which appear in the main program E~~ ROGM .

DEPENDENCE processing deals primarily with inter—module dependencies. A
program with a large number of modules is used as an example to illustrate the
power of inter—module analysis performed by JAyS . STRUCTURAL analysis (Sec.
2.2) is illustrated using an example procedure from the JAVS User ’s Guide.
This small module is used to demonstrate the identification of DD—paths .

#�. JAVSTEXT EXCOMPL PPE~~F TS.
• ST A R TS

• .COM POO L E X A M P L E  CnNTA!NING PRESET OUTPUT ME SSA GE S ~~CO M M oN M E S A G E S
B E G I N

I T C I ’  M SGI  H j~~~ P ~*H (lJ A V S  TEST CA SE ) S
ITEM ~ SG? H 18 P i~~H t O P F S U L T ~~
ITEM M5G 3 H 

~~ P 1 * M c f l R ! S U L I  E~ 4 5
I T E M M SG4 P1 18 P I R P . 4 ( O P r S U L T  G T 4 5

I T EM M E5SAG ~ 18%
END

TE RM S

•� .JAV ST (XT EX PR O GM COMP UTE t!X COMPL )~~~
S T A R T S

.. J O V I A L  S I MPLE TEST PROG RA M ~~
DEFINE I N T G  s * I  2’ S * X 5
DEFINE HLL S� H 4 X~ S
DEFINE N B Y T W n  ~~ 4 X S ~
ITE M ID PILLS
ITEM ITE Pf l  I N T G ~
ITE M ITER2 I NT G S
ITEM IIC R IA P’LLS
I T E M  I T E R 2 A  PI LL S
O V E R L A Y  T T E ~~I I T F P I A %
O V E R L A Y  ITEP2 z I T E P ? A S
ITE M C A R D  H 805
FI LE R E A D E R  P4 0 P *4 V W K ) V ( ( O r ) T A P E d
FILE PRINIR ~4 0 P 1?~ V ( O ’ c I  V ( E ~~F I  T aPEP.~MON ITOR ID. I T E P I A .  IT E R ~~A S
ME S SAG * M S G I S
OUTPUT P P T N T W  M F S S A G S

8G. INPUT R EA D E R  CA P~~S
i~ REA DER NQ v ( E O ~~) %

Figure 1.3. Exampic Program Used in the Reference Manual

(Cont inued  on next  page)
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BEGIN
~~Y T E ( % Q , N B Y T q O % )  CIni ~ ~YT!(S1 .’~A Y T ~~OS) c~’~n;S
B’~TE (S3.’~PI’f T*OS ( iT~~R 1 4~~~ R Y T E  c q .~~~~y T ~~~~; p  ( CLQ ~~)*
9 Y T E C S O . N R Y r w O % )  ~

T
~~~2 A , *  ~ y T E ( % l R . ’~p Iv ~~d O S )  t C A P D ) S

EIMPL I  I I  T E R I  • L T F ~~2 ,  ~
CLOSE E~~MPL 2S $~ ~A T N  CLOSE X~
BEG IN

I T E R I  1$
I T E Q 2  ~ I S

END sg~~*MP ..2f*
IF  I T E R I ~~~ I; )’

G O T O  E* M~ t 2 %
GOTO ~GS
END **IFS$
STO PS

PROC E~~ PLt (LIMIT1.L ~ MtT2 )S
B E G I N
I T E M  L I M I T I  !~~T %
I TE M L I M I T ?  IN~~C %

ARRA Y FI LL 1~~ O ~~~~~~
ITEM ~E S~I L T  ~~~~~~
I T E M  I’,l.J~~S ~ ‘~ T - ~~

.T R A : E . ~~E SUL ~~S*
IF L IMIT I ~o 100%
L I M I T I  =
RESULT

G E 3 1 N
�~~. E z P E C T .  0r S U L T I 1 . ~~*S

F IL L  ( S I — I S )  =
RESULT = ( D F S U LT . f l , t S
• g , A S S ~~RT .~~ FS u L t  ~?
Ft ~~ • 1 . 1 . L M I T 2 S
B E G I N

CL OSE EXMP L3S  ** P’~OC CL~~SE •#
BEGIN

RESUL T * 2’JS
END IICL DSFI*
I F E I T H  J ~.. O ‘

IN O X S : J5
ORIF is• IN O * S • 4%
END ~g7 FEITMt *
SWI TCH PICK z ( L A R E L 1 , L ~~B E L 1 , L A p 4 E L I . L A 8 E L 2 ) c
GOTO PICA C~~tNO~ S—t ~~~S

LABEL?. GOTO EXMP L )S
L A B E L I .  I F E I T H RES UL T LS 4 $

M E SSA G
OR IF RE S ULT EO 4 %

- -•  M E S SAG z
ORIF IS

M ESS AG
END SX IFE I THg*
OUTPUT PRINT Q M E S S A G S

END 1� .j *s
• ENO £*Iga

1* • OFF TQ A C~ • PE SUL
END

TERMS

Fi gure  1.3. iC coc inued)
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-- _ _

J A y S TEST C ASE
•e. M ONIT O R E D  PIOL LERI TH D A T A  ID • T~~O... NONITOREr) PIOLLERI TM D A T A  IT!~~iA • 300

•~~S MO N ITOPE f l  HO L L E RITH 0* 1* IT E R2 A  • ~q9

RESULT GT 4
••• MØP4~~T OREf l  M OLL E R IT H DA T A  ID • ONE

— ••I M O NITORED PIOLL E PI TH O A T A  I T E R I A  • AS
•.. MONIT O R E D  HOL L ERI TP4 D A T A  I T ER 2A • 14

RESUL T GT 4

Figure  1.4. Output from Execution of Sample Program
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L.~ TEX T I~ ENTIFECAT :L~~
jAy s au:oma :~ oa!L, ~e:arates a STA2~T seq uence of JOVIAL sou r ce

~b i o h  oon :a~~os e.-e : - c : abLe  Jj - J AL s t at em e n t s  ( i . e . , n ot  a :c~~~ooL) into modules
of icvo -00 e c:~ e -e .g. , ~ ~~~~ a C JSE). A::er the  scu r c e  code ~~~ been

~s r~ assemb 1ed i n to  toe • —~~i~ M ~e-~oence in p repa ra t ion
for oomp ~. Lt:ion i:~-i T C S t  •~~~ut:on . tf m ore toan -one ST•\~ T— T RM seq uence is
con:aio~ a ;n the L~~’rary , it is necessary to  ioenc:f’, each sec ience separa t ely

a •e n~ae. JAJS 1~as pro’;is~ on for nanin~ a SL~~T—TERN sequence and:is: : SOL:ig between : - ~~s o~ tax: rough toe ose of a special form of
c m m~~n :  ooiL~ -d a J•~.~~T~~~T o i r e c ciy e :

TEXT nome~ < t~;oo> (( ~re1atec~ re~ t is t > )  ~~ o~~esc ri p t i cn> ]

<name> is :oe name given t o  the  ST•~RT—TERM sequence (name
must be -~~ or Less c :ca rao :er s, La woi ch  the  first ~
characters must be uni~ -ce among the JAVSTEXT names)

is J~~-?UTE f or in e:•:eoutabLe STAXT—TERN text (e.g.,
a pr o~ ram) or PR SET for nor.executoble :ext (e.g.,
a ~~3OL)

< :eLa:~d— :~i :— Li3:> is sri optionaL list of te a:ed t ex t  names separated
hi co as (e.g., the name of a CJ~~ OOL tex t used
d u r i n g  c om La n w i t a  a ~ r o g r a m  text)

t a  o p t i o n a L  i e s c r L~~ti;e information

The J~
-.sTb•~: dire-oti -:e ~- :ii 1?~ c1r :m•edia:a ’ bef ore the START for a main

p r o g r a m  or  f o r  a P~~fC s -~c~~r~~gr  im ~ex:ern~ L P?JC). o t he case of CLOSE sub—
prcg rsm ~~x :ernal C~ -~~E), the s\ysT:XT name must be f i f f e r e n t  than the  CLOSE
nam e , 000  the JA:5 ::.~: iire- ct i1 •e ~~cuLd sopear befor e the CLOSE statement.

in toe exam? e Dr :gram , the J• STEXT d irectiye

U
. JA’~’STE:’T ~X CO~PL ?RFSET

U

is  -osod to inform J.V.3 t ha t  a COMPOOL is being processed. The JAVSTE~ t direc-
tive

“ .J•\VSTEXT EY~ ROGM CO~~~yTE (ExC OMP L) ”

is used to inform JA.S that an executable START—TERN sequence which references
a COMPOOL (ExCo~-~~L) is b e i n g  p rocessed .  This d i r e ct i v e  is req uired , even if
t•ie 22~ ?J J L ~s no t to be processed , i f CO~~ OOL defined names are referenced in
toe p r o g r a m  t e x t .  i3:’~L ;  one CO~-~PfJL may be p -u t in the  d a t a b a se  l i b r a ry  f o r  each
execu tion of the 3.~SLC step, when processing both COMPOOL and executable text.
if a Cuy2COL is to be processed by JAyS , it should be ana lyzed  only by the
BASIC st ep .  The CC~ PCOL will then be 3vailable on the Library f o r  documenta t ion
pr~ otLng .
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1.5 JAVS CO?~’UTAT 1ON DIRECTIVE S

JAVS contains facilities for analyzing a special form of JOVIAL comm ent ,
called the JAyS directive. There are two types of JAVS directives: computation
directives and text  i d e n t i f i c a t i o n  d i rec t ives  (Sec .  1.4). The computation
direc tives , described in this section , are intended for use in monitoring corn—
putat ions performed by the program .

The directives are inserted by the user in the JOVIAL source b e f o r e  it
is processed by BASIC. They are stored as separa te  s t a t emen t s  in the state-
ment block on the library created 1w BASIC. Later INSTRUMENT analyzes
the computation directives and produces probe text (under option MODE = FULL!
DIRECTIVES) which , when added to the source text , generates execution—time
output interspersed with normal program output.

There are four JAyS computation directives: ASSERT , EXPECT , TRACE , and
OFFTRACE . Each directive generates JOV1AL text which becomes part of the probe
text. The user is cautioned that BASIC does no checking for errors in JAVS
directives. Since the probe text is ultimately compiled , it must be error—free .

1.5.1 ASSERT Directive

The ASSERT direct ive provides the user with a means to monitor the truth
value of a particular logical condition. The format of the ASSERT directive
is:

“.ASSERI ,<JOVIAL—boolean—expression> ”

The ASSERT directive may be placed wherever it is legal to place a simp le IF
— statement followed by an assignment statement in the executable text. During

N. Test Execution of a d i r e c t i v e — i n s t r u m e n t e d  module , a message is gene ra t ed  if
- C the assertion is false.

During INSTRUMENT the ASSERT directive will generate the following
code:

• ITEM JAV S’ASSERT H 60 S

MONITOR JAVS’ASSERT $

IF NOT <JOVIAL—boolean—express ion> $

JAVS ’ASSERT = xxH (<JOVIAL—boolean—expression> AT STMI.

-~ xxxx NOT TRUE.)$

j where xx is determined and inserted automatically. If the <JOVIAL—boolean—
expression> is longer than provided for in monitor output , it will be truncated.
The statement number xxxx is computed during INSTRUMENTATION to be the state-
men t number ass igned by JAyS . The statement numbers are located in the PRINT ,
MODUL E and PRINT , JAVSTEXT reports.

1—11
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1.5.0 E:-LPECT Directive

The EXPECT directive provides the user with a means to monitor the value
of selected vartables and ~ method bi which variables which ~xcaed certain
bour.daries may be detected and reported . There are two formats for the EXPECT
direct

“ . EXPECT , <va r i aj l e >  ~ L o w — v a 1 u e > , < h i g h — v a L i e > ”

‘ .EX 2 E CT , <va r i ab l e >  = <value> , TO L R ~O~CE = <error> ”

In toe first form the e:.:pec:ed range of values of the named variable is sped —
itch by <Low—value> ,<hign— valu e> . In the second form the expected value
:o-cether with a tolerance for error of the named variable are specified. The
EXPECT directive mus t be p laced in the body of executable text for a module .
Juring Test Execution a messa ze L5 produced if the assigned value of the named
variable falls outside toe declared value range .

the EXPECT directive generates a monitor statement , as follows :

for “.EX2ECT ,-~-•-arisble> = <low—value> ,--hog n—value > ”

~!CN1TOR (<-;arianle> ES <Icy—va Ice> uR ~variuble > -PR

<h i;h -value > )<va rtibLe-5

f o r  “ . E X P E C t , < -;a r i a o l e > = <value> , TOLERANCE = <error > ”

~dC NI TO R ( < v a r i a b l e >  LS < v a l u e >  — <e r r or >  OR <va r i ab le>  CR - -

<val ue> + <error> )<variable>S

N

1.5.3 TRACE and -)FFTRACE Directives

The TRACE and OFFTRACE directives allow the user to observe the e f f e c t
of computation upon the variables in the program at execution time . The TRACE
directive establishes the p lace in the program flow where tracing is to begin

- I for a specified variable; the OFFTRACE directive establishes the p lace where
tracing ceases. The format for these directives are: - -

L “.TRACE ,<name—l> ,<nane—2> ,...,<nam e—n> ”

“ .OFF TRA CE ,< name—l> ,<name—2 > ,...,~~name—n> ”

The ‘;aL-oe of the named variabLe is m o n i t o r e d  iu r in g  Tes t  E x e c u t i o n .  For a
particular variable , monitoring commences when the TRACE directive is en-
countered in t he  execu t ion  of the instrumented module; monitoring is terminated
when the OFFTRACE directive is encountered.

lEe tRACE -directive g en e r a t e s  the f o l l o w i n g  s t a t e m e n t s :

1—12



“ .TRACE , <nam e— l> , <name— 2> , . .  - ,-<name~n> ”

ITEM FLAG ’l B$

ITEM FLA G ’2 B$

ITEM FLAC ’n B$

FLAG ’]. = 1$

FLAG ’2 = 1$

FLAG ’n = 1$

MONITOR (FLA G ’].) <name—l>S

MONITOR (FLAG ’2) <name-2>S

MONITOR (FLAG ’n) <n ame—n > $

The OFFTR~ CE directive sets the specified flags to zero.

N.
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2 JAyS PROCESSING STEPS

JAyS opera tes as a system of compatible tools which communicate through
a common da tabase. The order in which the processing steps are executed de-
pends upon the task that  the user wishes to accomplish. Source text (BASIC)
processing must be executed first in order to build the database library.

The following tasks can be aided by JAVS , using the processing steps
in the sp ec i f i ed  order :

TAS K PROCESSING STEPS

Text reformatting BASIC

Doc ument in g  BASIC , STRUCTURAL ,ASSI ST ,DEP ENDENCE

Deb ugg ing using BASIC ,STRUCTURAL .INSTRUMF.NT,
directives Test Execution

Test ing BASIC ,STRU CTURAL ,INSTR UM EN T ,
Test Execu t ion ,AN ALYZER

Retesc ing BASIC ,STRUCTURAL , INSTR1~~ NT ,
Test Execution ,A!’~ALYZER ,ASSI ST ,
DEPENDENCE

In mo s t  cases BASIC , STRE CT 1RAL , and iNSTRUMENT processing need tc-
be pe r fo rmed  c m i v  on c e .

The o v e r l ay  version of JAVS consists of the same processing steps as the
N. standard (non—overiav ’ version augmented by the following features :

• Smaller core size required to operate

• Macro commands to permit shorter command streams

• Oper~ tion of m u l t i p l e  JAVS processing steps within a single activity

• Extensib ility for a planned interactive version of JAyS

2—1
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2 .1 SOU RCE TEXT PR OCESSING

The analysis of a JCVTh.L program begins c t : h  3A SIC , where a LIPNE~4 is
made wi:n Lo formaclon ies crtbin-g toe :ox : s  ~-see Fig. 2.1). Each ST AR T—TE E ~1
sequence :n the JOV~XL so-cr:e is br: en iown into a series of invocable modu-
les. the iniormatcon ~aic-d for caco oodcle _ s a nodule de scriptor block ,
a statement descr ipto r tab le , a statoneo •t t a b l e , a symbol locato r table , and a
svmool t a b l e .  The results of 3A5 0 pr ocess ing can be d:~ pla”ed wath the
standard ?r i n t  coo_ mo ods ( s ec .  -~~, tEl:;:, [oot:cal).

J OV ~~L
S0~RCE

USER ~ src 
—

C0~MA NDS ~~C tX
-~i~LYS iS L i3P~RI ES

BASIC STRUCTURAL
R EPORTS A N A L Y S I S

Figure .l. BASIC pro~ essiflg

2—2
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2.2 STRUCTURAL A1~ALYSIS

The analysis of a set of modules continues with STRUCTURAL , where infor-
mation describing the graphical properties of each module is added to the in—
formation generated in BASIC. STRUCTURAL begins with a library created by
BASIC. In BASIC , processing is done on one or more START—TERM texts , break ing
each such text down into one or more invokable modules. STRUCTURAL processing
is done on a single module at a time .

Normally , the library generated during BASIC is processed as LIBNEW , a
read/write library during STRUCTURAL . However , if it is used as LIBOLD , a
read only l ibrary , then a LIBNEW must also be provided. If LIBOLD is used , as
each module is processed by STRUCTURAL , the BASIC data for the module is first
copied to LIBNEW from LIBOLD , and then the new structural data is added.
STRUCTURAL processing is shown in Fig. 2.2.

from
BASIC

H 

ST RUCT URA L BASE

I STRUCTURAL ] INSTRUMENT
REPORTS through

ANALYZER
*FROM BASIC

Figure 2.2. STRUCTURAL Processing

H 2 — 3

-I- . • - .
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gTRlC~ JRAL performs two types of computations :

1. tnter—s tatement analysis which establishes statement—to—
s t a t e m e n t  L i n k s  ( e . g . ,  in I F E I T E — - P R I F  st a t e m en t  sequences)

2 . ~ocu le st r u c t u r a l  a n a l- i s i s  wh ich  f d e ~~tj fj e s  the  n a t u r e  of
pr ‘-cram flow within the nodule.

The structural analvs i~ perrormed by STR ~ CT~JRAL on each invokable  mod ule(program , procedure , or close) consists of determining all decision—to—decisionpatos ( J D — p a t h s )  in the nodule.- Jecisian—to—-iccision oaths are sequences ofst at em er ~ts be tween d e c i s i o n , or b r a n c h , p o i n t s  . Program s are represented asa d i r e ct e d  gr a D a  of 3D—paths , as shown in Fig . 2.3 and Fig. 2.~~. Figure 2.3sno ws the  s ta t e m e n t  n o m b e r e h i p  for eaca J D — D a t h  in moduj ~ ~~~~~~~ This  module220 :acn s 12 2 J — t j t h s .  B e l o w  ~ a-c h : 3 — p a t h  nu m b e r  is l i s te d  the  -order  in whichtoe st at em~~~~ era p T h c e d  on ouch  Th—~ ato. y o r  -axoop le , T h— o e t h  2 consists ofs t a t e m e n t s  12 , l-~, 2 ? , 3 D , and 31 , in coat order.

N.
N.

~~~~

-•— —•—~ _
~~~~~~. -



• S~ ateae u~ £zecut io Ord .r
DO-Path

1 2 3 4 5 6 7 6 9 10 11 12
I - .IAVS 1~~ T E1A~*L CO.’~~UTL C C~~~ 0L

2 ST A T

3 PKoc~~ .A?c P L ( A A — u )  $ 1
4 11121MP$
S IT~~~ B~~~F $

6 ARIAY C C 2 2 ? 3
7 P ECIN

8 8ECIN
9 + 1O.!—00j +10.!-001 ~ iD

10 bECI N

11 +10 .E — 0 01 + l O .E— 0 01 END

12 r~a

.13 8~~O N  2
14 MONIT OR B~ • CC $
15 ~yEITh AA LS 0O.E-0O 1 $ 3 1 1
16 5 a — — A A $ 2

C 17 0~~I T AA Eç 0 0. E—O31 $ 2 1 1
13 SLCIN 2

19 35 — 00.E—O0 1 $ 3
20 F.~R I — 0 , 1 , 1 $ 4 2

21 BECIN 5 3
22 F O R J . 0 . 1 . 1 $  6 2 4

23 CC ( 5 !  , . J $ ) — 00.5—COl $ 7 3 ,3 1 5
24 END 2 1
25 RZTt~P2I $ 2
26 END

27 C R 1? 1 $ 2
28 B B . A A $ 2
29 END 3 3
30 ?ORE O .1 , 1 $  4 4 2

31 CC (5 E • 0 5) — 33 I 20.5—00 1 5 5 3 5 1 . 3
32 DiD . - - - 2

33 T~~~~$

Figure 2.3. Examp le of Structural Analysis
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- 

Po~~ (3)

~ I F E I T H  ( 15 )
2~~~~~

3

5
7 

OR~F (17)

( 
(

“

~~~~~~~~~~1 LOOP TEST (23)

o:c~ TEST (24)

N. 

L::? TE ST (31)

I E~ D (32)

L~gend

- - —a-— Nut~bers represent  3 D— paths
- • 

• 

Dots repres ent de c is io n  po ints
I FE I T H  - o r ~s re pres ent ce c is io n  statement types
(31) Pa renthetical nc -5er s re present

-~ St~ te oe nt  n c : -ters

Fi gure  D . c . P i c t o r - a L E x a m p l e  of S t ru c t u r a l  Ana lys i s
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2 . 3  MODULE INS TRU~~ NTAT ION

This step performs the instrumentation of modules which have been pro-
cessed through BASIC and STRUCTURAL. The primary result of this step as a
set of probed modules which can then be compiled in instrumented form for use
in Test Execution (see Sec. 2.4). The instrumented modules are logically
identical to the original source code. The probe statements are saved on the
library along with data generated by BASIC and STRUCTURAL (e.g., the source
tex t , etc.). INSTRU~~NT processing is shown in Fig. 2.5.

from
STRUCTURA L

E

~~~~~~~

11
00

DATA * I

USER MODULE BASE

• 
COMMANDS INSTRUMENTATION LIBRA RY

TEST EXECU TION

INSTRUMENTED
REPORTS

* STRUCTUR A L

Figure 2.5. INSTRU~~NT Process ing
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There are two tyPes of instrumentat ion g e n e r a t e d  d u r i n g  tNST RL~~ENT :

I. S t r u o c : r i l  tns~ r-or •en:a:fon . Sof t- ca re pr obes are automat ically
Ln s e r r e d  i n to  th e  s o u r c e  t e x t  a: eac h  I n v o c a t i o n  t a i n t , ca -oh
return point , and each sta :ecumt eniob b e g i n s  a 2 3 — o a t h .  ~ach
orche includes -a call :o s~ ecial a-odL:c ng routin es wnich cap—
tore and record infarmatcun con:-acn::’•g flow f contro l in the
executing module(s).

2. d ’ -•~ S JLrect :-:e ostr- m- -n:a:~~- - . Sof:v~ ro :roces Ire manually
anserted cn~~oe sour-c e t e x t  far •-~~S d i r e c t o y c s  (Sec .  1 .3)  wh ich
are automatfoa j1i oxoanc~ d anc o ~ThL code t o  m o n i t or  t he  re—
s o L t ~ of assi ;nment and exchan~ e stat ements du r ing Test Execution.
S a n  directive controls axecu ctan— cime outpu t ~-iio h is inter-
spersed wL :h normal or :~~ram o u : o u : .

2—8
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2.4 MODULE TESTING ASSISTANCE AND SEG~~NT AN ALYSIS

The purpose of ASSIST is to provide computational and output reports for
use by program testers to meet the following objectives:

• To provide “source text flow” information needed to support de-
tailed analyses of the legitimacy of test cases

• To provide for identification of proper ties of seq uence s of
DD—p at hs

ASSIST commands are designed to provide detailed information on specific
DD—paths in modules. Some of the commands require tha t the DD—paths  fo r  which
test assistance is needed be identified. Therefore , ASSIST is usually run
after an initial series of test cases is run , and add itional information is
needed to assist the user in se:tin~ up new test cases that give coverage of
specific DD—paths. ASSIST reports are most effectivel y used for retesting
assistance and for computer documentation in conjunction with reports from
the standard print commands and from DEPENDENCE (Sec. 2.5).

ASSIST operate s from L1BOLD and , under active user control , generates
reports of various k i n d s .  It is assumed that BASIC and STRUCTURAL have been
completed f o r  each module  p resent  on LIBO LD for  which  analyses  are r eques t ed
by ASSIST commands. ASSIST processing is shown in Fig. 2.6.

from
STRUCTURAL

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

,“•
00

USER MODUL E TEST
A I N G  ASSISTANCE 

~~~~~~~~~ BASE
AND SEGMENT 

~~ UB R~RY

ASSIST
REPORTS

~~~~~~~ O STRUCTU RAL

Figure 2.6. ASSIST Processing
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2.5 ~E:E~~FLNG t f ~~UCE ~SJ ~~ALYStS

The p u r p o s e  O f  I l l  L , i b C ~ cs to o r o v i d e  :‘~-te means to assess the impact
of orogram mod:f ioat~~ocs far a of test oases. In contrast w itn •kSSIST

~~
-
~coh examines tne de:acls ~f or ~g:um flow witnin a module), ~~~~~ThbC~ is

c o n c e r ne d  ~rcmarcl y ::n :n:~~r—mcJule deoenden-:les. Tacen w::h the reports
f r o m  bot :~ AS~~ 5D icc -::~ tj f : : ?~, t ne  ana l yses  p e r f o r me d  by 2E 2E~ CZ allow
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2.6 TEST E)~~CU T 1ON

The purpose of Test Execution is to collect test execution data and per-
formance data from JAVS directives while executing a set of instrumented modu-
les produced by INSTRUMENT . Test Execution differs from other JAVS steps in
that the instrumented program itself is executed , no t a JAy S processing step .
There is no access to the JAVS library during Test Execution. Rather , the
probe data is recorded on a test file; these data include the information
needed by ANALYZER to properly correla te with data on the  l i b ra ry  ( e . g . ,  module
name , test name , and DD— path number).

The instrumented program under test is first compiled , then loaded with
JAyS data collection modules. The program operates normally, reading its own
data and writing its own o u t p u t s .  During program execut ion , the i n s t r u m e n t e d
modules call the data collection routines which record on AUDIT (the test file)
an execution trace and accumulated data on module invocations and return and
on DD— path traversals. Performance data resulting from JAVS computation
directives (Sec. 1.5) is interspersed with normal program output for the
printer. Test Execution processizlg is shown in Fir,. 2 .8 .

Each Test Execution may consist of a number of test cases. The program
identifies the start of each new test case by executing a call to one of the
data collect ion routines ; the end of all test cases is similarly treated.
These identification calls can be manually inserted by the user in the program
prior to compilation , or they can be inserted automatically during instrumen-
tation by using th~ IN STR I~EN ,START TE ST or IN STRUMEN T ,STOPTEST comands
(Sec. 5). All other instrumentation of the source is automatically performed
by IN STRU~~~~ .

2.6.1 JAVS Data Collection for Structural Instrumentation

There are four procedures in the JAVS data col lect ion rout ines  which  mayN. be invoked during test  execution :

• PROBE* is called at the beginning of each DD—path in an instru-
mented module (INSTRUMENT option DDPATHS or FULL)

• PROBM* is called upon module invocation or return in an instru-
mented module (INSTRUMENT option INVOCATION , DDPATHS or FULL)

• PROBI~ is called to iden ti f y a new test case , or to end all
test cases

• PROBD* is called to record descriptive information about a
• test on the test file

INSTR U~~ NT automatically generates the probes for PROBE and PROBM. The calls

to PROB I are inserted by the user , manually or by command , in the instrumented

source (see Sec. 2.6.2). The op tional calls to PROBD are inserted manuall y by
the user.

* arbitrary name used in data collection routines .
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Figure 2 .~~. Test Execution Processing
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The data collection routines utilize a COMMON block (PROBEC *) for com-
munication with one another and for storage of data by module and DD—path. In
the standard vers ion of the COMPOOL for  the da ta collec t ion routines , provision
is made for a maximum of 100 instrumented modules and 2000 DD—paths for those
mod ules whose DD—paths are instrumented. If larger space is required , the
data collection routines must be recompiled with appropriate changes made in
their COMPOOL .

Caution: The program being analyzed may include symbols which conflict
with the names used in the data collection routines for the procedures , the
COMMON block , or the test file. Should such a conflict exist , (1) appropr iate
changes must be made in the source for the data collection routines and their
COMPOOL and (2) INSTRUMENT proc essing must be done with the PROBE option com-
mand(s) to change the names of the data collection routines .

Summary data is accumulated in the workspace only after the first call
is made to PROBI. Thereafter whenever a call is made to PROBI signalling the
beginning of a new test case (or the end of all test cases) the accumulated
data is recorded on AUDIT and the workspace is cleared. For each call to
PROBE or PROBM , an execution trace record is recorded; for each call to
PROBI , test case identification data is recorded ; for each call to PROBD ,
descr iptive information is recorded.

For each module the amount of data which it is possible to accumulate
is controlled by the level of structural instrumentation done during INSTRU-
MENT. If the mod ule is instrumented at the invocation level , only PROB N is
called and DD—path executions cannot be recorded. If the module is instru-
mented at the DD—path level , both PROBM and PROBE are called , and full data
acq uisi tion can be made .

The amoun t of date actually recorded during a test is further controlled
by a parameter to PR-b E (see Sec. Th6.2.2).

2.6.2 Compiling The instrumented Program .

During INSTR [~~EN processing, the instrumented program source must first
be written to a punch file from the library by using the command

PUN CH ,JAVSTEXT = <text—nam-e> ,INSTRIJMENTED = <specification> .

while processing under JAVS execution. Next the instrumented program source
is prepared for the compiler as described in the following subsections.

2.6.2.1 References to Data Collection Routines and Test File.

If the program has a COMPOOL , the procedure declarations for the data
collec tion routines must be added to the CO~~OOL. * If the program has no

*
If the JOVIAL compiler accepts a list of processed COMPOOLs while compiling
executable modules , then one for the source shown in Fig. 2.9 must be in-
cluded in the list.
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CC~L?L~OL , the one shown in Fig . 2. mu s t  be p r o v id e d .  This is necessary  in
order to compile the instrumented source.

A FILE declaration Ear the test file (dU2IT) may also be neoessari in
the comoi l at t on  p r o c e s s . * The l oca t i on  cE the FILE : ec i ar i t i m ( i . e . , in a
Cd~-tPCOL -or in the main program ) is dependen t on t:ce J-dV:XL com~ iThr be::.;
u s e d .  F igu r e  2 .~ : onoa :ns  the p r o p e r  f i l e  s t a t em e n t  f o r  ~~~~

•* .j ~ v~ ? E( T P~ CMPt. P~ CS(T • CONPOOL roa PsOs( A~i A L y S ! S  O UwI p ~G EZ( CU I IO N
‘I
s t A ~~r ~

C~ F !~ E I ’I TG ~a 2~ S ~. S
:-UT~sE ~LL a~ — ~. ‘a ~
t~~F 1~~E 5~~~T(. aa I —~ S a a S
tE~~t . E  • u. ~ S

DQOC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9EG14
I1~~w a ’* AM 5~-q~L S

s T e T  O - ~~L •.
I tt . .  s r OPS ~~~~ S

~QOC aQ Oe ( O DØ ~A~* . iA ~~T X T . C C P ) S

~E G !~4
I lEa a-~c~ au :—le. I
!T E.. .)~~ r~ T IL S
I T E M  er- p I~d 1G S
E’.D
~~oC 0008 1 (S~SA M . T F L A 6 ~~S

5 j 9

~~Ea  T r ~~~ j N  SHLL S
I T E M  T r L A G  I~~1& S

000C 000 8011 , E L A O I S

I T F ~ ’ L T ’ ~E .1 ~ O S
L I Eu c A G  L ’~T C. S

S E~~O
CO MWS p d P8cs ~~r s a acoMu ~~ ~ioci ~ so ?aC 8E ~ 1 L E a a

L 3 S -~~) ~1) S (~ 2 } I ( 1 3 )  E 5 ~

T ESM 5

F i g u r e  2 . 9 .  C0~TOOL f o r  R e f e r e n c e s  to JAVS Data o l l e ct ion  Rout ines

U

*
S-o ne doVIA L compilers require the FILE s t a t e m e n t  to be in the  main program ;
ot -ors require it to be in a processed COMPOOL loaded with the executable



2 . 6 . 2 . 2  Test Case I den t i f i c a t i on  and Test File Cont ro l .

At appropriate places in the instrumented source program ( i . e . ,  where
a new test case begins and at the end of all test cases) a call to PROBI must
be inser ted.  PROBI per forms two services: i t  i d e n t i f i e s  each test  case and
controls  the recording of data on the test  file. PROBI has two parameters:
the f i r s t is used as a test case name on ANALYZER repor ts  and is a H o l l e r i t h  name
of 8 characters;  the second is used to control  the amount of data a c t u a l l y
recorded on the test f i le .

The possible values for the test file control parameter  TFLAC are shown
in Table 2.1. A zero value signals the end of all test cases. A nonzero
value signals the start of a new test case (and the end of the previous test
case , if any). The value of the second parameter (if nonzero) determines the
amount of execution tracing . If TFLAG is 1, no t racing is maintained ; if
TFLAG is 2, invocations and returns are traced; if TFLAG is 3, invocat ions ,
returns , and DD—paths are traced.

TABLE 2.1

TEST FILE DATA CONTROL WITH PROBI

TFLAG SIGNAL TEST-FILE DATA RECORDED ANALYZER REPORT OPTIONS

0 end—of— test (last) test case summary
f ile

1 new tes t  tes t—case  summary SUMMARY , HIT , NOTH I T ,
case MODL ST , DDPAT H S

‘N.

2 new test test—case summary , module SUMMARY , HIT , NOTI-ilT ,
case invocation/return trace MODLST , TIME , MODTRACE ,

DDPATHS

3 new t e s t  t e s t—case  summary , mod ule S1.Th~1ARY , HIT , NOTHIT ,
case invocation/return trace , MODLST , TIME , MODTRACE ,

DD—path execution trace DDTRACE , DDPATHS

2.6.2.3 Test Description .

A t user option , descriptive information about the test can also be re-
corded on the test file by inserting PROBD calls. There are two parameters
to PROBD (see Fig. 2.9): the first parameter is a Hollerith test description
string of 80 characters , and the second parameter controls the initialization
of data workspace.  The value zero indicates the  s t a r t  of a test set ( i . e . ,  a
new set of test cases), and a nonzero value indicates the start of a new
test case. PROBD calls , if used , should immediatel y precede PROBI calls.

Each PROBD call results in a single line of output during ANALYZER pro-
cessing. There is no limitation on the number of consecutive calls to PROBD.
When the test file is analyzed by ANALYZER, the descri ptive information is
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p r i n t e d  on the  ou t p u t  f i l e  as encoun te red .  The purpose of PROBD is to allow
tee user a facility for correlating pr o g r a m  b eh a v i o r  to t e st  r e s u l t s .  Y o r
example, strategioally ?i~a0ed FRU3~ invocations can identi f program l ln~ a ges
executed for speca:io tests.

2. o.2. -~ ~ompilat:oa .

r:~e ?r c c e - o -or e f a r  comp i l ing  -tne instrumented source program with the
;Y::.\L ccn?i -e r is as f-alloys :

1. Punch :he i n s t ru m e n t e d  text after I TRi~-1ENT execution.
(Sec . 2.6.2).

2. If the text contains structural instrumentation NSTRi~~ NT
d e f a u l t  op t i on , I ,hJCATl-2~~, 2 P.\T~ S or FELL) then

• Prov~ —je C~~-~~C-2L definition s for data collection
r o u t i n e s  ( S e c .  2 . 5 . 2 . 1 ) .

• In ser t PROBI and ii~C3D calLs ~Secs . 2.6.2.2 and
2 . 5 . 2 . 3 ) .

3. Ccn ~~ile the  Ii~?2CL and  the  i n s t ru m e n t  p r o g r a m .  If  t he  t ex t
c o n t a ins  J.\~S d i r e ct i v e s  f o r  p e r f o~~~ance  data  ( ST R L ~~~NT
opt ions ?~ CTI~.ES , F E L L ) ,  use the ~C~~IT2R o~ c ion * for the
JOVIAL c o m p i l e r .  . \dd i t i on -a l c or e  s torage  may be r equ i r ed  f o r
o on p i l i n ;  t h e  i n s t ru m e n t e d  code .

Fi gu r e  2 . l~ shows an example Listin g of probed text with PROBI calls inserted.

* Ln tee present JAVS imp Lementa t ion , JAVS pe r fo rmance  d i r ec t ives  make use of
the ~-ii~~LT f-R feature available in some JOVIAL compilers , including the JOCIT

~)Vt°L compiler  -it RADC .
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Figure 2.10. Excerpt from Probed Text
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~~. 3 L o a d i n g  th e  E c - a t r u m e n t e d  P~~~ ram

I f  on e  i n s t ru m en t e d  p r o g r a m  c o n t a in s  s tr u c tu r a l  p r o b e s  ( i . e . ,  ca l ls  to

~~-23~~, ? SJ IE , P5- 13 1 or ? R O B D )  tee JAJ S d a t a  c o l l e c t i o n  O c ’ o t L n e s  m u s t  be added
to the ~o 1d m odule for L’est xc - o : o n .  In a d d i t L o n , p r o v i s i o n  mos t be ma-d c
f o r  :ee test f i l e  ~a be ~~ .-o-J on a suitable medium (e. ~ . , tape or di~~ )

the rec -o~ renents for main memor y are Larger in Test E:-:eouti--on tnan in
eo~~~aL p r o g r a m  exec-o c ic - m due to tee follovceg f a c t o r s :

• tn st r -c .m e n t e d  code is l a rge r  t h a n  n o n — i n st r u m e n t e d  c o d e .

• 2x7 3 d a t a  - c o l l e c t i o n  r o u t i n e s , vo r k e p a c e , and t e s t  file are
n e e d e d  f o r  s t r u ct u r a l  i n st r u m e n t a t i o n .

Jo de e x n a es i on  due to in s t r u n e n ta t i o n  d ep e n d s  an the  n a t u r e  of the  s o u rce
Program . Experience eas sh~~-n ::eat code ex p a n s~~cn -of prcgrnn s v i th  mo d e r a t e l y
comp lex control sor -oo:-cre-s can h ave L lCh~ expans ion from DD—path instrumentation.
The JAV S oa:a -co llec t ion routines , although relatively small , utilcoc about
3000 words zor da:a SP O C  in the stancard c :e::gcratLcn; t ee  space required

— :or tne test DLLC contro l inrarmation and ou::er s:aoe ~s installation -depend—
set.

2.5.1 -ast l .- :e out  i o n  t n-cut and tutro :

The inn-u t data recuirenent s for test execution are teose for no~~ al
p r o g r a m  e x e c u t i o n .  Th e r e  is no input data read ohs A • S  d at a  c o l l e c t i o n
routines .

In ildition to eo~~~al  ~ r : gr a m  o u t p ut , tv-a ty p e s  of o u t p u t  r e s u l t  f rom
tes t  s :< e cu t i on  of  an instrumented program : a test file (for ~J~ALY:ER) vhich
contains execution data collected f r o m  s t r u c t u r a l  i n s t ru m e n t a t i o n  p robes  and
p r i n t o u t  f r o m  t ies JAyS per fomnance probes . F i g u r e  2.11 c o n t a i n s  a samp le -out-
p u t  f r o m  JAV S perfamnance probes.
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Figure 2.11. Performance Data from J AWS Di rect i -;es
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2.7 TEST EFFECTIVENESS ?~~~ ASURE~~~~~NT

The purpose of ANALYZER is to provide test effectiveness measurement and
test execut ion t rac ing  in terms of module invocation , DD—pa ths exercised ,
and statements executed. For a specified set of m odules , AN ALYZER suppl ies  the
following measures of test case effectiveness.

• A summary at the module level of the  coverage ach ieved .

- -
~ • A table of DD—paths  exercised and the number of times each

DD—path was t raversed.

• A list of the DD—paths not executed.

• A source l is t ing of each module including the number of times
each s t a t emen t  was execu ted .

• A source listing of the key statements for each DD—path includ—
ing the number of times each DD—path was executed.

ANALYZER supplies the following types of execution tracing :

• A list of the module invocations and returns and the level
of invocation , or

• A list of the DD—paths interspersed with the nodule invocations
and returns.

In add ition, ANALYZER summarizes the time spent in each module as measured by
the system clock.

ANALYZER operates from LIBOLD and a saved test file AUDIT produced by
Test Execut ior . .  Tt is assumed that BASIC through INSTRL~~ NT and Test Execu-
tion have been accom14~~~hed for the specified modules. ANALYZER process ing is
shown in Fig. 2 .12 .

I
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Fi g u r e  2. 12.  ANAL YZER Process ing
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2 .8  PROCESSING USING JAVS OVERLAY

(~~~ov IAL
SOURCE

DATA
COMMANDS ~~~~~~ERLAY) ( LIBRARIES (

____________ 
BASIC ,

I STRUC TURAL ,

INSTRUMENTED L.~ ~ ASSIST ,

SOURCE I DE P E N D E N C E

I REPORTS

TEST *
EXECUT i ON

TEST
DATA

t JAyS STAN DARD AN D/OR MACRO COMMANDS
* SEE FIG . 2 .8
** REPORTS FROM ANY PROCESSING STEP EXCEPT BASIC
t t  FOR CORE SIZE EFFICIENCY TWO JAVS OVERLAY PRO GRAMS ARE USED:

OVERLAY 1 IS THE COM PLETE SYSTE M ; OV ERLAY 2 DOES NOT CO NTAfl
SYNTAX A N A L Y S I S  (BAS IC)
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3 JAVS CONSTRAINTS

.JAVS imposes certain restrictions on the size of the database library ,
the command languag e, and the source text to be analyzed . Most of the limita-
tions based on size are generous ( e . g . ,  the maximum number of nested IF state-
ments is 100). Some of the limitations , such as those in the Test Execution
process , can be raised by recomp iling parts of JAyS. Some of the restrictions
are based upon computer page dimensions and canno t be changed .

A number of the constraints which affect the incoming JOVIAL source code
are founded in the princ ipl e of anal yzing invokable modules separately . The
dialec ts of JOVIAL recognized by JAVS allow certain constructs involving jumps
to global labels , invocations of externally declared switches , and TEST state-
ments where the FOR variable is external to the module. Some of these con-
structs require modification of the JOVIAL source code , and some cause a
warning message to be issued to make the user aware of limitations in the DD—
path test measurement report and execution tracing .

The constraints are listed in sections (Sec. 3.2 thtough 3.8) appropriate
to a particular JAyS processing step. Universal constraints (Sec. 3.1) affect
all of JAVS proce ssing . The terminology used in describing the constraints
requires  knowledge of JOVJAL and JAVS . The user sho uld r e f e r  to the JOCIT
Com piler Users Manua l 3 for JOVIAL terms and to the index in this manual for
direction to the descriptions and references to JAyS terms.

3—1

;

. 

~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



3 . 1  .::: : *:.~i. ~ t~~\~~~tS

~x o um 3 oon :~ e-ua c:o~~~.. r c~ for an, given J1.S command .

2 . ‘~~~o - .: 2 .  ~~~~~~~~~~~~~~ ~::-~n ~~~~ -::mmand.

~ . i’~~-.:: m ~~ ) o-::o 1-os s~~~ c-O t~~-O for m v  ~jven JA~.S :cmmand iteration

- . ~~J:~: : u: 2 5 3  .-o r~ — :j : : .j  :e m st at ement  block. *

5. :Li -~:n um I tO  s t a : ~ =~~n:, ~ny i~~—p atn.

5 .  hdx~~oI’u2 25 O e : C Y C J I  c a t a  b.a s~~ tuales during any JAVS execution.

7 .  1-2 0 J.\:3 e r r ’ r s  o r - c - . e i f a : a l  a r r o r .

3. tt jxce - _n 110 kno -om - 
- . c r:n; ~e’: one J\VS execution (i.e.,

to t al . 0 . I o  :0 1_ ~~r i r : e s )

t o  : eaocs  a : r ev i ;  ~~L :  n o d e  L ib r ar - i , t h e  name s p ec i f ie d
fo r ::l~~~.- .- nu 4t cc tue ~ame is vnsn it ~-as a C R A E

S

155 no:~~ - ,  

:~~r s  ocr c.irc o n.a e read.

~2 . “.i x i— _n L1 ~ o e i r~~ -~ t -  per Line of c..:pu:.

.3. ~o ~n l : ; :~~~t s -c r f c - - - - :  o n i Dth5 ~~~ co d s se ;o en c e .

- o- cic e c lialoc ts of J2~~::~L include JOVTA L ’23 , CDC JOVIAL ,

~nc - D c e ~~ . -
~~~~~l 22’::.~L. ::.e combtnmoion of reese is processed by

*3AN hJ i u : : - m J t  i I y  ~ep ar aces long source statements Lnto i s e q u en c e  of ~oate—
r~n:s. he r st  s t a t -~n .snt  is g L v e n  the so c~~ n t  t y p e  a c c o r d i n g  to the
o r i g in a l  J I t LAL s o u rc e  s t m : - .n2nt. f-cb sequon t st a t e m e n t s  a r e  of  type -con t  inu a—
t t o rj  ( d. i ).
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3.2 JAVS BASIC CONSTRAINTS

BASIC processing is capable of handling quite large source text files.
Unusually large program s may have to be processed by several successive execu-
tions of BASIC , each operating on a separate file of START—TERII texts. In
this event it is essential that JAVSTEXT directives are inserted in the scur~ t
code prior to BASIC processing.

The following imp lementa t ion  cons t r a in t s  are the cu r ren t  ones w h i c h  mu~-t
be observed during BASIC process ing:

1. Each mod ule p laced on the same l ibrary  must  have a u n i q u e
module name for a given JAVSTEXT name . For this purpose
only the first eight characters of any name are used . The
f i r s t  six charac te r s  should be unique  (a compiler  r e s tr i ct i o r~~.

2. COMPOOL texts should only be processed through BASIC.

3. If any er rors  are detected in JOVIAL source by BASIC , one or
more s t a t emen t s  on the library may be flagged as not parsed .
The errors found in BASIC are summarized in Appendix B.

4. Hollerith and transmission type items must not exceed 120
charac ter s.

5. Only one COMPOOL for each execution of BASIC can be placed on the

library , when proces sing both COMPOOL and executable text. If

one or more COMPOOLS are referenced by an executable tex t , the
CO~~OOL(S) need not be processed 

by BASIC , but the progran tex t

must  contain a JAVS T EX T d i rec t ive  which ind ica tes  the presence
of COMP OOL r e f e r e n c es .

3—3

•
~ ~~~~ -



3.3 JAV S STRUC~~RAL -:2~;3 t~~\ThTS

1. A nod-ole s e c - a I d  cot  -~~~) a ~:a t e m en c , d irectly or indirectly
t er o u g h  a 1 - 1 {, e m i o n  is in inooner mcdule.

2.  A ~SST s :o : e m e mt  ou s t  n -o r  a n p e ar  in tee range of a s ingle  f a c t o r
FIR stem _ oce :  se~~ ence.

3. Y~ nction calls ~:tn std c effects (i.e., t-so successive calls to
the f u n c t i o n  s c i on  p r o d - a c e  : i f f s r e n c  r e s ul t s)  are  not  permitted ia

oCR , t r , :c~~~~ .-1 , an o  st a t e m e n t s .

-1 . A deola ratto n statement containing an E~ D canno t appear as the

last statement Dracecteg one :Zst-t statement of a ~ r og ra n , pro—
csd- ore , or  close.

3. The maxemum d-o~ tn of nesting of control or ccnpcund statements
(:FE:Th , :~~:F , :y , ~~~ 3~~Ii:;) i~ 1:0.

( a .  The maximum n-emb er of D D — r a t h s  sh i c h  can b e g i n  at a s tat ement
is 1-JO.

7. The n a x im e m  nu m b e r  of s t a t e m e n t s  on a s i n g l e  D O — p a t h  is 100.

3. CLJSE invocations vcion ato-sar as ssct:n p o i n t s  in S~;TT-:H
d e c l a r a t i o n s  are t r e a t e d  as n u l l  swi t ch  p o i n t s .

) .  Si~TTCH i n v o c at i on s  -shich appear as avitch p o i n t s  (n e s t e d  swi t ches)
in S~~LTCH f ec la rac i -ons  ar e  cr ea : e~ as nu l l  swi t ch  points.

- 
- 

10. Thvccarions of eXternally feclared svitohes are t r e a t e d  as

11. The f i r s t  t h r e e  f a c t o r  FOR scatemenc in a parallel FOR is
a ss u me d  to be the cont rolling FIR. If t h e r e  are no t h r e e
f a c to r  FOR s t a t e m e n t s  in the  p a r a l l e l  FC- R , the first FOR state-

ment  is -chosen as the controlling FOR f o r  the purpose of con-
s t r u c t i ng  ir it er s tat e m ent  p o i nt e r s  in the  JAyS statement de—
scr iptor (aloc~cs.

12. All p rag ram s, close  and procedures must contain a 3EGIN—END
se t of st a te men t s  s u r r o u n d i ng  t h e  executable code.

13. CLOSE declara tions within a FOR st a t em e n t  may no t  use a TEST
st a t em e n t  to r e f e r e n c e  the a c t i ve  FO R v a r i a b l e .
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3.4 JAVS INSTRUMENT CONSTRAINTS

1. The first three factor FOR statement in a parallel FOR is
assumed to be the controlling FOR and is instrumented .

2. Invocations of externally declared switches are not instrumented.

3. The maximum number of nested IF statements is 100.

4. Subscript expressions in SWITCH invocations are limited to 72
characters.

5. Item names and switch names are limited to 30 charac ters  in
length.

6. The maximum number of variables allowed in a single TRACE
directive is 16.

7. The maximum number of variables in TRACE directives is limited
to 999 per mod ule.

8. The maximum number of nested IFEITH and/or IFEITH/ORIF statements
is 100.

9. The maximum DD—path number is 9999.

10. The maximum length of the TEXT in an ASSERT directive is 72
characters.

11. The functional modifiers BIT , CHAR , MAN T , NENT , POS and BYTE
may no t appear  in the numeric formulas for FOR statements;
i.e., no side—effects are allowed in the initial value formula.

12 . FOR variable may not appear in TRACE or E)~~ECT directives .

13. A declarat ion statement containing an END cannot appear as the
last statement preceding the TERN statement of a program , pro-
cedure or close.

•1
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3. i JA~ S ASSIST CONSTRAINTS

1. ~axtmum of 100 DD—paths per reaching set path.

2. t~a xi m u m  o f l t D  ou:vav.s per decision.

3. ‘~ax imum of 1200 DD—oaths per analyced m c d ul e  f o r  r e a c h i n g  set.

~~. ~aximum of 2020 statements per anai~ :ed module for reaching set.

5. Maxim um of 200 statements in r e a ch i n g  set.

(a .  ~-iaxomum 120 JA~ 3~~ XTs sp e c i fi ed  for  c r o s s— r e f e r e n c e  m a p p i n g .

7.  SLaximum of 125 modules  s p e c i f i e d  f o r  c r o s s — r e f e r e n c e  n ap P i n g .

3—6
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3. 5 TEST EXECUTION CONSTRAINTS

There is no probe test data recorded on AUDIT until after the first
invocation of PROM has been made. (PROBI invocations must be inserted
manually or by using the INSTRUMENT, STARTTEST and INSTRUMENT , STOPTEST
co nands.) TI-ic PROBI invocation which indicates end—of—test must be executed
to properly terminate data recording on AUDIT. When this end—of—test invoca-
tion is made , a message is issued.

There is a limitat ion of 100 instrumented modules in the workspace for
the JAVS data collection routines. This limitation may be changed by recom-
piling the routines .

There is a limi tation of 2000 instrumented DD—paths in the workspace for
the JAVS data collection routines. This limitation may be changed by recompil-
ing the routines .
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3. 7 JAVS D EPENDEN CE CONST RAI NTS

1. Maximum 100 modules in each of t h e  g r o u ~ s La g r o u p  de~ enden cy
analysis.

2. Maximum of 115 modu le s  in sum of ~rr -c~ A ~ed g roup  J i~ g r o u p
dependenc y analysis.

3. Maximum bandwidt h of 5 specified in RAND anal ysis .

3—8
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3.8 JAVS ANALYZER CONSTRAINTS

In a single execution of ANALYZER , either MODTRACE or DDPTRACE option
may be used , but not both.

Since ANALYZER does not reposition the file AUDIT at the conclusion of
processing, two consecutive executions of ANALYZER in the same command set
process different test cases on AUDIT.

Max imum of 100 test cases is analyzed.

If the test termination PROM module is not invoked , ANALYZER will pro-
cess the test case data on the AUDIT file up to the start of the last test
case. When ANALYZER at tempts to process the last test case on AUDIT and hits
an end—of—file before the required 4H(TER.M), written on AUDIT by the test
t e rmina t ion  call  to PROBI , the error  message “I l legal  rec ord on AUDIT f ile”
will be issued. Thus , if there is only one test case on the AUDIT file and
no occurrence of 4H(TERN), ANALYZER will have no summary data to process.
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4 JAVS CO~~1ANDS

JAVS processing is implemented by a command language (see Sec. 1.2)
This section describes the eight basic types of commands. Each JAVS command
starts with a keyword. The keywords are intended to be descriptive , conc ise ,
while maintaining flexibility through their processing options . Table 4.1
shows the relationship between the keywords and basic types of commands.
A partial list is given below for process option , execution , and print/punch
commands. Complete l is t s  are given for the remaining types of commands.

Sec tion 5 con tains a comp lete description for each JAVS command. The
commands in Sec . 5 are presented alphabetically.

• Library commands — (Sec. 4.1)

OLD LIBRARY = <name> .

CREATE LIBRARY = <name> .

ALTER LIBRARY = <name> .

DESCRIBE = <ON/OFF> .

ME RGE.

• Startup command — (Sec. 4. 2 )

START .

• Module Selection commands — (Sec. 4.3)

JAVSTEXT = <name> .

MODULE = <name > .

FOR LIBRARY .

FOR JAVSTEXT .

FOR MODULE = <name—l> ,... ,<name—n> .

END FOR.

• Process Option commands (an incomplete list) — (Sec. 4.4)

BASIC ,COM~-cENTS = OFF.

INSTR UMENT ,MDDE = FULL .

4—1
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TABLE 4.1

~~~L .~O FJ2S F I R  OOt2-LC~~S

~~~~~CRJ 
______________________

L ibr ar - ;  I OLD LL3RXRY O?JIAT LIBRARY A::ER LI3RA?X DESCRL3E
- 

ERG

- Startup ST XRT

Mo dule Se l e c t i o n  J -~;ST::-:T MOLCLE FOR LI B RA RY F I R  JAV STEXT FOR MODULE
- END FOR

?rocess Option BASIC STRUCTURAL I S R U ~CEN T ASSIST DEP EN DENCE

L~~~0~ 55 E x e c~-.t i on

P r i n t / P u n c h  P R I N T  P~~;CE 
— __________________________

_ _ _ _ _ _  _ _ _ _  
SOILD LL3?~URY PRIER :C~~I~~NT lEST 

_ _ _ _ _

I
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• Process execution commands (an incomplete list) — Sec. 4.5

BASIC.

STRUCTURAL .

INSTRU MENT .

ASSIST ,CROSSRE F ,LIBRAR Y .

DEPENDENCE , GROUP ,LIBRARY .

- 4 ANALYZER , SUNNARY .

• Standard print and punch commands (incomplete list)—Sec. 4.6

PR INT ,MODULE .

PUNJR ,JAVSTEXT=< name> .

PR IN I ,DDPAT H S.

• Rut. ttrmination command — Sec. 0.7

ENL.

• Macro command — Sec .  4.8

-~ BUILD LIBRARY ~=name .

PROLE - I, opt icn -~~.

DOCUMENT ~.options .

TE ST ~ . c ’pt io~~;’ .
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.1 LI3RAR’f COMMANDS

Three of the library o~ mmand s (OLD LIBRAR Y , CREATE L EEAR Y , and AL TR
LlBR_ -~RY) d e f in e  me nam e and status of me library (or librar ies) -d :- ag the
current run. ~~SCRI3Z cc and sets a flag to print ::ne Jib r a r , nana~ er
s:atistccs a: the end of the run. The MERG :mmand :auses the contents of
me library s~ e-a fied La the  OLD ~~3SARY command to be -~r c t t e n  on t o  th e  l i b r a r y
s p e c i f i e d  by CREATE or ALRER LI3RARY command.

— .1.1 L i b r a ry  D e s c r i p t i o n  Commands

• -O LD LIBRAA Y = <name> . This option snecifies 4he:her LIBOLD
is to be used in the  c ur r e nt  run , as is nO rmally the ca s e
~n all except 3ASIC and STRLCTRE~\L. The a b s e n ce o f th i s
command indicates that no old library w~ l1 be used . LIE-tED
is a read—only librer~ .

• CRL\T LIBRARY = < n a m e > . This o p t i o n  s p e c i f i e s  t h a t  L I 3 N E ~ (a
‘new lib r a r y ’) viii be created durin g the current run , as
is nermaily the -case in 3ASIC. hNcen this op tion is speci-
f ied , L : 3 N E ~; is assumed t-o be empty at tne be-g innin g of a
ran. LLINU is used is a read/vrite Uibrary .

• ILTER L 3RAEY = <name> . This cp:i:n specifies that LI3NE~4 is
a ~reviouslv generated l:brarv to b e m o d i f ie d  c u r i n g  t h e
current run , as is n or m a l l y  me case in STRECTURAL . The
nam e of LIINEN ;hcul-i be the sam e one used y e n  it was
first create4. LiEC~E—~ is used as a read vrite library .

These t n r e e  l i b r ar y  d e s c r ip t i on  commands  spec i ~~ two libraries during
JA;s Processing. There are five comb Lnat~ ons of 115 rar-; commands for specif ying
0A.S I_ d r on es.

I.  -CREATE LI3RARY = <name> .

The only p r o c e s s in g  step far which LI3NEy alone is specified is 3ASTC .
The c;~ r lay v e r s i o n  of JAVS allows t h i s  l i b r a ry  command to be used in mu l t i p le
s tep process ing witno -at additional l i b r a ry  d e fi n i t i o n .  The overlay particulars
a re  r~~:~~ .l_ ’—~ ~~~~~ o th e r  machine dependent i nt o r m a t i on  in _ -oe i \.~ S L~~er ’,

~

I
2.  - I R E  LIBR AR Y <name > .

by itse lf is used whenever no new i n f or m a t i o n  is to be added to
the libr ary . It can be used in any p r o c e s sin g  s tep  except  BA StC.  Pro cess ing
s t ep s  A S S I S T , DEPENDENCE an d AI A L Y Z E R  use this Library; IN S TR UMEN T can

~ae L L E c L O  and save th e  i n s t r u m e n t e d  f i l e  (L PUN CH ) on d i sk , t ap e , or  p - anche d
ca rds .  This moth-a d of not storing the instrument ed source in the libr ary ~by

0— 0
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~
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not using ALTER or CREATE LIBRARY ) is use f ul if the l ib rary  is alread y large
be fo re  i n s t rumen ta t i on .

Although LIBNEW must be used for processing subsequent to STRUCTURAL ,
there may be ins tances wh ere a prel iminary STRUCTURAL run , using only LIB OLD ,
is desirable. JAVS printout reflects any database modifications made during
a run; however , the modifications are stored only on LIBNEW (the read/write
library). Thus LIBOLD remains unchanged.

3. ALTER LIBRARY = <name> .

This command modifies LIBNEW and saves the altered library . STRUCTURAL
and INSTRUMENT data are often saved on the database l ibrary in this manner.

4. OLD LIBRARY = <name-i> .

CREATE LIBRARY = <name-i> .

This set of library commands allows the creation of a new library by
copying the contents of LIBOLD for the specified modules onto LIBNEW and then
updating LIBNEW during the current run . LIBOLD remains unchanged .

5. OLD LIBRARY = <name—i> .
ALTER LIBRARY = <nane—2> .

This set of commands differs from the previous combination in several
respects: (1) LIBSEW must be a previously created library, (2) for the specified
modules already on LlBNE~ , data from the current run is added to LIBNEW , and
(3) modules previously only on LIBOLD are copied onto LIBNEW and updated by
the current run . LIBOLD remains unchanged.

Either of the last two sets of library description commands can be used

in any processing step when a library merge (see Sec. 4.1.3) is desired. They

can also be in STRUCTURAL and INSTRUMENT when an unchanged library , LIBOLD , is

des ired as well as an up dated LIBNE~ .

All library  descr iption commands must precede the START command .

4.1.2 Library Access Command

-
~ • DESCRIBE = ON. or DESCRIBE OFF. This option turns ON or

OFF a seq uence of printouts which describe in detail the
access interface to the libraries . The default is OFF.
This option is intended for JAVS maintenance. The
DESCRIBE command must precede the START command.

4.1.3 Library Process Command

The MERGE command can be used (1) to add new modules to an existing lib-
rary , and (2) to replace old modules with new modules having the same module
name and text name . The command is

MERGE.

-
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The MEROE command merc es a LRECLJ v~ th a LIDNIIy. After merging LLBNR’d
c o n t a i n s  al.L m;d-oles -c -a the c n i g~~ua 1 L I i N .~~~, ~ l -cs all modules -on the LIE-I RE
tuac o n ot  have  t u e  s ame occu le  name aua  t e x t  name as a module  -an the LI3NEy.
3oth LIBELD and L S N ~~ n-as: be s~~e c : f i e- i  in one of  th e  two se ts  of  l i b r a r y
Cescrtpcion commands ~see Sec. 0.1.2).

Th e ~~ R-C E co~ ma nd mus t b~ precede d cy t h e  START oommand.
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4.  2 STARTUP CO?~NAN D

The startup command terminates the library description and indicates
the start of process ing . The command is

START.

and causes the report in Fig . 4.1 to be pr in ted . See command END in Sec. 5
for a description of the items in this report .
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0 . 3  M OD ULE RELECT -J N I~~!D~ DS

Many JAy S :-cmman.ds require specification of the particular module upon
suach computa tions are to be performed. (Some of the standard print oo c arads
reoutre mis, for esample .1 Ii botu LI3NE4 and LI3OLD have been toclared , cue
m-o d~~le selector vtll f i r s t  Lo ck :n L I N ~ 4 for the module and , if n o t  f o u n d ,
wLll lack t a LI3.~LD. Only the version cm LIERE~ wil l  be sele -ct-~d if a module
vim tue same name app ears on both libraries. If two or m o r e  v e r s i on s  of a
n o d u l e  aooear cn a Librar’,, the  last one entered on t h e  l ibr a ry  w i l l  be
selected.

A ncdaie L5 i enttfied by i t s  START—TERM text name and its module name .
The text name is tacen fr:m the JAVST .-T directive v n i ch  a:rears at the begin-
ning of tue START— B YJ-1 text sequence. If there is no JAVSTEXT -airactive , tne
name ~NOJ A~S* ~s automatically suoc lied by BASIC. The m o d u l e  name is t a k e n
f r o m  the JOV AL s t a t e m e n t  a u :~~h i l e nt i f i e s  the module (e.g., Drogram ,* PROC ,
CLOSE , C I ~Tr -IC L ) .  - C m l v  cue f i r s t  e i g h t  -characters of the name on the JOVIAL
statement are ased for the module name . The f i r s t  ei~ n : c h a r a c t e r s  of the name
on the JAVSTE~T a re used as the  t e x t  name (Se-a . 1.0). The first six characters
of each  JAVSTRET an cue  librar’, mus t be unique .

4.3.1 ST —TREJ-~ le:-:t Sel~ c:ion

Some JAVS commands require specification of the START—TEEM text sequence
upon which compu :amcns are to be performed. STXRT—TER.M tex ts are known to
JAVS by their names. The follow ing command ma)~es the “current text” b e the
named one :

JA VSTEXT = <text—name> .

All subsequent co ands (if they refer to a s:ecific text) ire app lied to the
specified text. There can be any number of IA;STEXT= commands . A new
JAVBTEXT= command rep laces and supersedes a previous JAVSTRET= co~cmand .

4.3.2 Single Module Selection

Modules are known to JAVS by their names and the text to which they belong .
The following makes the “current nodule” within the ‘current text” be the named
one:

MOD CLE = <name> .

- - 
All subsequent commands (if they refer to a specific module) are applied to the
specific -I module within the “-current text.” If no “current text” has been
specifi ed , tue module selector will locate the mcd-ale -osinig only its name.
There can be any ri amner of MODCLE~ commands.

Some ~‘OV AL :cmpi lers require that the main program be specified with a
Ph:~ RAM statement.

4—B
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4.3.3 Multiple Module Iteration

In many appl ications , the user will want to repeat a conmiand for a num-
ber of different modules . The three forms of command iteration structure
are described below.

4.3.3.1 Selected Module Iteration.

The following sequence selects a number of modules , by name , and itera-
tes a block of cor ands (which cannot contain another iteration) once for
each specified module:

FOR MODULE = <name—l> ,<name-2> ,. ..,<name-n> .

(any set of commands)

END FOR .

4.3.3.2 ALL—Modules I te r a t i o n  fo r  Spec i f i ed  JAVSTEXT (START—TERN Text).

The following sequence selects each known module within the “current
text” and iterates a block of commands (which cannot contain another  i t e r a t ion )
once for  each known module of that text :

FOR JAVSTEXT .

(any set of commands)

END FOR .

4.3.3.3 ALL—Modules Iteration for Library.

The following sequence selects each known module on the library and
iterates a block of commands (which cannot contain another iteration) once
for  each known mod ule:

FOR LIBRARY .

(any set of commands)

END FOR .

4.3.4 Module Selection Constrain t

The maximum number of modules which may be specified by a single itera—
tiori is 150 (see Sec. 3).

4-9
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-~.4 PR OCESS OPTION CO~~fAND S

Processing s:e~ s 3ASLC , 3TRLCTUP_~L , tNST RU~ENT and ANALYZER have option
oom:can-d s which define the action taken when the process execution command is
given . The cpt:oa co ands fo.2ow the STASJ’ command and pr ecede the
imo r cp r i a :e  e x e c u t c o n  co anJ  ~~ Sec. ~.5 ) .

I BABIC Ict :on Jammanos

‘ne BASIC options are s~~e ci f i ed  by the following commands (with the
d e f a -a i c  va lue  ass~~~ed in case the  op t i on  command is not  given prior  to the
amearance of cue 3.~SjJ execution :ommano1:

E A I C , lARD LOL\OES = ON/OFF . DEFALLT ON.

BA S C ,C-I~-~-iENTS = CN , uPF . DEFAL1T = ON.

3ASIC , E F T L T ~3 = N,I-FF. DEFAULT = ON.

3A S C ,BRBcIRS = uN/OFF LLMIT TB~\C E .  DEFAULT = ON.

3A5 IC , S’~~~OL3 = O N / O F F  - PARTIAL. DEFAULT = PARTIAL .

3.\SiC , ThT = PRESET/c -~~l:E, 30Th/JAVSTEXT. DEFAUL T = C-IMPUTE.

3ASIC -options which hav e :eem se lec ted  in the  command sequence  r ema in  in
effect umtil they are reset by a later command. See Sec. 5 for a comp lete
a e f i n ic i c u  and exam~ le f ~acu BA S C  option command.

The user will note that module selection commands do not apply until
¶ i~~:er a m o du l e  h~ s Leen  a d d e d  s l i b r n r ’~ ~~r t m ~ B AS I C cr o c e s si ug  by the BASIC

v e r b .  The name ~ssi~ ne-d cc a module when it  is added to a library is the first
eight characters of t h e  pr cgram name , procedure name , or close n~ime of the
module. The first six characters of the names should be unique.

It is important that the command sequence involving one or more occur-
rences of the BASIC execution command be terminated with the END command so tt~at
LI3:;E~ is closed p r o p e r l y .  The user may emp loy the standard p r i n t  and punch
ocmmands (Sec. 5) after the BASIC command and after module or JAVSTEXT speci—
f io a t i o n  (Sec . 4 . 3) .

0 .~~.J  ~~~~~~~~~~~~~~~~~ Command

he JTRLCTVBA L print opti on is specific-I by the following command (with
the specified default value assumed in -case the command is not given prior to
tue apPearance of the STRUCTVFS\L verb):

I RUCTV~~ L , PRINT = 3 - ~~~RY/9E3UG . (DEFAULT = SL~~~~RY)

4—10
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The STRUCTURAL option which has been selected in the command sequence remains
in effect until it is reset by a later option command. Each instance of the
STRUCTURAL execution command in a command sequence assumes that a module has
been selected , and tha t the STRUCTURAL execution command will be applied only
once to this module.

See Sec. 5 for a def inition and example of the STRUCTURAL print option .

4 . 4 . 3  INSTRUMENT Op t ion  Commands

The INSTRU!ENT options are specified by the following commands (with the
specified defaul t value assumed in case the command is not given prior to the
appearance of the INSTRUMENT execution command);

INSTRU MENT ,MODE = INVOCATION/DDPATHS/DIRECTIVES/FULL .

DEFAULT = DDPATI-IS .

INSTRUMENT ,PROBE ,DDPATH = <probe—name> . DEFAULT = PROBE *

IN STRUMENT , PROBE , MODUL E = <invocation—name> .

DEFAULT = PROBN *

INSTRUMENT ,PROBE , TEST = <test—name> . DEFAULT = PROBI *

INST RUl~ENT op tions which have been selected in the command sequence remain in
effect only during INSTRUMENT processing of the current  modu le .  Thus if the
same option is requested for a group of modules , the INSTRUMENT option and

- - INSTRUMENT execution command should be placed within the module selection itera—
tjon (see Sec. 4.3.3).

4.4.4 ANALYZER Option Commands

The ANALYZER opt ions  are spec i f ied  by the following commands. There are
few default options for ANALYZER , since most option commands produce one or
more repor ts .

Unl ike the other processing steps , ANALYZER has its own module selectio:~
which does not use a JAVSTEXT specification. If there are several modules
with the same name , bu t with different JAVSTEXT names , coverage repor ts
should be specified by the option :

*
PROBE is an arbitrary name used for the DD—path data collection routine .
PROBM is an arbitrary name used for th e module—invocation—and—return
data collection routine.
PROBI is an arbitrary name used for the test—beginning—and—test—end
da ta collection routine .
PROBD is an arb itrary name for the description writing routine.

4—1 1
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ANALYZER , ALL MODULES .

If not all of the modules were i n s t rum ent ed , th ey will be noted as “not traced. ”

The ANALY::R cottons are of the following format:

A L E R ,NODULE = < nane—L> ,...,--name—u> .

ANALY :ER ,ALL MODULES.

~d A Lii ~~R , NCTI-~IT .

~Li~~ R ,~-~ODLST .

J~~ JY:ZR ,:-~ODTRACE.

A ALY ZR , D DPI RACE

I ALY ER ,T::-IE.

ANALI ER ,DDPATHS .

ANALIZ E R , CASE S = < number> . DEFAUL T = 10.

A N A L Y : E R , FACTOR = <perce nt increase> . DEFAULT = 0.

AN ALY~ E R , ALL.

A descriotion and example f-o r each option is given in Sec. 5.

4—12

L ~



4 . 5  PROCESS E)~~CU TIO N COMMANDS

For the four  p rocess ing  steps described in the  opt ion commands , t he pro-
cess execut ion commands are :

BASIC.

STRUCTURAL .

INSTRUMENT .

ANALYZER.

Each of these commands causes execution of the processing step on the specified
modules (except for BASIC , where modules are not specified) according to the
previously spec ified options or their default values.

The ASSIST command set contains only execution commands. Module selec—
tion must be made for  these commands .

ASSIST ,REACHING SET, <specifications> .

ASSIS T ,CROSSRE F ,<specifications> .

ASSIST ,PICT URE [ ,<options >J .

ASSIST ,STATEMENTS .

The DEPENDENCE command set contains only execution commands; some commands re—
quire  module spec i f i ca t ion  (see Sec. 4.3.2) and some commands opera te  on the
entire library. (See Sec. 5 for a detailed description of each command.) All
DEPENDENCE commands produce a report based on intermodule dependencies.

The DEPENDENCE module commands are:

DEPENDENCE ,PRINT , INVOKES.

DEPENDENCE ,BANDS — <number> . (DEFAlLT =

DEPE NDENCE , TREE .

I
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The DEPEN D E N CE l i b r a ry  comnand s  are :

2E ? E N L E N C E ,OROL-P NODULES < name—i> ,. ..,<name—n> .

Il?::;~~~;-~~ ,ORC-lP ,

I
3-14
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4.6 STANDARD PRINT AND PUNCH COMMANDS

4.6.1 PRINT

The standard pr int commands provide the means to generate formatted ren-
ditions of JAyS internal tables. These print commands are un ive r sa l ;  i.e .,
they can be used in any processing step. Ordinarily, these commands are usef
after STRUCTURAL to pr int the key cables generated during BASIC and STRUCTURAl.
The standard print commands are of the form :

PRINT , <table—nam e> .

PRINT , JA\’STEXT=<name’ [, options).
where <table—name> is DDP , DDPATJ-1S, DMT , .MODULE . SE , SDB , SLT , STB or SYMIAE .
For a PRINT table tc he acce~ :ed , a module must have been selected with a
mod ule selection command (see Sec. 4.3.2). The PRINT JAVSTEXT commands are
used to display the START—TERd~ text as it is presented to the JOVIAL compi ler.
The opt ions specify inszr~~ ented or uninstr-cmen:ed source text.

4 . 6 . 2  PENCE

The standard punch commands provide the means cc generate reformatted
versions of the source text in preparation for the JOVIAL compiler. Tue
source text is written onto file LFENCE ( 5CC Table 1.1 in Sec. 1.1.3). Inc
standard pu non commands are of the form :

PEN .~-~IDVlE .

FEN n.JA\ TEX~~ <nare’ . c:t::n— .

Tue PEXIE ~~~~~IL cc’mmauc recucres m:d~~ e st i t ::i cu  t o  be m a d e  p r i o r  cc
commauc . Tu~ JA’:ST:xT pu noc cc’nm cu c  usec  to  p r e p a r e  t u e  comp lete

~~RN text ic r ccm:ila:~ cn . Tue optcons s~~e c c r .  w n e c n er  t u e  c c x :  is cc cc
pa: to LFENCr in ::s instrumented or u n c u s t r u m e u t e c  ic~~ -

comp lete descrip:cc-n of each s:aniari pr cnt and punou comr~an± is given
in Sec. ~~.

-i
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7 ~~IN IE POII N A I L O N  CO~~1AND

A OAVS ron :irmf:jtes on :he END co:comjnd, ~n o o h  rovides f o r  c o r r e c t ly
closcug any Edl -os inc -er i ::u -g a w r a D u p  s-~~ m a rv . if c ue  wrapup report , sc’.cwn

Fi g .  -4 . 2 , cs  not ;rcn:ed , :nen L 3 N W vas not closed ~rcperLv and canno t
cc eu in 5-~O se-~;~nt runs .

:he r u n  :crmination corm-nand is
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S JAVS COMMANDS

This section contains a complete list of JAVS commands , in alphabetical
order , along with the JAVS processing step in which each command is used.
The term ‘universal” indicates that the command can be used in any processing
step. *

Following the list of commands is a description , accompanied with sample
output and command sets , of each JAVS command.

5—

*The overlay version of JAVS allows all commands to be “universal.”
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J.~vs c~~~~o;Ds ~ -EPAULTS V ? L N ZD~ STEP

ALTER LIBRARY = < l ib r . a m e> . (Universal)

ANALYZSR. ANAL Y ZER

AN ALYZER ,.ALL. ANAlYZER

AN ALYZER ,ALL ~ODtLE S .

AN AL Y ER ,CASES = < ccrlcer>. AN AL YZER

ANALYZER ,:DFATES. ANALY ER

ALYZ ER ,D PTRACE . ANALYZ ER

ANALYZ ER ,FACTCR = < p e r : e n : — i n c :~sas e> . ANALYZER

ANALYZER,PTT. ANALYZER

?,NALYZ R ,NC-DLST. ANALYZER

AN ALY ER , MOD TRA C . ANALYZER

ANALY ZER ,NC-DELZ = < n a m e — l > , < name— > , . . . , <na m e— n . ANALYZER

ANALYZER ,NOTE T. ANALYZER

AN.ALY ER , SU ~MARY . ANAL Y~~~R

ANAlYZER ,TI~~~. ANALYZER

ASSIST ,CROS SRE F ,JAVSTEYT = <text—narne— l> ,c text—name—2 ’,...,
<text—name—n> . ASSIST

AssIsT ,cRcssREF ,::ZF~ R Y . ASSIST

ASSIST , P CTURE . ASSIST

ASSIS ,PICTU RE ,C N R L - ~ ,NDPV: :c : - . ASSIST
5-’-

-- ASSIST P~ ACH NG S ’ ,< - o~~-~ ’—’ o > - ,c u b e ’— E or >
~

{,PICTERE t ,ITERATZVE : . ASS IS T

ASSIST ,sTA:E~~~;:S. 
ASSIST

BA SI C .  BASIC

BASI C ,CARD I~ ACES = ON/OFF . BASIC

BASIC ,CO~~~NTS = ON /OFF . BASIC

BASIC ,CEF IN ES O N / O F F .  BASIC

BASIC ,ERRORS = O N I O F F I L I M T/ ’ TRA CE .  BASIC

BA SIC ,SY~~OLS = ON/CFF/PAZ~~ AL . BASIC

BA SIC , TEX~ co~~~ rE/Bom/PRESET/sAvST:xT . BAS IC

* U L D  L IbRA RY - = <Lcbrary n ane>~~, BA SIC ,

~ L r~~ L ~

CREATE LIBRARY = <Libuam e > . (Universal)

*Can be used only w i t h  th e  o v e r l a y  . er s c on .

5—2
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JAVS COMMANDS (DEFAULTS UNDERLINED)

DEPE NDENCE ,BANDS . DEPENDENCE

DEP END ENCE ,BANDS = < n u m ber > . DEPENDENCE

DEPENDENCE , GROUP , AUXLIB. DEPENDEN CE

DEPENDENCE ,GROUP , LIBRARY . DEPENDENCE

DEPENDENCE , GROLT ,MODU LES <nane-l> .euarn e— 2> , . . . , <name—n> . DEPENDENCE

, P RT N I , INVOKES. DEPENDENCE

DEPENDENCE , SUMMARY . DEPENDENCE

DEPENDENCE , TREE . DEPENDENCE

DESCRIBE ON/OFF.  (Universal)

*DOCJ~~~NI~ ,JAVSTEXT=<t ext_nam~~s i ,MOD ITj E<nam e_ 1> , . . . ‘~ - . ASSIST ,
DEPENDENCE ,
(U niv ersal)

END. (U n i v e r s a l)

END FOR. - (Un iver sal)

FOR JAV STEXI . ( U n i v e r s a l )

FOR LIBRARY . (Universal)

FOR MODULE = <nam e—1> , < n a m e — 2 > , . . . , < nam e—n - . ( U n i v e r s a l )

INSTRUMENT. INSTRUMENT
—S

5- 
INSTR U ~~ NT , MODE = INVOCATION/DJPATHS FIREC IVES/FULL . INSTRUMENT

INSTR UM EN T ,PRO BE ,DDPATH = <probe—nane ’. INSTRL’N YO

• INSTR U~~ NT ,PR Ob E , MODUL E = <invocation—flame’. INSTR UMENT

INSTRL’MENT,PROB E ,TEST = <test—name ’. INSTR U~~NI

INSTR UME NT ,SIARTTEST = <modname > ,<textname> ,<stmt . no. > INSTRE~~Y7
{ ,
~ iESNAM>/{ ,<TFLAc5>}.

- 

- INS TRUME NT , STOPTEST = <modname> ,<textnarnc > , INSTR UM ENT
< st mt .  no. > .

JAVST EXT = <text—name> . (Universal)

MERGE. (Universal)

MODULE = <name> . (Un iversal)

OLD LIBRARY = <libnane - . (Universal)

*Can b e used onl y with the overlay version .
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J ;~~5 -IC ~ANDS DE F X L L I S N CSR L L N E D ) STEP

2 LNT , 219 . (Thc-;ersal )

Inc- ;er sa l)

= text— n ama— I> , :N~~~ UNtN 2J = C_C . (Vni-;ersai)

= :u<t—nn::e ’-, :N 3:y•ENi-:;::J = u 5 i n e — L > , (h ~cv er s ai)
— , . . . ,  0~

= :c:~: —n a n e > . (- nl.- ersal)

? R L N T , 53 . (U n i v e r s a l )

(Universal)

( U n c v e r s a l)

P RIN T , 5T3.  ( n iver sa l)

= <te:-:t—ncme >’ , -1I2~C-E name- . > ,.. . - 
- TRl~ EN T ,

( U n i . ~~r sa l )

= - ucdnane > , < ta x:nome ’, --st n :. no. > ~~STRU ~-tENT ,
-

- , E S N A ~1; , TFIA -C ~
- . I Unc:ersal)

= ~uodname > ,<ce:-::nime> ,<s:m: . uo. > •
~UoiversaI)

l U N C h , CA .  S TENO = < c e x t — u a m e ~~. :ni- ;ersaL)

= <: - 2 :- :c -uunc > , lNS2:C-T~AN:E2 = ACE .  :n:ver sal)
-

‘ 
ENS :Rll-1-:. EJ = u~~s : c — L ~~~, ( U n i v e r s a l )

:~~~~~~~~~
—

~~~~‘ ~n e— n ~~.

INCI . ,NCCLCS . (Universal)

START. (Startup)

S :RUcTURXL . ST RI CT URA L

= S CO-OhIRE - °EBEG . STRUCTURAL

E ST , CCLLE -; n ne— L> ,~~name— 2~ name~ n> t .

~U n i v er s a l )

C-in cc - 5~ ,o-J -_ nl~ wL cu the o • - r ~~i i  v er s i o n .

J — 4

.4 - -

.-

~

---._-. -  
- — — ~~~~~~~~~~~ .~~. 

5 
t-’~ ~.



- - 5 - -- - - -  -~~~ - --

ALTER LIBRARY = <name> . ALTER LIB RA RY <name> .

Description

This option specifies that LIBNEW is a previously generated library to
be modified during the current run . LIBNEW is used a~ a read/write library .

Rule

The name of LIBNE~
’ must be the same one used when it was first created .

Example Command Sets

(1) ALTER LIBRARY = RE FMAN .
START .
FOR LIBRARY .
STRUCTURAL .
ENP FOR.
ENT .

This command set will modif y the library created by the BASIC processing
step and add the STRUCTURAL data to the library for  each module on the
library .

(2) ALTER LIBRARY = REFONE .
START .
BASIC.
END.

This command set augments a previously built library with the BASIC pro—
5— cessing of additional source text.

5 5
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ANALYZER . ANALYZER .

‘e scn i~~tj :n

T’ne AN AL Y~~~R execution command :iuses ~rccessing rf the rost—te st analy-
sis.  If no ANALY~~~R rerort c D t i o n s  are p r - s ce n t , no r e p c r t  is produced.

c u _ C s

For a sing le ANALU ER ccm ~and ,

( I )  Either optcon ~C2T?5-i•CE or :FTRACE can be used , ‘rut not both.

(2) A maximum of 110 rest c a s es  is  snslv :ed .

(3 ) The .-‘-NALY : :R -c o mm and  ices n c r  :en c s i r i c n  the AITIT file ; thus
consecutive C L Y ER :~ nmands Drocess different numbers of test
cases , de~ en~ ent -a::n the — C ; .-C-r: :? , :AS:S co=and.

Examo le Command Se t s

(1) OLD L BRX RY
- I S UIRT.

ANA LY :ER , AL: NC: E S .
AN ALY ER~ALL .

END.

This set  of  c o m m a n d s  vill nro-i -oce t h e  3U~0~ARY , hI T , NO Th IT , T~~-~E,EDPAThS , N CDLST , 2- ?TRACE c o s t — t e st ama ~~-- s i s  r e n o r r s  f o r  all n o d u l e s  on the
l i b r a ry .

( 2 )  OLD L 3FARY =

START .
ANALY:ER ,CASES = 50.
AN AL YZER ,MODUL E = E~~ ROGM ,E~c-~~Ll.ANA LY ER ,SU~~ARY .
AN ALYZER , NOTHIT.
AN AL YZER , ED PA Th S
ANALY Z ER ,DDPTRACE .
ANALYZER.
END .

- 5~5t:~ ~~~~~~~~~ - - -~~~~~ -.-0-~~~~~



ANALYZER ,ALL. ANALYZER,ALL .

Description

This command is equivalent to the following set of co iands:

AN ALYZE R ,SUMMARY .
ANALYZER ,HIT.
AN ALYZER ,NOTHIT.
ANALYZER , TIME
AN ALYZER ,DDPATHS.
AN ALYZER ,MODLST.
ANALYZER ,DDPTRACE.

Example Command Sets

(1) OLD LIBRARY = RE FMAN1 .
START.
AN ALYZE R ,MODULE = EXPROGM ,EXMPL1.
ANALYZER ,ALL.
ANALYZER.
END .

(2) OLD LIBRARY = RE FMAN1 .
START .
AN ALYZE R ,ALL MODULES.
AN ALYZER ,CASES = 100.
ANALYZER ,ALL.
ANALYZER.
END .

- 
‘_5_
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ANA LY ER , ALL ‘-~ODU L E S . ANALY ENR ,OCL ‘~I EU LE S .

Eescr~ pt~ cn

The mcdule sce c ii Ica t~~on commands are  us ed  to  t f e r .t~~f y th e  m cdu l es  on
L 3CLD for vhich AN?L1 :ER nrccesses the s~~~ ary data on the Test Execution

trace f i l e .  The default I s  no modules s p e c i f i e d . To s~ ecif y all  ‘~mc’~~
modules , use the cc~~ snd :

ANALYZER ,ALL ~cDLTES .

To specify a subset of mo dules , use the  command :

ANALY :ER ,>c:ULE = < name_l> ,<rtame—Z ), . .. ,~~r~ame~~n > .

The f o l l ow i n g  AN ALY ER op t i o n s  r equ i re  mcdule  spec if i ca t i on : SU~~~&RY ,
h iT , Nc:h:T , ::N~ , NCD L ST , DD?\l hS , AL L.

Example -Command Sets

(1) OLD L BRARY = REPTEST.
START .
AN ALY::R , ALL ~CDULES.
:2:ALY:ER ,ALL .

(2) OLD C :3RAR Y = EBD-~AN.
START .

= 20.
- -

ANAEN:E?,ALL ~-‘°EULE S .
ANALY :ER.

5- END .

3—8

-: .~ ff . . -



ANALYZER ,CASES <number> . ANALYZER , CASES <number> .

Description

This cou~and is used to specif y the maximum number of test cases to
process from the test file . The absence of this command specifies the default
of 10 test cases. A test case is determined by each invocation of the JAYS
data collection routine PROBI with the second parameter , TFLAG, equal to 1, 2,
or 3 (see Sec. 2.6.2.2). ANALYZER reads and analyzes the data for each test
case encountered on the test file. At the conclusion of the specified number
of test cases , or at the end of the last test case if less than the n~m~berspecified , the ANALYZER reports are produced and all further analysis of the
test file is inhabited . The maximum number of test cases which ANALYZER can
process is 100.

Example Command Sets

(1) OLD LIBRARY = REFMAN .
START.
AN ALYZER ,CASES = 2.
ANALYZER , SU~~~IARY .
ANALYZER ,MODLTLE = EXMPL1.
A N A L Y Z E R .
END .

This command set will produce the post—test summary report for only the
first two testcases for module EXMPL1, even if there are more than two test
cases on the test file.

(2)  OLD LIBRARY = REF.
START .

-‘_ AN AL YZ ER ,CASES = 100.

AN AL Y ZER ,ALL MODULES.
AN ALYZER ,ALL .
A N A L Y Z E R .
END.

This command set raises the number of allowable test cases from the
default of 10 to the maximum limit of 100.

I,)

H 
. 
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XNALY:ER ,DDPATHS . ANALY:ER,DDPATI-is. 

- - - . - -  
—

,
-
~~~~~ , I

Description 
-

For each specified module, th is command causes ANALYZER to produce a
source listing for the statements whlch ‘re~ in a D—path , showing the DD—~ ath
~~~~~~~~~~~~~~~ and an execution count reflecting DD—~ ath coverage for all test—
cases encountered on the trace file. The report  is s imi lar  in f o m m a t  to t he
r epo r t  f r o m  PRINT , DE PA TH S , -with execut ion  counts  a r pen d e d .  D—path c-ove rage
is summar Iz ed at the end of the  r e p o r t .  I f  a s:e~ ifiea ac-duic is not invoked
- du r i n g  t h e  r e st , th i s  r e :o rt  is s up p r e s s e d .

Sancle -Dutout

‘~~~a— E c o — ’ ~~T l  ~~~~~~~~~~~~~ .:

MO0 Ul_( ~~~~~ ~ . .A’.~~T~~~ 1 ~~~~~~~~~ ~ . P4~~~M~ “~~~~ I~ L~~ 
QI?I4Q(~H )

‘.0. ~. vI. ST A 7~-’~~~J T  DD~ P~~r MS 3 ( ..(..* r ’~O

7 ( 0 )  ?~~OC 7~~~PL 1 I Li”~~~t • ~.~~~7 T 2  I S
• OO P A I H  1 IS P~~0C Et i A ( ~~4 T 4 V  2

9 1 7 )  ‘‘ L .~~t ’ 1  3~ 103  S
‘ 03— PAl ’ )  2 IS ~SL~( APd CH 0 •

D O — PA l M  3 IS FA ~~S~ BR A ’ .C H 2

72  I i i  ;~~~~ ~ ~ I • • ~~~~~~~~7 3  1 2 )

19 7 ~~~~~ ~ • . , ~~~~~~~~~~
14 3 )

2) I 3 ~rEU~~~J LQ 3 1
•• 33— ~ A r ~ 4 I S  T~~L~ A ’~CH 2.. ~r.? &T ~~ 5 IS ~ AL S~ 4 A A ~.C$ 4 .

23 I 3)
.. 33~~D&T.4 A IS  T#U E 0IE~ ’.CK 0

25 ( 3 )

5-- - 27 I 3) S VC’ P I C ~ • I • . A 8 ~~L 1 • L~ Rt.. 1 • LAa€ L 2 I S
29 3 )  ~ :c~ s : ‘ o , S • 1 1

•. ~r.~~A T 4  , I S  S w r C ’ .  ~~~ T • A V  7 2
•‘ o o — ~~o ’ -~ s I s  s . t ’ c ~ ~~~~~~~~ 2 0 •
•• CC .~~0 1 M  9 IS S . VC ’ .  :_ ~~.~~v 3 4 ... cr .~ A~~ I I  I S  s— vc~ ~~~~~~~ è 0
•. ~o — P * T M  11 IS S w7 ~~C~ 3i~’.AP 5 0 •

30 1 3) L8~~~L 1.  
•

Ir E IT’ )  ~~ SULT 1. 5 4 1
•. 03 .PAlM 12 15 ~0~ ( ~~~~~~~~~~ 0

- - •• 0D~~~A T M  13 IS FALSE ~~ a ’~C M 2

3? 1 31 ;~~:r~~~(SuLT E~ ‘. S
•• D I — ~~A T H  14 I S  ~‘-f ~~~~~~~~~ 4
•• 0O—P * T - .  IS IS  ~ A L S~ 9 A * ’ C H 2

34 1 3)
•• 3 P A T $  16 15 ~3LE ~4 A.4 CM 2

36 3)

• : r ) . ’&Ts i i  I S  ~~~~~ P ‘d ~~9 £ 3 * I W  0 •
•~~~ C~~.~~A ’  -~ 1~ I S  E S C A P E  ~~~ L~~~~P 2

p1
U ~3. P)~~~ -~ 7 4  I 5  _ cc~ ~~ A~~ A ’ .  0 •
•. : : .? A T M  ?0 IS E S C 1 - ~E F~~ L c o p

~~.IL_ ~~ Ø4~ w %
0~ PA T ’ S (A E C J T ( O  I

CICCNT (Z E C . j l t O
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ANALYZER ,DDPATHS. (Cont.)

Example Command Sets

(1) OLD LIBRARY REFMAN .
START .
ANALYZER ,ALL !~~DULES .
ANALYZER ,DDPATHS.
ANALYZER ,MODLST.
ANALYZER .
END.

This conmiand set will produce only the two cumulative coverage reports ,
DD—path coverage and statement coverage , from the set of test cases on the
trace file.

(2) OLD LIBRARY = REFMAN.
START.
ANALYZE R ,MODULE = EXAMPL1.
ANALYZER ,DDPATHS.
AN ALYZE R ,NOTHIT.
ANALYZER.
END.

This command set will produce the DD—path cumulative c~~verage report and
the test—by—test report of DD—pa-chs not executed for module E)~~PL1.

5—11
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AN~.LYZER ,DDPTRACE.

escr i t i o n  I - 
~~~~‘- 

. 1. -

This  ocmman d causes a p r I n t o u t  of the Test  E x e c u t i o n  t r a c e  data at the

DD— ~ at h  level v ith  the  modu le  in-~-o c at i ~cn and r e t u r n  t r a c e  data interspersed .

• The trace data must ha~-e been recorded at the ED—path level; i.e., the T~ LAG
• parameter in the PROBI call must be 3. Each Line of output represents a

module  in v o c a t i o n  or r e t u rn , the start of a execu tion , or the beg inning or end
of a t es t  case or tes t  se t .  Each E D — p a t h  l ime shows the  ED—path number , its

d e s c r i p t i o n  and -outcome , and the  re levan t  scurce  t e x t .  (The FIR statement is
cons idered  to be the  re levant  s t a t ement  in i t e r a t i o n . )

Rule

Fe~r a single ANALY ER commar.d, either option DPTRACE or MCDTRACE can

be used , but not both.

Samole ~u tp u t  E x c e r r t

5~~~~ P (  2 2 2 0 9  ‘ 3 /1 . / ’ S

S• ”1 -A iF A E~~r i ?  ~ 3 ~ ~~~ F )  ~ 
• ‘ . P A T  2 ~E

•• ‘ . V O A E O  ‘ D - ~L~ IS E.~~ L I  ~~~~~~~~~~ I
S ’ ~ I ~~~~~~ f ’~~ L 1 I ‘ 1 1  • L I M I T ?  I $ ~~~~~~~~~ ~~ 3 c E O ~~~E !.A ’a,

o :~ .~~~ I T I  33 I 1~ S • -~~
.
~~~

• ‘q 3 F i 5E ~PA ’4 C’)
S~~~’ 2 7  1 E 1 ’. .1 L - ~ 3 4 • ): .~~~A ’~~ ~ ~~~~ e~~~ ’ C- ’
S~~~ 29 3~~~0 PI~~W - S  :‘-‘S — i 5)  S ~: L — ~~~~’ 1 S . I ’ ~~” 05 W A V
S. — ’ - 3 2 ~~~ ‘F S- ~L ’ 13 è 5 • : c — ~~~~’. IS  Fs SE. E~~ ’-C ’)
S r r  33 L A A C L I .  •~~~~ _ P~~~•~~ 13 ~ 3-. S E 0PA ~ C’)

: F I I T ’.  ~~(5~ I T  L S 4 S
0 1  34 •

~~~F I S • ..?A -~ IA  T~~.IE O R A A C ’ )
IA  .~ • I • 7 • _ : ‘ ) r l 2  3 ~~~~~~~~ 16 E S C A P E  F -3~ LOOP

S~~’~~ 2 F P  I • I • I • .:‘~I’1 S •~~; .?&T ~ 20 ESCA PE FDa LOOP
5— I ( T .~W ’. ‘~~0” ~‘ - D ~ L E E0 ~ P L1 t . P A c ~~s I

5T H ? 26 IF 11(97  30 100  ~ 
•O O _ ? * ’ M 5 F A L S E  006N0H

Example Command Sec

OLD LIBRARY = REFMAN.
START.
AN AL Y ZER , ALL MODULES.

-: .ANALYZER,DDPTRACE.
ANA L ?ZER , DDP AT H S .
AN ALYZER.
END.

Th is command set viii produce the DO—path trace report and the cumula—
t ive :-D—path ccvera~ e rep ort for all nodules on the library.

5—12
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ANALYZER ,FACTOR = <percent > . ANALYZER,FACTOR = <percent> .

Description

• This cou~ and is used in conjunction with the ANALYZE R ,TIME. option . It
allows the user to establish a value for the estimated CPU time overhead of
executing the inserted probe statements in instrumented modules .

In the report produced by the command

ANALYZER ,TIME.

both the actual time including the inserted probe statements and the estimated
time using the <percent> specified is showt~. Absence of the ANALYZER ,FACTOR
option conunand indicates no overhead in the time ; i.e., the default is 0
percent .

Example Command Sets

(1) OLD LIBRARY = REFMAN .
START.
ANALYZER ,FACTOR 20.
ANALYZER ,TIMI .
ANALYZE R ,ALL .
AN ALYZER ,ALL MODULES.
ANALYZER.
END.

‘5- (2) OLD LIBRARY = REFNAN .
5- START.

ANALYZER ,ALL MODULES.
ANALYZER ,FACTOR = 10.
ANALYZER ,TIME.
AN ALYZER.
END .

- ,  5—13
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AN ALYZER ,HIT. ANALYZER ,HIT.

Descrirticn

This command causes ANALY ER to produce  a list of ED—paths for each

module and the n’~~ber of times each oath has 
been traversed . Tvo such lists

are made: one for each test case and one for all test cases ar.alyzed. Only

the modules specIfied by an ANXLY ER mc-dule selecticn option and encountered
O-~~ the AUD T file will be represented in this report. 

—

Samole °utput

30.~ &T .3 ~~~~~~~~ I~ ,E. E: t3 ~~ C _ L (  ~ ~~ ‘ E S T . i A S F  0A ~~~LE 2 2~~19 3 9 / 1 . 4 , 7 9

•2 9’.~~~ _ . . S~~F * Y  :i.-. i ’’. 0.4 !~~~ *L ~~~ — .  —

1 IP~~03~ I I ~~~~~~~ I - 7 2 %  II 3 %  0 %  6 %  1 5 %  I

C P) C £ 9M05M I i  11 2 1 I 3 1 ) %  .4 I I  4 I S 3 I I

9 1  9 %  3 %  3 1  11 11 3 %  1 2 %  3 )  3 1  1’ 1’’ O~
1 9 %  II  1 . 4 ’  11 ‘I II 1 5 1  3 %  19 1  3)  / 3 1  1

Single Test Case

00.AI7~~9 ‘ A . 4 . 4 F . 4 S ( 3  19 S E _ E d t  ILFI  F~~M A LL C S T . C ~ S t S

•~~~-L ~ 
A~~S !,I ~ : — ~~I’ .  A _ . ’A S I L S I

I t  I I  2 ’  21  3 % II ~~t I I  I I  2 %

5--. C IAPLI • n M . 4 O S M  I I  2)  71 II 3 1  0 %  6 1  21 9 %  II S I  II I f  2 7

3 %  3 1  S t  C I  3 1  3 1  I I ’  0 )  2 %  3 % ~~ 7% * 1  07

1 4 )  2 %  6 %  2 )  C I  0 %  1 . 4 1  2 )  19 )  I I  2 0 1  21

Mult iple Test Cases

Examp le Command le t

OLD LIBRARY = REFMAN.

START.
ANA LYZER ,ALL MODULES .
ANALYZER ,HIT.
ANALYZER.

j END.

5— 1.4
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ANALYZER ~~ 1ODLST . ANALYZER , MODLST .

Descrip tion

This command causes ANALYZER to print a source listing of each specified
module which shows the number of times each executable statement was exer—

• cised for all testcases . The DD—paths are listed at the right of the state-
ment of origin . Next is a coun t of the time s each executable statenen t was
exercised; executable s ta tements  not exercised are f lagged with an as te r i sk .
To the far right are control indicators for statement types which affect nor-
mal processing sequence. Statement coverage is summarized at the end of the
module listing . If a specified nodule is not invoked during the test , this
report is suppressed .

Sample Ou~put -

OOULC S0 I? IACNY L T S T I % I G

ODUL( . 4 2 0Ø$M 6~ J & W S T E O T  * t ’ 0000 ” ) .  PAR ~ W 5 F-ODULC (COPR OG ” 0

HO. LVI. 5 ! * T 0 1 1 I  D0~~PA1oS C067* 2

1 I II •• . . J . 4 S S T ( * !  (87.632* C0~ PQTE I E2 C0~ PI.
7 V I
3 7 0 )
A I •)  9*  J’I~~% ’ L  S 7 0 ~LI TEST P10014” •9

9 I .4 ) IT t ~ i r -  S
4 7 7~ (” I I 74 S S
2 1 0’ 71) ~762 I 74 S 0

A I C I  I TE ~ 1 ) 6 ) 9  .4 0

9 7 Ci I ’E ~ 7 ) 6 2 *  .7 .4 5
.41 0 8 E 8 1 L 7  3 0 ( 8 %  • I ’ E ~~I A

— II 7 0)  I~I(1L L7 I’’”2 • 71(07 .4 .4
I ?  I ‘ I  10 € ”  C *~~5- • S
13 I 0) r I . . E PC. CEP U 71 .4 6* 910 0) 5(0001 T A P C S $
I’ 7 71) F I LE  ~0 I ‘ 0 II C .4 7 2 *  0 (0 0) 4 (C0I ) 73P16 S
I S 7 0) o3~~ TO* • lot Oll • I 0 0 1 2A  $ e •

74  I $ 1  0 ( 4 5* 5  • 5 1) I
I?  7 0 )  0. l7” I.I~ 971)901 * 7 5 5 * 0  1 7 1/0

7* I 0 ’  .46. 3 I /O f — — —  - -

7~ 71 - , V ( .~~ (R C I61-  $
19 I ( I  771 ~1 ‘~~~~~ .O 0 )0071 ? I I 2” 3) 3 7 ?
PC I I )  01~~~ - 7
7)  I ) I  V 7 (  6 0 • 4 R I  I 70 I • *110 71 9 . * A t  I CAR D 7 0 2
77 I 7 )  •~~~I I S  71 • .4 1% I 71001*  I • •~ ? t 7$ A • A II I C A R D  7 0 2
23 7 7 )  . 4 7 7 C  5 0 • 4 1) 7 710.471 I I pOT I II 56 • A II I CARD I .4 2
2* 7 7 )  I 11007 • 11CR? 7 1 2 7 6y

OS I 7 ) 09 E 7 I ~’.? 9*
26 I I I  10 100 0 1 10 500 $ I e— II ~ I’
77 I 7 I  OTTO (Z IRPLO 1 0
PR I I I  6 7 0) 1  05 0 2

29 I I )  (90 0
30 7 C I  09 7? •,
31 7 0 )  S10 S I
30 7 0 )  •~ t * • P~. I .9
33 I 0? ?(0~ .4

(I(CU140L( 5tA 1090IRTS 54
$TAT(.CM0S C* ( C 4i tC3 12

P(a ClIP II L CUTED $6.

r -  

- — . - . , - 
~

‘ ‘*-- -,d4 L
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ANALY ER ,MCDLST. (Cont.)

Ex omple - ommand Set

OLD L 13 P.ARY = RE F~AN .
= E X P R O G M , E :C.PL1.

~~~~~~~~~~~~~~
AN ALY :ER.
51D.

~~-

5—L6
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ANALYZER ,MODTRACE. ANALYZER , MODTRACE.

Description

This command causes a printout of the Test Execution trace data at the
module invocation and return level . If the trace data was not recorded on
the file during Test Execution (see Sec. 2.6.2.2), no report is produced. Each
line of output represents either a module invocation or the beginning or end
of a test case or test set. The level of invocation for the modules being
traced is shown to the left; the module invocations are indented to show nest-
ing level.

Rule

For a single execution of ANALYZER , either option MODTRACE or DDPT RACE
can be used , but not both.

Sample Output

T E S T — C A S E  S* M DL C i 1046  o~~/0~~,?’

I II ISP006H 1(090009 I 

I I)  (IMPI_ %  ( 71900GM I

t E S T — C I S C  SA MP L E 3 
— 

10.9 0 . 4 / 0 4 / 1 0

I ~ I (2Mph ICIP906” 5

T ES T — C A S E  SAM0LE A 104 6 01/ 04 /73

T ( ST— S CT T1 RM1# A ? T 09
-5-

Sample Command Sets

(1) OLD LIBRARY = REFMAN .
START .
ANALYZER , MODTRACE .
ANALYZER.
END .

(2) OLD LIBRARY = REFMAN.
START .
ANALYZER ,MODTRACE .
AN ALYZER ,ALL MODULES.
ANALYZER , SUMMARY.
ANALYZER.
END.

5—17
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.~~xL:::R,Mc-~~LE = <n am e> ... ANALYZER ,MODULE <na ne> ...

e s o r i :  t i~ n

The module ~oecificatt~ n commands are used to identify the modules on
L13CLD :or vh~ ch ~ LY ER processes the s-crorarv ~a:a on the Test Execution
trace file. he ~e~ ault is ~io modules s?ec±fIed. To specif y all ~ncwn modu—

~ SC :he -ccmmand :

_
~d ;L: ::R ,_ — L. ~oDULES.

:~ speci : a subset of mo~ uies use the command :

= <name—1> , name—2> ,. ..,~~name—n> .

The fol vinz X~ \LY~~ R options re~ cire module speci fication: S~~-3~ARY , N IT ,

~OT~-!LT, IThE , ~LL .

As many as 3 modu les can be specified usir .~ this command .

Ix anole Coo~namd Sets

(1) C~L3 L 3RARY = REFTE5T.
OTA~T.

L’~::R,~-~C-TULE =

A~~~~13R,~ L L .
-5-.

1’:D.

(2) C-LD t 13R? RY =

ST.-’-3T.
= 13.

ANAL : ER 1 1 ~E
ALY P ,~~CTFL S = E~~PL1.

END .

--5 -5 -5-— — -5 - - ----- - 
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ANALYZER,NOTHIT. - ‘-
~~~~ 

‘ ‘  . ANALYZER ,NOTHIT.

Description

This command causes ANALYZER to list any DD—path which was not traversed
in each test case and all test cases for the specified modules. If a module
was not invoked during any test cases , not probed during INSTRUMENT , or not
specified for ANALYZER processing , it will not be referenced in this report.

Sample Output

J 105 *00090 7100 0O—~A’.’S 90’ EI( C J~ (C. 4 rA ~~( I S )  0 / 0 * / O S  ?.‘3.10

“CO~%L 0 J *~ ST~ x T 7 T~~ ( 0 C P* ’ - . s I ~I$T OF D(C1210.—TO— O E C I S lO s P~ ’.S ~C ’  CIC CU TE D
9*** ( S* ”(  I 1 T ) 7 . C I F ) * 1 ) C 7 .  I ~~‘ I

(09* 06* (*9001* 7 SA ” 0 LE 1 P2~ 9 O f l / T * ’ 7 S  1 7 3 3
7 4 4 * ~~( 2 2111.4 0~ ’0*,’S 7 3 1 1 3 .4
I S i ’ ’  3 22 04 0 9 / 0 * / 7 4  1 3 7 1 3 4
7 4 * *0 ( .4 ? i O s  2 * 1 1 0 . 4 / ? ! .  I * 1 1 2 4 5
7 T O T A L  7.111 . 7 1 I

(‘TMP LS 1.4’AOA* I S*’ 0LE I 2204 nSFO. ,1S 1 .4 I. I
7 Sl.•D..0 P 22o ~ 0I~ 0~ ,15 I II 1 2 3 ~ S 6 10 II 7? i~ 1, 19
I 5109 L(  3 020q 0 9 / 0 * / 2 5  1 1% I 2 5 A S S IC 7 1  12 74 Ii I S
I S*” ” Lt 7. 220q 01/0.4/1!. 1 0 I. I. 1
I lOYAL ‘*01 9 1 7  1 11 I .4 e I I IC  II I? 7*  7 ?  I’

Example Command Sets

(1) OLD LIBRARY = REFMAN .
START .
ANALYZER ,MODULE = EXPROCM ,EXMPL1.
AN ALYZER , NOTHIT.
AN ALYZER.

- 
— END .

(2) OLD LIBRARY = REF~AN .
- - START .

ANALYZER ,ALL MODULES.
ANALYZER , SUMMARY .
A1cALYZER , N0TI -iIT .
FOR LIBRARY .
PRINT ,DDP .
END FOR .
END.

This command set will provide the post—test analysis coverage st~nma rv ,
the list of DD—paths not executed in any of the test cases , and the list of
statements on each DD—path for all modules in the library .

9 5—19
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XN ALY ::R, Sl~~t~RY . . 
- .  -

~~ 7 ANALY ER , SL~~ARY .
- - ~~~~ - .

- - . s — - - - ~~~~ 
-

— 8•~~ ~
-
~~~~

- T  
•~

Tesorirtion ~_~~s~_ ._~~I ~

~
‘nen this cotton is specified , a retort is produced ~ h i c h  summarizes the

testim~ oovera;e of each of the srec~ f~ ed mod ~l es for each test case encoun—
tered on the saved trace file and f -or  the cumulat i-.-e of all tests completed in
the run. nc -cd~ d ~n the report is the list of modules selected but not in—
‘;o<ed during any -

~~~ the tests in the run . The :umul ao ive  coverage shown on
th e Last Line ~s ad justed to reflect all se lected  m o du l a s .

S-ample lutrut xoero t

0017 1CTCIn ’,T T3~~p i R  (700501 , ‘~ ~ *2Z 135 31/ 29/70

ILL 32 r c t?C !  ~4 (s C W C L I C S  O9 150 4~~~~ ? r:~ 1 :9. ~~3j C . 4

201.4 .4  7 9 / 3 9/ 0 3 J 7 1 * * T .  1 9 1 1  1 1 1 ?  C J 5 ~~~~L & ? ! (  $ 2 9 4 4 0 1

- 
~~~~~~~~~~~ i’- R t O  C ?  - I ¶ 7. IT t  C T  C~~~~I s  S 110 ’  ! . C  C _ / . C t t  8 J . ~~t o -r — - — - 202 C!.?

Ii•! • % ‘ / 
- 

C _ — ? I 0 1 5  r : *, — : * : : :A s  1 . 4 * - t i / C O  _~C I y 1 1 l  _ !  C 0 71 0 0 5 : 0  . s I :* .: ..43 1 0 * 1 7 9 0 0 3  0 ’ L P * t

l~~)3 3P93 2 ) 1 3 : ‘ •
T 2 1 7 ?  _ _ _ _ _ _ _ o _ _ _ _ _ _ _ 

3
0 :17! :o~~*3  1 7 (9 0 7 7 o
Ito: J 3 1 4  : - —_-‘-—--- 

~~~~~~~~~~~~~
J S ? I S  :I ’ :  * 7  0 I 3 3 I 1 0 .4

• . .
• S 0
• S .

I s? !  :I~~~O — 0 1 3 3 1 ‘~~ 7 ‘08
J 7 C :3 :j? :: - - — — r — — r — — 3—-5 — — o —-— 3 0 ’ ’ R T ~~~~ 1 - —  ‘ CO
: ‘‘(‘ ;o~~u 7 0 3 2 3 0 ‘7  III. 

— 
I IS

O I L  1 4 *  0 
_________ — - -5 — 4~~ I)

—5- — 
-5—

- - 
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ANALYZER , SUMMARY . (Cont.)

Example Command Sets

(1) OLD LIBRARY = RE FNAN .
START .
ANALYZER ,ALL MODULES .
ANALYZER , SUMMARY .
ANALYZER.
END .

(2) OLD LIBRARY = REFMAN .
START.
ANALYZER ,MODULE = EXPROGM ,EXMPL1.
ANALYZER , SUMMARY .
ANALYZER.
END.

—5-
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,j ANALYZER ,TI~!E.

, ,
- 

1 11 ~ -- -

‘esc rip t on

ThI s  oo~~na nd c a u s e s  ~~.~Ly :ER to p r int  a summary of the time spent in
ex e c u t I o n  vi:h :n t h e  s~~e c : fi e i  m o d u l e s  f o o  all t e s t s .  Only oompl et e
invocatlon—return c- --~ lcs are included in the time reported (i.e., the incre-
ment of time suded 7or each c.- ole to the cumulative execution time for a nod—
u!e :s the :me ~~~er:il :ooed by the svsteni clock betveen the invocation of
th e  m o d u l e  snd t h e  n e x t  re tu rn f r o m  the  nodule , excluding t ime spent  in the
data collection routinos ).

he ~~~ r e P o r t  L : s t s  all s p e c i fie d  modules , even though some nodules
may not have be1~n invo —.ed :r i n s t r um e n t e d  (denoted by NOT TRACED).

(~~su~~ : ‘-* ~ : - ~~ 
S . . ~A.) ! O UtPUT

-~~~/ . / (  ~.1l 0 ? 7 T  ~~C€ iI~~ O N f S1 ’ I~~A ! €0  CYCL (S I 9 * V O C A S I O 0 9 I
~~~~ ~~~~~~ r:.*~~ si TI$( I~~SI 00C (D

1l~~~~-~’L ~~* / ~~~~PL 9*01 ‘~ a ci0
E 1~~~1~~’ 

r , .1 - -~*. 171 10 3 7
E A* ? .2 1 9* 01 7RaC(O
(
~~~~/.I C I1~~:- - ’1’ 22 2 2

£ L ” P 3 ~~- -
~ 1-~~~.* 9*0? lIA CED

:n this sample outpu t , the estimatad t ime reflects an ANAL’f ER , FACTOR =

20. command acconr an-ing the T~~’~E reoort -cc=and . ~n t h i s  case 2 C~ of the
actual execution tIme is ~uhtr~~ct ed fr:rn the  yalues listed under execution
t ime and these redu :sd values are Listed as the estimated execution time. The
execution time sPent in ~XP~ O~~! ~l~~l m s )  i nc ludes  th e  26 ms s p e n t  in E C~PL1,
since ~~ -PLl is ne sted vithin EX?SC~~-!.

Example Ccr~~and Sets

(1) OLD L BRARY = REFY AN .
- - START .

ANAL Y:E R ,ALL ‘~C-DULES.
ANAL’fER ,FACTOR = 20.
.ANALY ER ,T~~ E.

A LYZ ER ,SU~~ARY .
-
~~ ANALY ER .

-4 ~ND.

(2) LD RAR Y =

START .
A N AL Y : E R , ALL ~-~OLLLE S.

NALY ER ,Tt~-T.
ANALY .R ,CA SE S = ~5.

END .

5—22
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ANALYZ ER,TI.~~~ (Cont.)

In the second command set , no attemp t was made to estimate the tinespent executing the prob e invocation statements; thus the execution and esti-mated time value will be identical.
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A S S T S T ,CRO SSR E F ,JAV STEX T A SS ST ,CR OSSRE F ,JAV STEX T =

cc on

This comrnand produces a cross—reference listing of items , f i les , switch
names , Lahel s and suh progran names for all the specified O~~~S O E X T~~. The fo~~of the command is:

ASsrST ,CRO sSRE F ,sAvs :E:~ =

The cutnut for th is comm an d is s imI l a r  to tha t  f o r  the library cross ref-
erence , except t h a t  only  s ombol s  iron th e  s p e c i f i e d  ~~~ E YTs  are included .

(1) A maximum -of 2 ~~~~ S ThTs can be specified vith this command .

( )  A maximum of 105 mcdules can be used for -cross reference mapping .

Exam~~1e Ootmran-d ~et

OLD L 3RARY = REFYAN .
START .

• ASSlST ,CsossREF ,j~~.~sTE•KT =

END .

—5-
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ASSIST ,CROSSRE F,LIBRARY . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Description

The outcome of this command is a cross—reference listing of names in the
entire library and their usage. The names listed are all items , files , switch
names, labels, and subprogram names.

Rules

(1) A maximum of 100 JAVSTEXT S can be used in cross reference mappi ng .

(2) -A maximum of 125 modules can be used in cross reference mapping .

Sample Output Excerpt

(WfRA L  CROSS PC FCRENC( L !S?19 * O

roR WH O.C L1~ PAPY

SYNROL. NODULC USC O/ SC T/ DEF ! 9 * I1 I 09 *  I • I P A D I C A Y C S  SC? .  0 INO IC OIC S  DEFiNITION I

((PROG~ 1.40 28
CaRD (58405* 7 20 ISs 27 22 23

- - (INPIS I EXN0 L I I
(IDR OGN 2*

CON PL2 ($MP L2 I
((8406* 2?

C* MPL3 (XTM PL I 20
- - t ’~~~L 3  1

TILL CIMP L I  SD I5•
ID (LPR 05.~ SO 15 21-

~ 
I 19*085 EZOI I L I  70 22~ 24. 28

IT E R o S  ( 84405*  80 ~O t~ 22 -
ITERI  E’”L? *5

( 00405*  80 700 24 28
71(0 21 (sPRO5 ~’ 90 11 1~ 23
11(42 Cs~ 0L? 5~(iP..~Ø5* 70 l I D 2*
LS &RC LI (““‘17 2’ 2~ 2’ 301’

5-. L A R E L 2  CIIIPLI 27 290
— (.7*111 (2’”~L 7  1 30 9 l0•  12

(.1*712 (‘‘“‘i I 40 18 - 

N
*0 (5* 51  (OCOMP I SD
*0 (55* !  L ICU M O L 7 1 0

L O M P L I  3 1 •  33•  3S~ 38
(200705* 14 5 7 7

*45 0 7 (Z CQ* P L 70
($04050 14

9*502 ( COMPL PD
(X T M P L I  31

9* 503 E I C 004 L  40- - (XMI I L I  33

Example Command Set

OLD LIBRARY REFMAN .
START.
ASSI ST ,CROSSREF,LIBRARY .

5— 25
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ASSIS T ,PICTIJRE . ASS ST,FtCTtRE .

~escrI p t i o n

There are two for-m s of this command :

ASSIST ,?ICTTRE . or

ASSlST ,P CTTRE ,<opt ion—1> ,<option— ~~~.

where op tion— l is CONTROL and option— 2 is NOS~’ITC~~.
-1

This command p roduces , f o r  the  s p e c i f i e d  module , a s t y l i z ed  p ic ture  of
the pattern of progr am flow im~ licit in the set of sequence of OD—raths . The
available opt ions are CONTR O L and NO5 ~~~T C H .  If CON TROL is presen t , the pic—
ture includes all control statements (e.g., GOTO , invocation) on the DD—path.
If NOS~ I ’CH is present , the p i c t u r e  omits the flows emanating iron GOTO—switch
statements.

Each line in the picture represents a statement at the beg inning of a
DD—path or a con trol statement; the statement tvpe* and number are d isp layed
in the center. Each Tn—path is represented by either a 3 sequence or an
S. The 3 E sequence shcws where the 00—path ~eg ins and Ends; the S m di—
cates that the TO—path begins and ends on the same statement. The statement s
shown are those which are “necessary ” to display all possible program flow
and , by convention , are arranged in statement order. All “forw ard f low”
(with respect to the statement ordering) is shown by convention on the right—
hand side of the picture; and all “reverse flow ” is shown in the left—nand
side. For those statements which are at the beginning of a T—pat h , the mum—
ber of the DD—path is spec ified on the Ear ri~ ht margin. The TO—path numbers

‘-5 are ordered left to right. Control statements are indicated by a C.

For very comp lex mod ules (e.g. , switches with a large number of t a rge t s )
the  NC S~~IT CH format limits the number of paths wh ich can be displayed . If the
picture overflows on the right or left side , an in f o~~.ative message is printed
and processing continues.

*See A p n e n d t x  C for statement type abbreviations .

5-26

—-5— - 
_ _ _ _ _ _ _  

_i
~
”

_________________________________________ - i~~~~~ -~�~~~~ A. ~~~~~~ 
...



- - - - -5 — - - -  -~~~~ - - - 5 - 5 - -- —- --—-5- --- —--- ----- --~~~~~~ ----- —-—. - - - -

ASSIST ,PICTIJRE . (Cont.) 
- 

1’ ‘

- -- — -—5 ‘-._ •._~•j  I
Sample Output

PICTUPE WITH III. ~~~~~~~~~~~~~~~~

~~ 0UL( ‘($~~~L1 0. J *V ST(ZT 4(5.500* ,, 8*8tH? 000IJt( 4(28800* 0

STWT 5101
• 0(010. 1 • (NO . S • SCL Y —LO0 ’~ ~ VP( iii. 0O.**t$ NUOSEPS...

‘PUOC $~ .4 I

9* 180 2 1

(C 4I’(I ,~~‘ •((~ ‘ I

•• 4 0874 23’ *8 C S

I. 58155 (8’ (18580* 1 I 9 18 II

‘0711 29’ C
.. slC(1 30~ 0*(C(( (  2 13

(057* 3?’ .18* 7’ IS

•• 01I4 3*. .0.7 16

:‘ 39, £C C~ 71 7?

0 (2070 *1’ .4 7 88 14

4(00 $$‘  C

Example Command Sets

(1) OLD LIBRARY = REFMAN .
START.
MODI1E = EXMPL1.
ASSI ST ,PICTtJRE ,CONTROL .

— 
END .

This command set produced the sample output .

(2) OLD LIBRA RY = REFMAN .
START .
FOR LIBRARY .
ASSIST ,PICTURE .
END FOR.
END.

This command set would produce a picture for each module on the l ibrary
similar to the one in the sample output , but without the control statements
(GTCL 29 in the sample output) displayed .

(3) OLD LIBRARY = REFMAN .

START.
JAVSTEXT EXPROGN .
FOR JAVSTEXT .
ASSIST ,PICTUR.E,CONTROL ,NOSWITCH.

END FOR.
END.

5 — 2 7  
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A~ SI ST ,PICTTRE. (Cont.)

In addItion to the control statements ’ being d i sp l ay ed , this ccmman d
set will omi t the flows and TO— rath numbers emanating from 0-OTT—switch state-
ments (~ TS~ 28 , TD—paths 7 to 11 in the samrle -OutP ut)

(
~ ) OLD LI3RARY = REFO-!AN .

5TART .

~CTLLE = E:T—TL1.
A SSI ST ,P I CT TR E ,NOS~ ITCH.
END .

The p icture optIons need not be in order.

‘5— -
—5-
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AS SIS T ,REACHING SET ,<specs> . ASSIST ,RLACHINC SET .<spets’.

Descr ip t ion

This co~~~ nd Is used to ana lyze  the flow required to reach a particular
DD—path according to the items in the specification list. The reaching set
consists of all DD—paths which flow between the beginning and endIng DD—paths .
There are three types of specifications (which may be present in any order but
separated by commas)

<n umber—to ’ ,<number—fran>

ITERATIVE

FIc~ LRE

The DO—path fo r  the  reaching set ( i . e . ,  the t a rge t  of f low)  is named by
the (required) specification <number—to’- . In the absence of a <number—from>
specif ication , the flow is assumed to start with the first executable state—
mer.t. The <number—from ’ specification allows the user to designate the 00-
path where flow starts. The analysis begins with the first executable state-
ment on the 00—path.

The (ort ional) ITERATIVE spe:ifica:icn a lcws the user to control the
set of DO—paths in the analysis. If ITERA~~ VE is rot specified , all f lows
which i n c lu d e  iteratior . are su~pressed jr de te~~ ina t ion of paths of con trol.
If iTERATIVE is specified , the flows include iteration .

The (o p t i o n a l )  PITTVRE specification allows the user to control the
aiditicna reports oresented . Ii FICTVF~E is not preser.t, the ou tput is
limIted tc the reaching set defir.itior.. The additional picture report shown

‘5- - _
~~ 

in the samrle cutout Is included as a result of the co~~.ani

Ass:s : ,REAcH:Nc SE ,lT ,4,PICT ~ RE.

Rules

(1) Maximum of 100 DO—paths per reachinc set path.

(2) Maximum -of 100 outways per decision .

(3) Maximum of 1200 DD—pa ths per analyzed module for reaching set.

(4) Maximum of 2400 statements per analyzed module for reaching set.

(5) ~‘.aximum of 200 statements in reaching set.
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ASS IST,REACHING SET,<specs> . (Cen t.)

Sanpie Output 
-.

4 4 1 1 — l ’ t P L ’ T  ‘~~IC P I I 3  5~~? - 
-

• . V 35~~~4 .~l ~~ 
1011 .3—114? 4

NOOPA C ~(1MP).I .. . 6 A V S T ~~ZY  .C)PU0GM . P 43(l) ? 
~00IA ( l(1P16311

II I 2) 
• 

t011 .J I • I L ”!~~? S
%3 I 3) 11(3211

21 6 
• 

F(UM J LO 3 3 •(S3tl ) it i~ ‘S( O T C I T ( •  3(OT)I11111S 0011
•• 5O~~~lTW 4 24 11V( SPI ICW

22 e l  1~~0iS • .J I

-~~ 2 3 ) 3 6  
• 

(90

2? 6 3 6  
• 

: e tC ’  • L. 411(L2 • LIP(t 2 • LaS(%. l • LCSII i , S
PS 3)  3~~~3 ~ tC’  6 .084 • 36 11

•• ?0.~~4 ?W 7 13 ? W ’ ~~4 3J~ P)~ t
••  3 0 — 1 1 4 6 4  I 4 ‘4 1  2
•. 30— ~~ I’ • •  11 I 4 ’.1’ . :-_

~~~.~ 3
•• 0O~~~~I~~ lI 10 4 3~~I I 6  C

•~ 00~~~4TN 16 15 c ) l ’ ~
- ) QUIlL! 3

23 6 36 LASELZ.
506 0 CI”’6 3 I

35 6 3) LASE LL .
~ It l )  a(S1j% . ? . 5 4 3

•• 20~ PI6~~ 2 2  14 ‘)U~ •~~I9CM
•• t0~~~4tN  6 3  S ‘ ILS( .1ILNC’I

32 6 4 )  - • (S4 I 5 .~~~~3~ S
32 3 )  03!I ~€ s _ t  ~ • 4

•• 35~~~$?N 64  :s lPu( 4 44C11
I I  00 — ~~ I ?) I  3 IS ~ &L S( IL4C$

33 4 )  1 (4 5 4 0  • 1403 1
34 I 3 )  R~~F I I

•• O0~~~4 ?W 4 15 ,11U( I’Il)C~
34 I 4 )  1(55*3 • ~ S3* I
35 3)  (90

33 I 31 
• 

~u’P .~T ‘e : . I  4(4411 1
35 I 3 )  (43  . 0(11611). P11(31~~A 6 ’  £4O 1~ DD~

• ~~~~~~ ~7 15 . ::B 04 ‘CI 43 *211

Reaching S~ t Definiticn

• -. •IC?U3 t 111711 & 3(1 011
• 1

UCOULS •(1N11). 2 ’ .  ~e4S~ (IT .C4P403l. .. )48(..t .~L( 1110113011 4

0t~.T 05 117
IS • 3(5211. £ • (40. S . 5tL’.I.~~QRI “‘11 10. 30~ SIT.. ~ j 11I(S3 _ .

£ 4211(6 2), 11 4 
—

• * 37511 ?•‘ (95545 7 5 5 IS 13

• • 2 ? CI 30’ 3U(CCS It 3

• •0a 2F  32’ .411 £ 14 3

• •05111 34) ..(I 14

• •(W0 354 U C 3?

Picture of Reaching Set
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ASSIST,REACHINC SET ,<specs> . (Cont.)

Example Command Sets

(1) OLD LIBRARY = REFMA~ .
START.
JAVSTEXT = EXPROGM.

• MODUL E E)C~{PL1.
ASSIST,REACIIING SET ,16,ITERATIVE ,PICTURE.
END.

This command set will produce the reaching set definition and reaching
set picture reports containing all DD—paths , including iteration , which flow
between DD—path 1 and DD-path 16 of module EXMPL1.

(2) OLD LIBRARY = REFMAN .
START.
JAVSTEXT = EXPROGM.
MODULE = EXMPL1.
ASSIST,REACHINC~ SET,l7 ,4.
END .

This command set produces the first report shown in the sample output .

ê 

. 
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ASSIST ,STATE~!ENTS • ASSIST,STATE~ENTS.

I
— ~~~~~~~~ 

&
Description L -

This co~~and prod uces a report describing the ~D—Dath nembership fo r
each executable statenent in the ‘

~~urrent ncdule.
’ The statenents are listed

in statenent order with their type , th e  D—oath nunbers which begin on the
statenent , and the conpiete set of DD—paths which contain the statenent . A
DC—path beginning or ending is represented by a B ~r

~anDie ~u:rut

SY AT!11tI4T /~ C!41’M L I ST ! 9 0

•00LJL. C c (* M0I ) 8 ,  . 1 4 VS7 ’ E I T  .E* !30011 ,. P&R ~~9? 1100ULE * 6~ 8P QOGP4 ‘

3 0— 1141- IS SEOLI M
5 711)’ t ’ ’€  4! S T A T E — ( 9 1 ’  ‘..?A1’,..4 ~39 t l T N ) ~*4 $1* 1E~~E’4T

1 ~~~“C 6 1 )  8
2 ~~“~~~l I
~ :‘ ( 2— 3) IC 28 38
I, 4 3 1 1 7  2
II 4 5 T  2 3
I Z  ( 0 3  P 3 IS
1 3 0 E ; - ~ 2 3 13
15 s~~ e r  2 3 1 4
18 *51? 2 3 3 3
69 11- 03 2 3 17 13
53 2 3 5 7  29
21 611 1 6 4 56  2E 3E se SQ 37( 53~
22 & 5 T  C

23 - 3 0 5 ) ’  ) 3) ~( 33
24 *~~~~ ‘ 8
24 )‘‘- ‘ 4 6
2-I  3 1 4 *  6 7— 1 1)  SE 74 44 ~$ loS  115
23 5~~~.. 1-’ i i
33 2 ) ’ I I ‘ 2 —  5 3 )  ~C 3C 9( lIE LIE 123 138
31 *SI? 32
32 ~~~~~~ 6 13 15 )  : 3 E  14 8  158
3 3 35* 1’  14
34 ;~~I’ 6 5 6 6  ISE 133

“S. 35 &S~~7 33
36 £ ‘-~ 12 2 4  13
33  :. 1’

~~ 12 14 18
33 6 1~~ 2 4 )  I Z E  I C E  16E 178 188
4 1 £90 6 6~ 20 )  13E 198 233
•s £50 POE

Exanp ie  Con~ and Set

OLD LIBRARY = RE~~ AN.
I START .

JAV STEXT = EXPROC~1.
MODULE = EX~PLl.
ASS 1ST , STATE~~NTS.
END.
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BASIC. BASIC.

Description

The BASIC command causes BASIC syntax analysis to be executed . The
actions performed by the BASIC command are :

1. To build LIBNEW containing a module descriptor block , a statement
descriptor table , a statement table , a symbol locator table , and a
symbol table for each module in each START—TERM sequence on the
INPUT file.

2. To produce a report indicating the source text of each module ,
the module name , and a count of the syntax and semantic errors
detected in the source for each START—TERM sequence .

A sample report is shown below . This report contains the following
items :

• A listing of the original source text with the errors encountered
in BASIC analysis interspersed.

• Summary information at the end of each module and each START—TEPY
sequence.

Rules

(1) See BASIC constraints in Sec. 3.2.

““ (2) Maximun of 250 modules can be on LIBNEt~.

(3) Maximum of 150 modules in any JAVSTEXT .

L _ _  _ _ _ _ _ _  - _ _
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BASIC. (Con t.)

Sa~~ le Output

•* . .33V 5 T ( X T  E0C3M11I. PQ(S€t.11
S 1* 4 7 3

AI CO M POOL L(8M0 5 ( C3’4332 M5’4G PQ tSfY 0 1 .34 * I SSAGLS 0$
CO 11MOP4 1 1 r S A G E S
8 E 3 I 9

11(11 “ 301 14 59 11 5 3 1 4 1 5 J 8 5 3  1(5? CA S E  IS
5 3(11 ~‘S G2  ‘4 I I  P I~~’4 ’’~~(S L 1 I t 4 1%
Z IEM 1403 ~~ 

11 I~~~’0~ (S’’ 5. )’ ~3 4
- 53(11 “3(34 ‘4 P 1 8p4(0R(SU LT 31 11

ITE M 9(55*0 ‘4 681
(*0

1(9113

£ Z C O ) Pt. ( ( O C IWP( . ~~ MP ( 3 E D
•‘••••‘• ‘60 (4400% •(0( S’DU9O 87 .*A4—2 •‘• ‘•S

I* ...J*~~5 T E * T  (51100011 COMPUI( E Q C O M P L , s l
S 1 40 13

* S . J O V I A L .  S 1” 11L E ‘ (ST  0 0 0 3 2 1 1 4  4*
oE ) ’ 1 ” E  5 ’ * 13 ‘~~1 24 S * s %

DE’1’4 E ‘4).). *11 ‘4 4 *113
o C r I S E  ‘69!7I~ * 4 # 1 1 3
h E M  10 L L %
) T ~~M 11(36  19 ” 5
L T ( ~ 11(~~2 14131
51 (14  1 3 ( 0 14 Al _ L I
I~~(” 1~~(~~?* ‘4$_ L I
09(0 1*! 1 ’ C ~~I •
0v (0L5T t ’C ~~? •
51 (11 C L O D  -4 553
‘t L ( 0~~ & D ( 1 1  ‘4 3 0 34 v~~Q5~$ 5 1 ( 0 ) ’ )  ‘& P9 ~~ %

110 5 414 -I 3 11 129 .‘ .:~~~ ‘‘(C)’) 1* 11(35
1 1 0 1 4 6 1 0 0  6 3 .  1’E~~ 1~~. 

T~~22I 0
“(55*0 •
3u1 P,j 7 0 3 9 13 

~ F 2 S S & 5 S
90. J 6 ~~)J ? # 6 * 1( I )  30~~j

1) ’ S E * C ) ’ 2  SO d ((C) ’ I S

• 8 ( 3 1 1 4
3 Y 1 ( C % 5 . ’Il0Y 4~’$ )  50) • 9Y 1((3Ø ,1*45114ç) 5, (C A S O P S
8 ! 1( ( I 4 . 4 P ~~Y . O 1 )  1 3 1 ( 0 1 4 ) .  4 6 ’r % 4 , 9 S V T * C 5 )  ) C & 3 0 I 1
S Y T E  C 1 o .~~~~’~~O S ’  I 1~~(~~?*> . 4V’ ( ( S I 4 . - 1 4 1 1 ’ uO$)  { C A R O I $

CLOSE ( X I P L 2 S  s~~ M4~ 14 CLOSE 0$
9(GI14

11(81 • IS
6 1(02 • Is

£50 # 6 ( X 1 1 P L Z I I

(*MPL~ ( (611110011  I COM P ..E’EO

Exanp .e Cc~~’.and Sets

(1) CREAT E LIBRARY RE FMAN .
START.
BASIC.
END.

‘I This command set will cause library REFMAN to be built containing the
5vntax analysis for the input source text . All BASIC default options are used
Ln this cc-mmand set , and the sample output will be produced .
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BASIC. (Cont.)

(2) CREAT E LIBRARY = REFMAN .
START .
BASIC ,CARD IMAGES = OFF .
BASIC.
FOR LIBRARY .

- 
PRIN T ,MODUL E.
END FOR.
END.

This command set will perform syntax analysis on the input source text ,create the library , print  an abbreviated report , and then print the refor-
matted listing for each module on the newly created library .

“‘S

ii
ii

. 4
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3A SI C ,CARD I~ ACES = <option> . BAS IC ,CARD I~’!AGES <option> .

DescrI pt ion

3ASIC ,CARD IMAGES = ~N/OFT. (DEFAUL T = ON.)

This c~~~ and allows user control over the inclusion of the source text
listing in the report produced by BASIC processing. The effect of the option

• command

BA SIC ,CARD I~.AGES = OFF.

~r. the BASIC output is shown below; only summary information is provided.

San~ le ‘utput

EXCOMPL CExC3MP L I COMPLETED

••~~~•*•• NO EPPOPS wERE FOUND BY .JAV S—2 ••••~~~•

EXMP L 2 IE *PQOG M ) COMPLETED

~~ MPL3 Ex P~~OG M S C OMP LETED

EXM PLI E X P SO G M  S C CMPL E TEO

(XPPOGM 1 E Z ~~~~ (3G M I COMPLETED

~~~~~~~~~~~ NO ERRORS ~EPE FOUNO BY JA V S— ~ •• • . • •

Example Command Set

CREAT E LIBRARY = REFMAN .
START .
BAS IC , C ARD IMAGES OFF .
BASIC.
END.

1-
I
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BASIC 3COMMENTS = <option> . BASIC ,COMMENTS = <option> .

Descr iption

BASIC ,CO~~ENTS = ON/OFF . (DEFAULT = ON.)

This coimnand allows user control over the treatment  of comments in the
module source text . The default action is to include all comments in the
library . Comments may be excluded from the statement text table of all
modules by the command

BASIC ,COMMENT S = OFF.

If comments a~e included , mo re space is required on the library and all subse—
quent  processing of the statement tab le requires more computer time . Comments
should be excluded from the library if they are imbedded within JOVIAL

Sample Command Set

CREATE LIBRARY = REFMAN .
START .
BASIC ,CO~~ENTS = OFF.
BASIC.
END.

I
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3ASI C ,DEFINES = <option> . ~A SIC ,PEFINES = <option> .

Desct iption

3A SI C ,DEFINES = ON/OFF . (DEFAULT

This command allows the user control over BASIC usage of 2E~~NE ~~rI—
ables. The defaul t option is to replace the occurrence of each ~EPINE vari-
able with its definition just as the JOVIAL compiler does. Subsequent BASIC
processing utilIzes the results of that definition both in statement analysis
and in the text stored for each statement on ~he library . It is essentiaL
that the default o~ tion ‘~e used if the nodules are to be processed by any
other JAVS standard processing step. 

.

Rep lacement of DEFINE variables by their defInition may be suppressed
vith the command :

BASIC ,DEFINES = OFF .

This command is normally used only when the following commands are also used :

BA SIC ,ERRORS = OFF .

BASIC ,TEXT = JAVSTEXT .

Text so processed may be written to LPL’NCH in the structured forma t with the
command :

PUNCH ,JAV ST XT = <text—name > .

This is useful in using JA~ S to punch a copy of reformatted source text . To
get a reformatted listing of the source text , the PRIN T ,JAVSTEXT command can
be used.

.1 
5 — 3 8
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BASIC ,ERRORS = <option> . BASIC ,ERRORS = <option> .

Description

BASIC ,ERRORS = ON/OFF/LIMIT/TRACE . (DEFAULT = ON.)

This command allows the user control over the syntax and semantic errors
detected in the JOVIAL source by BASIC. 

~
The default option prints a numbered

error message as each error is detected. These error messages are inter-
spersed in the list of source text lines (CARD IMAGES = O N . ) .  Since BASIC

processing scans the JOVIAL source text only once , not all source errors are
det ected .

All err or messages may be su pp r essed by the command

BASIC ,ERRORS = OFF .

The number of errors may be limited by the command

BASIC ,ERRORS = LIMIT .

For this option , when the number of errors exceeds 100 , BASIC te rminates pro-
cessing immediately and a fatal JAVS error results.

In addition to the error message itself , the origin of the error in the
JAVS code can be displayed with the command

BASIC ,ERRORS = TRACE .

This is useful in JAYS system maintenance .

Sample Command Set

CREATE L IBRARY = REFNAN .
START.
BASIC ,CARD IMAGES = OFF .
BASIC ,ERRORS = OFF.
BASIC.
END.

*See Appendix B for a description of BASIC error messages.
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\ C ,~ Y~~ OLS = <option> . BASIC , SY~-!BOLS = <optIon’.

‘escri?tion

3ASIC , SY~~OLS = DN /OFF/? XR T AL . (DEFAULT = PARTIAL.)

ThIs cc and allows the user control over the symbols entered in the
detailed symbol table. The default action is to enter only those symbols
essential to other J AyS processing steps. These symbols , called con trol sym-
bols , are the names of modules , statement labels , and switches.

Ot h e r  JOVIAL identifiers and constants nay be included in the symbol
cable with the command

3A SIC ,5Y~~OLS = ON.

3151C ~er form s  a l i m i t e d  ana -.-s is  on the p r o p e r t i e s  of each symbol and stores
type—dependen t information ab out  each in the s~mbo1 table. More space is
requ ired on the library ~or the additional s mbol table entries and all sub—
;e~ uent processing of the s’—mbol table requires more computer time .

The symbol table nay be o m i t t e d  from the library with the command

BASIC ,SY~~OLS = OFF .

This option is meaning ful only if the library is never processed by
STRUCTLRAL and subsequent JAy S p r o c es s in g  steps ( e . g . ,  when just BASIC pro-
cessing is used to reformat the source toxt) .

Sample Command Set

‘S CREATE LIBRARY REF~AN.“_ 
..

~~ START.
BASIC ,SY~-2OLS = ON.
BASIC.
FOR LIBRARY.
PR INT ,STB .
END FOR.
END .

This command set will put all symbols on the newly created library and
then print the symbol table for each module.

.1
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BASIC ,TEXT = <option> . BAS IC ,TEXT = <option> .

Description

BASI C ,TEXT = COMPUTE/BOTH /PRE SET/JAVSTEXT . (DEFAULT COMP UTE. )

This command allows the user control over the type of analysis performed
by BASIC on the sets of START—TER N text  appearing on the f i l e  INPUT . BASIC
processes a sequence of START—TERN texts until an end—of—file is detected or.
READER. Three types of text sequences are permit ted :

1. One or more START—TERM texts of executable (COMPUTE) source.

2. A single COMPOOL START—TERM text followed by one or more START-
TERN texts of executable (COMPUTE ) source.

3. One or more COMPOOL START—TERN texts.

The default action is to process type 1. The text presented under the
COMPUTE option is assumed to be a sequence of START—TERN texts which are exe-
cutable . Any particular START—TERM text may normally require a COMPOOL for
proper compilation; BASIC will properly process the text in the absence of its
COMPOOL under the COMPUTE option provided a .IAVSTEXT directive (Sec. 1.4)
which includes the related—text—name parameter appears at the beginning of the
START—TERN text.

Type 2 text sequences (one COMPOOL followed by one or more executable
texts) are processed with the command :

BASIC ,TEXT = BOTH .
“S. *

~~..- With this option , when LIBOLD is used , the COMPOOL must be included on RE A EF. ,
even if no change has been made to its source.

Type 3 text sequences (one or more COMPOOL texts) are processed wi th  the
command :

BA SIC ,TEXT = PRESET .

BASIC will not separate source text into modules if the following corn—
mand is used:

BASIC ,TEXT = JAVSTEXT .

Since the unit of processing for most other JAYS processing steps is an execu—
table module , this command prohibits performing module analyses on the text .
(See BASIC ,DEFINES = command description for usage.) All errors normally
detected by BASIC are ignored with this option.

*See Table 1.1 on page 1—4.
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I

PAf:c,T:xT = <option>. (Cont.)

Fxamrle Co and S~~t

CREATE LI 3RARY = REY ~AN .
TAF T.

3A.S C , :E:cr = 30TH.
3ASLC.
END .

This ccr~~and set will build a library containing a single JC:-tFOO L and
one or more START—TE?~ texts.
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BUILD LIBRARY .* BUILD LIBRARY .*

Description

This macro command has two forms :

BUILD LIBRARY . or

BUILD LIBRARY = <name> .

In the first command form , the library name given to LIBNEW is TEST. In the
second form , the user specifies the library name . Both command forms generate
the following JAYS standard commands:

CREATE LIBRARY = <name> . (or TEST)
START .
BASIC ,CO!~fl’IANDS = OFF .
BASIC.
FOR LIBRARY .
STRUCTURAL .
END FOR.

The macro command processor generates the JAVS “END ” command if it is not
present as the last command.

Rules

(1) See BASIC and STRUCTURAL constraints in Sec. 3.2 and 3.3.

(2) The library name should be 8 or less characters.

(3)  This  macro command should not  be used if the  source program includes
a COMPOOL ( c o n s t r a i n t  2 on page 3 — 3 ) .

Example Command Sets

(1) BUILD LIBRARY = REF~~~~.
DOCI2’ENT.

This command set will create a new library , perform syntax and structural
analyses and prod uce a series of JAVS reports for all modules in the JOVIAL
source program. These reports are useful for documentation , maintenance ,
testing and retesting the source program .

(2)  BUILD LIBRARY .
PROBE ,JAVSTEXT = EXPROGM .
PRINT ,JAVSTEXT = E)~~ROGM , IN STRUMEN TE D = ALL .

*Can be used only with the overlay version of JAyS .
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lU L 3P..-~~Y. ~Co n t . )

h is  comm an d set  s~~cws a n ix : u r e  J A A S  m~ c:o m d  i r a n d o r d  com .inds .
Inc ~irs c macro :c cnd wLll create a ‘. obrar’~- ~j 1 . I -~~d JEST and ~e r : o r m
son :Jx  and 5:ruo:or~~l ln.iltses on ai mod..1~~ in the J 0 . I A L  soorce prooran .

macro oommanj ~iii ~n~ :rc~ mn: ~~~~ - -J ?~~JO’-~., . s~ n the
c o t t on s , and .~-rite the Lnstr o:~ :’.:ed ~~~~ ~~~~oc 1mst oo~ mand -~~~i ortn : tne i: tro: :~~o :~~-mt.

5— ~+ ~4
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CREATE LIBRARY = <libname> . CREATE LIBRARY = <libnanie> .

Description

This library command specifies that LIBNEW (a “new library”) will be
created during the current run , as is normally the case in BASIC. When th is
option is specified , LIBNEW is assumed to be empty at the beginning of a run .
LIBNEW is a read/write library .

The library name should be 8 or less characters .

Example Command Set

CREATE LIBRARY = RE FMAN .
START.
BASIC.
END .

-t
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DE P ENDEN CE ,3ANDS. ?~~~ FNCE ,3A N S .

Description

This co and has two forms :

DEPE NDEN CE ,3ANDS. or

DE PE~;DEN CE BANDS ~number > . ( EFAUU T = 2 . )

The outcome of  t h i s  comm and is a ~‘sna~ sh ot ” of the  p o s i t io n  of the
selected module w i t h i n  the inter—nodule hierarchy . The sample output shcws
the BANDS repor t  f o r  the default vidth . To the l e f t  of t he  se lec ted  module
is shc~on the struct ure of the calls to the module; to the rizht of the
selected module is sho~m the invocation structure emaratin~ from the nodule.
The number  of ban ds  is t h e  w i d t h  ( in  eac h d i r e c t i on )  of the structure dis-
p layed. Up to fi ve bands n ay  be disp layed on this report. This report is
useful in determining the extent of inter-module dependence to several levels.
Modules which are called from only one other ncdole sre potent ial candidates
to head a link for overlay purposes.

The modules listed under column —1. call the selected module directly
(i.e., GTCR and OLOOK). The ncdules listed under c o i u m n — call those in
column —1. For examp le , CTCR is called by CX3K , LUK , and °-LOOK .

The modules listed under column 1 are cal led by the selected nodule
(e.g., BTOH , E RRX R , GTCARD , etc.). The mod ules listed under column 2 are
called by those listed under column 1. For example , E?EAR calls 3TOD , E RRO R ,
DPUT , and SYSTEMP .

Rule

Maximum bandwidth is 5.

Sample Output

P~OOu$.t ~OC 1t !~~4 ~IA~& OS

-: lOOUL~ ~~PU~ , .j*~~S1CIT ~N~ U T  ) . ~~~~~~~~~~ ~ I~OUL E  (NPUT

.EvC L — 2 —t  0 I 2

‘IDUT
G~ C~

C~~8~
LUk 0100
Ot.00K

OLOOk O PUT
LO0~

- - GT CA DO

~.OLS

PR A X

O T O G

-~ OP UT
W UIDUP
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DEPENDENCE ,BANDS. (Cont.)

Example Command Set

OLD LIBRARY = RE FMAN .

START.
DEPENDENCE ,GROUP ,LIBRARY .
FOR LIBRARY .
DEPENDENCE ,BAND S = 5 .

END FOR.
END .

‘S

I
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EF~~ DE N CE , DROUP , AUXLt3 .  D E P E ND ENC E , CROUP ,AUXLIB .

Description

The outcome of t h I s  l i b r ary  cot~~and is a report which identifIes all
modules not present in the library -ohi ch are called by nodules in the lIbrary .
he sample  o u t p u t  sh ows t h i s  r e p o r t .  The d a t a  presented is useful in analyz—

ing  interfaces of all the nodules  on the library to other software. Each X
mark represents an invocation by the module in the list dow? the page to the

• nodule in the list across the page. The nodules are presented in alphabetical
o r d e r .

rule

Maximum of DO l i b r a r y  n o du le s  f o r  th i s  r epor t .

Sample - D u t o u t

*U Z I L I A P Y  L:~~-~~~~~ DE~~~~~~~ .C~ T&eLE

• € ~~~~~~~t I ~~~M~4OP P0R~~SSd .
• W.V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• V .0 •So U OEL~~S.~~~B v - ) x T T Ms~~SA .

• 0. I( ~~~~~~~~~~~~~~~~~~~~~~~~~~~ s~~.• ~~~~ •~~ QLL ~~~ 
C 

~ET LStJ IFU.
• E.E~ ~o ~~ ~io ~~~~~~
• ~~.. p .

- - • A0C ~ •

• *0010k . X X  •
.~~~ 10o . 4

• C Tt ’dI • X .

• •
‘S.. • CO’~iT0K • X * .

- 4  
- . 010B •

• EFAC •
• ~R P x Q  . X I 1

— 
• GET~ • I
• G ~~TC • I

-
- • GTC P • •

• I I •

• LU* • *
• ULiV I •

• • MUV 4 •
• P4PIJ T • * I *1 1
• OLOOK . 4

• OU 1S~ .1 I I I~ I I  I

• PR M  •
• PVAL I J . I I
• S~~P 1P .

• SGNP •
• • TE PM IN . I I I.

• 0
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DEPEND ENCE ,CROUP ,AUXLIB. (Cont.)

Example Command Sets

(1) OLD LIBRARY = REFMAN .
START.
DEPENDEN CE ,GROUP ,LIBRARY.
DEPENDENCE , GROUP ,AUXLIB.
END.

(2) OLD LIBRARY = REFMAN .

START.
DEPENDENCE ,GROLTP ,LIBRARY .
DEPENDENCE, GROUP ,ATJXLIB.
FOR LIBRARY .
DEPENDENCE ,PRIN T ,INVO KE S.
END FOR.
END .

-4
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DEP E~ DENCE ,GRO~T,LI3PARY. DEPE~TEN CE ,~ RCUP ,Ut 3P.ARY.

Description

The outcome of this library command is a report which identifies the
Interdependencies of all known ncdules. The sample output shcws a samp le of
this r ep o rt .  Only modules present in the library are listed . Each X mark
represents an invocation by the module in the list down the page to the
nodule in the list across the page. The ncdules are presented in alphabet ical
order.

Rule

Maximum of l O  l br ar v  modules  f o r  t h i s  r e p o r t .

°amole - D u c o u t

LIBR A Q Y  0~~P~~~L.E’ dC~ 
T
~~~L!

• 0

..I
.A~ Cccc E~ . L L e~-tC~ Ss1.

• W . V  .001 C .~~~~~~~‘ u4 ~~~ -~ ‘E .
• V .0 •C0~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• 0. ( •q T T~~C * R C ~~I ~~rcs ~~~~~~~~~~

• K .E • 0 1 0 I~~ •j~ :.
• 1

• ~~.• 0 
0

•~~~Dt ~~ • . * I X
• *DO1 ’ O IO • . * I *1 •

• .

‘S. . C ~(~~I . I .

• C 0 N T 0 ~ . . •
• O TOB • .

•~~~~FA C  • * • •

• E Q P X P  • I . I

• .

• . •

• GTCR • * • I I.

• L00~* • I I • X X X  •

• LUll • * 1 *1 . 1 1 I
• • M UV1 • 1

• M(J V4  • I I . •

• NPUT • * • I.
• OLOOll .1 1*1 X X I X  1 X~~ II~ * X~~ .
• OUI SB • .
• PPM • . 1  •

• P V A L U  • 1 . •

• S ~~P TP  • x •
• SGW P • * X X  •
. T E R M I W  • I * . •
• 
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DEPENDEN CE ,GROUP ,LIBRARY. (Cont.)

Example Command Sets

(1) OLD LIBRARY = REFMA~ .START .
DEPENDENCE ,GROUP ,LIBRARY .
DEPENDENCE ,GROUP ,AUXLIB.
END.

(2) OLD LIBRARY = REFMAN .
START.
DEPEND EN CE ,GROUP ,LIBRARY.
DEPENDEN CE ,GROUP ,AUXLIB.
FOR LIBRARY.
DEPEND ENCE, PRINT , INVOKES
END FOR.
END .

‘S..
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DEPEN EI CE ,ORCU? ,MOD~~ ES = nane> . ?T CE ,- CUP~ MCDt~~ES = <name’.

Description

E?~ MDEN CE ,GROLT , MODULE S = <name—l> ,<name—2> , . . . , <name—n> .
This library command allows the user to identify a group of mod ules for

which Inter—group and intra—~ roup computations are pe r form ed  on the library .
The modules so grouped are related in some way known by the user. For exam-

ple , the group may be a subset of all the nodules in the library which imple-
ment a particular functional process. The list of modules named in this ccz~
mend is called the selected group .

The outcome of this library command is a report which identifies all
interdependencies between the selected group and the remainder of the library.

The sample output shows a sample of the report generated by this command .
Each X mark in the matrix represents an invocation by the module in the list
down the page to the module in the list across the page. In the upper left
quadrant of the matrix are all intra—group dependencies. In the upper right

• quadran t are all other modules called ‘cv members of the  group  (whether  on the
library or not). In the lower left quadrant are all other modules in the
library which call one or more members of the group . In the lower right
quadrant are the direct Invocations of other library ncdules to all other
nodules called ‘cv the group . The nodules are presented in alphabetical order.

Rule

Maximum of 113 nodules in the invokee groups.

Sample Output

GROUP 0EPE~~OE~~C~ 1AI~~ E

• • I  I I

•t.~l ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• W .V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• V .0 •0NTT0TuP .SrCD A~~r r L S~~~~~ V uTT ~~~~~

..-~.
• O . ll •TICCOS 1.T~~0~~K5C~~- R S~ ‘4S1.ICLL ) ~ -~~~

- •

• I.E .00 ~~ P .~ I ‘~L E l  LSIIU r r .
• E.E.llII ic I ~~t 0 R
• ~~. • • I 

I 

• *0010K • . * X I  • I I *1 •

• C0~~T0ll . . • I I
• GETB • . • I
• GE TC • . . * •
• OL00~ • I • . *1111*1 * 1 *1* * *1.
• OUISB • . .1 1 ~ 1* I~ * •
• Pp M • • 1.
• • .• * •

• S 

• LOOK .1 X X I  S * I
• LUll • * e X 1 1 * 1
• M t j V 4  • I • 1 

I 
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DEPENDENCE ,GROUP ,MODULES = <name>.

Example Command Set

OLD LIBRARY = BIGLIB.
START.
DEPENDENCE ,GROUP,MODULES = ADDTOK ,PRM ,OTJTSB ,CONTOK,GETB ,GETC,

SBPTR.
END .



~E ?E NP ENC E , ?RINT , INVO KES . DE PE~:DEN CE ,PRIN T , INVOK ES.

Descriot~ cri

The outcome of this module command is a report whI ch shows (1) the invo-
cations of the selected module from all other known modules and (2) the invo—
cations within the selected nodule to all •~th~ r nod ules. The sample output
shows a repor t  p r o d u c e d  by th i s  command . Yor each module the statement num-
ber of the invocation and the source text fjr the invrcat~ ou are shown .

~amTle ~utrut

OOUL( ~ d V0 C * T t C M

*COULC S’..UT . 4~~S~ t*T .~~PUI ). P~ RE~~T •OO ULE (
~~PU1

3 ~ Xo C ‘.PIJ T S f 1)

VQC I?~~C’.j ‘XO M W ITW 1 ,I T M I S  403UL(

.
~C0ULE •TO ~4

S1MT I ~5 IT~~’4 LV ~ CMT
SI lT I 69 ~~T~~ M I STC TN

• •OO UL E ~ 0R I 0
5101 • ~q ~X~~Z0 I 4

MO D U LE 011400
SI” ? • 61 51’CARO I U ST*IUS • CR01

MODUL E ‘~OLS
SIlT o is  ~cL S wolF s 4

TMO OULE t~.M0 0
SIMI • 46 1~ M00 0

M ODU LE DIII
$111 • 19 P Q * X  C MEL , , E- .~CT C

MODULE 119010
SIN? • 69 119110 I I C *

C I V O C A I T O N S  TO Iw I S  ‘ .OQUL E ~ 9OM 111010 L19 ~~4 RX

NOOUL E 01CR
SIlT • 31 oPUT

- -~ NODULE OLOON
51’.? • 114
SI’ .? • 306
SIN? • 363 oP UT

I
.4
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DEPENDENCE ,PRINT, INVOKES. ( C o n t . )

Example Conmiand Sets

(1) OLD LIBRARY = B I G L I B .

START.

- - JAVSTEXT = NPUT .
• 

• 
MODULE = NPUT .
DEPENDENCE ,PRIN T , INVOKE S.
END .

(2) OLD LIBRARY = BI GLIB.
START .
DEPEND EN CE , GROUP ,LIBRARY .
FOR LIBRARY .
DEPENDENCE ,PRINT ,INVOKES.
END FOR.
END .

—‘S

~~
— 55



D D ~~EN CE , ~~~~~~~ DEPENDENCE , ~~ARY .

~escrip tion

Th is lIbrar-i command results i~i an anal - sis of t he  L n : e r d e ~~ende ncIe s
of all known modules for interfaces to other software. The san~ le ~u t p u t
shows the report produced by this command .

~amp le -Iutput

L I 5~~~ ’~ Y C tN ~~EN CE 5UMMa I~v ...
1~~E F - t L L O ~~I~~I “~DCE Ou PES ~~ E NOT T N V C K E 1 )  S f  X N V  “O DI ILE -‘N T’-’E L I B R A R Y

L OC~

IkE ~O L L O N 1,~ ~~~~~~~~~~~~ C O  NOT ~~ vC~~r ~Ny UOOIJL E ON TH~ LI~~RA R Y
Cc’ .OT tN~~O~~E ~NY “OOULE S Al A LL C

C O ~ I OIl
C J T ~~r3
O E T ~~

:~EIC.
~~ OO
C 124 1
o r o q

x amp le  Command ~et

OLD L 3RARY =

SLkRT .

FOR L 3 F ~~R Y .
DEPE ND E N CE ,?R:NT , :NV0KE S .
END F) R.
END .

3—5 6
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DEPENDENCE ,TREE. DEPENDENCE ,TR.EE.

Description

This module command displays the hierarchical structure of all modules
invoked from the named module. The sample output shows a report from this
command . The level in the hierarchy is shown in the first column . The next
column shows all modules on the first level. Each succeeding column indicates
the relative position of the named module in the hierarchy. Those nodules
with an asterisk shown to the right are not on the library . Structures which
are repeated are indicated by (ETC.). The modules are alphabetical within
each level.

Sample Output (Excerpt)

DEPEWDE NCE TREE ——— (.NOT 1W L IB~ A Rf l

MODULE CN PUT , .JAVST EXT (NPUT . PAP~ w T MO DULE C NP0 T

3 BTOH
I E RRX R
2 R T o r )
2 FRRC)~
2 OPUT
2 SY STEM P
1 G T C A R D
I PIOLS
I IN M D B
1 P R X x

2
2
2 (E TC. )
2 FA T A L  •

2 OPU T
2 W RA D U P

• Example Command Set

OLD LIBRARY = RE FNAN .
START .

• FOR LIBRARY .
DEPENDENCE ,TREE .
END FOR.
END.
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EPCRI 3E = <optIon> . E~ C? 3 E  = <option> .

Tescr::t:on

T h i s  l Ib r ary  O~~t i C f l  command has the torn:

2 ES CR 3E O N / O F E .  (TEFAL1ST = OF F . )

Th:s o~ t ion turns -~~~~ or OFF a seq uence o f pr intouts which describe the library
n. inacer  i n f o rm a t ion .  The default is OFF.

ErrO nCLC O:’-mand ~et

A L S R  L 3EXR Y = REF’OAN .
= ON .

~T\RT .
FOR ~~3F~.RY .

ND FOR.
END .

-‘S 
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DO CUMENT . * DOCUMENT . *

Desc ri~pt ion

This macro command h~~ three f o r m s :

(1) DOCU~~NT.

(2) DOCI]~€N T ,JAVSTEXT = <text—name ’.

(3) DOCUMENT , JAVST EXT = <text—name> ,
MODULE = <name—l> ,<na m e— 2> , ..  .<nam e—n’.

Each form of the DOCUMENT macro command generates a series of JAVS standard
comm ands which produce reports u s e f u l  f o r  program d o c u m e n t a t i o n , main tenance ,
and t e st in ~~.

The expansion of each form of the DOCU~ENT macro command is as fo l lows :

(1) A SSi~~T , CRO SSRE F , LIBRAF ,Y .
DE?E E NOE , CRJIT , LIBRARY .
DEPENDENCE , GROUP , ;.~ux:i L .
DEPENDENCE .ST JM~-tARY .
FOR LIBRARY .
PRINT , ODITLE .
D EPENJENC E ,E~ND~ = 5.
DEPENDE N CE , PR IN T , INV OKE S .
END FOR.

This fo rm (D O CUM E NT .)  is fo r  document ing  the  en t i r e  l i b ra ry .

( 2 )  A SS1 ST ,CROSSRE F , LI B RARY .
DEPENDENCE , GROUP ,LIB RA R Y .
DEPENDENCE , GROLT ,AU)~~IE .
DEPENDENCE , SU~~-IARY .
JAVSTEXT = <tex t—name > .
FOR JAVSTEXT .
PR INT ,MODU LE.

- 
•, DEP ENDENCE , BANDS = 5.

• - DEPENDENCE , PRINT , INVOKES.
END FOR.

This fo rm (DOCUMEN T ,JAVSTEXT = < t e x t — n a m e > . )  is fo r  document ing m o du ) e -
in terdependencies  fo r  the ent i re  l ib rary , p roduc ing  a l ib ra ry—wide  cross
reference  of symbols , and generating module documentary reports for the speci-
f ied  JAVSTEXT .

*
Can be used only with the overlay version of JAyS .
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.TC ~2~~NT. (Cont .)

(3)  \ S S L S T , oSS~~~F , L:3~~~~Y.
:E:Eh:ENCE , 2 RtY. TP , L 3 a 1 .
o:: ::.~~ :; cs , ;~~ , x~~ Li3 .

=

< nj m e — i > , n ie— >,...,<.n~me—n> .

= 5.
~NJ FOR .

Thi s term OC:O - ENT , J . ~~o:x: = < te :~t- name> , MODL~ E =

~rc~~uoes :~~e sam e re~ o rt  is ~n ( 2 ) ,  excep t  tha t  the  n odule  r e p o r t s  ire  gen era—
ted oni for t~e speoif ea nodules in the JA2ST E X T .

Note

F~~ na cro  Ccn.m.j n -J p r o c e ss or  wi l l  g en e r a t e  the cor unds :

.)LD E:3RXRY TEST.
STAS~~.

~f t n e  f i r s t  J\ ~ S Conmani  is a macro oo=oand (keywords 302LJ L 3 .~kRY ,
DOCE1~iOJ , P R OB E , TES T ) . The n.-acr o command p r o c e s so r  wi l l  g en er at e  ihe  ‘END ’
command , if it is not present.

( 1) A na :- :imun . f  L Od A V STRR T s  can be used in a c r o s s  r e f e r e n c e  mapp ing .

( 2 )  A maximum of 100 modules can be used in the  OROUP reports.

(3)  A m ax imum of 23 modules can be specified in the second fo rm of th e
DO CUMEN T m a c r o .

(-. ) The DOC~)-iFNT mi cro command requires that syntax and structural
anal ses h ave a l r eady  been performed on the entire library.

• 
. 

Examp le Command sets

( 1) 3U LD LIB RARY .
DOCUMENT.

This command set will create a new library called TEST and produce JAVS
d o c u m e n t a t i o n  r e p o r t s  f o r  all  m odu l e s  on the l ib r a r y .

d) OLD LIBRARY = REF~-1AN .
START .

= EXPROCM ,~-h)DULE E~~~ Ll ,EC-~~L2 ,E~~~ L3.
FOR )~u b O L E  E L l , E :C-tPL2 , E:Q~PL3.
PR[NT ,DD P A T HS .
SNO FOR.
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DOCUMENT. ‘Cont.)

This command set uses an existing library called REFMAN to generate thelibrar~~-ide module interdependency and cross reference reports and the medule
documentary reports for E)~’~~L1, E)~-~~L2 , and E)G~~L3.
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Descrfpt ion

After the operatjons indicated by the contents of the  command f i l e  are
complete , J~~ S must be ‘shut dowm ” by use of the  fol lowing command :

END .

The END . command cus: alway s  be the  las t  JAVS command.  The ac t ions  which
occur as a consequence of this command are important to the JAVS user in only
one regard—— when L:3Nz~’ is completed and ~s to be saved for future runs. The
wrapup sequence provides necessary ~nformar ion about the contents of the new
l i b r a ry . Th e samp le output shows the standard wrapup output , af ter running
3ASIC a~ d 5TR ~ CT~TRAL . Thi s  r e sort  conta in s  a printout of the Module Descri p-
to r  Tab l e  and l i b r a ry  i n f o r m a t i o n  f o r  L 3°LD(l )  and L 3NE~~( ) .

Rule

This mus t be the last JAyS command .

Sa~~ le Ou tpu t

JA~9 .Iapi~~ ...
8606’. C0 ’J3 C ( C’1~~ )Q *I~~~C’ 3 . . .

~3~~JLE ~~~ •6~C •6~~ 4~ ~~~~~ 
..-

~~~ 31 •IR~~ 3 t# tC ~ -~2~~
80. 4,~4 - 4 S ~ ~4 (  ~‘6C SC~ ’t L: -.S S~~ ’%  ~~~~~~~~~~~~ 2~~~~c ‘~~~3 3 ’ 8S SL~~ -.‘ “ ‘ S ’i ~~’ 3L85 - ~U 1 ‘2’ 3O~

( 4 c 3 5 6 L ~~~~~~~~~~~~~~~ : — ~~L 3 3 3 3 32 ~1 1 4 ) 3 a a 0 -.0 $ 0
2 ~~~~~~ 1’~~~~~~~~~~~ - ~~~ ~~~‘ 3 33 14 6 2’3 ~2 2 26 £ ‘4 73 3 3 MG 3 6
I ( 4~~ø 1 Z  ~~~~~~~~~~~~~~~~~~ ~~i’ ~~~~ 3 ‘4 S 4 26 4 3 . 3 I S 0 0 ~0 3
• ~ . S t_ 3  3 S ~~~~ -‘~~~C ‘.1 3 .4 36 ‘4 4?’. 3 3 ?  0 24 1 66 0 2 60 3 3
‘4 ~I~~ I.3 ~ ‘ ~~u— 2.— ~~ : ~~~~ ; : L 2 ‘ 4 4 2 4 4 3 3 I • 3 3 ‘40 a

• 
- 3S0861 ~~~~~~~~~~~~~~~~~ ~ F 3~ 31

“S

~~~~~~~~ 4 ’ 4 T  L ’4’.4~~
80. 366 E C4~~ 2 ..~~~~~2 4~~~~’D . ? 5  •-‘~~~(4 

,~ -.(.‘S

I •...~3t ~~~~~~~~~
0 1102 6,6 32 3 3 3 37)3 “42~ ‘4 39

Ouçput  D e s c r i p t ion

The Module D e s c r i p t o r  3lock (~~~B ) su rtary sho~~ in the sample output ,
reading left to ri ght , gives the following statistics:

1. Module number on the file

2 .  Module name

3. START- TERN t ex t  nam e

•. N~~e ~f paren t ~od uLe (i.e., the module ~n which this nodule ~s
contaIned)
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END . (Cont.)

5. Type of module where

CMPL is a CO~~OOL

PROC is a Program

PROC is a Procedure

CLSM is a CLOSE of global scope

CLSP is a CLOSE of local scope

TEXT is a START—TERM text which has not been separated into
modules by BASIC

6. Scope of an executable module where

EXT is a program or an external procedure

INT is an internal procedure (i.e., within a program or
external procedure)

GLBL is a CLOSE within a program or external procedure

LOCL is a CLOSE within an internal procedure

— 7. Number of lines of probed text inserted in the module by INSTRUMENT

8. Number of statements in the module

9. Number of executable statements

10. The statement number of the first executable statement

11. Word pairs which measure the amount of library space occupied b
the source text

12. Number of tokens in the module

• 
13. Number of symbols defined in module

14. Number of symbols referenced in module

The remainder of the statistics are more applicable to users who wish to
follow a testing strategy of analyzing the complexity of their codes and
applying testcases to more comprehensively exercise those modules which exhi-
bit a greater tendency to be error prone . These statistics are listed below :

5—63

- 

-- -



END . (Cant.)

15. Number of other modules invoked by module

16. Number of PD—paths

lP. Number of 2—Dath/st atement block entries

18. Number of forma l input parameters (—1 until STRUCTL~~kL)

19. Number of formal outPut parameters (—1 if the nodule is a
f u n c t i o n )

20. YES if DIRECT code is present in nodule; NO otherwise

2 1. S t a t e m e n t — b a s e d  oom ~~le x it v  is a summat ion  of the  complex i ty  of all
stateme nt s in t t

~e mcd ule *

22. DD—oat n cased ccmmlexitv is a summation of the complexity ~ f all
D—r o:hs in the module. This is used as an indicator of  the

struct-oral :omrlexirv of the module .*

These statistics can be used by the tester to develop a rational
approach to ~r ogr am v~ rificati:n of modules vhich have the greatest ter~dency
toward error (i.e., those vhioh are most complex) .

The t ibrarv Information report shown in the sample output includes the
name for each library , the t~~p e of  access , the date created , the total size
and other useful information.

*
These items are provided for future extensions to JAyS and are not presen tly
c o m p u t e d .

5—6 ~

- —~~~~-



7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_
• •~~ -~~~~~~ -~~~~~~~~ •- - -~~~~~~~~~~~~~

END FOR. END FOR .

Description

This iteration command concludes a block of commands which are repeated
for each specIfied module. There are three sequences of commands which select
a number of modules and iterates a block of commands (which cannot contain
another iteration). The three form s of command iteration are :

(1) FOR MODULE = <name—l> ,. . . ,-(name—n> .
(any set of commands)
END FOR.

(2 )  FOR JAVSTEXT .
(any set of co ands)
END FOR.

(3) FOR LIBRARY .
(any set of co ands)
END FOR .

Rule

Maximum of 150 modules selected in command iteration loop .

Example Command Set

OLD LIBRARY = REFMAN .
~ — START .

ASS ST , CROSSREF ,LIBRARY .
FOR LIBRARY .
PRIN T ,MODULE.
ASSIST ,PICTCRE .
END FOR .
END .
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Ff ~R JAV~ TEXT . FOR JAVSTEXT .

Pesc r :ot io n

The f o l l o w i n g  sequence se lec t s  each known mcdule  within the “current
text ’ and i t e r a t e s  a b L o c k  of commands ( vh i c h  cannot  con t a I n  another  i tera-
t i o n)  once f or  each known modu le  of t ha t  text :

FOR JAV STEXT .
(any set of commands)
END FCR.

R~ Ic

M aximum of 150 modules se lec ted  in t h i s  i t e r a t i o n  command .

:-:o.mole Command Set

-OLD LI3RA~Y = REFMAN .
START .
JA~.~STExT = EXPRCGM .
FOR JAV ST XT .
P P. 1 NT , ~O D E
END FOR.
END.

-‘S
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FOR LIBRARY . FOR LIBRAR~

Description

The following sequence selects each known module on the library and
Iterates a block of commands (which cannot contain another iteration) oncefor each module:

FOR LIBRARY .
(any set of commands)
END FOR.

Rule

Maximum of 150 modules selected for this iteration command .

Example Command Se t

• OLD LIBRARY = REFMAN .
START .
FOR LIBRARY .
DEPEND EN CE ,PRINT ,INVOKES .
PRINT ,MODULE .
END FOR.
DEPENDENCE ,CROUP ,LIBRARY .
END .
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F OR MODULE = <name> ... FOR MODUL E = <name> ...

- 
- es cr i pt i on

The fol lowing sequence selects  a n~~ b er  of mcdules , by name , and i ter—
ateg a block of cot~~ar.ds (wh ich  cannot  con ta in  another  I te r a t i o n)  once fo r
each spec if ied module:

FOR M CDULE = <name—1> ,...,<name—n> .
(any set of commands)
END F O R.

Rule

A maximum off 25 m odu les  can be specified .

Ex amo le Command Fet

OLD ~3P-~RY = EFOCAN.
START .
JAU STER T = E:.~~RCO~d .
FOR MODUL E = ExP RC~~~, EX~-TLl .
PR INT ,MCDULE.
PRIN T , 2 D P A T H S.
END FOR.
END.

-‘S
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INSTRUMENT . INSTRUMENT .
-= . -

Description

The INSTRUMENT command with all options at their defaul t values produces
the small report in the sample output. The actions performed by the INSTRU—
?~ NT command is to record probe text statements on LIBNEy .

Rules

C l) See INSTRU?~ NT constraints  in Sec. 3.~~.

(2)  The INSTR U?~~NT options are reset to thei r  d e f a u l t  values fc- l low—
ing execution of this command .

Sample Output

JO VI *t. ~U T O M &T~~ V(~~I C A TION SYST~ $ ••• I$ST RU I4 (NT * t ION  •~~•

OPIION S IN E~~F ( C Y
DO—P1fl4 PROP E • PRO~~
~OOULE PPO~~ • PRO RM

• T E S T  PM ORE ~ PROB I

ENT R Y  P O I N T S ,  R(T UR NS ANt OD .P&TM5 OF NODULE ~~ kPROGM O~ ~IA’~ST~~~T (FYRROG ~

Example Command Sets

(1) ALTER LIPRARY = RZ FMAN .
START .
FOR LIBRA RY .
INS TRU~~NT.

~~~~~
— END FOR.

PUNCR ,JAVST EXT EXPROG M , INSTR U~~ NT~~ = ALL .
END .

• (2) OLD LIBRARY = REFNAN .
START .
JAVSTEXT = EXPROGN.
FOR JAVSTEXT .
INSTRUMENT , MODE = FULL.
INS TRI2~iNT.
END FOR .
PUN CH ,JAVSTEXT = EXPROGM ,INSTRUMENTED = ALL .
END.

-
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TR ENT , MODE = <opr ion ’ . INS TR’P- ’ N T , MC-DE <option> .

Description

INSTRVMTN T , MCDE = C.CCAT~~ N- D?AThS,’DLRECT ULS/F°CLL.
( D E F A U L T  ~P?ATf S .)

This command al lows user con t ro l  over tb.e extent of p robe  i nse r t Ion .
There are two t~—pes of instrumentati on: strootu ral and performance.

S t ru c t u r a l  i n s t r ume n t a t I o n  may be re ’~-L e s t e d  at  the  nodu le  in v o c a tI o n
and r e t u rn  leve l w i t h  the command :

NS TRLPO NT , MO-D E = NV fl OA T - .

This  is useful in develc~~in~ an i n v o c a t i o n  ~nd return trace for a set of
mccules.

Structural instrumentation at the :2-— oath level is produced ~~th the
default ootlcn of the  c o mm a n d :

IN ST RU ~~ NT ,~ b~DE = D P A :CS . 
-

The In s t ru m e n t a t io n  f o r  m o d u l e  i n v o c a t i o n  an-f return level is also Included .
This is needed to deve lop  a complete execution trace durIng test executIon.

CANS p e r f o r m a n c e  i n st r u m e n t a t i o n  is o ro iuce -d  -o’~th the cc~~~and :

I STRl ~~~NT , MC 2- E = J IREC T :- : f .

Th i s  is used when execution—ti ne monitor -cutout is to  be ~er.erated as the re-
sul t  of u s e r — s u p ~~lied SAN S c o m o u t a t i o n  d i r e c ti v e s  present  in the COV AL source
text (see fec. 1.5).

Probe text f o r  both structural instrumentation and oerformance instru—
mentation is prcduced with the command :

TNS TRVNE ND ,M OD E = FULL .

MODE = ~~LL is , in e f f e c t , a combinatIon of MODE = DDPATHS and MODE =

ExampLe Command fets

(1) ALT R I P P O FY =

F OR LL 3R AR Y .
INST?  ‘TN T ,M1-D E INV O CAT ION.

S RIO -TNT .
END FOR.
END .
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INSTRUMENT ,MODE = <option>. (Cont.)

(2) OLD LIBRAR Y = RE FMAN .
START .
JAVSTEXT = EXPROGM.
MODULE = EXPROGH.
INSTRUM ENT ,MODE = INV OCATION.
INSTRUMENT .
FOR MODULE = EX~~Ll ,E~~IPL2.INSTRUMENT ,MODE = FULL .
INSTRUMENT .
END FOR.
PUN CH ,JAVSTEXT = EXPRO CM ,INSTRUMENTED = EXPROG 1,EX~-U’L1,E~~~’L2.END .
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INSTR2 ~!EI~~,FROBE ,DDP1TH = <name> . 1N STRI~TI~~,PRC3E ,DDPATH <name> .

escription

1NSTR2O- ~ NT , PRO3E , D2PA TR = <probe—name> . (DEFAULT = P R O P E . )

This command is included for use only when it is necessary to change the
name of the SD—oath data collection routine to avoid conflict. If the de-
fault name PROBE is used in the SOV IAL source be ing  processed , a d i f f e r e n t
nam e must be selected (and appropriate modifications made in Test Execution) .

Examole hommand Set

ALTER LIBRARY = REFMAN .
START.
FOR L 3RARY.
tN STRlD- ~FNT , PROBE , -D ?A TH DDP ATH .
IN STRUMEN T .
END F-OP. .
END .

- i
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INSTRUMEN T ,PROBE ,MODIJLE = <name> . INSTR UME NT ,PROB E ,MODL’LE = <name> .

Description

IN STRUMENT ,PROBE ,MODULE <invocation—name> . (DEFAULT PROBM.)

This command is included for use only when it Is necessary to change the
name of the module invocation—and—return data collection routine to avoid con-
flict. If the default name PROBM is used in the JOVIAL source being pro-
cessed , a differe nt name must be select ed (and appropriate modificatio ns made
in Test Execution).

Example Command Set

OLD LIBRARY = REFMAN .
START.
JAVSTEXT = EXPROGN.
FOR JAVSTEXT.
INSTRLTMENT,MODE = INVOCATIO N .
INSTRUMENT ,PROBE ,MODUL E = INVOR.
INSTRUMENT .
END FOR.
PUN CH ,JAV STEXT = EXPRO GM ,INSTR UME NTED = ALL .
PRINT ,JAVSTEXT = EXPR OG~I,INSTRUMENTED = ALL .
END .
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INSTRID ~~~T ,P ROBE ,TEST = name> . IN ST R ~~~~~~, PRCBE ,TEST <name ’ .

Description

= <test—name> . (DEFAULT = PP.031.)

ThIs  command Is included for use only when it is necessar’i to change the
name of the test—beginning and test—end data -collection routine to avoid con-
f l i c t .  If the d e f a u l t  name PP.031 ~s used in the  JOVIAL source being pro-
cessed , a d I f f e r e nt  name mu s t  be se lec ted  (and appropriate modiiicaticns made
in Test Execution)

Ex amo le  Command Set

OLD L 13 RARY = RE F’-’AN.
START .
JAVSTENT = £:-~FP.CCM .
FOR MoDULE = ERTR~ LO-’,EX~PLl.
:NsTRU~- D ~T,3TAR T TE ST =

INSTR UNZN T ,STCP: ST = ExPRccM ,EXPRO CM ,O.
LNSTRUMENT ,PRCBE ,::sT TESTP3.
LNSTR U~~ NT ,MC ’DE = FULL.

INSTRUMENT .
END FOR.
PUNCH ,JAVSTEXT = EXPRCCM , IN STRU ~’IENTED = ALL .

END .
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INSTRU~~NT,STARTTEST <options> . INSTRUMENT,STARTTEST <options> .

Description

In order to identify test cases and control the recording of data on the
AUDIT f ile, the user must supply invocations to the data collection routine ,
PROBI. The invocations can be manually inserted prior to Test Execution , or
they can be automatically inserted during instrumentation (see Sec. 2.6.1).

The INSTRLTMENT,STARTTEST command causes JAVS to insert an invocation to
PROBI for identifying a new test case. The command is of the form:

INSTRUMENT ,STARTTEST = <ui-name’,<t—name> ,<no .>{ ,<TESNAM> ,<TFLAG> L

where

module name

t—name = JAY STEXT name

no. statement number

TESNAY = test case identifier DEFAULT = 8H(CASE )

TFLAG = test file control value DEFAULT = 2

The cos~ and options must be given in the order shown above. The user
must specify the module and JAvS :L:-U names in which the PROBI invocation is to
be inserted. The user must also specify the statement number (using the
statement number presented in a PRINT,MODULE listing) before which the invo-
cation is to be inserted. The user may spec if y the statement number to be 0.
This results in placing the PROBI call immediately prior to the first software

— probe (at the first executable statement).

TESNA!’~ and TFLAG are the two input parameters to PROBI. If these param-
eters are not specified in this command , the default values will be used ,
causing tracing of module invocations and returns. TESNAN may be up to 8
characters ; TFLAG may be 1, 2, or 3. A maximum of ten INSTRUMENT ,STARTTEST
co iand s can be used for a single INSTRU~’1ENT verb. The module and JAV STEX T
names may be different in each command.

Example Command Sets

See the examples for the INSTRUMENT,STOPTEST conEnand .
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:N STRUMEN T~ STOPTE ST = <ooticns> . rNSTRUMZ~rr ,STOPTE ST = <opt ions~~.

Des crip t ion

This comman d is used to automatically insert calls to data collection
routine PP.031 to terminate data collection on the AI~~1T f I l e .  ts  u t i l i zat i o n
is similar to the STRU~~NT ,STARTTEST command . The command ’s fo~~ I s :

INSTRUMEN-r ,STOPT!ST = <m— n aro e> , < t — name> , -~no . > .

uh ere

n—name = module name

t—r.ame = Iavstext name

no. = statement number

0nl~ one S R’J~~ NT , 3TO?T ST command ma-i ‘cc used for a single :NSTRUMENT
verb . The PP.031 call to terminate testIng will be placed immediatel :: prior to
the specified statement number nr , if the statement n u m b e r  is s :eci f ied  as -D ,
immediately follo wIm~ the s o f t w a r e  or o b e  at each e x i t  from the module.

Examp le  Comm and S e t s

(1) ALT R L 3RARY RETMAN .
JAVSTFXT EX?ROGM .
FOR JAVST ::c .
INST RU MENT , START EST = EXPROOM , £F?R c Th! , l6.

= E XP R O C M , E MMPL 1 ,
INSTRID-TN T , STOP TE ST = ExP RcG~-! , : ::FR: :M , 3 l .

- - 

- INSTRUMENT .
END FCR .
PUNCH , JAVST EXT = EX ?ROCN , INSTRU ~~ N TED = A L L .

— END .

This command set will instrument DD—paths , invoca tions and returns for
all modules in J A V S T E X T  EXPRIDUN. In addition , the calls to ?RO3I to initiate
a new test 6ase will be automatically inserted immediately prior to statement

— 16 in module EXPROUM and the first executable statement in nodule E ’D-~~L1. The
test termination PROBL invocation will he automatically inserted ~;rjor to
statement 31 in module E X P R O ’M .  The defaul t TES NAN and TFL~.G will be used;
th us the AUD IT file will contain only a module invocation trace but coverage
data at the DD—path level. The instrumented source text for J~ VST~~~7 EXPP.C~M
will be written to file LFUN CH , as well as 5cor-a i :n LISNEN .

(2) OLD LIBRARY = REFMAN .
START .
JAVSTEX T = E XP R O C~1.
MODULE = EXPROGM .
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INSTRIJMENT ,STOPTEST <options> . (Cont.)

INSTRU ?~ NT ,MODE = INVOCATIONS.
INSTRUMEN T ,STARTTEST = EXPROCM ,EXPROCN ,O ,EXPROG M ,1.
INSTRUMENT , STOPTEST = EXPROGM , EXPROCM , 0.
INSTRUMENT.
FOR MODULE = EXMPL1 ,EXMPL2 ,EXMPL3.
INSTRUMENT ,STARTTEST = EXMPL 1 ,EXPR OGM , 9 ,EXMPL1 ,3.
INSTRUMENT .
END FOR .
PUNCH ,JAVSTExT = EXPROGM , INSTRUME NTED = ALL .

END.

This command set will instrument module EXPROGM for invocations and
returns and will instrument the remaining modules in the JAVSTEXT for DD—paths
as well. The test case initiations will be automatically inserted in module
EXPROGM at its first executable statement and in module EXMPL1 at statement 9.
The termination of all test cases will be inserted following the last execu-
table statement in EXPROGN.

The name of each test case will be the name of the module containing the
PROBI call. During Test Execution , the AUDIT file will contain no trace for
module EXPROGM , but it will have a DD—path and module invocation/return trace
for the remaining modules as soon as PROBI is invoked with TFLAG = 3. The
AUDIT file will contain module invocation/return summary data for all modules
in the JAVSTE X T and DD—path summary (coverage) data for modules EXMPL1,
E~~~L2, and EXMPL3.

The instrumented source text for JAVS TE XT EXPROCN will be written to
file LPUNCB .
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JAV STE ~~ = <name> . JAVSTEXT = <name> .

Description

Some JAVS commands req uire specification of the START—TER N text sequence
upon wh ich computatIons are to be performed . START—TERM texts are kno~~ to
JAVS ‘cv their names. The following command makes the “current text” be the
named one:

JAVSTEX T = <text-name> .

All subsequent commands (if they refer to a specific text) are applied to the
specified text. There can be any number of JAVSTE~~ ccmmands.  A new
J~~~STEht = command replaces and supersedes a previous JAVSTEXT = command .

Example Command Sets

(1) ALTER LIBRARY RERMAN .
JAV STEXT = EX ?RCCM .

FOR ;AVSTE:cr .
NSTRt2 -~~N T .

END FOR ,
END .

(2 ) ALTER LIBRARY = REUMAN .
JAVSTEXT = EX CC ’PL.
~0DULE EXCOMPL .
?R IN T ,MO D U LE.
JAV STEXT = EXP RCCM.
FOR JAVSTEXT .

‘S.- STRUCTU RAL .
P R T , MODUL E .
END FO R.
END .
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MERGE . MERGE .

Des c rip t ion

The MERGE command can be used (1) to add new modules to an existing
library , and (2) to replace old modules with new modules having the same
module name and same text name. The command is

MERGE.

The MERGE command merges a LIBOLD with a LIBNEW . After merging, LIBSEW
contains all modules on the original LIBNEW , plus all modules on the LIBOLD
that do not have the same module name and same text name as a module on the
LIBNEW. Both LIBOLD and LIBNEW must be specified in the library coumiands (see
Sec. 4 and 4.1).

Rule

Maximum of 250 modules in the combined library .

Example Command Sets

(1) OLD LIBRAPS = REFMA~~.
CREATE LIBRARY = NE~ L IB.
START .
BASIC.
MERGE.
FOR LIBRARY .
PRINT ,NODULE .

‘S.- END FOR .
END .

This command set will create a new library containing the syntax anal —
sis for the source text on file R EADER .* A f t e r  the  l i b r a ry  is b u i l t , t h t r  cc~n —
tents of the old library (LIBOLD), excluding any modules with the same module
and text names as those on LIBNE’~, will be copied onto the new librar . Thi5
command set can be used for replacing a module on a library with a modified
version of that module. In this case LIBNEt ..’ will contair .  the same module
names as LIBOLD contains , but LIBNEW will have the modified module(s). Fol—
lowing the library merge , the above command set will print all of the nodules
on LIBNEW.

(2) OLD LIBRARY = REFMAN .
ALTER LIBRARY = OLIBE.
START .
MERGE.
FOR LIBRARY .
STRUCTURAL.
END FOR.
END.

*
See Table 1.1 on page 1—4.
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~~ RC E . (Cont.)

This command set assumes that syntax analysis has been performed on
l ib ra r ies  REFMA~ and OLIBE . All of the modules in RE~ -~

_
~ (on LI3OLD) , not

already con tained in OLL3E , will be cop ied to LI3NEW . Structural analysis
wIll be performed on OLI3E. REFMAN remains unchanged.

(3) OLD LI3RARY = LIBEl.
A L T R  ~I3RARY = L 3E2.
START .
MERGE.
END .

This command set assumes that at least syntax analysis has been per—
formed on both librar ies. L 3OLD will be cop ied onto LI 3N E W ( L I B E 2 ) ,  exclud—
in~ amy mcdules fri LI3E1 whIch already exist in L13E2. No other processing is
oerformed .
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MODULE <name> . MODULE <name).

Description

Modules are known to JAVS by their names and the text to which they be-
long. The following makes the “current module” within the “current JAVSTEXT ’
be the named one:

MODULE = <name> .

All subsequent commands (if they refer to a specific module) are applied
to the specified module within the “current text .” If no current JAVSTEXT has
been specified , the module selector will locate the module using only its
name . -

;

( I

If there are duplicate module names, in different JAVS TEXT~ ,~ the moduleselector will choose the last one on the library .

Example Command Set

OLD LIBRARY = REFMAN .
START .
JAVSTEX T = EXPROC,N .
MODULE = E~D-TL1.
ASSI ST ,PICTURE .
MODUL E = EX~TL2.
PRIN T ,M ODUL E.
END .

This command set will produce the control flow picture for module E~~TL1
and will print the source text for E ’D-TL .
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OLD LIBRARY <name> . OLD LIBRAR Y = <name> .

Descr ip t ion

This command specifies that LIBOLD is to be used dur Ing  the  cur rent  run .

The name Idenclf;ing the library should be that same as when the library was

created. LI3OLD is a read—only lIb ra ry .

Rule

If the name is different , an i n f o r m a ti v e  message is p r in ted , but pro-

cessing continues.

Examole Command Set

OLD LI 3RARY = REFMAN .
START .

EP END EN CE , C RO UP , B RA RY
FOR L:3RARY .
DE PENT EN C E , PR INT , N VO KES

-
. 

FRINT ,MODULE.
- END FOR.

-~~~ END .

I
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PRINT ,DDP. PRINT,DDP.

Description

This command produces a detailed listing of the JAVS information
describing each DD—path within the current module .

The properties of each DD—path shown are :

• The DD—path number

• The first statement on the DD—path

• The last statement on the DD—path

• The number of edges (i.e., non—consecutive statement segments)
which comprise the DD—path

*
• The complexity of the DD—path

• The highest level for the DD—path

• Parallelism indicator

*
• The number of times the DD—path has been tested

• The number of statements on the DD—path

• DS Table index of the first entr~’ in the list of statements on the
- --. DD—path

The list of statements on the DD—path in execution order .

*The RADC version of .JAVS does not compute a value for this entry .
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?R2;T ,:pp . ~~~~~~~

SanD Ic Out~~~~t

30.Pa1.I ~~~9LE L : S I I S G

“ COUL E .U”PLI .. ~~9S1(~~T ((~ P~~9GM .. ?99(’41 “OOUL~ LPQ~~~M

L O T  !~~ ) ~~~~ ‘~~1 Z ~~~ 75

~1C. S~ S’ ~:3 C~ I~ 1.3 ~.VL 3~~. 35 7 ~7 • -~~x 578 T~~-.f’~Y5 ‘.~ 7C.~~~7~

2 3 1 3 3 3 3 1 1 2 9

2 ; 21 9 3 3 3 2 3  4 9 1 3 1 1 12 13 IS 16 11 19 21
3 ~ 22 9 3 2 3 3 3 9 1’ 9 21 12 2 3 19 Ia II 19 21

~ 21 29 3 ~ 1 3 3 0 ~ 23 2 1 22 29 2 9
S 2 L  23  1 3 2 3 3 0 2 2 7  2 3  23
s 23 ~9 3 3 1 9 3 9 4 29 23 24 23 29
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1)  2 9 3 3  3 3 4 3 3 3 4 ‘2 29 27  29 33
I I  2 9  3 3 -3 S ) 3 3 4 •s  29 27 29 33
12 3- ) 39 4 0 1 3 9 3 S ~o 30 31 36 38 39
2 3 13 12 1 3 2 3 3 3 2 ~ S 33 32
l~ .2 ) - ~ 4 0 3 3 3 3 S 37 32 03 36 38 39

5 32  34 1 3 2 3 ) o 2 62 32 34

~~ 3. ‘ 0  . ~ I 3 3 3 9 54 34 39 36 38 39
1 ’ 39 2 1 3 3 1 3 3 3 . s~ 39 19 :9 21
l~~ - 9 .1  1 7 3 ~ 3 7 ‘3 39 4 2
27 ‘1 21 7 3 1 3 3 3 9 75 ~ t 1 2 3 I S  lb 18 19 2 1
23 41 •. I -3 2 9 3 3 2 83 41 44

Ex a m D l e  Command Se t

OLD ~~3RARY = REY~’AN.

FOR L L R P A SX .
P R IN T ,~~C D U L E .

?R NT DD PA HS .
END FOR.
EN D .

3— 34



PRINT , DDPATHS PRINT ,DDPATHS .

‘ - — ----~

Description

For the current module , this command produces a detailed listing of the
source text for the statements which begin a DD—path with the DD—path descrip-
tion included . The report is similar in format to the report from the PRINT,
MODUL E command . Only those statements which begin a DD—path or are crucial
to the interpretation of a DD—path (e.g., FOR, SWITCH) are displayed .

Sample Output

NODuLE Do—Pays DE r IP4ITI O 6 L !STI6G

NODULE CX NPLI  ~~, . J A V S T C X T  a (X PRO GM . P* REPII MODULE (ta PROOM ,

NO . LV L STATF M E#2 T DD— PATs S GE 37E#A?EO

1 3 0) PROC EK”~ LI I LI’ .lTl • L IMIT 2 3 3
•• DO~ PATs I IS PROC EDURE EW TN9

0 3 3) IF L I M I T 1  00 100 S
•• DO — PATs  2 IS TRUE 30*6CM
•• D0~ PAT ,4 3 IS FALS E P886CM

12 ~ 
;~~~; ; : ~ • • L I M I T I  $

13 I 23 8(015

38 3 2 )  ~~~~~ ~ . I • I • L IMIT 2 S
19 I 3 )  R EGIS

21 I 3) Z FEIT H J LO 3 5
•. OO.PaTu 4 59 ‘033
•. 00- PA T S  S IS FALSE ~RAS ~ M

23 3 3) 0033 I S
•~ Ot) PATA4 ~ 55 ?P~!( 8RasCs

25

2 7 I 3) S W1T C M PlC. • I L A B E L I  • LARELI  • L*B(L1 • LA8(L2 I S
28 3)  0070 PICk IS 16005 • 1 5) 9

Do—’a’..’ 7 IS 541 7CM OUY4A ’ 3
O n . P A T H  K IS SW I3C’ 0214*7 2
OO•P A Ts 9 IS SW1’ CM O L L ’ . A 7  3

•. D3•PAT~. 10 15 SW 7C~ 0278*7 4
•~ DO~ PaY.. II IS 5417CM O U T W A Y  9

30 3 3 )
I r E T T U  RESULT 3.5 4 0

•• —~ A 7S 12 IS TOL E
•‘ DD—~ A TM 13 IS F83.S ( 86CM

32 I 3) 0013 RESuLT CO ~ S
•• DO— Pa’s 14 IS TR1’( BOiSC ..

Dt~~~A 1)4 IS IS FA3.Sf  •R*hCM

34 I II 0 0 1 3 1 $
•• 00.0876 II IS tRU( 8086CM

34 I 3) (90

30 I 3 )  (MD
Dt3 —~ *” ' 3 7  IS LOC’ ø 06 300 *0* 16

•S DO~~PA ? s  IS IS CSC4 D E r oK 3.000

.1 OO .P8?w 00 IS 3.000 Os FOP *0*0’ .
IS DD.Pa?N 20 IS ESCAPE FOR LOOP

• 5—85

L _ __ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _



_______________ 
-

a

~~~~~ “ P ’~~~5 ‘c~~~- ~~~~~~~~~~~~~~~~~~~~~

~~C3~’ ’ ~~ ~~~
“
~‘~~‘-4 °et

-~LD L:BRARY = 
~EFYAN.3T. I RT .

=

F~R

END F T
—



PR INT ,DMT. PRINT ,DMT.

Description

This command produces a listing of the internal dependent module table
(DMT) descriptions . The table contains an entry for each invocation con-
tained in the current module. Pointers to other internal tables (e.g., the
SB and SLT) are included . This output is intended for JAVS system maintenance
only.

Sample Output

DEPENDE NT MODULE TA B LE L I STING

NODULE (E XPROG” . J A V S T ~~0T o tOPR OGU ,. PA R ENT NODULE (10000GM

EXT E RN A L SLT 5TMT OF W O O—PR OF SER IAL
NO. I W V OKEO 5JM A ~~K 16V0Ca3105 INVO CATIO ’ . IN V O C A T I O N

I E X M P L I  2’ 24 I I
2 EZ MP L2 24 27 3 I

Example Command Set

OLD LIBRARY = RE FMAN .

START .
JAVSTEXT = E X P ROGM.

MODULE = EXPROC~M.
PRIN T ,D~ T.
END .
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?? :N T , JAV STEXT = <name> . PRI NT ,JAV STEX T = ~name > .

Oescr i~~t ion

Th is co~~ and produces a lIst ing of the source statements in the named
START—TERN text as they were -originally stored on the library (see Sec. 1.4).
The sample output is after STRU CTU RAL processing . The salient features are:

• The statemen t number assigned by JAVS

• The evel  of nesting of the statement

• The label(s) and text of the statement indented to show nesting
leve l ( e . g . ,  F R , IF , and tFE TH h i e r a r c h y)

• The numb ers  of t he  D D — p a t h s  -~-h i oh  are i d e n t i f i e d  and assigned by
j T~V S

• Statem ent t:ne for most ccnrrol statements

3-H S 
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PRINT ,JAVSTEXT — <name>. (Cont.)

Sample Output (Excerpt)

- ; J A V S T ( * T  (19P00( 3 . ) 9 7 j 5 ( .

NO . 3.43.  S T A T E ’ . ( N T  D O — P A I s S  CONT RO L

I I 0) 04 . JAVST(* T EK PR OC .” COM PU TE I E* COM PL I 04
2 3 •I 51*07
3 1 8 1  3
4 I 0 )  I V  ~O~~I&L  SIMPLE TEST pRø GpAu II
3 3 0) ITt ”  I I ~ 6 3
4 I 0) I TE M  11(0) I 7’ S S
P I 0 1 I T E M I7~~02 1 2’ 5 1
O I 0 1 IT t ” 17 ( 0 1*  5 4 9
9 I 0 1 ITt” 17(02* 5 4 0

10 I 03 O V E P L A ’  J 7 F R ~ • 1 T F 0 I *  S
II 3 01  O v E Q ~~A~ h ER? • 11(42*  5
I? I 01 lIE” C A R l  S A~ S
13 I CI FILE 0(4016 0 R Be VIO IT I 4(10(1 T&P (~ S
34 1 0)  F I L E  PRI~~TP  ‘~ 0 ~ 17K V I C ’ K I  V I E O F I TaPE4 S
05 I 0 )  MONITOR 10 • I T E R I A  • ITE R 2A S
I f I CI N E SSA G • MS G I S 3 II
I? 3 0 )  OJ IPU T P01578 M I S S A G  S 1/0
IS I 0 )  PG. 1~~0I’APUI READE R CA Rl  S
00 3 0) jF READER S~ 41100 ) S I 2— 3) IF
20 3 II RE GI S
21 I II 5y3( 9 0 . a S I  I ID I • R ITE ( S  0 • 4 3) I CARD I $

. 4  27 I I ) 8VT ( 1$ 0 • A S I 1110I* I I B Y T E  IX  9 . A $1 I CA RD I S
23 I I)  R I T E  IS C • ~ S~ I T(0?A I 4 8711 IS 19 ~ 

5)  4 CARD I S
24 I II L 0”PL I 1 11(01 • 17102 I S INV
I 2 I I CLOSE EX ”0L 2 S I j )
2 .s M A IV. CLOS E •~
3 3 2) B EGI N
4 I 7 1 11(01 8 $
3 I 2 1 17(02 • 1 5
O I (NC

I )) 44 (0MP ~~ 4*
20 I I ) IF 1 0 C R )  00 l O S  S 3 4• 3)  II
27 I 2) 0073 (OMP3.7 S 164
25 I 3 )  00 10 9 0 5
29 I I I  (67
30 I 01 so ir so

31 I o’ STOP 5
O I C I PROC (XM03.~ I L I M I T I  • L I N I T ?  I S I II
2 I I ?  R E G I S
3 I II IT (”  L I ” T I  1 2’ S 

~
~ 1 1 211” ~ I~~l ’~ 1 2’ S S
3 3 I I  A R R A T  F I L ~. l O G  1 7* 5 S
6 I I I 171” R I O - .. ’ 1 pe S S
P I )I IT t ”  I5 1S I 2a S t
• I 0 )  Is. T RA ( • RESUi T ‘a
9 I II IF L I M I T I  03 100 S I 2— SI Ir

1 7 3 2) L I T M I T I  S 09 5
II C I I  R (SUL T 5 4 5

Example Command Set

OLD LIBRARY = REFMA1~.
SThRT .

F’ PRINT,JAVSTEXT = E)G’ROGM .

U 

END.
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PRI NT ,JAVSTEXT <name> , PRINT ,JAVSTEXT =

LNS TRU ~~ N~ ED < o p t i o n > . IN STRU ~~N TED = ~option> .

Descr ip t i n

Th is coo~ and has two fo r~ts:

?RINT ,JAVST EXT = <text—name > , S RUT-~~N TED = ALL. or

PR NT ,JAV STEXT = ~text—name
> , N STR~ -~ENTED = <nam e—1> ,~~name— 2> , . . . ,

- name—n> .

The command produces a Listin g of the Instrumented source (i.e., results
a: S R U ~~ N T ) k  in the named S~~ RT—T R~! text. The first fo~~ is used when all
module s  -of the text sre listed with instrumentation inserted . The second f or m
is used when s~ ecified modules  in the  text are to have instrumentation
inserted and all other modu les in the text are not instrumented. Any module
which has not been processed by :NSTRU ~-TNT wi l l  be sho~~ In its original form .
The modules must he listed in the same order in which they appear on the
library . The sa l ien t  f e a t u r e s  of the  ou tpu t  are :

• The statement number within the module of the orIginal source
statement assi gned by JAVS

• The level of nesting of  the statement or an indicat or (?) if the —

statemen t shown is a ~~~~~~~~~~~ (i . e . ,  gen�r a t e d  by :NsTRU~~N:)

• The l ab e l( s )  and t e xt  of  the s t a t emen t  i nd e n t e d  to  show n e st i n g
level.

The code generated by the instrumentation does ncr affect the  logic of
the user ’s progr am . In some instances (as with the last statement 11 in the
sample o u t p u t ) ,  a P is p laced  by the  user ’ s own code .  This  h a p p e n s  when the
i n s t ru m e n t at i on  code m c d l f i : a t i o n , s t o r e d  in the  l i b r a ry , is ident ica l  to the
user ’s statement .

Ru le

— Specified modules must he in the sam e order in w h i c h  they appear on the
library .

*
The instr~mented text consists of the source text interspersed with the probe
t e x t  g en e r at e d  by  t N S T R D ~~N T .
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PRINT ,JAVSTEXT = <name>~~INSTRU!~~NTED = <option>. (Cont.)

Sample Output

JA V S T F I T  ( ( IRK~~(, — L 1S I1 ”G L.a’ .--— - 
-
~

NO. LV L STIT 3~’3S T 00 .DAT*S C1~~’0O L

1 I 0 1 pa . j a v S T I l T  C ~~~~~~~ COM.a1 13. , ( x C u ” ~~L I 54
2 ( RI STI4T
3 I III 3
A I I I is J O v I A L  SIMo- 1.E T f S T  IMDr,R*.. •5
S I C I  IT E ”  I ’  a 9
6 3 01 IT(~ 1 1(11 ) I ic ~ S
7 I CI h i M  I T ( 6 ~ I P. S S
S I 0 1 !TP ~ t T 1~~l 0 ~ a S
9 I 01 IT I I IT(’.~~’ a I

1 0 I 0’ D,’.N L*’ j TY4 ) • 11 ( 0 1*  3
II I 0 1 D A I W L I !  I T C A ?  • jTER ?e S
I? I 2 ) ~T 1M 7*6’ ~ S
13 I II l ILt  R(A ~ IP~~ * 0 0 8* 4 1 (10 3 V,( O F I T A P E S
IA  I 7 )  l i L t  P .4 151 4  0 0 I?8 V I ~~V I  9 1 1~~c 1 TA P L A  5
IS I C I  M ) 5 1 T C ~J I’ • )~~(I. 1* • I T c ~~?* a
If ~ Pw( ’ R~

. I 0 ’ I t~~~’~~~~’” I , ~~~Il , 6W~~5M I . 5 ) 5
16 ~ D6C)~~I ~~~~~~~~~~~~~~~ I .  K 5 I L IOROG .. I, ~~ 5
16 P M (SS*~ • ~~S S
I ?  C 0 2  O,.IID U T P.11-STO M ( S S A O  S 1/0
It I (I 3.~,. I /C 

7~*V~~1 R( *’Pi- C*~ S
19 ~ I l t I T .~ P(*~~r~~ 53 01(00 1 S
19 P ,4t G T 6
19 P R0 *( It~~IE *P ROG ” I , I~I I(X PR~ G* I .  2 1 S
20 I 21 $(GI~.
2) I 2 1  6011 15 4 5 1  3 00 I • I1YT(  IS 0 • 4 S I  I CA Rl) I 3
22 I 2 1  R I T E  IS C • A S I I I T E P I o  I • PYI( IS 9 . a 5 )  I C~~° I 5
23 I P 1 T 3 .  ~ 9 • 4 51 I ” ’ ?,  • 5151 5 19 • a 51  I C* 6 D I
2’ 1 2 ’  t 8~~~ .I I IT E~~ • IT(;2 I S IN v

I I 21 CLOS E (* .-~ 2 S I 11
2 I 2 1  * 5  ‘A 1 5  C~~3SE *5
3 I 3 1 P l c _ i , .

~ 
p PPOM ~

. I P’ I (’ ” ~~L ? ) • 0* 1 (00000*  I • ) 5
a P P6001 Ib’ IE0~~~.7 I. R s c r , p p ’ ) G —  I. 1) 5
A R  I1E > I S 3 5
5 I 3 1  15(02 • I 3

• -•.---• A P P~~O5~ I P5 ) ( ,* P L ?  I • S~~It i 0ROG I • 0 3 5
4

75 I 7) 45 ( 5 M P ) 7
P 1 1 ( 1 ’ —  1 1 10 1  GO 107 5

2b~~25 P P~ O4( IP*IE ZP*O 40 I. IsIrsooDGu I . 4) 5
27 I 3 )  0010 (~~~ P~~7 S
~4 V (SO

Sample Cotm~and Set

ALTER LIBRA RY = REFNAN .
START .
JAVSTEXT EXPROGM .
FOR JAVSTEXT .
INSTRU~~NT.
END FOR.
PTJNCH ,JAVSTEXT — EXPROG M ,INSTRt JMEN TED = ALL .
PRINT ,JAVSTExT — EXPROGM,INSTRT.Th~ NTED = ALL .

END .
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P R I N T , ~!OTU~E. PRINT ,~ ODULE.

~escr iption

This command produces a detailed l ist i ng  of the source text of the cur-
rent nodule. The samp le o u t p u t  is a f t e r  STR ~ CT’ PAL p r o c e s s i n g.  The salient
fea tures are:

• The s t a t ement  number as s igned  by JAV S

• The level -~f nesting of the statement

• The label(s) and text of the statement in-dented to show nesting
level (e.g., R-’R , ‘IP , and :FE::H hierar chy )

• The n u m b e r s  of t h e  D — r a : h s  w h i c h  are  i d e n t i f i e d  and ass igned by

• Statement ty pe f o r  most con :r~~ ;:.ct3me n :s

- 4
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PRINT,MODL~E. (Cont.) j
Sample Output

NODULO STA TE MEN T L IST ING

NOOULI 1(2482.1 4. JAVS TC* T .(RP005M v , PAREN T MODULE 4058809k 4

NO. LVI. 5 T A T ( M F P 4 T 00— PAT HS CONTID).

I I C I PROC r s M e L l  I L I M I T I  • LIMI T S I $ I 1)

P I i~ 8(0)~
3 I I )  IT E M L I M O ) )  1 24 S 5
a I i i  ITEM L 1 ” I T ?  1 2°. S S
S I ~ I A R R A Y  F I L L  100 I 7’ S $

~ I II 1)1” QESU .1 1 24 S 5
7 I I)  I T t ”  150* 5 I 24 S S
A I II PP.  TOCCI • RE SU L T P P

• 9 I II IF L I 4 1 T 0  GD 100 S I 2— 3) IF
IC 3 7 3 )~~M ST) 5 99 5
II C 1 ) R(SL IL T U a S
0? 1 I I FD~ I — I • I • LI M I T I  S (083

13 I 7) BE GI N
J A I 7) 00. EX PECT • RESULT I • 5 0

IS I 7) (I L,. IS I — i II u I S
I 71 R (SJLT S I RESULT • I I / I S

17 I 2) VI. A S S E R T  • RESU,.T 60 10 *0

18 I 2 3  FOP .1 S I • I • LIMIT ? $ (003

19 I T I 8(615
20 I 3) 00 CLOSE $0
2 1 I 3) 11(110 J I.0 3 ~ 

I 4— 3) 11(1

2? 4 4 )  I9I0~~S • J S

23 C 3 1 003* I S C SI 0010
2a 1 4 1  1 6 l ) X S . 4 S
73 31 (57
24 I 3) ~~ I F E I T o  is
27 1 3 ) S.~ Y 7 0  P 3 C O  — I LA 8EL 1 • LABELO • LA BEL) • LA BEL? I $

28 I 3) G O T O • I C %  IS INDO S — I 51 1 ~ 7~ il l
29 I 3) L 8BEL2. IWO 

60 10 (0UP2.7 $
30 I 33 L.A tCI .1 .  I 1? 13) lItlo

I F E I T ”  RESUL T LS 4 S
31 I 4 )  M E S SA G  — 456? S

3? I 3 )  00I~ R ESULT (0 * S I 14 — 15’  0811

33 I a )  M E SS AG • M SG3 S

3* I 3) 001F I S I 161 0810
35 I 4) 4(55*0 • i~ Ga S
34 I 3~ 

INC
37 I 3) 55 Il(ITII 54
38 I 3 )  0 .15807 PRZ MT P M(SSA O S I /O

39 3) (50 C 17. I t)

47 I 7) 00 .1 00

‘1 I 2 )  (5 I 19— 20 )

47  1 II  5* 1 5*
A 3 I 1)  0*. 000184CC , RESULT •~
44 I I I (60

Example Cotouoiand Set

OLD LIBRARY = RE FMAN .

START
FOR LIBRARY.
PRINT ,MODL1E.
END FOR.
END .
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PRINT , SB . PRIN T ,SB.

Descr ip tion

This co~~ and produces  a de ta i l ed  l i s t i n g  of how the  s ta tements  wi th in
the current module are stored in the statement block (53) on the  l ib rary .
Each statement is shown in :oken and word—pair fo rm . The upper line contains
the text of the statement and the lower line indicates the token classifica-
tion. This output is intended for JAVS sy s tem maintenanc e on ly.

Sample ~ut~ ut

5)a T~~.- .lNT ~I OC’ L ISflNG

MOOU I..( ((*~~~D~ M • .  .~ A * S T 7 I T  *E IPQ O3M •‘ PA P (S) NODULE •(XP806M

S 7 4 7 ( u ( 5 T  I

•~~. *~~ ‘)I T C ! P4  0 0 4  ~~ *P 17 C o C O  *PL
DCLI 1 0(6 0057 (537 1:75 €~~)T : :€ s  (NOT DCL! 00(6 END S DELI DELI

$T 41(W(NT 2

S TA R  1
5(74 (NOT

ST AT EMENT 3

5
D E L I

S T A T E M E N T  4

os .10* 1 A L S l O P  .1 1)5) ~XOG RA M *5
COWS COWl ENDS C O R T  C~~-DT C0~~T (NOT 3 W 5  E s O T  CO MI

~~~~~~~~ S

ITE M ID  H * S
S EYw (NOT I *850 D ELI

ST ATEM EN T S

ITEM IT EM I I 2 4 S S
5(7w (sOS 2 7 5 3 7  *888 *880 DELI

STATE ME N T 7

I T E M  11 CR 7 1 24 5 S
5E y w ENDS 3 (531 *880 *880 DELI

Example Command Set

OLD LIBRARY = REF~~N.
START .
JAVSTEXT = EXPROCM.
MODUL E = ECP ROGM .
PRI NT ,SB.
END .
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PRINT ,SDB . PRIN T ,SDB.

Description

This command produces a detailed listing of the internal statement
descriptors generated and saved by JAyS. This output is intended for
researchers or sophisticated JAVS users only

Sample Output

ST AY ENEN T DE SCR IPTOR LISTING

NODU~ C (AMP 2.) p . JA V S T E X T  E0000IIM )~ 8*8(57 MODU LE 0(SP006M

S r T  17(7 SB NO. LA B EL INTER- INTP*-
NO. CLASS CODE SF0 NOW wO.PPS INDEX L ABE LS *0.805 6734 PIP WIN PT ~ COUP L O

PROC 0 0 0  38 12 I 0 0 0 5 0
2 BEGs 100 39 2 25 0 0 0 0 0
3 I T E M  1 40 8 79 0 0 0 0 C
8 )7(M 1 41 8 43 0 0 0 0 0
5 *907 I 42 9 61 0 8 0 0 0
S ITEM I 43 0 79 0 0 0 0 0
7 ITE M I 44 8 95 0 0 C 0 0
$ DIRT 1 45 7 1 ) 1  0 0 0 C 0
9 IF 200’ 46 6 125 0 0 II C C

)0 &SMT 100 5 )37 C C 0 3 o
II *547 100 48 S la )  C 0 0 3 0
I? (0R3 300 *9 Ia )53 0 0 4) C C
13 REGN 100 50 2 )77 0 0 0 0 0
14 DIP)  I SI II III 0 0 0 0 0
13 A5 MT ICC -  0? 10 202 3 0 0 0 0 0
16 *5..T l E t  03 12 273 0 0 0 3 0
)7 D IR T 1 0’ 9 24~ 0 0 0 0 0
18 1003 300 55 00  260 0 9 3~ 0 0
19 PEON 1001 56 2 780 o 0 0 0
20 CO~ T I 4? a 789 0 0 C 0 0
7 )  1*7 1 200 43 6 29~ 0 23
22 4 5 ” ’  10 0  * 4  5 309 0 0 0 3 02
73 0* 11 S E c  3- ’ 4 319 0 0 25 C 0
74 45”’ 101 6-8 5 327 0 0 0 3 0
75 (sO IX: 0? 1 337 0 0 21 0 0
Pb - CO MT I 68 4 33 9 0 0 0 0 0
77 IW SU I 48 3*7 0 0 0 4 0
28 615. 1 0 0  10 II 385 0 0 77 0 0
29 GT C L 1)7 II 8 a O l  I 3 0 9 C
30 1 1 71 200 72 10 423  1 3 3? 0 0
31 £5W T 170  73 6 443 0 0 0 3 0
3? 0*10 207 7 aSS C 0 3’ 0 0
33 4$M T 10 0 75 6 46-9 0 0 3
34 CRl F Sot - 76 4 4 6 0  0 0 34 6 0
35 45W1 150 77 6 409 0 0 0 3 0
36 (SD 100 70 1 50 )  0 0 30 0 0
37 CO ST I 79 4 303 0 0 01 0 0
38 OII TP 1(7 80 7 5 1 1  0 0 0 8 0
39 (90 ~ (0 81 I 525 C 0 )~ 9 0
40 (DM 1 I 07 3 521 0 0 0 0 0
‘I EN D 400 ~ 3 I 533 0 0 32 0 0
47 CO~ 7 1 0°. 3 335 0 0 a 0
47 D IR T I 00 0 1 , 4 )  0 0 0 0 0
84 ENI~ 100 88 1 537 0 0 0 0 0

Example Command Set

OLD LIBRARY = RE FMAr~.
START .
JAVSTEXT EXPROG M.
MODUL E = EXMPL 1 .
PRINT ,SDB.
END
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PRI NT , SLT . P RIN T , SLT .

Te scr~ ption

This cc and produces a lIsting of the s~~ bol locator t able (SLT) (i.e.,
a l i s t  of the  symbols r e f e r enced  w i th in  the  c u r r e n t  m c d u le ) .  Th is  l ist  in—
cludes those identifIers and constants which appear in the source text which
are essen tial f or JAVS process ing. The first eight characters of the s:~~bol
are s tored  and pointers to o the r  JA VS—inte r na l  t ab l e s  a re  i n c l u d e d .  This out—

c is in tended  f o r  JAyS sy s t em r a i n t e n a n c e  cnl .

Samole -‘ut?ut

S’” BOL L C C A T I : M  T A R L E  L~~SS~~’4G

MODU LE ((X”PLI ~ . . ) * O S T E E T  ~Eopq03N p .  ~ A R E 5 T  MO D ULE <EX PR OGN

SO. 57.4502. ~ 3DULC A * S T ( 0 T  578 F % R S T  LAST NUMBER

I EPMP L I !1~ ’~~~~3M E * P 7 - 3M 2 1 1 I 2 82
2 L 0 ” I ’ t  E ’ ~~7LI E A 2 ~~~~~~ M —1 12 5 4 93
3 L I M I T Z  ( A l I P L O  7~~P7 C 3 M  — I  I lB  3 4 96
a FILL t l’~~~I ( L P~ I~~~3M —5 5 ~5 2 4 99
5 100 (IMPL I EAP ~~c D ’ 4  —s S S I 4 103
6 P~~SJ~~t ( * 4 P L 1 ~~~~~~~~~ 6 6 32 6 4 106
1 1 5 D 0 5  (~~~pLI 7 I p p Ø 3 M  —1 7 28 4 4 109
8 1 0 0  7 * P~~’D3M C I P O C I M  —2 6 9 I 2 90
9 99 (PMP3 ~ F X P P O D M  — 1 0  10 10 1 4 l IZ

10 a ( 3 (8034  (* P 8 r ) D M  — 2 0  II 32 4 2 73
I I  I E*MPL 2 (.Pp~~3.* —4 02 34 8 3 87
12 3 E0”8 L0  ‘~ (PR1~~~M —2% 21 21 1 4 120
13 PIC ( (IMPL I E I P~~ ’ 3 M  1 27 28 2 4 0 2 3
14 L A W E L I 7~~”~~L I  (IP~ 0 M  2 27 30 4 4 123
IS L A 4 E L 2  t . ’~~1 I  ( iP~~~~3U 3 27 28 2 4 127
IS EJ~~”L3 6*” ’°L 3 E. P~~:M I 29 29 I 5 10 5
I? “ESS AG ( * C ~~~~L E~~c :~’~~L — I i  31 4 0 05
18 “ 50? (‘CC’.~ L C ° :”~~L —e 31 31 I I S
19 450 3  E* C ~OMP L f~~7 :’~°L —9 33 33 I 1 9
20 “534  E 3 C ~~UPL frc:..~ L. —1 0 35 35 1 I 12
2) (PINTO F p 7 8 0 3 M  L * P P Q 3 M  — I A  38 38 I 2 33

Example Co and Set

OLD LI3RARY RE F~AN .
START .
FOR LIBRA RY .
PRINT , SLT .
END FOR.
END.
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PRINT ,STB. PRINT ,STB .

Description

This co iand produces a listing of the detailed , internal symbol table
(STB) descr iptors  for  each sym bol defined in the current module . Normally the
list includes only those symbols essential to structural analysis of the
module. A BASIC processing option causes all symbols defined in the module to
be entered in the STB (see BASIC SY~~ OLS = ON). The properties of each symbol
and pointers to other JAVS—internal tables are included . This output is in-
tended for JAYS system maintenance only.

Sample Output

SYMBOL IABL E L I S T IWB

MODULE (AM~ L I Xi JAY S T EPT (IPROGM ~. PARENT MODULE E08R064

MO. SYMB OL 1 2 3 a 5 6 7 8 9 10 11 1? 13 Ia 15 16 17 18 19 20 22 23 2* 07 29 31

~ PICk 2 LOC: 055w ~ 0 , ~ 0 0 0 0 0 27 E 0MP L I 13
2 L*R(LI I LOC . LAR L 4 1’ 0 0 0 0 0 0 0 0 0 30 E’ ” 9L 1 Ia
3 LAB E L? I LOC . L A A L  8 IS 8 0 0 0 0 0 0 0 0 29 (ZW PL I IS

Example Command Set

OLD LIBRARY = REEMAN .
START .
FOK LIBRARY .
FRINT ,STB .
END FOR.
END .
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______ 
PR OSE .

::~~ ?:~~~E~~~~~r :~~~-a h~ s ::r ~ o r:ns:

(~~) P 3:,J:O;ST::: = < :~~ :-:: n ame> .

( 3 )  ~ -~~hE , J O ; 3:: ::T = < :~~::t na;:e ’ , -h~~L LE

S a a  :cr~~ : e  ?R CS K ~ acr~ c~ : md:-~.i ~en~~r a t - ~s a a~~::as J~ O S  St an
ca-

~

e r ac cn :0 :e n e t

e: ans on o i  -~acn ~ onm o~~ :: ~Y S E  ~~ac :o  t o ~.S stinda ro .m.a n c.s

(I) J :O;ST:XT = :-DJ~~~ k

FOR

s:;~ F OR.
= ~~~~v:s~~, :sT~~~~ :;Tso =

This form (PROSE.) can be -ceo-i a li tany : c n t a i n a n z  :n~~ one star —
:orm e e ; o e r a c e , t - e  T:C:STI ::T ~~~~ :i f L : a : i o n  (see Se-: . 1. -~~) is n a t
tns::coi ~~n :at :n vi Ol h e  n e r : o n a e d  e~~n~ ::e OR~~-L t :o :a - ~~ : o n : i : n s , and
the ~~~~r-cme:::oi ea ~rce :e:- : ~. a~~~ b-i -cnitcen crato fLO e _ :h~ n.

(0) ::~;s ::xT = < :0:0:—name> .
F-OP. Jx;s:::cT .

::;o :o~~.
= <text n icae> , ~-~lF OSJ =

Th is  form ~PR-J 3E ,JA ;-3TSxT <text name> .) snau i he -csed for ine:ram en—
:a:ion of a Spe-cif Led J A V S T E K T .

(3) s:1:;s 5xT = <te:~t name> .
F O R  ~C D L L E  = ~n a m e — l ’ , . .  .

E~;D PuP..
?~~;C:-~, JA-;S:ExT = < t a x :  name> , TR~~~~;t ~~J = <name—I> ,... ,‘O- ime~ n> .

TOte f o r m  ( P R C B E , JA;ST :: :T = <t e x t  name> , MCDU~ E = :name_l> . . . . )  should
Le : , - c O t O  -cn~y selecte’J nodules of a ~i e n  IA~;SlFKT ~~~ to be i::etr:m~ n:a-i.

*
C a n  he n~ ed only oith the  over lay  v e r s i o n  at  IA~ S .
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PROBE . ( C o n t . )

W i t h  all form s of the PROBE macro , the  user can spec i f y au toma t i c  in-
s e r t i o n  of the PROBI ( t e s t  case i n i ti a t i o n  and t e s t  t e rmina t ion  data collec-
t ion r o u t i n e)  calls by p r e a~~d ing  tho PR OBE comm and w i t h :

PROB I ,STARTTEST = <mo dnart e > , < t e xtna: .e > , < s t m t .  no . > , {, TESN!d-~: - , TFLA G - .

PR OB I ,STOPTESI = <modnat~ - , tt~xtnam~ > ,<stmt. no. > .

These commands are d1.~s c ribe i  f n  S t L .  S un i r t h e i r  ovn headin a . The:
p e r f o r m  the same f u n c t i o n  as th~ l N S T ~-~~t P- ~ , STAiO T LSI and INSTRl~~~ 1 ,ST OPT E S
commands. The existence of the PRObI comnanis aids the macro command processor
which will insert the STARTTEST and SiOEOE SO comnands in the generated serie~
of commands.

Note

The macro command processor will generate the commands:

OLD LIBRARY = TEST.
S I AR

if the  f i r s t  JAV : c ommand is a mac ro  command (keywords  BU ILD LIE~~-~RY , DOCl~-t~~~~,
PRO BE ,TEST). The macrc— command prccesso r will generate the “EN )’ command , if
it is n-ct present.

foa L

(1) S~~ I TRi~~2~:~ constraints in ~~~ 3. ~~~.

( 2  ~O~:::m-aa o f 1~~. modules  se lec ted  in the  f i r s t  two f o r m s of t n
::~~~r~ comm and .

(3) Maximum o f 3 modules selected in the third form of the PRoBE
macr o command.

(-. ) Use PROBI (sot INSTRL’~~NT ,START TE ST and ST OP T ES T) commands vi :0
t :a~ PROBE macro.

Exam ple Command Sets

(1) B’TILD LIBRARY .
PR OB E , JAVSTEXI = EXPROGM .
DOC U M iINO .
PR INT , JAVSTEXT = E)~~ROGM , INSTR U~.ENTED ALL .

This command set will create a new library , perform syntax and stroa:ar :i
analyses , instrument the JAVSTEXT EXPROGM , document an entirt li~ rJr:- , an~:
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: i 035 .  Cant .)

prent the t:act: men:od J \ . STORt so :oac the -acer can sec vhere tne PROBI -calls
s~ ou J.d he m a n u a l ly  ?Laced.

2 CU J 2 5 . X RY = 153T.
03

PP.231, STARTTEST = ::~~ROc~-!, 2:C~P .O 0-! , 2 .
2R031 ,STXRTTSS: =

PRO 3I , S 1 0 2 P I S T  = S:-PRO 0 -!,d :2R20! , 2.
FR O SE , s:o. S I U R T  = S:-:PSC0!. —

~is command set vtll ins truman: ;ov3IS:-:r E~-h R-2 0-1 ta  the x i s t c n g  l a o —
r a r - 1252. n Idai :ion , the PP.031 calls u-ill be autcma:Lcall’z inserted . The

:Th31, S T h A r : E S T  comma nd u t l l  -cause en i n v o c a t i o n  t o PP.031 to cc i n s e r t e d
o r i o r  to toe  f t r ~~t ex ao~~:ao~~e s t a t 0 m < n t  in nodaTh soi :o- o-i . The second PP.031,
3 :.-~~::ss t c-mou nd ~‘~~l 2 l a c e  a FF231 t n ;  :a t i :n to  be ?_ io0-d  im eThatelv before

of m o oLe .-Th’Th. moo SROSI 0 0 0 0 i t i o n s  ;i l l  i ni t i a te  a
o~~s t e s t  c a s e  —;n e ne :ar  toe  5 R 3  o a T h  is exo

Ohe PP.031, STOPIPSI command viOl oa :sa the test terminat ion PP.0 3 1 invoca—
::on to be olacci at all a~~a:c from ::oanle SThOO )1. Ohe P R T h E  m - e o r o  con _ ma n--c
vtlO inst rument the ThVSTIR S:-TP. -O-~ and orate toe i n s t r u m e n t e d  t e x t , i n c lu d i n g
:ne a n v o o a t i o n e  to  PP.03 1, o n to  file -2 h-Od .

h ot  that the liorarv definit ion aoa sma rt-c ? c o m m a n d s  are lncl-cde-d in
th is ex a m o l e .  R :~ n :oou~~n the default librar y n ine is one-oldie-i , these c nn—
nanma ar-i re ~~oare-a b e c a u s e  P P . 0 3 1  is o at  a m acro c u m _ n e n d .
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PROBI , STARTTEST = <options> .* PROB I ,STARTT EST = <opt ion s> .*

Descr ip t ion

This command performs the same function as:

INSTR TJ MENT ,STARTTEST = <options > .

Refe r  to this headi ng for  the command descr ipt ion and example comman d
sets.

Rules

(1) This command is to be used only in conjunction with the PROBE macrc-
command and must precede the PROBE command.

(2 )  Maximum of 10 PROBI , S TARTTEST commands wi th a singl e PROBE macr o
command .

(3)  Command options must be given in the order shown in the command
description.

(4) Modules specified in PRCLI ,SLORTIESI commands must be selected by
the PROBE macro comm and .

(5) Library identificati on and startup commands must be included in the
command S L t .

*
Can be used only with the overlay version of JAyS .
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PF-~i5t ,S -2PTE5T < a p t i o n s > .* PROBI ,STOPTEST <op tion s> .*

t i on

lOts c o mm a n d  p e rd ’r n s  t oe  ~~ me f-anct i n as:

11;3 OLO-~ThT , STOPTEST = -op:ions > .

Refer to thi s  ) : ea i tn~ for t oo  co an d d e s c r i p t i o n  and examp le ccor~~~nd se ts .

P.uThs

(1) T h i s  command is ma be used anl in coniunction w i t h  t he  PROBE
macro c_ m m a n d  ~od must oreccie toe PROBE command.

() Cml: one 2R231 ,5:-OPThSI comc~and v:th a ;in~ Le PROBE macro command .

(3) Co mmand o ? t ~~cns  -n-as: be ~iven in to e order sncu -n in the  command
descr :n t t o n .

TOC m o d u l e  s-oe-cif :-ad in the PRC3L ,STCPT:ST command mus t be selected
by the 2P.0 3E macro ccmmand .

(3) LIbrary identifica tion and s:artu? commands must be included in the

C m  be o~ed -only with the  o v e r l a y  v e r s ion  of JAyS .
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PTJNCH,JAVSTEXT = <name> . PU’NCH ,JAVSTEXT

Description

This co and produces on LPUNCH in card image forma t the source state-
ments for the named START—TERN text as they were originally stored on the
library . The file can then be punched . The resulting cards are in normal
JOVIAL format ready for compilation.

A listing of the cards resulting from this command for text EXPROGM is
shown in the sample output . The statements are reformatted to a uniform
structure with indentation .

Rule

File LPUNCH mus t be specified in the job control stream.

Sample Output Excerpt

05. .IOVST(0I IXP000’ COM PU TE I £ * CO M~ I. I 05
STa RT
S
Os J OVIa L S IM ~~~( TEST PROG RAM •~
I T E M  ID ‘ a S
IT e M  7 T ( R J  I 2. S S
ITESI 1 1(0? I ~a S S
IT E M  1 1( 0 1*  ~ 8 5
ITE M IT(R?* ~ 0
O V E R L A Y  I T I R I  • I T E R I A  S
OV E R L a Y  t I E R ?  11(021 5
JT (M C aRD .4 BC S
V I L E  P(*3(0 ~ C Ba V I O R I ~~(E36 I T * ~~C 5 S
V ILE P R I V T R  ~ 0 ~ 120 0 ( 0 0 1  autol I TAP
MO Pair oR ID • • I T E R I A  S
ME SS 8 t .  • MSO 1 S
OU TPU T P R T M T R  MES SA C S

8G.
IN PuT REa D E R C a R D  5
IF R EAD E R NO V I E 3 F I S

BEG i’d
B YTE (5 0 , 8 5 )  I ID I • BYT E I5 0 • 8 5 )  I CaRD I S
BYT E IS 0 • a I) ) J T E R ( *  I • R O T E  II R • 4 Il I CO RD S
B Y tE IS  o • ~ s T T R? , I • B I T t  5 I~ . a 5~ I CARD 1 8
LOsPLI I 11(01 • 11(0? I S
CLOSE £X MP L?

50 MA IN CLOSE *5
PEGI a
11 (01 • I $
T T E ~~2 • 1 5
(ND

0* I P M 0 L ?  so
iF I TERI GO 10 0 5

~OTO E RMP L? s

Example Command Set

OLD LIBRARY = RE FMAN .

START .
PUNCH ,JAVSTExT EXPROCM .
END .

- 

l 
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<na e> , PrN O~,JAVSTEXT = <name> ,
1 ST RO~ ENTED < -nnticn > . 1 STRL~~NTED = <option> .

‘e s c r f t’t l o r T

This command has two forms:

91NCH~ JAVSTEXT = <text—name> ,INSTRL~ZNTE~ ALL, or

?1~~CH ,JA~:STEXT <text—name’,IN STR~~~ N~~ rj
(nam e—n > .

The co~~ amd nroduces on LPt~~CH in card image format the source state—
ments for the named ST \P.T—T R,M text as instrtr.ented by I~ STRt~~~NT.* The file
can t h e n  be p un c h e d .  The r e sult ing  cards  are  in no rma l 30-VIAL format ready
: or  c :m?ila t ion .

The f irst f o r m  Is used when all modules of the text are punched with
ins:rcroentaticn inserted . The second form is used when the specified nodules
in the text are to have instrumentation inserted and all other modules in the
text are not instrumented . Any mo dule which has not been processed by
:~:5:RO~~ NT will be punched in u n i nst r -c m e n t ed , r e f or m a t t e d  form . The nodules
must be listed in the same order in which they appear o~ the library.

A listing of the cards resulting from th is cc~~ and f-o r test EXPROGM is
shown in the sample cutn’et . The statements are reformatted to a uniform
s t ruc tu re  w i th  i n d e n t at i o n .

Ru les

( 1) Specif ied modules must be listed in the same order In which they
appear in the library .

(2) Pile P~~~CH must be s pe c i f i e d  in the job control stream .

*
The instrumented text consists of the source text interspersed with the probe
t ex t  genera ted  by IN STRL~~ NT.
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PUNCH ,JAVSTEXT = <name> ,INSTRUMENTED = <option>. (Cont.)

Sample Output (Excerpt)

5 * .  J~~V S V L & T  0 * 0 M L ~~ C U . 4  IC I I,(I. I~~PL. I
‘ d i a l

S I  .I0.I~~L ‘I I-  ‘ L C I F S T  P~ L -.d-M 5*
I t u - I . .. a
I r E ’  i T ~~d I  J ~ * S S
l i E ’  I ’ ” ~c I ?4 S S
l U ’  l T F ~~~ A a ~1 1 1 . 4  1 T 0 . 4 ~~R .. a
4V(.~L~~Y 1 l C - ~ ) • l Y f I ~I a  V

V I ’  “ ? • I T(. .’ c’4 V
I T E  C* -~~ ‘C V
° I L I  P(~~ ’ t A  — V P M. 0(11 *) 01(00 ) TA PES 5

IL l . ~~~~ I s  p 14 I?R V (I’ I (((IF I 1*14(0 V
- I’ s I T O P  t~ • 11 1.41* • IT ~~.2L V

I 0 - I f  J D D .~~I~~’5 • M I E A P 0 0 0 M  I • S I V
P.s)>.f ~~~~~~~~~~~~~~ I, $ ) f * P W Q C ,M I. II S
‘(SSAG • .SG I  S
OU TI~UT PRI’) TP M(SSA(, S

MG .
I N PUT ME *vE .d CA d. D S
IFEI T* R(4. (If .. NIl V I C O F ) V

101 Ill ’.
P0010( I * ” I E 5 P A 1 1 G~ I. 8’I(ZPROG~ I. ~ i S

,3t01’.
R Y T I. ( V  • a SI I ID I • R O T E  (5 Ii • a V I  I C* PD I V
tIO T E ( S • a S I  I I T F ~~ ) *  I * O Y T (  IV  9 , 8 0 )  I C* 0 D I S
140 TE. I S  • 4 5) I I T E W ? &  I • B Y T E IS 19 . I 5) I CAR D I $
E * M P L I  I IT E . ( I • ITE R? I I
C L O , 0 

~~~~~~~ 5
so ‘A I ’ d  C~~0s r  so

~( 111 ~d
I R~~~(•~~P~~ I , .4. IflPRCG~ I . I I S
I ~~‘ IC A ’  P

~~2 • V~ It RPP OD~ I • I I  $
IT ( - ’ l • I S
11€’? • I I

I P I(S~~~L? I . B~~I E I P R O G  I • 0 I V

* 5  C A ” ~~s.? 5~~
1 E E I ? ~ 11(0 1 Il l O T  S
0(41’.

~~~~~ f~~~~I E & ~~i4~~G I .  O ( f X ~~ROG I .  8 1  S
G C T v  (‘~~P L2 $

001*  I 3
PISORE I M M I ( X I)C& I .  R H I E R P R O P I  I .  SI S

(ND

Example Command Set

OLD LIBRARY = RE FMAN .

START.
JAVSTEXT = EXPROG~~.
FOR JAVSTEXT .
INSTRUMENT .

- - END FOR .
PUNCH ,JAVSTEXT EXP ROGM , INSTRU ’MENTED = ALL .

END.

-4
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?VNCH~~ ODLLE. PtNCH • MODUl E

Description

This command causes the module to be w r i t t en  on L?V~ C~ in card Imag e
format. The file can then be punched . The resul tIng -:ards are In normal
JOVIAL format ready for insertion in a text for compilatIon. f the module is
the only one i.n the START—TERN text , rio additional manipulatIon of the punched
text Is necessary , since the START and TERM statements are inc -cded.

A listIng of the cards resulting from this cc and for the module E~~~ LL
is sho~~ in the  s amo .e o u t p u t .  The st a t e m e nt s  are reformatted to s uniform
str ucture with indentation.

Ru le

PIle LPLNCH must be soecified in the ~ob control stream .

Sample Outp ut

~~ J * V S 1 ( O T  (SP9 00N COMP UT E I EOCO MD L I SO
ST O R?
$

— OS J O V I A L  S IM P L E T E S ’  PR OGRA M Al
I T E M  ID .4 4 5
I T E M  lTE ~~l 1 24 ~ 

$
ITE M 11(02 I 24 S 

~
~T ( M I T E R I A  14 a S
ITE M 1 1(020 .4 0 S
OV ( 0 L * 1  I ’ (° I  • S
OV E R L a Y  I1~~~2 • 11(020 5
ITEM C*OD “ VP S
FILE Y C O D E P  ‘4 1 ~ 34 ~~ D~c 1 -4 EDF~ ~i SP E’, 5
FIL E PQ I9TR I 1 125 ~~~~~~~ .-E O FI TOR EV S

• 1(0 1* • IT E~~2a I
‘ ~~ G 1 S

O ul?Ij T P91910 •f SlOG S
8G .

INPUT ‘ (* 0(9  C A P )  S
IF R E A D E R  NO V ( ~~F I  $

BEG I’d
B Y T E ( 5  0 • a SI I ID I • 91’( II 0 • a S I I CA R D  I I
B Y T E  ( 5  0 a SI I 1’(~~1 a • 4-vI E (5 5 . a SI I CARD I S
B Y T E  IS  P • a SI I 11(028 I • 0 0 (  IS  19 . a V I I CARD I I
(OMP L I I 11(01  • ICE ’ ?  I I

SO E* M~ L 2  ~~
IF 11 (9 1  00 ~00 S

00 10 ( IMPL ~ $
001 0 83 $
(MO

as IF ~ o
S T O P  S
55  ( I M~~I~~ ~~
TER M I

Example 0 -onm an d Set

OLD L:3RARY REFMAN .
START.
FOR LIBRARY .
PL’NCH,~

40DL’LE.
END F OR .
END.
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STRUCTURAL . STRUCTURAL .

Description

The STRUCTURAL command with the print option at its default value pro-
duces the report output shown in the sample output. The actions performed by
the STRUCTURAL command are:

1. To build tables describing the graphical characteristics of the
specified module and add them to a library

2. To produce the report shown in the sample output

Rule

See STRUCTURAL constraints in Sec. 3.3.

Sample Output

JOV iA L  AUTOMATED VER~ F ICAr!ON SY STEM •.. SECl)o~fl aR v VS OEIUL€ A~)~ S..’ES~ S

MODULE EXMP LI , OF JAV S T F X T  EXPROG M > ,
MODULE nEP ENDE NC ~ TAB L E CONS TR U C TEn .
ST ATE M ENT DE SCPX PT O P B LOC KS UPDLT EP,
OD— PA TM TAF ~LE CONTBI NS 20 EN TkI E S.

Example Command Set

ALTER LIBRARY = REFMAN .
START .
JAVSTEXT EXPROC,~ .
FOR JAVSTEXT .
STRUCTURAL .
END FOR.
END .
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~TRU CTVRAL ,9RINT <option > . STRUCTU RAL ,PRINT = .Ooption > .

Jescr lpt ion

STRLCTUBA L ,?RIN T = SU~~ARY /D EBU G . (DEFAUL T = SU~~1ARY.)

This co~~ and allows user control over the amount of information printed
in the repor t produced durIng STRUCTURAL processing. Debug output which is
useful to JATS maintenance activities is generated with the command :

STRUCTURAL ,?R IN T = DEBUG .

Example Cc mrand Set

ALTER LJBRA RY = RE~MAN .
START .
FOR LI BRA R Y .
STRUCTVBA L ,?RIN T = DEBUG .
STRUC VRAL .
END FOR.
END.

I.
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TEST. * TEST .*

Description

The TEST macro command has two forms :

(1) TEST.

(2)  TEST ,MODULE = <name—l> ,<name—2> ,. .. ,<nauie—n> .

The TEST macro command generates a series of JAVS ANALYZER commands for  pos t—
test analysis.

The expansion of the two forms of TEST is as follows :

(1) ANALYZER ,ALL MODULES.
AN ALYZER , SUMMARY .
ANALYZER , NOTE IT
ANALYZER ,MODTRACE .
AN ALYZER.

(2)  ANALYZER ,MODULE = <name—l> ,... ,<name—n> .
ANALYZER ,SUMMARY .
AN ALYZER ,NOTHIT.
ANALYZER ,MODTRACE.
ANALYZER .

Add itional post—test analysis reports can be produced by preceding the
TEST mac ro with ANALYZER process option co ands. In this case , l ibrary iden-
t i f i c at i on  and startup commands must be included in the command set.

No te

The macro command processor will generate the commands :

OLD LIBRARY = TEST.
START .

if the first JAVS command is a macro command (keywords BUILD LIBRARY ,DOCU~~NT ,
PROBE ,TEST). The macro command processor will generate the “END ” command , if
it is not present.

Rules

(1) T’.e ANALYZER ,DDPTRACE standard command cannot be used in conjunction
vith the TEST macro.

*Can be used only with the overlay version of JAyS .
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TEST. (Oont .)

(:) - .~:~ :ER option commands roust :r~~c~~d~ the TEST naoro , if :~ ey

~oe

~~~~ ~~ ~~~~~~~~~~~~~~~~~ con~~t r a L nt 3  in Sec . 3 .3 .

x amp ie J~~=-ind S e t s

i1 )
:~~R ~~~~~~~~

E~ J :dR.

=
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APPENDIX A

JOVIAL KEYWO RD S RECOGNIZE D BY JAyS
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A~ p. A

The JOVIAL keywords recogn ized b JAy S are :  
- ‘

ABS LQ
ALL
AND
ARRAY MOD E
ASSIGN ~t C N I T O R  (2 , 3)
3EG IN NEN T
BIT NOT
3YTE NQ
CH- ~R ~~D SEN
CLOSE -OD D
CC~~1CN OPEN
CC~ POIOL ( 1) OR
D E F I N E  C-RI P
D L R E C T  CUT (1)
END OUTPUT
END OVERLAY
ENTRY P05
EQ PROC
FALSE (1) PROGRAM
PI LE R SJI
FOR R~~CUO
GOTO RETU RN
GQ SHU T
CR START
IF STOP
~FEIT 1~ STRING
IN (1) SW I TCH
INPUT TABLE
10 (1) TERM
IT~~1 TE ST
JOVIAL TRU E (1)
LOC WAIT (1)

NOTES: (1) Honeywell J OVIAL keyword ; ( )  CDC JOVIAL ke word ; (3) JOCTU
JOVIAL keyword.
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- ERROR ~~SSA GES
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U

3.1 UNIVERSAL CO~421AND ERROR MESSAGES

Error Message :e ~o:iori

Library op ened re ad/wr ite LL~ rjr:; t~ rne f o r  AL~~ R 115rj r -,
with improper password o-~.~~: 3e : e  s ame ~s .hen oreaced.

• C~
-. i t~~~ 1:~ rar1 ~~me o t U  r~ r-~n.

No t h for~ acion on r ead only P r o v ~~oe r e i o i  :roo~~ d L ib r a ry
library ? e rmiL ~~0 or r~~~c - .-e o~~~ l ib r a r y

Procedure invoked wi th  module S~~e-~-:y a m -O -~Le on the library
equal to zero

Too many error messages V~~ e oorra-ozi:n fjr ~ r~~c~~-a ing
err~ r messazos ind tar-on .

No JAVSTEXT speci f ied  S p e c a :  y JACSTEXT and r e r u n .

- I
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B . 2  BASIC ERROR MESSAGES

The error messages* resulting from BASIC source code analysis are:

Error
Number Explanation

0 The first symbol in the JOVIAL source program is not a START
or a CLOSE. A START is assumed and processing continues .

1 A single prime which is not a legal symbol in a JOVIAL source
program has been encountered . The prime is ignored .

2 The constant has an illegal format. The resulting constant
may not compile .

3 A comment is terminated by a dollar sign . The first symbol
following the dollar sign is considered to be the beginning
of the next statement or declaration.

4 The define information overflows one of the tables provided
for it. As a result , this define directive and all subsequent
define directives may be ignored.

5 The preset data constant conflicts with the definition of the
item with which it is associated . The constant is processed
as if it were legal.

6 The symbol encountered ir a preset data list or as a single
preset data constant is neither a constant nor an END. If
the illegal symbol occurs as the first constant in a list or
in the place of a single preset data constant , the symbol is
changed to the constant zero. If the illegal symbol occurs
within a preset data list , it is ignored. If the next s mbol
in the list is a constant or an END , the process ing of the
preset data list is continued . If not , the processing is
discontinued and the next symbol Is considered to be part of
the next statement or declaration.

- - 
7 An illegal character has been foun d in the JOVIAL source pro-

gram . The character is treated as a blank .

8 An end—of—file has been encountered on the input device , but
no TERM $ has been found . A TERM $ is assumed and processing
continues.

10 The symbol which begins the statement or declaration is not
legal at the beginning of a statement or declaration . The
JOVIAL source program is scanned until a symbol legal at the
beginning of a statement or declaration is encountered .

*
BASIC error messages differ from JOVIAL compiler error messages. Many errors
can be treated as warnings.

B—3
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Error I

Number Explanation

11 A s t a t em e n t  or a declaration which Is not Legal ~i :h in  a t ab le
declaration has been encountered . The processing of the table
is terminated. If there are no other declarations for the
table , it is removed from the dictionary .* Then the current
s ta tement  or dec la ra t ion  is processed normally .

12 An E- or A - f a c t o r  f a r  a constan t contains more than the number
of numerals allowed for it. The number is truncated on the
left.

13 The name is mi s s ing  f r o m  a close , p rog r am , or switch declara-
tion . The declaration is ignored.

14 A simp le i tem has been defined by a status constant . An in-
complete def inition for the item is left in the dictionary .

15 A name other than a sequence designator , simp le i tem , or
procedure has been used wi thou t  be ing  previous ly d e c l a r e d .
This e r ro r  mes sage  iS printed only when no CC~~ OOL has been
specified. The name -is entered in the dictionary with the
standard mode defInition , unless it is a table name.

16 There Is a s;ntax error in the switch declaration . The rest
of the declaration is ignored.

17 The name appearIng in an OPEN or SHUT is not a FILE name .

18 The FILE nam e does not appear in the proper place in an I/O
statement.

19 A cons tan t is succeeded by a loop variable , abbrev iat ion ,
primitive or name with no intervening blanks . A blank is
assumed.

20 A procedure declaration has been encountered within another
procedure declaration. The previous procedure is terminated .

21 There is a syntax error in the heading of a procedure declara-
tion. The rest of the symbols up to the first dollar sign are
ignored .

*
BASIC makes use of an internal ~IctIonary from which JAYS tables are built.

• 
~~— ‘ç~W .~ -;
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Error
Number Explanation

22 A constant has been foun d in a subordinate overlay declaration
(overlay declaration within a table declaration) . The rest of
the overla~ declaration is ignored .

23 A syntax error has been found in an overlay declaration . The
rest of the statement is ignored .

24 The ext ernal file name is not a constan t or a symbol.

25 A syntax error has been found in a define directive . The rest
of the directive is ignored .

26 The name is missing from a simp le item , table item , or array
declaration. The rest of the declaration is ignored .

27 A STRING statement appears outside a TABLE statement sequence.

28 The dimension information for an array overflows the dimension
table . The rest of the array declaration is ignored .

30 Two contiguous symbols in the statement are not legal placed
next to one another. The left symbol has been ignored .

31 A possible missing dollar sign has been detected . A dollar sign
has been inserted , the statement counter incremented , and the
processing of the JOVIAL source program is continued .

32 A symbol has been detected as illegal inside of the current
level of bracketers (parentheses , brackets , exponentiation
brackets , or absolute value brackets). The statement is
processed as though no error were found .

33 A constant followed by an equals sign has been encountered
outside of procedure parentheses or switch parentheses.
For example:

IF 1 O — A A $

34 A period followed by a right parenthesis has been encountered
outside of a ‘LOC or procedure parentheses , or a period fol-
lowed by a c o a  or an equals sign has been encountered
outside of procedure parentheses. If a name preceded the
period , it has been treated like a statement name . For
examp le:

An — AA—(CC+DD .) $

B-5
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Error
Number Explanation

35 When the end of the statement was reached , the count of
bracketers in the statement had not reached zero. That is ,
there were more left bracketers than right bracketers in the
state’~ent .

36 A right bracketer does not match the appropriate left bracketer.
Error messages may be printed for the remaining right bracketers
in the statement.

37 Brackecers in the statement are nested more than 24 deep .
The processing of the statement has been terminated and the
statement co’~nt er incremented .

38 A dollar sign has been recognized as the left term in a pair
of s -mbols. This dollar sign is illegal but it is assumed
that it terminates the statement. The statement counter is
incremented .

40 The accumulator designator “Ar’ has been encountered outside
of a direct statement. It is processed as if there were no
error.

41 The entity being declared has the same name as a previously
declared entity with overlapping scope and domain. The de—
claration is processed as though no error has occurred.

32 The entity being declared has the same name as a p reviously
used entity with overlapping scope and domain . The declaration
is processed as thoug h no error has occurred .

43 A s tatus constant has been used incorrectly in the statement .
This may result in the integer constant 0 being substituted

- - f o r  the s ta tus  constant .

45 The table containing the names of COMPOOL—defined status van —
-~ ables ~as overflowed . That is, too many COMPOOL—defined status

variables are being used with a total of too many constants.
Subsequent usage of new variables or old variables used with
new constants will elicit this same error nessage and will not
be handled correc tly .

36 The symbo l following the FOR in a FOR—clause is not a loop
variable. The clause is processed normally .

47 The dictionary has overflowed . That is, the JOVIAL source
prograu~ contains too many constants and names. Processing
of the  p rogram has been terminated.

8— 6
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Error
Number Explanation

48 a. A nam e that is not a sequence designator is being declared ,
and is found to be the same as a name that is already in
the dictionary .

or

b. A name Is being used in a way that is inconsistent with
its existing dictionary definition . The name is assumed
to be the same as the one in the dictionary .

49 A global simple item has the same name as a procedure . The
simple item is processed as though no error has occurred.

50 No dimension information has been given for an array encountered.
The preset data are ignored .

51 More than three levels of preset data for an array declaration .
The rest of the declaration is processed normally.

52 The preset data list for an array does not have the same number
of dimensions as the array . The preset data have been ignored .

53 The count of BEGIN—END ’s for the preset data for an array
or string is incorrect since a symbol illegal within a preset
data list has been encountered . The processing of the preset
data list is terminated.

54 There is a syntax error in a table declaration . The rest of
the declaration is processed in as norma l a manner as possible .

- 
• 55 The number of like tables exceeds 26.

56 A syntax error has been encountered in a simple item , table
item , or array declaration . The processing of the declaration
is terminated .

57 The status list is missing from a status item declaration .
The rest of the declaration is processed normally.

58 A table item declaration does not have the correct format for
a defined—entry table. The information in the dictionary
for the table item will be incorrect.

59 The overlay information overflows the overlay table . The
— rest of this overlay declaration is ignored .

- -
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Error
Number Explanation

60 A JOVIAL p r i m i t i v e  which is not  implemented  in the  JAV S dia—
lect has been encountered. (See Appendix A.) The primitive
is ignored .

62 A subsequent constan t in a preset data list is not compatible
with the initial constant in the list. The constant is
processed normally.

64 No dolla r sign was found at the end of a statement. A dollar
sign was assumed , howeve r.

65 No do l la r  sign was found at the end of a declaration . A
dollar sign was assumed .

66 A TERN or end—of—file on the input device was encountered
within a table declaration. Processing of the JOVIAL source
program is discontinued .

67 A TERN or end—of—file on the input device was encountered
within a procedure. END s are added for the procedure. Then
the processing of the JOVLkL source program is discontinued .

68 The BEGIN—END count for the main program was not zero when
the TERM or end—of—file on the input device was encountered.
ENDs are added for  the main program . Then the processing of
the JOVIAL source program is discontinued .

70 A name or a constant overflows the number of characters
allowed for  it ( 120 is the maximum number of characters
allowed by most compilers). The excess characters have been
deleted f ro m the name or cons tant .

71 There are too many characters in the names and constants
used by the JOVIAL source program. Processiz~g of the JOVIAL
sou rce program is discont inued.

73 The number of preset data constants in a list is greater than
the maximum number of entries in the table. The excess number
of constants has been deleted from the list.

74 A preset data constant (P followed by a constant) was found
in an array or table item declaration. The constant was
processed normally.

75 An illegal double period has been encountered . A double period
is legal only when there are two, consecutive floating constants
(example: 2. .2 which is the same as 2. .2). The second period
is processed like a numeral.

3—8
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Error
Explanation

76 A status constant was not found in the status list for the
status variable with which it is associated. The value of
the constant is set to zero .

77 The statement begins with a dollar sign, and the statement
counter is incremented by one.

78 A table declaration with no items has been encountered . The
table is removed from the dictionary .

RU A local simple item has the same name as the procedure in
which it is being used. This item has no local declaration ,
but it is assumed that it defines the procedure as a function.

81 A local procedure call references a procedure with the same
name as the procedure in which it is being used . This is a
recursive use of the procedure name. The two procedure names
are assumed to refer to the same entity in the dictionary .

82 A name used in an overlay declaration or as an actual input
or output parameters for a procedure has the same name as a
table item . The two variables are assumed to have the same
entry in the dictionary.

83 A name not identified as to class (i.e., may be a simple item ,
table item , etc.) has the same name as a procedure with over-
lapping scope . The variable is processed as though no error
has occurred.

84 A table item or table has the same name as a procedure with
overlapping scope. The table item or table is processed as
though no error has occurred.

85 A local table or array has the same name as the procedure in
which it is declared. The table or array is processed as
though no error has occurred .

86 A procedure has the same name as another global variable. The
procedure name is processed as though no error has occurred .

87 A FILE name matches a PROC name .

88 An impossible entry in the variable or label identification
matrix has been encountered . This indicates either a compiler
or machine error.

B—9
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E r r o r
Number Explanation

92 There  is a prese t  data  constant  f o r  a forma l input or output
paramete r for a procedure. The preset data constant is
ignored.

94 There are too many rows in the preset data l ist  for  an array .
The excess colu~~s have been deleted.

95 There are too many p lanes in the preset data list for an array .
All of the rest of the preset data for the array is ignored.

97 The preset data for a string s ta tement  is too long.

98 A 3EG IN is miss ing in preset  ~.at a .

99 A p rocedu re has been used incons~ steu tly. It has been declared
and/or used both as a proced ure and a function . The final
dictionary definition will reflect the way in which the procedure
was declared.

851 More than 3000 names and constants appear in JOVIAL source
• bei ng processed. Program must  be broken down for  BASIC

analysis.

853 A JAVSTEXT directive does not correspond to text type.

900 A token has been mi sc lass i f i ed  in 3ASIC internal processing .

90 1 More than 53 nested modules appear in JOVIAL source stream .
3 The program must be broken down for 3AS C analysis.

941 Module is not a program , p rocedure , close , COMPOOL , or JAVSTEXT .

950 A CLOSE statement occurs in an illegal context .

984 More than 250 word pairs appear in token. The token is omitted
f rom SB.

985 A CO~~ ON s ta tement not terminated with $. A $ is assumed.

9~ 6 An i l legal comment in the same f o r m  as a JAVS directive has
bee n encountered . The token is not entered in the SB table .

188 More than 100 name s appear in the statement. The statement
must be broken down for BASIC processing.

990 The statement has an unrecogn izable class value .

3—10
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Error
Number Explanation

997 Input parameter error .

999 An unknown entry typ e has been encountered in the internal
dictiona ry .

• B—il
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3 . 3  ST.RrCTLRAL E RRA~R ~~SS~ CES

E r r o r  Cor r ect Ive
~!essage A c t  i on

Bad statement type on s tack Check syntax of module. Rerun BASIC
and STRE C ER~J.

BEGIN—END block con ta ins  no I n f o r m a t i o n a l  m essage  only
statement

~uplicate svnbol vhich is not a -uolicate s~~ bol in STB treated as a
local label global label. No rerun necessary

END does not match BE GIN , :FE::~-~ or Check s~-ntax of module .  Rerun BASIC
FOR and 3TRU CT ~ B~AL

External array has overflowed Reduce number of externals to less than
100. Rerun  BASIC and S R ~ CTJ~~~L

External  swi tch  call t r ea t ed  as eclare  sw it ch  in mod ule and rer un
return BASIC and STR12CT1P~ L

FOR s t a t em e nt  not  in s tack  Rerun STRGCT’JRAL

FOR target pointer error Rerun 3AS C and STR ~ C~~J?~~L

FOR var iab le  not  found  in 33 Ch eck synt ax  of FOR s t a t emen t .  Rerun
SASIC and S R ~ CT~~~ L

COTO label not found Check syntax of GOTO statement and re—
run BASIC and STRLTCT~RAL on module

-
: Illegal statemer .t typ e on stack Rerun STRUCTIJRAL

Invalid s ta tement  in IFEITH/ORIF Rerun BASIC and STRUCT JRAL

Invalid token type  in swi tch Check s’.mtax of switch declara t ion  and
declara tion rerun BASIC and STRUCTURAL

JOVIAL statement missing Check syntax of nodule for DIRECT—
JOVIAL sta tements . Rerun BASIC and
S I RL CT ~RAL

Mc—dule number <=  0 Specif y a nodule on the library . Rerun
ST RU CT~ R~L

8—12

— .- - 1~—.-’ — - - - - ~~~~~ .•-t~_ .~-

_ _ _ _ _

— ~ ~~~~~~~~~~



Error Corrective
Message Action

Nested switch call treated as fall Replace switch invocation in swi tch
th ro ugh case dec la ra t ion  b y a label an d rerun BASIC

and STRUCTURAL

Never found PROC statement JOVIAL procedure must contain PROC
statement . Rerun BASIC and STRUCTU RAL

Pointer LQ 0 Rerun STRUCTURAL

Possible inf ini te  ioop detected Rewrite module to remove infinite ioop .
Rerun BASIC and STRUCTURAL

Stack overflow Increase the stack size by recompiling
STRUCTUR A L.  R e r u n  STRUCTURAL .

Stack underf low Rerun BASIC and STRUCTURAL

Switch name missing Check St ITCH syntax and rerun BASIC and
STRU CTURAL

Test stack overflcw Increase the size of the test stack by
recomp iling STRUCTURAL . Rerun
STRUCTURAL

Too many paths begin at statement Increase the size of the DD—path queue
by recompiling STRUCTURAL . Rerun
STRUCTU RAL

- 

- 
Too many statements on DD—path Increase the size of the DD—path state-

ment list by recompiling STRUCTURAL.
Rerun STRUCTURAL

Undefined GOTO Check location of label referenced in
COTO . Rerun BASIC and STRUCTURAL

B—l3
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B. + INSTRU~~NT ERROR ~~SSAGES

~rror Corrective

~essa~e Action

Bad nodule number Specify a nodule number within the
library. Rerun INSTRL~~NT

3ECIN—END block contains no Inform at ive  nessage
statements

Cculd not natch parentheses Check syntax of statement. Rerun
BASIC , STRUCTU RAL , and INSTRU~~ NT

‘el imiter stack overflow Increase the size of the delimiter
stack by recompiling INSTRL ’NENT. Re-
run IN STRU~~ NT.

:irective not recognized Check syntax of directive. Rerun
BASIC , STRUCTU RAL and IN STRUME NT

External switch call not Declare switch in nodule . Rerun BASIC ,
instrumented STRUCTURAL , and IN STRU~TNT

GOTO label not found Check syntax of rCTO statement . Rerun
3ASTC , STR UCTURAL , and TNSTRUMENI

Input st ring too long——trunca ted  Change size of in te rna l  b u f f e r s  by
f ro m head recompil ing NS TR NT. Rerun

INSTRU MENT

Invalid statement typ e in chain Check syntax of IFEITH statement. Re-
run BASIC , STRUCTL ’RAL , and INSTRL~~~NT

Invalid switch type Check syntax of switch declaration.
Rerun BASIC , STRUCTU RAL , and IN STRUMENT

Last statement in nodule is not Add a TERN or END statement to the
TERN or END module and rerun BASIC , STRUCTU RAL and

tN STRU~~ NT

No DD — path  fo r  s tatement Rerun STRUCTURAL and INSTRU MENT

Number of switch labels <= 0 Rerun STRUCTURAL and INSTRUMENT

~R:F statement number not on false Rerun INSTRUMENT
bra nch stack

Pointer out of range Rerun STRUCTURAL and INSTRUMENT

B—1 4
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Error Corrective
Message Action

Stack overflow Increase the stack size by recompiling
INSTRUMENT. Rerun INSTRUMENT

Stack underf low Rerun INSTRUMENT

String longer than text buffer Increase the size of the text buffer by
recompiling INSTRUMENT. Rerun
IN STRUMENT

Unable to recognize type of FOR Check syntax of FOR statement . Rerun
statement BASIC, STRUCTURAL , and INSTRUMENT

Variable not declared in preceding Declare variable in TRACE directive .
TRACE directive Rerun INSTRUMENT

4

t
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3.5 ASSIST ERRO R MESSAGES

Error Corrective
~essage Action

Beginning ~DP outside range of ~D— Incorrect co~~and . Rerun ASSIST
paths

Target J D P  outside range of DD—paths Incorrect co=and . Rerun ASSIST

Too ~anv DD—paths Select smaller reaching set. Rerun
ASSIST

Too many DD—paths in reaching set Select smaller reaching set. Rerun
ASSIST

Too ~anv essential predicates Select smaller reaching set. Rerun
ASSIST

-k B-16
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B.6 DEPENDENCE ERROR MESSAGES

Error Corrective
• Message Action

Too many called modules from group Select smaller group. Rerun DEPENDENCE

Too many calling modules to group Select smaller group . Rerun DEPENDENCE

Too many outside modules called from Select group off library . Rerun
library DEPENDENCE

B—17
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App. B

3 . 7  A~ AiY ER ERROR MESSAGES

~rror Corrective
_______ 

A c t i o n

:::~ ;~ i record on A~~~iT file Check AUDIT file for ~H(TERN) in last record.
If not present , tes t execution did not invoke
the test termination PROBI module.

~~~~ n t c du l e  ~pec ifled Specify only those modules on the library .
Rer un ANALI ER.

~cd ~od~ ie ‘raLce Check AUDIT file for -+H(T ERN ) in last record.
If not present , tes t execution did not invoke
:~ie test ternjnatjon PROBI module. Check
f o r  use of previously written AUDIT file.
Insert test termination PRc-3t call in instru—
nented code where it will be invoked during
test.

B—IS
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*B.8 OTHER JAVS SYSTEM ERRORS

Br ror
Messaie

ACThOD does not know an active module is

Bad call to PUTBIT

Bad module value

Beginning block of search is out of table range

Block does not exist for table

Changed module not yet on new library

Did not know module was active

Entry point tables for both libraries are empty

Frag ment beyond range

Fragment number given as zero

GETLST called for non—variable length table

Illegal block number

Illegal core address

Illegal core fragment number

Illegal library address

Illegal library fragmen t number

Illegal library number

Illegal table number

t Improper call to PR EPT

Index bey ond block size

*The error messages listed in this section are for internal JAVS errors iridi—
cative of flaws in JAV S software over which the user has no control.

• B-19
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Error
Message

IRSTAB cannot be used with variable length table

Library opened with improper fragment size

LS T’JP bad record  1er~gt h

~~BGET can only be used wi th active modules

MDB not on library

Module location table has been overflowed

Module must be active to change

Module not in core to dump

Module number not yet assigned

Module outside legal range

No more table space available

No such block

No such fragment

Not yet implemented

PUTLST called for non—variable length table

Selected block out of known range

Selected block out of table bounds

Table not known in system

Too many items in variable list

• - - - •- -. —--  - -
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APP ENDIX C

STATEMENT TYPE ABBREVIATI ONS
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App . C

Abbrev iation Meaning Abbreviation Meaning

ARRY ARRAY INPT INPUT
ASMT ASSIGNMENT INSW IND EX SWITCH DECLARATION

AS5N ASSIGN LNV PROCEDURE INVOCATION

ASSY A3S~~!3LY CODE IT~~4 IT~~4

3EGN 3EGIN ITSW tT~~1 SWITCH DECLARATION

CLOS CLOSE JOVL. JOVIAL

CC~O~!CN LASL LABEL

COMT CC~~~~~T MODE MODE

CO~ T CONTINUATION ~~TR MONITOR

CC~~ OOL OPEN OPEN
DEFN D E F I N E  ORIF ORIF
DIR C DIRECT OUT OUT

DIRT JAyS DIRECTIVE OUTP OUTPUT

END D~D OVRL OVERLAY

EXCH EXCHANGE PRO B INSTRUME NTATIO N PROBE

FIL E FILE PRO C PROC EDU RE

FURl 1 FACTOR FOR CLAUSE PROC PROGRAM

FOR2 2 FACTOR FOR CLAUSE PRST PRESET LIST

F CR 3 3 FACTOR FCR CLAUSE p~~-N RETURN

FTJNC FUNCTION SHUT SHUT

GOTO GOTO LABEL STRG STRING

GTCL GOTO CLOSE STRT START

GTSW GOTO SWITCH STOP STOP
GTEX GOTO EXTERNAL LABEL SWT C SWITCH

(RETU RN )
TAB L TABLE

IF IF 
TBLI TABLE tT~~(

10 10
TERM TERN

IFEI IFEITH
TEST TEST

IN IN
WAIT WAIT

C—2
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INDE X

Actual parameters
Repo r t  5—54

ANALYZER
Const raints 3—9
Coverage 2— 19
Functio n 1—2 , 2—1
Option commands 4—11, 4—12
Processing 2—20
Purpose 2—19
Tracing 2— 19

ASSERT directive 1—li

ASSIST
Constraints 3— 6
Function 1— 2 , 2— 1
P rocessing 2 — 9

AUDIT file 1—4 , 2—13
• Declaration 2—14

BASIC
Constraints 3—3
Funct ion l 2 , 2— 1
Option commands 4— 10
Processing 2— 2

Card image listing 5—36

Code expansion 2—18

Commands 4—1 , 5—1
— Command language 1—5 , 1—6

Keywords 4-2
Lib rary 4— 1
Module selection 4—1 , 4—8 , 4—9
Overlay commands 5—3 , 5—4
Print/punch 4— 3 , 4— 15
Process execution 4—3 , 4—10 , 4— 13
Process option 4—1
Startup 4—1 , 4 7
Termination 5—3 , 5—4
Universal 1 5

Comments (in source text) 537

COMPOOL
Data Collection routines compool 2—14
Identification 1_la
Processing 5—41

I—i
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INI~2X (-:~~~t . )

C~ o~ u:atjon d i r~~~t L :e s L — l l , 2— 8
5-7 3

ar : o r a~ o~ ~~1 a

3—9• X~ SI ~ T
BAS IC 

3—331? 3— 8tN S:~ 5~[ENT 3—5
3—4

3ast  E: cu~~j~~ 3—7iversaj. 
3—2

Cov~ ra;~ ( est )

3—10S t at ~ ment 5— 13

C ro s s  r e fer e n o c  3 — 2 4

Database librar ’,
~~ z i~~it io~ 1—4

Daza co l lect ion
~ou:i~~~s 2—LI , 2—13 , 5—72 , 5-73 ,

3— 73?~ c3t  2-13

Data flow
AS 31~ T directive 1—11E:~~ECT d i r ecr ive  1—11OFFTR.A CE d i r ec t i v e  1— 12TRACE di r ec t i ve  1—1 2 , 1— 13

3D— Do th
• De f i n it i on  2 — 4

2-3, 2-6

DEPE ND E N CE
Funct ion 

1—2 , 2—1-t
P~L~~ /ar i~ b 1~~ 3—33

5— 59

E r r or ~es~ o~ es B—i

Example pro~ rim 1—7 , 1—8

• 1—2 



INDEX — (Cont.)

Execution time 5—22

E)~~ECT d i rect ive  1— 12

Files
Iden t if i c a t i on  1—4

Formal parameters
Report  5—54

IN STRUMENT
Code expansion 2—1 8
Cons train ts 3 5
Directive ins t rumenta t ion  2—8 , 2 l 1
Function 12

Op tion commands 4—11
Processing 2—7
Structural instrumentation 2—8

Inter-module  dependencies 2 1 0 , 5 4 6 , 5 4 8 , 5 3 0

JAVS overlay 1—4 , 1—5 , 1—6 , 2— 2 1

JAyS TEXT
Directives 1— 10
Identification l l O
Listing 5—88 , 5—90
Selection 5—56 , 5— 7s

JOVIAL keywords A 1 , A 2

Libra ry
Commands 4~~~, ~~~~~~ 4 — 6
Definition 1—3
LIBN E~ 1—4 , 2 — 2 , 4— -. , 5—5 , 5 — 4 5

- - LIBOLD 1— 4, 2—3 , 2— 9 , 2 — i C .
2—19 , 4— 4 , 5— 82

Macro commands 4 — 2 , 4—3 , 5—4 3 , 5—5 9 ,
5—96 , 5— 109

Merging libraries 5— 79

Module
Definition 1—10 , 2—2
Example 1—7 , 1—8
Listing 5—92

• Selection 5—81

OFFTRACE directive 1-12

1—3



:NT:x (C~~-t t . ~

1—3

?~ C3D 
— L 5

2 — 7
—1 3 , 2—1 5 , 3—75

PSü3I — L 3
•~o::~ a:~ o :~ serc:o’n 5— 75 , 5—76 , 5—10 1, 3—1 )2

2—1 7

?r~ ora~ :~~~ -s 3— 1
3 — 1 6

?~~~ r i~ 
-~~~~~ t o r 1 : r i

E fle 1-3 , 2- 13 , 2- 16
Jo-:stext 5—1 03 , 3—104

5— 13 6

E~o~~c C~ io~ set 3—29

~etesti~~ ijonce 2-13

E urce text orocessiog 2—3

otat~~o~ t ~~~ ~b5re’iisci- :r~s

Selection c : ~~~d 1— 3
3re o~~~~ in t o  ~~ c~~Les  2 — 2
Text  t i e nt i f  i o a t i @n  1— 10

Con~ triints
Ei r i c t L~~n 1—2 • 2 — 1
: p t i ~~ -~ r eri d 4—1 0 , 4— 1 1
?ro c~ ss ~~ 2— 3

S.~ D 1  tob le 3—10 , 3_ 97

Test ~ss :-~n -e

St c1,e
3-13

r-iinot i n .1—15

1—4
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INDEX (Cont.)

Test descri p t ion
PROBO 2—15

Tes t execution 1—2
Comp i iat i on  2—13 , 2—16
Inpu ti ’ Ou tput  2— 18
Loading 2—18
Processing 2— 12
Pu rpose 2— 11

Time (execution) 5—22

TRACE directive 1—12 , 1—13

Tracing
DO—paths 5— 12
Modules 5—1 7

Tree 5—57

- • Universal
Commands i_S
Constraints 3 — 2

Wrapup 4-16 . 5 6 2

-
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MITIJC SYSTUs4

BASE UNTTS:
Quantity _~L~I~~~L Formula

length metre to
mass kilogram kg
t ime second a - •

electric current ampere A
therm odynamic temperature kelvi n
amount of substance mole tool
luminous intens ity cande la cd

SLPPLEMLNTA&Y UNITS:
plane angle rad ian rad
olid angle ateradian ST

DER IV W UNITS:
Acce lerat ion met re per second squared TTt S

act ivi ty (of a radioactive source ) disintegration per second Id isint eg r et iO nlS

angul ar acce leration radia n per second squared red s
angu lar velocity radian per second rads

area square metre - -  rn

dens ity k i logram per cubi c metre kg m

electric ca pac ita nce fara d F
electrical conduc tance sie mens S A ,V

electric field strength volt per metre V m

eleceic induc tance henry H V~~A

electri c potent ial difference vo lt V V~ A

elec tnc resistance ohm ‘~ A

electr omot ive for i e volt V W A

energy j oule I N-rn

entropy j oule per kelv in
force newton N kg-rr~s

frequency hert z Hz ( cv L: e )

i llurni nance lux lx lrrL m

• luminance candela per square metre cd. m
lum inous f lux lumen Im cd-sr

• magnetic field strength ampere per metre - •  A m
magnet ic flux weber Wb V s

magnetic flux de nsi t y tes la T W~ m
magnetomoti ve force amp er e A

-‘ power watt ‘A
pressure pasc al Pa N rn

~~~~~ quantity of electric ity coulomb C A ’s
quantity of heat joule I N-rn
radiant inten s ity w a tt per s t e rad ian ‘A sr

specific heat j oule per ki l o g ram-kel vin
stress pascal Pa N to

t hermal conduct ivity w att p.r metre -kel vin W m•F~
ve locity metre per second Tn_ S

viscosity , dynamic pas cal -second Pa.,

viscosity , kinematic square met re per second mTi

voltage vo lt V W A

vo lume cubic metre m
wavenu mn ber reciprocal met re - (w ave )Im

work jou le N-rn

Sl PR~~~~ES:

Multip lication Factors Prefix SI Sym bol

1 000 000 04)0 000 10° Icra T
1 000 000 000 gigs  C

1 000 000 = 1Q~ 
meg. M

1 000 10 ’ kilo k
ioo~ to 2 hecto’

30 = 10’ deka di
0 1 • 1 0 ’ decl~ d

0 0 1  • 10~~ 
ceritt C

000 1 = 10 — ’  milll m
0 001) 001 • t0 ~~ 

micro
0 00(i (XX t OCI - 10- flafl o fl

0 000 00(i OO( , 001 • 10 ’s P~~-°
0000 000 000 (1110 001 • 10 ’ ”  famin

0 000 000 000 1100 (100 001 • 1 0 ’  ItIC)

To be .void.d wher e poss ible
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MISSION
of

Rome Air Development Center

R~X plans and conducts research , exploratory and advanced
d.veloiaent p rogr ama in co—sand, control , and cc.uuunications
(&J activities, and in the C3 areas of infozv~ation sciences
and intelligence. The princip al t chaica l mission areas
are coemunicat.ions, electro~nagnstic guidanc. and control,
surveillanc, of ground and aerospace objects, int.lligenc.

-= data collection and handling, information system technology,
ionospheric propagation, solid stat. aci~nc a, ai cro~~ve
physics and electronic reliability, maintainability and
compatibility
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