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user procedure designed to facilitate management of the development of
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Block 20 continued .

the source code under development . Flow charts and internal documen-
tation are summarized for the program manager.

(2) After the software is compl ete, external documentation can he
produced from the internal documentation and compilation maps by running
the ADS program .

The ADS program is written in Control Data Corporation (CDC ) FOR-
TRAN extended , version 4.6 and can be used on COC 6000/7000 series com-
puters with few or no modifications. This report provides detailed user
instructions for ADS.
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THE AUTOMATED DOCUMENTATION
SYST EM -- USER MANUAL

1 INTRODUCTION

Good documentation can appreciably extend the useful life of a
software tool and increase its efficiency by allowi ng individuals not
invol ved in its initial development to use it  effectively. There are ,
however , no universal standards for good documentation . Indeed , what is
effective documentation for one type of software may be completely in-
sufficient to the needs of another type of software. In addition , pro-
grarrv’iers are generally unable or unwilling to prepare documentation
until after compl etion of the final development of software tools --
long after details intrinsic to the development process are forgotten.
As a result , it is almost impossible for software managers to obtain ac-
curate , up—to -date reports on the ongoing devel opment process.

The Automated Documentation System (ADS ) was developed to provide
high—quality documentation while simplifying the job s of both the pro-
gram devel oper and the software manager. In effect , ADS becomes p~rt of
the software tool , thereby allowing internal and external documentation
to proceed simultaneously with software development . ADS can create
documentation tailored to the uni que needs of a software tool , relieve
programers of the tedious task of ‘t after—the-fact ” documentation , and
provide software managers with an effective method of supervising the
software development process.

Objective

The overa ll objective of this study was to provide a comprehe nsive
standard for software development , and to provide user instructions for
the ADS method of produc i ng internal and external documentation for
software projects.

Out line of Report

Chapter 2 contains an overview of ADS ; Chapter 3 describes ADS
input format code; Chapter 4 details ADS program control , ADS commands ,
and various options available with ADS ; and Chapter 5 outlines ADS job
control and data files used by ADS. 
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ADS will be available from Boeing Computer Services Company , under
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2 ADS OVERVIEW

Background

Essen t i a l l y , ADS is an organizational tool —— a program for report-
ing on the devel opment of another program. Its function is that of the
journalist/librarian of a program under development: first , it qath~rs
information supplied to it by the programmer and computer; it then
files , organizes , and cross—references this information. Finall y, it
summar i zes the information in a report .

At present , ADS can only be used to document FORTRAN programs , and
will only interface with compiler reference maps produced by the Control
Data Corporation (CDC).

This chapter presents an overview of ADS — -  how it works and how it
can be man ipulated by the user. Although ADS is itself a program , to
avo id confusion the terms “program ,” “ sub pro gram ,” “ rout i ne ,” “ source
code ,” etc., will refer only to the program under development and being
documente d by ADS .

Using ADS on a program under development is easy. The basic re-
quirement is that ADS comment cards be implanted in the FORTRAN source
code of the program being documented by ADS . Thus , ADS allows documen-~tation to proceed simultaneou sly with software development .

Beginning the Documentation Process With ADS

ADS initially requires three types of input (see Figure 1):

1. All or part of the source code implanted with ADS comment card s

2. ADS commands

3. The comp i l er reference ma p for a l l  or part of the pro gram un der
development .

The source code is the actual FORTRAN code of the program being doc umen-
ted by ADS ; ADS can use all or part of this code. ADS command s are user
instructions to ADS which tel l ADS what to do with other inputs and what
reports to produce.

The third ADS input , the compiler reference map , is part of thl’
output produced by the FORTRAN compiler on CDC computers and usually
follows the FORTRAN source code listing also produced by the compiler.
The compiler reference map is used by ADS because it is , in effect , an
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Fi gure 1. ADS input and output.
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index of the program (subrout i ne , common block) under development. It
i n c l u des i nforma ti on pert i nen t to the program , such as :

1. Var iable names

2. Routines cal led within the pro g ram or su bp rogram

• 3. Common blocks referenced within the program or subprogram

4. Entry points for the program or subprogram

5. Files referenced by the program or subprogram

6. Inline functions used by the program or subprogram

7. Equ ivalence classes for variables

8. The len gt h of the pro gram , subprogram , conmon bloc ks , arrays ,
etc.

(Note: FORTRAN programs or subrout i nes must be compiled [with or
without errors] before ADS can be used to document them.)

The compiler reference map not only provides informati on useful for
the documentation of the source code of the program under development ,
but provides a means by which ADS can verify the comprehensiveness and
accuracy of the ADS comment card s implanted in the program source code
by the user.

ADS produces two types of out ~t from the input described above :

1. External documentation reports

2. In ternal documentation files.

External documentation reports are the program documentation produced by
ADS ; their content depends upon the commands given ADS by the user.
These commands are detailed in Chapter 4. Documentation files are
stored computer files and contain data regarding the program under de-
velopment that is being documented by ADS. These data are derived from
ADS comment cards and the comp iler reference map. Since documentation
f i les  are store d onl i ne i n the compu ter , they can be reta i ne d i nd efi-
nitely and used to create reports and/or new documentation files as the
program is refined and extended . The only requirement of the pro-
grammers is that they exercise ADS frequently enough to keep the docu-
men tation files current with the software development activity.

11
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Expanding and Updating Documentation

ADS is intended for use during the ini t ial  as well as intermediate
and final stages of software devel opment. Since ADS is designed to
update and expand it.s documentation , it can be impl emented even in the
“ skel et a l ”  phase of program development , i.e. , when a program consists
of routines yet to he fully developed , routines which though largely de-
veloped will require revision , as well as routines in final form .
~p~ates and expansion of ADS documentation do not requ i re the programmer
to redo documentat ion input for software elements that do not change .

When in the update mode , ADS uses the source code and comp iler ref-
erence map for new and revised portions of the program under devel-
opment , as well as information from the documentation files pertaining
to software elements which do not change . The source code , reference
map, and “old” doc umentation files are input to ADS to produce new docu-
mentation files and/or new external documentation reports.

This process should be repeated as often as necessary to assure up—
to-date documentation of the program. The process is usually i nexpen-
sive since data rel ating to unchanged software elements can pass without
man ipulation from old to new ADS documentation files. The user and ADS
need only process data relating to new or revised portions of the pro-
gram such as new su b rou ti nes , chan ged common bl ocks , etc. (See Figure
2.)

Doc umentation Output

ExtErnal documentation reports for the program under development
can be produced by running ADS using the documentation files without
referring to either the source code or the compiler reference map (see
Figure 3). The most recent documentation fi l es are used by ADS to pro-
duce the report in the form dicta ted to it by the user in the ADS com-
mands. This option of retrieving documentation from ADS at any time is
es pec i a l l y  useful to sof tware project man agers an d team lea ders because
it allows them to monitor the progress of a software development project - -
without disturbing the program developers.

Examp le

Figures 4, 5, and 6 show the FORTRAN source code for a main pro-
gram , the comp i le r reference ma p for that pro g ram , and the ADS commands
which will activate the ADS docu,ientation files and write external re—
ports , respectively. Figure 7 is a sampl e of a report produced by ADS.
Fi gures 0, 9, an d 10 ar e the source code , reference ma p, an d ADS corn-
mands , respectively, necessary to u pdate documentation by adding one

12 
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subrout ine. Figure 11 is the ADS commands which are used only for pro-
duc ing external documentat ion reports. Finally, Figure 12 is a samp le

of a second externa l documentation report option ava i lable from ADS --

the st atic cal ling structure or tree diagram of the program under devel-
opment .
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OLD SOURCE 
COMPILER

DOCUMENTATIGR I CODE I I REFERENCE I
FILES j  FOR NEW I M 

~ R
OR CHANGED ADS
P~ATS OF PARTS OF COMMANDS
TIC PROGRAM THE PROGRAM

‘II

ADS

\
\‘N REPORTS

NEW
DOCUMENTATION

FILES

Fi gure 2. Expansion and update of ADS documentation.

MOST
UP-TO-DATE

I)OCUMENTMION
FILES COMMANDS

ADS

REPORTS

Figure 3. Production of reports directly from documentation files .
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PROC.PAM M A TW (INP U T ,OUTP IJ T)
co TTT LF :=
CO M AT N — M A I H  PR OGRAM OF M A N UAL FxAM PL E
cn AU THO P : THIS SYSTFM PROG R AMMER
CD PU PPOSE :=
CO T HF PUPPO SF OF T H I S  PPOC,PA M IS TO T L L U S T P A T ~ HOW A PPOC,RA P4 uNI)FP
CD OEV FL O PMF NT M IG HT UT I% 17E AOS. THF PROr,P AM IS OU TLIN FS BY THE
Cr) MA ~~ PROc ,PAM. THFN AS OTHER Ro(IT1~4ES AP E DFVE LO PFO T HFY W ILL QF
Ct) AD OFO TO T~ F DOCUM E NTAT ION FILFS.
C

cA L L  SUfU
C

cA ( L SUP’
C

CA t L SUR~
C

STOP
END

Fi gure 4. FORTRAN source code for a main program.
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25 JUL 78 ii .55.5’ CERL — ADS — MESSA GE CIUTPUT PAGE

TITLE THE ADS USER MANUAL EXAMPL E ;
PRINT NARROW (DUMP ) FOR MAIN ;
END ;

Figure 6. Samp le ADS commands .

?5 JUL 7B 11.55.54 CEPL — ADS — VE D SION 1.0 PAGE
THE ADS USER MANUAL EX A IA PLE

DUMP AS OF 25 JUL 78—MA IN

T ITLE.
MA I N  — M A T H  PROG RAM OF MANUA L EXAMPLE

AUTHOR.
THIS SVSTFM PROGRAMM ER

PUPPOSF .
THE PtJPPOSE OF THIS PROGRAM IS TI) ILLUST RA TE HOW A PROGRA M UNDER
r)EV ELOPM ENT MIGHT UT IL I7E AD S. THE PROGR AM IS OUTLIN ES BY THE
M A I N  PPOG PAM . THEN AS OTHER ROUTINES ARE DEVELOPED THEY WILL BE
ADDED TO THE DOCUMENTATION FILES.

FILES USED IN M A I N  AP E — —

INPUT OUTPUT

VARIA BL E DICTIONARY FOR ROUTINE M AIN — — •~~ NONE **
THIS A M A I N  PROGRAM OF LENGTH 7 WORDS.

ROUTINES CAL LE D BY M A I N  AR E ——
SUP1 SUB ? SUB3

CO MMON BLOCKS CALLED BY MAIN AP E — — •* NONE •e

THE ROUTINES WH ICH CALL MAIN APE — — •* NONE e.

Figure 7. Sample ADS report.
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SURR OU T INE SIIRI
CD T ITL E :=
CD SUR I — THE FIR ST SUBROUTINE OF THE PROGRAM TO RE TMPL (MENTEB .
Cl) AUTH D Q := THIS SYSTEM PRO l~ RA M M E R ( S ) .
CD PUPPl)SE :=
CD THE PU RPOSE OF THIS ROUT INES IS TO SHOW ~‘4O W ONE MIGHT ADD A
CD ROUTINE TO A DOCU ME NT A TION FILE UNDER DEVELOPMENT .
C

C ALL SUBRIE
RE TURN

Figure 8. Sample of source code for a subroutine.

SUBROUTI NE SUBI 7600_ 760fl OPTs)

I SU PPOUT INE SI IRI
CD T!TI E:~
CD SUB1 — THE F IR ST SUB ROUT INE OF TIlE PROG RAM TO RE IMPL EMEN TEO.

CD AUTHO P := THIS SYSTEM PRO r ,RAMMEPI S).
S CD PUP POSF:=

CO THE PURPOSE OF THIS ROUT INES IS TO SHOW 140W ONE MIGHT ADD A

CD R O u T I N E  TO A DOCU MENTATION FILE UNDE R DEVELOPMENT.

C
C ALL SUBPTE

10 RETUR N
END

SYMBOL IC REF ERENCE MAP (P~ 3)

ENTP Y PO IN TS OFF LINE RE FER ENCES
SURZ 1 10

E XTER NA LS TYPE ARGS REFERENCES
SURR TF — 0 q

ST A TISTICS
PROGRAM LENGTH 4R 4

Fi gure 9. Samp le of reference map for a subroutine.
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PR INT NARROW (DUMP ) FOR UPDATED ROUTINE ;
EliO t

Figure 10. Sample ADS conunands to update documentat ion by adding subroutine.

CER L — ADS MESSA GE OUTPUT

PRINT NARROW (DUMP) FOR ALL ROUTINESI
•~ WARNING REQUESTED PEAD OF RECORD (ROUTINE ) — — 5tIR2 • RECORD NOT ON MASTER FILF

•~ W*PNINF, REQUESTED READ OF RECORD (ROUTINE ) — — SUB3 ‘ RECORD NOT ON MASTER FILE
0, WA PN Il44 , REQUESTED READ OF RECORD (ROUT INE I — — SUBRTE , RECORD NOT ON MASTER F I L E

D RAW NARROW FULL TREF

Figure 11. Sample ADS commands used only for production of external
documentation reports.

CERL — ADS — VEp SION 1.0

THE ADS USER MANUAL EXAMPLE

T R EE

M A IN ,_ _

eSUBRIF
•SUB2

I~~SUB 3

Figure 12. Tree diagram of program under development.
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3 ADS SOURCE CODE INPUT -- FORMAT

There are 19 documentation Categories in which a programmer may
store information regarding a program under development . These catego-
ries are l isted in Table 1; detailed explanations of each Category are
found in App en~f lx A.

Special ADS comment cards (“Cfl~ lfl Columns 1 and 2 of the source
code) are used to insert documentation regarding a program under devel -
opment to ADS. To enter an ADS documentation comment (1) type “CD” in
columns I and 2 of the source Code , (2) type the title of the documen-
ta t ion category selected from the 19 provided by ADS , (3) type “ : “ , (4)
type “CD ’ i n co l u m n s 1 an d 2 of the sou rce code , fo l lowe d by the fir st
line of the comment , and (5) repeat step 4 until the Comment is com-
plete.

For example , the forma t for an AD S commen t on the pur pose of a pro-
gram is

CD EtJP POS E:=
Cr) i~[ PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE DIRECTIVE S TO
CD SORT OLDPL -- UPDATE LIBRARY . UP TO THREE LEVELS OF DECKS
CD CAN BE EXCLUDED FROM THE TOTAL SORT (AND THEN ARE SORTED AMONGST
CD THEMSELVES). COMDECKS ARE SORTED SEPARATELY FROM MAIN DECKS. EA CH
CE) lEVEL MUST ALSO INPUT A DECK NAME THAT ALL DECKS IN THE LEVEL WILL
CD FOLLOW --  THE DIRECTIVE WIL L BE OF FORM:

The ~h~ve will appear in the external -loc umentation report as:

PL RPHt~E
THE PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE DIRECTIVES TO
SORT OLDPL --  UPDATE LIBRARY. UP TO THREE LEVELS OF DECKS CAN
BE EXCL UDED F R OM THE TOTAL SORT (AND THEN ARE SORTED AMONGST
THEM SELVES). COMOECKS ARE SORTED SEPARATELY FROM MAIN DECKS.
EAC H ~EVFL MUST ALSO INPUT A DECK NAME THAT ALL DECKS IN THE
LEVt~L WILL FOLLOW —- THE DIRECTIVE WILL BE OF FORM :

The user can control the par agraphing of the comment text by in-
serting one or all of the following flags in the source Code:

CD $ Begi n new l i ne a t l e ft  mar gi n

CD$ Begin new line; retain tab setting indicated in preceding line

CD No new l i ne; l i ne may be run on w it h prece di n g line

CDS Beg in new line ; reset tab to indent 5 spaces

20 
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Table  1

ADS Documentation Categories

TITLE FLOW
AUTHOR FILES
DATE WR I TTEN ALGORITHM
REFERENCES SYSTEM D EPENDENCIES
LOCATION NON SYSTEM DEPENDENCIE S
METHOD MACHINE DEPENDENCIES
CONTROL CARDS IMPLEMENTATION DEPENDENCIES
REMARKS VARIABLE D I C T ION A R Y

SYSTEM REVISED (date)
PUR POSE

21
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CD$ Begin new line; reset tab to indent 10 spaces.

Begin new line ; reset t ab  to i n d e n t  15 spaces .

For in exampl e of a program source code impl anted w i th  ADS comment  S
(documentation category , initial comments , and subsequent paragraph inq
flags) and the resultant output (external documentation reports), see
Fi gures 13 and 14.

Common Block I n pu t

ADS comments regarding common blocks within a program are strictl y
l imited to two ADS documentation categor ies:  TITLE and VARIABLE DICT IO -
NAR~’. In addition , ADS comm en ts for common b locks  mus t app ear
contiguously in the source code. For example:

COMMON / COM1/VAR 1 ,VAR2
CD TITLE :=
CI) COM1 - T I T L E  FOR COM 1
CD VA RIABLE DICT I ONA RY:=
-CD VAR 1 — DEFINITION OF VAR 1
CD VAR ? - D E F I N I T I O N  OF VAR 2

Any attempt to enter ADS comment s other than TITLE or VARIAB LE DIC-
TI ONARY , or to type comments nonconti guously, will probably result in
the loss of that common block documentation.

Variable Dictionary Input

Va riable dictionary comments (under the heading “VARIAB LE DICTIO-
NAR Y := ”) must be defini ti ons for variable names already in the source
code. To enter a variable dictionary comment , (1) type “CD” in columns
1 an d 2 of the source code follow ed by “VAR IABLE DICTIONARY: = ” , (2) type
“CD” in columns 1 an d 2 of the source code , followed by the variable
name to he defined and “ — “ and (3) type the definition.

Fo r ex amp le , a variable dictionary comment impl anted in the source
code s

CD VARIABLE DICTIONARY:=
CD FLAGV - FLAG VARIABLE
CD$ 1--> INPUT IS FROM DISK FILE
CD$ 2 --> INPUT IS FROM CARDS

will appear in the external report as

22
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CD TITL E : .
CD ROI T - RTA O A SET OF rICKS TO EXCLU DE FROM GENERAL SORTING
CD PUR”A c ’- .
CD T HE I ;CPOS[ UI TI lT S Pki GRAM IS 10 01 NI VA T! MOV I DIRI C YES TO
CD SA P T A’l OLOPL .- IIPPA IF IRV A X Y . tiP TO TI1VI Ii VI LS OF
CD f lECK S CA N BE EXCLUDE D I RAM THE TOT A L SDKT (AND ~RE THLN
CO Si)RflD A MONGST rHrM~rI . vEs ). cn I4twcMs AR E SORTED SE I’A RAT ELY
CD FROM MAIN DECKS. IPC~’ LEVEL MUST ALSO INPUT A DECK NAME
CD TH AT ALL DECKS IN TiC LEVEL W ILL FOLLOW -- THE DI RECTIVE
CD KILL BC OF FATY :
COS “ ‘ -‘OVE <DEC K X.’-ME> , <INP u T DECK NA ”E>
CES TO LEVEL DE CKS ONE PUTS IN CARDS OF FORM:
CDS C1- L 1--9. NAV E OF EXCLUDED DECK
CCc CA L . 10 BLAN K , I, OR 2
C05 DECK NAMES APE SORTED AND MOVE DIRECTIVES GENERATED
CD — 

SUCH AIIA T THE FINAL ORDER OF THE UPDATE OLDPL WILL
C O B E
COS C ‘PECKS ,
CDS’ DEC KS (INPUT CARD NAMES) WI TH CDL 10 2,
CDS DEC KS (IfTA T CARE NAMES) WITH CUE 10 1 ,
CES DE:~S ‘:01 COMO ECKS) NOT SP E CIFIED ON INPUT CARDS.
CUS NOTE -- DECKS (INPUT CAPD TAMES) WITH COL 10 = OLA NK
CD ARE NOT SORTED ! THESE DECKS CAN REMAIN IN PRESENT PLACES
CD IN THE OLDPL AND BE USED FOR POSITIONING OTHER DECKS. - -

COS THE PSOORAM USES THE BASIC OUTPUT (L~A14) FROM THE UPDATECD PROGRAM AS INPUT (TAPE1).

Figure  13. FORTRAU source code implanted with ADS comments.

TIT L E.
RDIT — READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING
PURPOSE.
THE PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE
DIRECTIVES TO SORT OLDPL -— UPDATE LIBRARY. UP TO
THREE LEVELS OF DECKS CAN BE EXCLUDED FROM THE
TOTAL SORT (AND ARE THEN SORTED AMONGST THE MSELVES).
COMDECKS ARE SORTED SEPARATELY FROM YTI N DECKS.
EACH LEVEL MUST ALSO INPUT A DECK NAME THAT ALL
DECKS IN THE LEVEL WILL FOLLO W —— THE DIRECTIVE
WILL BE OF FORM:

‘ *MOVE <DECK NAME> , <INPUT DECK NAME>
TO LEVEL PECKS ONE PUTS IN CARDS OF FORM :

CDL 1 -- 9 . NAME OF EXCLUDED DECK
COL . 10 BLA N K I OR 2

DECK NAMES ARE SORTED ,Nfl MOVE DIRECT IVE S
GENERATED SUCH THAT THE FINAL ORDER OF THE
UPDATE OLOP L W I L L  BE :

COr”fl[CKS ,
DE CKS (INPUT CARD NAMES) WITH CDL 10 2,
DECKS (INPUT CARD NAMES) WITH COL 10 .
DECKS (NOT CONDEC KS) NOT SPECIFIED ON INPUT CARDS.
NOTE —. DECKS (INPUT CARD NAMES) WITH
CDL 10 • BLANK ARE NOT SORTED! THESE

- DECKS CAN REMAIN IN PRESENT PLACES
IN THE OLDPL AND BE USED FOR
POSITIONING OTHER DECKS.

THE PROGRAM USES THE BASIC OUTPUT (L — A14)
FROM THE UPDATE PROGRAM AS Il(PUT (lAPEl).

Figure 14. ADS Output from Figure 13.
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VARIABLE DICTIONARY.
FLA G V - FLAG VAR I ABLE

1 --> INPUT I S FROM DISK F iLE
2 —- > I NPUT IS FROM CARDS

(Note that variable dictionary comments containing the variable
na m e are indented ten spaces. Th e “ — “ typed by the user following the
variable name has the effect of indent i ng the tab setting 10 spaces to
the right of the left margin —- however this indenting is not under user
control).
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14 ADS PROGRAM CONTROL AND OPTIONS

This chapter further defines the syntax of ADS commands and pro-
vides examp les of various report retrieval options . Words in capital
letters must appear as written. Words inclosed in angle brackets (< >)
must be suppl i ed by the user from an optional list. Symbol s not
inclosed in brackets ( “ — “ , “ ; ‘ , “

,
“
, etc.) must be inc l uded as wri tten.

COMMON(S) indicates that either COMMON or c’~~~ NS may he used .

External Reports: Filing and Retrieval

The contents of documentation reports generated by ADS may he de-
fined by the user. These report names (and defini tions) are stored on
the documentation files and may be retrieved , h name , when pro ducin q a
report (via the PRINT command).

ADS provides two predefin ed report names on ‘—~ich documentation
file: ABSTRACT and DUMP. ABSTRACT provides the ADS documentation cate-
gor i es : TITLE , AUTHOR , PURPOSE , METHOD , ALGORITHM , and REFERENCES.
DUMP , on the other hand , is a comprehensive listing of all possible ADS
documentation stored for a program or common block.

To define a report , the user types:

REPORT <nam e> <section li st>;

<Name> is user supplied and must be less than or equal to 10 typed char-
acters. <Section list> is the documentation categories listed in the
order in which they are to be printed in the external report ; each docu-
mentation category is separated from the one preceding it by a comma.
The final documentation category typed by the user is followed by “ ;“ .

For example:

REPORT ABSTRACT = T I TLE ,AUTH OR ,PU RP OS E ,METH 0D ,ALGOR I TH M ,REFE R E NC E~ ;

(NOTE : The above are the el ements included in the ADS ABSTRACT report.)

External documentation repcrts produced by ADS can be used by pro-
grammers as final documentati on , progress reports , or as information for
other p ro gr ammers. Also , by attaching the proper documentation files ,
individuals other than the ori ginal programmer are able to produce re-
ports on the program(s ) under development .

Report names are include d in the documentation files and mnay he de-
fined for each p rogram ’s documentation files and retrieved , by name ,
when produc i ng a report .
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Additional ADS Documentation Output

In addition to the 19 documentation categoric’~- already described
(see Table 1), four other typec of ADS output can be requested by the
user for inclusion in an external documentation report . They are :
ENTRY POrNT S, ROUT i NE S CALLED , COMMON BLO CKS CALLED , and C A LLED BY.

ENTRY POINTS gives general information about the program: the
entry point names (if more than one); the date documentation was entered
onto the documentation files; the type of routine (PROGRAM , SUBR flU T I~~ ,
FUNCTION); and the routine ’ s len gth. ROUTINES CALLED specifies the rou-
tines called by the program plu s the inl i ne functions used by the pro-
gram. COMMON BLOCKS CALLED lists the common blocks called by the pro-
gram. Pt maximum of 100 possible items is assumed for both ROUTINIS
CALLED and COMMON BLOCKS CALLED. CALLED BY gives the names of the rofi-
tines and common blo cks calling the program under development . In addi-
tion , CALLED BY lists which submodules use the files of the main pro-
gram.

elete Opt i on

Anoth er opt i on  of the ADS program input is the ability to del ete
inforn iation from the documentation files about a particu lar routine ,
common block , or report nam e. The format for this command is:

DELETE <record type> (<name l i s’~ );

<Record type> requires the user to type one of the follow ing: ALL , POP-
TINE , COMMON , or REPORT. <Name list> specifies the routines common 

Lblocks , et c., to be d.~leted of type <record type>. ALL w ill delete all
types of the names in <name list>. For exampl e, “DELETE ROUTINE (MAIN ,
SUB]);” deletes all references to rou t in es named MAIN and SUB1. “DELETE
REPORT (ABSTRA CT);’ del etes all references to report ABSTRACT. “DELETE
ALL (MA ~N , COMI ); ” searches routines , commonhlo c ks , and report lists and
deletes all references to MAIN and COM1 entries.

Prin t Option

To pr in t  reports from the documentation f i le , the user types:

PRINT <report w-idtL <paging > (<report list>) FOR <record l i s t>;

For <report width > the user types either NARROW or WIDE. NARROW repor t s
are sui t able for 8 x 10-1/2— in , reproduction. WIDE reports use the full
w idth of the pr int er paper (14 x 11 in.). <Paging> is one of PAGED or
UNPAGED. PAGED reports (default) start each new item in <record list>
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on a s i n g le page. Report s are also paged within records so a report
will be spaced properly over page boundaries. <Report l i s t>  requires
the user to type the list report names , se para ted by commas , to he
printed for each occurrence of a record in <record list>. When typing
<record list> the user may choose one of the followi ng : (<name list>),
ALL ROUTINE (S) ,  ALL C OMMON(S ), UPDATED ROUTINE(S) , or UPDATED COMMON(S ’ .
The <name list> specifies a set of rout i nes , common bl oc ks , etc. (sepa-
rated by commas) for which a specified external report wil l he produced .
The ALL prefix prints reports for all routines or common blocks
presently on the doc umentation files . Additi onally, warning errors are
printed for each report not yet on documentation files. The UPDATED
prefix wi l l  print report s for each rout ine or common block included on
the documentation files for this run. Thus , ADS can update the doct imen—
ta t ion f i les and produce reports in a single run. For each occurrence
of a “report name ” in <record list> , a report detailing that “reporT
name ” will he produced , showi ng the ADS documentation categories in ~he
order indicated by the “report name ”. For examp le , “PRINT NARR OW (DUMP)
FOR ALL ROUTINE S;” produces a DUMP report for all routines defined on
the documentati on files. “PRINT NARROW (DUMP) FOR (ABSTRACT , DUMP) ;”
produces a REPORT DEFINE report for the two report s ABSTRACT and DUMP.
This command wi l l  also produce a DUMP re por t for any routines or cont~on
blocks with names ABSTRACT or DUMP.

Tree Option

The “tree” option produces a diag”am of the routines on the docu-
menta ti on f i les of the progr am un der deve l opment by using the cross-ref-
erenc i ng i n forma ti on ava i l a b le for each rout i ne. The forma t i s fi x ed by
ADS and therefore cannot be modified by the user. The format for re-
questing the tree option from ADS is:

DRAW <tree type> <report width> TREE <rout i ne> <depth>;

For <tree type> , the user types either FULL or COMPRESSED. For <report
width > , the user types either NARROW or WIDE. <Routine> is optional ; if
<rout4 ne> is included , AD5 will use <routine> as the root of the tree.
If <routine> is not included , ADS will use the main program as the root .
I f mor e th an one ma i n prog ram res i des on the doc umen tati on fi l es , a tree
will be drawn for each m ain program. <Depth> specifies the number of
level s to he includ ed in the tree . (If <depth> is omitted , full depth
is assumed.) A FULL tree includes all rout i nes indicated by the cross-
referencing ; a COMPRESSED t ree does no t i nc lu de each rou ti ne of a pre-
viously drawn bran ch. For example , “DRAW FULL WIDE TREE ADSDOC ;“

shoul d draw a tree the ent i re ADS program. However , “DRAW COMPR ESSED
NARROW TREE ADSRPT 3 ;“ w i l l  d raw only the subtree at routine ADSRPT
for three level s of subr outine calls.
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The tree option displays the basic calling sequence of the program .
A FULL tree shows each rout ine cal led at each level . For exampl e , “DRAW
FUL L NARR OW TREE MAIN; ” might produce:

MAIN
I SUB 3
I ; SUB1
I T IMER

— 

~~~~ *SECONS)
SUB?

I I TIMER
~~~~I *SECOND

1 SUB 1____
TIMER

I * SECOND

wh ereas “DRAW COMPR ESSED NARROW TREE MAIN ;” woul d produce

MAI N
LSUB3

I SUB 1
S ‘ I TIMER

~~~~I*SECOND
LSUB2 

—

LTIMER*
LSUB1*

An “*“ before a name ind ica tes  the rout i ne i s no t on the mas ter
documentation f i les.  An “ *“  following a name indicates that the branch
has already been displ ayed .

The user also has the option of assigning a title to the documen-
tation files. This title will be printed on the heading of each report
and stored in the documentation files. (Additional headings on each
report page will contain a page number , the date and time of the run ,
the report name , record ident ifer , and date of the record on the docu —
men tation files. ) To assign a system title , the user types :

TITLE ch aracters;

Up to 80 typed characters are allowed for the title. Once the title is
stored on the documentation files it need not be input again. For exam-
ple:

TITLE THE AUT OMATED DOCUMENTATION SYSTEM (ADS);

The ADS program will accept and process each statement input to it.
Processing of the input begins when ADS find s the symbol indi cating the
end of the statement , i.e. , “

;
“
. If an error occurs during the parsing
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of the statemen t , ADS skips until it locates the semicolon , effectiv ely
ignoring the statement. ADS first processes any reference maps and
source code the user has attached before beginning production of an ex-
ternal report .

To terminate the ADS program the user types:

END ;

ADS can be run either as a batch or interactive program. ADS re-
ports an d var i ous i nforma ti ve messages are wr i tten to se pa rate loc al
fi les. The report s are formatted for printers; however ADS informative
messages can he received either on printer or interactive terminal
output .

For interact ive usage (though , of course , batch runs wi l l  accept.
these statements), three additional statements are allowed :

HELP ;

ECHO ; (default)

NOECHO ;

ECHO and NOECHO turn on and off echo i ng user input to the ADS program.
HELP provides some information about the form of the input statements. 

. 

-

Dur ing the execution of ADS , error messages may be printed . These
error messages inform the user of invalidities in the input , in source
code processing , and in documentation files processing. For exam ple , if
t he user  i n p u t s  “PRONT NARROW (DUMP ) FOR MAIN; ” ADS w i l l  respond : “****
SEVERE UNKNOWN COMMAND” and continue to the next input c ommand . if , i n
the source code , a rout ine does not have an “end ” card , “SEVERE M I S S I N G
END CARD , RESTART WITH FOLLOWING CARD” wi l l  appear. In the next output
l i n e , the card restart ing source code parsing wi l l  be printed . If a
rout i ne is referenced (i.e , ca l l ed  by a rout i ne tha t has been docum en-
ted), hut is not found on the documentation files , ADS will print : “k~~

WARNING REQUESTED REA D OF RECORD (ROUTINE ) -- EOF. ” The message iden-
tifies what kind of record (in this case a ROUTINE named EOF ) cannot he
found in any ROUTINE COMMON or REPORT category of the documentation
f i le. This message wi l l  only appear once per execution through the read
of the recor d may be requested many times.
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A comp lete AD S proc essing run may then l ook l i k e :

ECHO ;
TITLE ADS USER MANUAL EX AMPLE;
REPORT T I T L E S  TITLE ;
PRINT NARROW UNPAGED (TITLES) FOR ALL ROUTINES;
PRINT NARROW (DUMP) FOR ALL;
DRAW FULL WIDE TREE ;
DRAW COMPRESSED NARROW TREE ROI l;
END ;

A complete l i st of ADS error messages and poss ible causes may he

found in Append ix B. A ppendix C conta ins a quick reference to ADS user

input.
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5 ADS JOB CONTROL

As i nd i ca t ed  in Chapter 2, ADS is designed for , and curren tly exe-
cu tab l e w i th , the Control Data Corporation (COO) FTN version 4.6 corn-
piler. An attempt has been made to make the program portable to comput-
ers of other manufac tu re r s ;  however , reasonably extensive changes in
word size , formats , characters , f i le handling, etc. , are necessary
before th i s can be accom p l i shed .

Assuming that the ADS program is ready to be executed at the COC
computer f a c i l i t y  chosen by the user , certain cont rol card sequences are

• necessary to execute the program and attach and save the required files.

The in te rna l  names used by the ADS program are :

INPUT— The ADS commands described in Chapter 4.

OUTPUT- The printed output file containing informative diagnostics
and optional echo of user—supported ADS commands.

RPTOUT- The reports created by this run of ADS.

REFFL - The reference map information created by the FORTRAN
compiler. Only routines on this f i le are updated
this run. 

. 

-

SRCFL- The FORTRAN source code containing the special ADS
comment cards. The routine found in the SRCFL must
match that of the REFFL.

MASBK- The master random access file containing the documentation
records and report definitions for the system.
This file should be attached when updates to
documentation or report ing of documentation are
done. The f i le MASFL contains old documen tati on
plus any updates performed and should he saved whenever
changes to the documentation are to be kept .

INVBK- The master random access f i le containing the cross-
referencing records (see CALLED BY , p26 ) for
routines and common blocks. This f i le shoul d ~e
attached whenever updates to documentation or
reporting of documentation are required .
The f i le INVFL contains o ld invert records
p lus  any upd a tes performed and should  be sa ved
whenever changes to the documen tation are to be kept .
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MASBK and INVBK are the local file names for the “old” documen-
tation files used as input to ADS. MASFL and INVFL are the new , updated
documentation files created by ADS. For a REFFL input exampl e, see Ap-
pendix  D. For an exampl e of a complete ADS run , see Appendix E.

Although this report outlin es general ADS user instructions , it
should be noted that the exact control cards used for attaching and
saving programs and f i les differ wi th various computer sites depending
upon the site operatin g system .

For a typi cal exam p le us i ng the i n put outl i ne d above , see F i gure
15. In addit i on , documentation files may be too b ig  to store i nexpen-
s ive ly  on d i sks  an d probab ly shou l d be kept on tape .
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<Job cards , account ing cards>

Get/create SRCFL the source code to be run through ADS (Optional ).

FTN ,I=SRCFL , L=REFFL ,Q, R=<>.

Invoke FIN for i n s t a l l a t i o n  us ing  SRCFL ,
creating REFFL for this run.
R= <> , the user may chose
the reference map--i or 2 or 3.

Get ADSDOC Get executable code of ADS .

Get MASBK Get master documentation file , if one
exists.

Get I NVBK Get master i nvert documentation f i l e , i f
one ex ists.

ADSDOC. Execute ADS .

REWIND ,RPTOUT.

COPY ,RPTOUT ,OUTPUT.

Save MASFL / Save Master and invert documentation
f i l e s , if d’~sired .

Save I NVFL

7/8/9 (End of Record Card )

ADS In pu t D i rec ti ves

6/7/8/9 (End of Information Card )

Figure  15. ADS command example.
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A PP E NDIX A :

ADS DOCU MENTAT ION CATEGORY AND USAGE GUIDE

This appendix is in semi tabular format. Each pos sible documen-
tat ion category (section title ) is shown in capital letters followed by
a ~r ief  description of information that might be included in a typical
documented code. The least al lowabl e format for each documentation car-
egory is in capital letters inclosed by parentheses.

ALGORITHM (ALG): denotes a particular type of algorithm being used
in a routine . Th is category is similar to METHOD but might he particu -
larly applicable when the method is not wel l known or is an adaptat ion
of another method to a new purpose. Al so the specification of a partic-
ular algorithm may make the documentation action clearer for some app li-
cations (e.g. numerical rather than information systems).

Examples : —

1. This routine uses the Collins Al gorithm for polynomial divisi on
as outlined by Kn ijth , Vol 2. —

2. This rout i ne adapt s the Taylor series for the sine of an angle
to the constra i nts outlined in the functional requirements of the
system .

AUTHOR (AUT): shows the author of the routine . Wh i le t he AUTHOR
sec ti on may not be useful in final documentation , it can he very usefu l
to the mana ger an d to ot her pro grammers i n the software ’s developmental
Stages.

CONTROL CARDS (CON) : aids the programmer using the system/routine.
In general , systems usually need more instructions than a doc umentation
category can provide though , for some systems , this category could m di-
cate cat alogued procedure usage. The parameters to the catalogued pro-
cedure could be described in more detail in a user ’s m a n u a l .  Th i s ca te-
gory could also serve as instruction to a user of a simpl e program or
routine , an d coul d i nc lu de a user library that contains the program/ rou-
t ine. Since expl ic i t  control cards a lso chan ge from ope ra ti ng system to
operating system , this category could become more confusing than useful
if an attempt is made to document all systems. Additionally, “JCL ” can
be used .

DATE WRITTEN (DAT ): indicates when the rout i ne was written. This
category may be useful to indicate what rout i nes may have been written
prior to some operating system change. In developing systems , the date
written can aid in displ aying the current stage of the devel opment .
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FILES (FIL): indicates the files used by the program/system . This
cate gory shoul d a ppear on ly  i n a ma i n program becaus e the fi le  docuinen-
tat ion record exists as a header record on the documentation f i les .  A
m a x i m u m  of 64 files is allowed for the ent i re system. In addition t.o
the names of the fi l es , this category can indicate usage of the file ,
type of access , etc.

Exampl es:

1. Card input is typically a formatted fi le.

2. Certain f i les can be accessed randomly , sequentially , or word
addressable.

3. Special formatted files (such as weather taoes from National
Atmospheric and Ocean ic Administration INOAA]), may take special consid -
eration. For exampl e , the FILE control card necessary to process the
file could he included .

FLOW (FLO) : illustrates the logical flow of the code. This cate—
gory shoul d be used at the top level of system or for a complex sub-
module. Indentation level option s allowed by ADS can be particularly
effective in this section. Indenting can aid in displ aying “wh ile ”
loops , etc .

For example:

LOGICAL FLOW.

CALL INITIALIZATION ROUTINES (ADINIT , F HI N I T , P I N I T )
WHILE NOT EOF (REFFL)  DO

READ REFERENCE MAP FOR A ROUTINE .
SCAN THE SOURCE CODE PARSING DOCUMENTATION FOR ROUTINE.

PERFORM USER INPUT COMMANDS.
PERFORM END-OF-JOB PROCESSING.

IMPLEMENTATION DEPENDENCIES (IMP DEP): def ines the dependencies of
a system/ rout ine implementation. These dependencies could he of several
types -- certain operating system characterist i cs used by the
system/ rout ine ; assumptions made by the routine about its paramete rs;
new features in the system necessary to imp l ement this code. In each
case , the documented code may work only as long as the impl ied assump-
tions are in effect. It may not be good programming practice to rel y on
cer ta i n “defects ” i n the syst em be i ng use d , bu t i t is  occas i ona l l y nec-
essary . If certa in assumptions are impl icit in imp l ement i ng code , then
these assum ptions should be documented .
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LUCATION (LOC): details the location of the source/object code.

MACHINE DEPENDENCIES (MAC DEP): defines the dependencies of the -

system/routine on a particu lar machine ’ s architecture. For example ,
using a certain worc’ size or arithmetic prec ision can make a system
dependent on the machine of its development. Though a goal in software
development is trans ferability (to other machiies), often the ineffi-
ciencies that can result are too costly to make software even semi-inde-
pendent. However , these dependencies can at least be documented to aid
transferability.

METHOD (MET): describes the method used by the routine. The
METHOD category is similar to the ALGORITHM category but may contain
more information ahol t the way the code is implemented. For example ,
the rout i ne may be implementing an in-order tree traversal algorithm ,
but the method used will depend on the tree data structure . Since FOR-
TRAN is not recursive , the implicit recursion of an in—o rder tree tra-
versal cou ’d be implemented via stacks or some other structure . A
METHOD category could explain how the algorithm is implemented .

NONSYSTEM EXTERNALS (NON SYS EXT): defines the various routines
used by the system that are not part of the system . Much of this infor-
mation is provided by ADS for CDC systems . Howev er , thes e ex te r n a l s
could be documented in this category . Al so , since the documentation
files represent a static version of the actual code (i.e. not directly
executable), “dummy ” docum entation records could be provided for these
kind of externals. Typ ically, these “dummy ” records are used to explain
not only the u sage of the externals , b ut also  why thes e ex terna l s we re
chosen over similar code within the system under development .

PURPOSE (PUP): describes the purpose of the rout i ne. Often the
purpose will be similar to the method used in the routine . (PURPOSE may
be a bri ef descripti on of a simple method whereas the METHOD category
would provide a detailed description. )

REFEREN CES (REF): details various references that may have been
used in developing the rout i ne/system. Another reference could also be
the system ’ s user man ual. For exampl e, if a compl ex algorithm cannot
readily be expl ained in sufficient detail to teach the user about it ,
references are included to indicate where the user can obtain more in-
formation abou t the algorithm or method.

REMARKS (REM): details any documentati on which did not fit under
other categories ; for example , the imp l ementati on of a finite state ma -
chine in the code or the tabular information of states and transi tions.
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REVISED (REV): notes rev isions made to the code. In addition to
date of revision , th is category could also contain the name of and
reason for the revision.

SYSTEM (SYS): denotes the system of the code. SYSTEM can refer to
either the software development system (thus indicating the LOCATION of
the most up—to-date version of the code) or the operating system ex-
pected by the programmer (thus indicating an i nherent IMPLEMENTATION
DEPENDENCY).

SYSTEM DEPENDENCIES (SYS DEP): denotes possible dependencies of
the doc umented system.

TITLE (HI): give s the title of the routine. Typically the title
should be the mnemonic meaning of the routine name. The rout i ne name
m ight also be included in the titl e section. For example , “CD WRLF Z B
- WRITE LOAD FILE ZONE BLOCK” could be the title line for routine
U4RLFZB.

(No te: if the word preceding the “- “ is tI,’~ name of a commonblock , the title text is automati cally taken to be the
common block title. )

For exam ple :

CD LFEH D R - LOAD FILE ENVIRONM ENT HEADER COMMON 
. 

-

Ad ditionally COMMON BLOCK TITLE (COM TIT) may be used for common blocks.

VARIABLE DICTIONARY ( V A R ) :  defines the variables in the
rout i ne/common block. In addition to indicating the usage of the
variable , a definition might also indicate valid values of the variable
an d these va lues ’ mean ings.
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AP PE N D I X  B :

ADS USER ERROR MESSAGES

If these messages are printed during an ADS execution , the user
should correct So!~e of his/her input or bring the output to the ADS con-
su lta n t . The messa ges are of three types -- WARNING , SEVERE , or FATAL.
WARNING messages are informative to the user; SEVERE messages usually
indicate the user must correct something in the code or input ; FATAL
errors indicate that the ADS system has an unrecoverable error. SEVERE
errors in the input commands cause abort of the current input command .

The messages are listed by type; each description includes hint s to
the user of causes and corrections of ADS errors.

W A R N I N G Mes sa ges

I NVAL I D NAME ENTERED --> na me , ILLEGAL FOR TYPE — — > ROUTINE

A name in the <name list> of a PRINT commmand cannot be found on
the master list of routines. User should check spelling, ma ke sur e cor-
rect documentation files are attached , or check SR CFL and REFFL files to
asce rt a i n that su ch a rou ti ne exis ts.

INVALID NAME ENTERED --> name , ILLE GAL FOR TYPE — — >  COMMO N

A name in the <name list> of a PRINT command cannot be found on the
master list of common blocks. User should check spel l ing,  make sure
correct documentation files are attached , or check SRCFL for existence
of common block documenta tion.

I N V A L I D  NAME ENTERED - — >  n ame , ILLEGAL FOR TYPE --> R EPORT

A name in the <name list> of a PRINT command cannot be found in the
master l is t  of reports. User should check spell ing , make sure correct
documentation files are attached , or check prev i ous i n put comman d s for
def inition.

NOT FOUND LIST IS FULL. NO MORE CROSS-REFS ALLOWED

The list detailing the names referenced but not found on the mas~.erf i les is full (100 entries allowed ) and no more w 4 ll be entered into the
list. This list is output as a byproduct of a “PRINT ... FOR ALL .. “
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comman d . If th i s messa ge occurs , onl y the first 100 occurrencc’c will he
l isted.

RE STARTING PARSE WITH FOLLOWING CARD.

Parsing of the source code will resume with the card listed af t er
th i s messa ge. User shoul d c hec k SRCFL an d REFFL fo r one ~o one cor-respondence between modules and reference maps.

ERROR IN REAl) TAB , SET TO NEAREST -- 1 OR 4

The number of indentation levels has exceeded the limit of four.
This message will occur during report processing. User sh ct j ld check
documentation “CD” cards for too many ‘ “ s.

DUPLI CATE WRITE REQUESTED FOR ROUTINE - name - REQUEST IGNORER

A routine has been documented twice in one run. Only the first
will be retained on the documenta tion files. User should check SRCFL
for the duplicate occurrence.

DUPLICATE WRITE REQUESTED FOR COMMON - name - REQUEST I GN ~ :~
A common bloc k has been documented twice in one run. Only the

first will be retained on the documentation files. User should check
SRCFL for the dupl icate documenta tion occurrence.

REQUESTED READ OF RECORD (ROUTINE ) -- name , RECORD NOT ON MASTER FILE

A rout i ne doc umentati on record has been referenced and retrieval
has been attempted , but the record of the requested name is not on th e
documentation files. For exampl e , this message will occur for ext rrnal s
that are part of the FTN library . User should make sure correct docii-
inentation files are attached .

REQUESTED READ OF RECORD (COMMON ) -- name , RECORD NOT ON MASTER F I L E

A common documentation record has seen referenced and retrieval has
been attempted , but the record of the requested name is not on the docui-
mentation files. User should make sure correct documentation fih~s ~reattached and rerun with documentation for the mi ssing common block.
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MISSING ; ASSUMED AT END-OF-CARD

A “ ;“ was expected at the logical end of the statement hut was not
found on the rest of the card .

MIS S ING “;“ ASSUMED PRESENT

A “ ;“ was expected .

SEVERE Messa ges

MACR O NAME NOT ON MASTER FILE --.> nam e

A name in <report list> of a PRINT command cannot be found on the
master file. User should check spelling or make sure correct documen-
tation files are attached .

UNKNOWN KEYWORD IN DELETE COMMAND

The format of the user DELETE command is i ncorrect.

MISSING OR MISPLA CED / IN DELETE

The format of the user DELETE command is incorrect.
.
.

M I S S I N G  R O U T I N E  HEADER , IGNORING CARDS STARTING WITH

A header was found that did not appear to be a valid FORTRAN rou-
tine header. Cards are skipped until an END card is found or a valid - 

-

routine header is encountered .

OVERFLOW OF STRING BUFFER ON OUTPUT ¶

Some comb in a ti on of the code input has cause d the str i n g bu ffe r to
overflow in trying to create a document ation record . Additional infor-
mation is printed that will be useful to a consultant. User should
bring outputs (ADS execution , l isting of SRCFL) to an ADS consultant .
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OVERFLOW OF STRING BEJFF ~R

Additional occurrences of the above error.

TOO MANY VAR I ABLE S IN COMMON BLOCK -- name

The common block displ ayed has too many variables (limit is 100)
for ADS. Either the common bl ock must be redefi ned or ADS must be
changed .

KEYWORD EXPECTED

A keyword is expected in the current input command. User shou~’~check the command for proper format .

R O U T I N E  NAME , DEPTH , OR ; EXPECTED AF 1L R TREE

A DRAW command has improper format . User should check the command
for pro per forma t .

DEPTH EXPECTED

The DRAW command expects a <DEPTH> , but found something entirely
different . User should check command for proper format.

; EXPECTED

A “ ;“ is ex pected i n the current i n put comman d . Us er sho~il d checkthe command for proper format .

UNKNOWN COMMAND

The c u r r e n t  i n p u t  command canno t  be recognized . User should check
input command for proper format.

= EXPECTED AFTER REPORT NAM E

A REPORT input command has improper format . User should check the
comm and for proper format .
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UN K N OWN ERR OR

A REPORT input command has improper format. User should check the
counmand for proper format.

DELIMITER EXPECTED

A REPORT input command has imprope r format. User should chec k h~command for proper format.

EXTERNALS EXPE CTED AFTER NON SYSTEM

A REPORT keyword was not properl y specified. User should check ‘he
command for format.

SYSTEM EXPECTED AFTER NON

A REPORT keyword was not properly specified. User should check the
command for prope r fo rmat.

FOUND END-OF— FILE WHILE LOOKIN G FOR -— character

The end of the input file was found while looking for the indicate d
charac ter .

FOUND TOO SOON IN PRINT STATEMENT

A “ ;“ terminat ed the PRINT command too early. User should check
the donmand for proper format.

MISSING -FOR - IN PRINT COMMAND , SKIP TO

The FOR keyword was missin g in the PRINT command . User should
check thu~ command for proper format.

MISSING IND CARD. RESTART WITH FOLLOWING CARD

Parsing of the source code w i l l  resume with the card l is ted afterthis message. user should place an END card in SRCFL before the l is ted
card .
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ILLEGAL NAME IN N A M E L I S T  FORMAT , S K I P  TO

A word which could not be a name (i.e., a character , etc . )  was
found in a PRINT command . User shou ld check the command for proper
format

DEPENDEN CY EXPECTED

The word DEPENDENCY was expect ed in  a REPORT keyword . User should
check for proper format .

TOO MANY CHARACTERS IN TIT LE , SKIP TO

The TITLE is limited to 80 characters. User should check the TITLE
card to make sure the t i t le string is fol lowed by a “ ;“ , 

“
,

“
, etc.

FATAL Error Messa ges

On a FATAL error , the ind ica ted  me ssages w i l l  he pr i nte d . Also
supplementary information of use to the consultant will he printed . All
~1pI)1icab 1e printouts should he taken to the consultant.

TOO MANY ITEMS IN LIST (ENTRNO)

TOO MANY ITEMS IN LIST (SCANNO)

Too many items have been entered in an ADS list. The items in the
l ist wi l l  be printed as part of the error dump .

TOO MANY E X T E R N A L S  IN  R O U T I N E

The l i m i t  of ex te rna l s  used by one rou t ine  is 100.

TOO MANY COMMONS IN ROUTINE

The limit of commons used by one rout ine is 100.

TOO MANY LOCAL VARIA BLES IN RO UTINE

The limit of local variables used by one routine is 100.
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A P P E N D I X  E :

QUICK RE FERENCE -- ADS USER AND CODE INPUT

ADS Us er I n pu t

Each type of statement listed is ended by a semicol on ( “ ;“). Defi-
nitions for the input commands are listed in Chapter 3 and 4. Charac—
t~ rs “

,
“

, 
“ = “

, “ ( “ ,“ ) “  must be included as shown ; words in all capita ls

~“ust be included as shown .

<INP UT KEYWORD> : : =  ECHO NOECHO I HELP END

<ADS REPORT DEFINE> : :  REPORT <NAME> = <REPORT SECTION LIST>

<ADS REPORT DEFINE> ::= REPOR T <NAME> = <REPORT SECTION LIST>

<NAME> : : =  (user supp lied name <= 10 characters)

<REPORT SECTION LIST> : : =  <REPORT SECTION NAME>[ ,  <REPORT SECTION NAME>]

<REPORT SECTION NAME> : :=  ALGOR ITHM I AUTHOR CALLED BY
COMMON(S) [BLOCKS] LALLED CONTROL CARDS
DATE W RI TTEN ENTRY POINTS FILES FLOW
IMPLEMENTATION DEPENDENCIES
LOCATION MAC H INE DEPENDENCIES
METHOD NON SYSTEM EXTERNALS
PURP O SE I REFERENCES REMARKS
REVISED ROUTINES CALLED SYSTEM
SYSTEM DEPENDENCI ES I TITLE
VARIABLE DICTIONARY

<AD S RELFTF> :: DELETE <RECOR D TYPE> ( <NAME LIST> );

<RE CORD TYPE> : :=  ALL ROUTINE (S) COMMON (S) REPORT (S)

<NAME LIST> : : =  <RECORD NAME> [, < RECORD NAME > ~
<RE CORD NAME> : : =  (any record name - -  ROUTINE , COMM ON , or REPORT)

<AD S PRIN T> : : =  PRINT <REPORT WIDTH> <PAGING>
<REPORT LIST> ) FOR <RECORD LIST>;

< REPORT W IDTH > : := NARROW I WIDE

<PA G ING > : : PAGED UNPAGED
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<REPORT LIST~ : := - NAME LIST OF REPORT names 5’
< RECORD L I S T >  :: ALL ALL R O U T I N E ( S ) ALL COMMON(S ) I

ALL REPORT (S) UPDATED UPDATED ROUTINE ( S)
UPD ATED COMMON S ) I ( ~NAME LIST:>

<ADS DRAW~ : : =  DRAW <TREE TYPE> <REPORT WIDTH > TREE [<ROUTINE>]
[<DEPTH>]

<TREE TYPE > : :  COMPRESSED I FULL

<R OUTINE> : : =  (record name for root of tree)

<DEPTH > : : =  (number of levels to be drawn )

ADS Code In put

CD$ 
— 

Begin new line at left margin

CD$ Begin new l ine; retain tab setting indicated in previous line

CD No new line ; line may be run on with preceding line

CD$ 
—- 

Begin new line; reset tab to indent 5 spaces

CD$ Begin new line; reset tab to indent 10 spaces . 
-

CD$ Begin new l ine; reset tab to indent 15 spaces

ADS text sections are of two types:

1. Text that compl etely documents a section - -  <TYPE 1 TEXT>

2. Text that has a subheader , followed by a separator character ,
followed by <TYPE 1 TEXT> (reference FILES , VARIABLE DICTIONARY sec-
tions). For example: “CD TITLE:= RDIT - PROGRAM TO READ DECKS... ”

“RD I T - PROGRAM TO . . .“ is <TYPE 1 TEXT >. The entire statement is a
TITLE section. In , “CD VAR 1 — VAR I ABLE TO FLAG ... “

, “VAP i”  is a
subheader , “ — “ is a separator. “VAR I ABLE TO .. . “ is <TYPE 1 TEXT>. A
separa tor charac ter i s ty pi c a l l y  the hy phen “ — “

, h u t  may be any of “ - “
,

or

The ADS sections are of two types:

1. ADS type 1 sect ion:

CD <TYPE 1 SECTION HEADER >:=
CD <TYPE 1 TEXT>
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where the user can insert mult ip l e  “CD” card s of <TYPE 1 TEXT>.

2. ADS type 2 sect ion :

CD <TYPE 2 SECTION HEADER> : :=
CD <TYPE 2 SECTION SUBMEADER> <SEPARATOR>
CD <TYPE I TEXT>

where <TYPE 1 TEXT> cards may be repeated for each <TYPE 2 SECTION SUB-
HEADER> and <TYPE 2 SECTION SUBHEADER > statements may also be repeated
as needed .

<TYPE 1 SECTION HEADER> ::= ALGORITHM I AUTHOR I CONTROL CARDS I
COMMON BLOCX TITLE I DATE WRITTEN j FLOW I
IMPLEMENTATION DEPENDENCIES I
LOCATION I MACHINE DEPENDENCIES I
METHOD I NON SYSTEM EXTERNALS
PURPOSE I REFERENCES I REMARKS
R E V I S E D  I SYSTEM I
SYSTEM DEPENDENCIES TITLE

< TYPE 1 TEXT > : : =  ~TFXT CARD S CONTAINING OPTIONS “$“ ~~~
“ “ -

~

<TYPE 2 SECTiON HEADER> : : =  FILES I VA

<SEPARATOR > : : - I :
<TYPE 2 SECTION SUBHEADER> : :=  -FILE OR VARIABLE NAME>

(Note: No error processing is done during the parsing of the “ CD ”
cards. Therefore , an invalid section header or section
subheader wi l l  be taken as text of the previous section.
These input errors wi ll usually be apparent in the report
out put by mak i ng some documen tat i on ca tegor i es a ppear i n-
cons i stent , or a var i ab le thou gh t to ha ve been documen ted
may appear with a fl ag indi cating no documentation.)
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APPE NDIX D:

ADS REFFL INPU T F I L E  EXAMP LE

This append ix illustrates the ADS REFFL input file for the examp le
shown in Appendix D. Al so included is an examp le COC FTN com p iler list.-
ing and reference map. The source code shown is the ADS SRCFL input
fi le.
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~~tS P&~E IS B~S~t QtTALt’rr 
P~- .  ~~~~~~~ 

-~~

t~IO4 O~~~~~~ 
£0 DDLI

CERL — AO5 — V ER SIUN 1.0
TREE ADS USER MAN U AL EXAMP LE

RD IT _
I .. SORT IN
I _ SO R T
1 _ SMOUT
I EOF~I ...ENOO~I _ ENDCDK
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~ II S ?&GZ IS BEST QUALITY PBAC1’ICABL~IW~ OO~Y ~Wc~ ISHZD ~‘0 DD C

PROGRAM R O I T  Th00_ Te, 00 O P T . )  FYN 4 . 6 . A 5 E /O~l4

P R O C R A M  W DI T (INPUT .OUTPUT .TAPEI,TAPE?)
IM PL iC IT INTEGE R (A—Z )

CO T I T L E : .
CD POIT — READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING

S CO PURPOSE:.
CD THE PURPOSE OF THIS ) -ROGRA M I S TO GENERATE MOVE DIRECTIVES TO
CL) SORT AN OLOPI —— ~PflA TE LIRRAP Y. UP TO THREE LEVELS ~FCD DECic S CAN BE FACLIjUID FROM THE TOTAL SORT (AND ARE THEN
CD SORTED AMr)Nç,51 THEMSELVES). COMOECKS A.VE SORTED SEPARATEL Y —

10 CD FROM M A I N  DECKS. LAC s LEVEL M~ ,5 f  ALSO INP(J T A DECK NAME
CO THAT ALL DEC’c S TN THE LEVEL WILL FOLLOW —— THE DIR E CT IV E
ED WI LL BE OF F O R M:
CU~~__ ” .MOVE 1)ECPc N A M € , .  INPUT DECK NAME ,”
COS _ TO LE VEL DECKS C IE PUTS IN CARDS OF FORM:

IS C~’S _ CDL i—— g . NA ME OF EACLUOFU DECK
COS~~ COL. 10 0LA si~. 1. OR 2CUS DE C~c NAMES APE SOPTEL) AND MOVE DIRECTIVES GENERATED
CO cUC s THAT THE FINAL ORDER OF THE UPDATE OLOPL WILL
CD RE :

20 CDS
__ 

COMPECK S.
CUS DECKS UNPUT CAR D NAM ES )  WIT H CDL 10 • 1.
CUS DECKS (IN~’u1 CARD NAMES ) W ITH COL 10 2.
CBS DECKS (NOT COMI)ECKS) NOT SPEC IFIED ON INPUT CA DS.
E)% NOTE — —  OFC~ S (INP UT CARD NAMES ) WITH CDL 10 • 3 LA NK
CD A P E NE,T SORIE L I THESE DECKS CAN REMAIN IN PRESENT PLACES
CD IN THE OLTWL AN,) BE uSED FOR POSITIONING OTHER DECKS.
C1)S_ THE PR O G RAM USES THE 8ASI C OUTPUT (L.A14) FROM THE UPDATE
CO PRO ,1~A M A S INP UT ( l A P E l ) .
CD V 4RIAN L E O l c r ! o 5 ’, 1,’r: ~

30 CD IN — NU M ~~ER OF INPUTS 2~~~.CD COECK — N’JMBEP OF COMMON DECKS IN UPDATE LIST.
CD DECK A — NAME Of •‘Af TER” OECK FOR CURRENT LEVEL (ON OUTPUT).
CD I — LOOP CONTROL - 

-

CD I K E Y  — LE VEL FO R CURRENT SORT .
35 CD J — LOOP CONTROL

CO K — LOOP CONTROL
C) ‘<DECK — ~.:,M~- ER OF DECKS IN LIST.

COMMON/ : ECKS/[’,ECKS 600) ,DFLAGS (400)
CD COMMON LOCK TITLE: .

‘.0 CU DECKS — nECK NAM ES AND FLAGS
CO VA ~~IAB LE D I C I I O N A R f : .
CD DECKS — TH E. AR ~.A Y  OF DECK NA M ES.
CD DF LAGS — T E  C~~RPf SPO NOING A R R A Y  OF DECK FLAGS 0—— 3

OI M E~,SION I s ” ~ f I 13 f l . IN F LG 26A )
‘.5 CO MMON /S CW A TC H ,  SO RI D(40 0 ) . I NU M

EQU IVALENC E ( S O W T ( ) ( 1 )  • I N RUF ( 1) )  • (SOR TU( 133 ) . 1 N F L G ( 1)  I
CO COM MON ~LOCK T I T L E : .
CO S C RA T C H  — S C RA T C H  ~ SE A R E A .
CO VA R IA B LE O I C T f O N ~~y:.

50 CO SCRTO — A S , R A Y  C O N T A I N I N G  NAMES TO BE SORTED. NUMBER OF
CU NAM ES IS INUM .
CD INRUF — INPUI OUFFER ARE A .  FOR DECK LIST FROM UPDATE.
C~i EUII VA ,EN C E O TO FIRST PART OF 5OHTU ARRAY.
CD I NFLE. — INPUT DECKS AND FLAGS.

ss CD EQIJ IVALENCE D TO PART OF SORTD ARRAY.
CU INUM — NUMBER OF NAMES TO ~E SORTED BY ROUTINE SORT.

LOGICAL ENDDK.ENDCOK

49

.

~~~ 
-
~~~ 

-
~~~~~~~~~~~~~~~

--
~~~~~~~~ 

- -



- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-.

rats PAC~E IS BEST QUALITY PV~CflCA BL~
I~ OI OOPY TJI~~iSk-IZD To DDC

PROG MA M  M DII 7 ’ .Cfl 7600 OPT.I FTN 4 .6.4 ~~ 2/0 l ’

DAT A [)ECIcS,DFLAGS ,INHUF,INF LQ ,1200 .O ,
C RE AD INPUT

60 PE.I 1
t~ . • 1

100 .~FA) lOC,!NFLL3(IH,
If (FOE t5L1NPUT ) •NE. 0) OC TO 105
I~. IN • I
IF (I N • , T . 26X )  STOP “ TOO MANY INPUTS”
r,G TO 100

105 IN • IN — 1
C5 

DEPENDING UPON LIST OPT iON TO
70 C UPDATE . HEADERS OF UPDATE OUTPUT

C CAN S T A R T  IN COL 2 OR COL 11.
C
11 0 P E A )  (1.1011 INH JF

IF (t O F u ) .NE. 0) STOP “ERROR IN CLC K LIST”
75 C LOOK FOP wORDS ——

C DECK S APE L I S T E D  IN
IF IN~~-f (2) .1~~. 1,10 .A . INRU F ( 3 )  .EO. 1 4 E  .A .

I IN ljF)4 .EO. IRC •A . I N R u F ( S )  .EQ. IHK GO TO I t S
IF ) 1 , - f ( f l  .EQ. 11 •A.  IN.~ I F I I ? )  .EO. IHO .A .

MO I T N - ’ u F ( I]  .EO. IHE .A . INR U FI I4 )  .EQ. IPI C
2 .A. IN 1uF ( 15)  •EO. 1HK) GO 10 115

GO TO L I I
115 CONtI NUE

C READY FOP DECK L IST
MS C READ DECK NAMES (STAR TING IN CDL 11)

REA IH 1 , 7 0 ) )  IN400F
IF ( L O F ( I (  .NE . 0) STO P “ERRO R TN DECK L IST’
If U ’ N ’f ( l j  .NE . I I GO TO 120
(~O TO 115

90 120 ~flE C~ • 0
125 IF ft~~JDK (NDECc .IN(3UF (1j).P)( GO TO 130
125 ~E A D ( i . 701) 1N8’JF

IF ( E O F ) I (  .NE. 0) STO P “ERROR TOE DECK L IST”
IF (

~~N F ( F ( 1  •EO. IHI) GO TO 126
AS 0’) TO 125

130 CO N T I \ u E
C LOO K FOR CON DECKS
C READ COHDECK NAM E S (STARTING IN CDL I I I

.( A ( 1  • 7 1 ( i )  I
100 IF (F ( 1 )  .NE • 0) GO TO 155

IF ( I~~’ - (? .EQ. I-IC .A.  T NA U F ( 3 )  .EO. IHO •A .
I TN f ) ’ . )  .EQ. I HM) GO TO 135

) f  ( I N -  F ( I I )  .E O .  1~ .A . IN BUF( 12 )  .EO. I NC .A.
I I~~~~~U3 .EO . 1~iO .A . IN BU F (1 4) .EQ. IHM) GO TO 135

C,Q 7 )  1)0
A C I • 7 0 1 )  ~NH- f

I ’  B~~t 1 )  .~~E.  0 ) STOP “EPRCP IN DECK LIST”
I f ( I - ~oF )1U .NE . 1~ ) GO 10 1’.0
00 TO 1)5

1) 0  I~~ - C C I .) INOr
C D ECK •

I ’.’ (F  ENOCDK NOE CK .INB u F( fl .~~.CDECK ) GO TO 155
) . M  R E A D ( ) , 7 3 1 )  IMB UE

IF IOF (1) .ME. 0) STOP “ERROR IN DCC LI ST”
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rats PL~E IS B~ST QUALITY ?MCTICASLI
F~OU 0O?Y PV~~ISFI~D TO DDC —

PR OGRAM H L ( ( T  1600 _ 1600 OPTa I

1 ) 5  IF ( INBUFU) .EQ. 1H1 GO TO 148
GO TO 147

155 CONTI N UE
C
C IF A NY INPUT NAMES WERE ACCEPT ED.

120 C THEY AR E P O S I T I O N E D  IN A LEVEL TO BE
C USED LATER IN SO RTINC, .
C I N T E R N A L  V A L U E S  (STON ED ) IN DF LAGS APE :
C CA RO COL . 10 = 1. D F L A & S = 1
C CARD COL . 10 • 2. DFLAG S .2

1 25 C CARD CaL . 10 • BLANK . OfLAGS=4
C COU CECK . OFL~~GS—3
C OTHER DECK. DFLA&, S~~0.
C SORTING IS DONE 0. 1. 2. 3. IN
C DESCEND ING ORDER IN ORDER TO POSITION THE

130 C DEC KS PROPERLY WITH  THE MOVE STATEMENTS.
IF (IN .E Q. 0) 00 TO 170
DO 1,50 I=I.ND E C K
DO )NI’ J~~I , I N
IF I A N O ( nr C r 1 ) I ) , M A S K ) 5 ’ . ( )  .NE. AN D (IN FLG( J). MA SK(5 4)))

135 1 (~O T O 160
IF (A r O ( INF L G) J ).77f( ) .EO . IR ) O FLAG SU .4
IF (A N L ) IN F L G ( J ) . 7 7 H (  .10. IPI O FLAG S(I) • I
IF (ANLH I’V F LG ) J ) .7 7 1 0) •EO. IR?) DF L A GS ( I . =2

16 0 CO NTI Iu JE
1.0 170 CO NTI Nu E.

PRINT 702
7e2 FOR IATUH1. T 40 . ”GEN ERAT ING UPDATE DIRECTIVES”)

DO 190 1.1,4
I c E  Y~~I 1

1 .5 !NI~ ’4= O
DO I~’() f 1 , N D E C K

(M O IF (tFL AC ,S (K) .EQ . IKEY) CALL . SORTLN (OE CK S( Ic)I
IF l IMO ) .10. .,) GO TO 190
PEA B  700 .D E C Ic A —

IS))  IF Ct (SLINPUT) .ME . 0) DECKA • IOPIYANKSSS
-‘R I C T  70) .OECKA

703 FO.~” A T ( I H , “ D IR E CT i V E S  W ELL BE OF FORM ‘e140VE (DECK NA ME ,,”.
l A i r ) . ’ ’ )
C A LL SORT

155 C A L L  S MU UT ( D E C Pc A
190 CO’.TI NUE

PE IPJO 2
100 FO PMA T A I O
701  FO~~’-IA~~q3~~~~ p

IN)) STOP
END

~YMBO LIC REFERENCE MAP ( R = 3 )

ENT UT PO I N T S  DEE LIME PEF(RENCES
‘2(2 PO IT  1
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~~IS ~i ~zs4 QüA1ITY PM~tICA~L*
z~~a aqp i ~~~~1SIi~.i) FO DDC

p.. ~~ —~~~ a- ~~ e o-, S S’ US~~~~~~ p . 0’  U)

CA CA
- -S ~~ -~ I — A Si F’~ Ui SC PA 3
U - f l  ‘~ , p. 4 Z ~~ 7 — —

U~ Ia

‘U ).J Ui
C AA CA

4 Ui 0 -s F— F— 7 5’) -c U) -t 0 0 5—
, Z IC — A S — — C 4 5’) 0’ 0 =

U) -~ — —
U-S
CA

C CA 5- C)
-s ‘Ui 5- 1U 5- A I t I - N F U ,C -r U — .O C%J 0’ 0

—~~~~ 3 7 s ’~ 4 C . C S .~~~r 2 5 — 5 PS 0’ C’ p. 

5—. U. U ISn, Ui Si lU
5; -0 CA CA

-A
CA cC C

A s.i U’4N ’ U - 3 I - CA 0 C 5 ’ - 1 C L i 5 ’ 5 4  Cli I’) 5-
0 0’ PA

7 — — — — — — - 5  — ..-.~~~~~—~~~~~Cli —
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U~ Ui Ui I C

o -~ CA

p. 1~-I%,~~~~t t 4 aF- r 5 i - f l O J - S 4 U ) 4 4 U’ 0 — 0  5’- 0 0’ 4 -5
— J C - ” ’~~ ” A f - O A --~~0’ t f l 4 P A~~~~ 4 0 ’  4 J~C 4  p. 4 5’_C

S — S  —— — .4

.3 (Ii

U)
Ci
U

CA C — CA Z 4 4
US Cr vs 7 V -~~ P Cr U U-s 0 V I )  V- P v- VS U’ ‘i — p. o p.. aj — 0’ Ui C’) 0’ VS IN
(..IaUi_U 7 U . Ia 0 ’L 7 I a I a C L .IL~~C.~ 

- C 4 5 - .C (r .— O ’5 ’  0 — .  C’- 0 0  — p .

CU Ui Li SC 1 — U. U. — Ui S Li — Si Si US is) L.i — — Cs) 5 S —  — —
0~~~~~ A 0  ) Ia a 1 a 4p .  U . 0’ 2 l~~~~ 0’

IS Ui Ui I~ US

(C CA CA a
A)

US P
L.J SC Si

V I F C PZ Z  0 7 A
I I I I C A - J C . )Q Z b r — p . P - z ” ‘-U

P Li 0 0 Li 4 C - 4 -~~— U J $ P C I P IJ 3 U
o I/I VS ‘— — ‘ — ii —‘ Li — ‘ I — —‘ — U) -~
—. 4 4 0’ .5 4 ) 4 00  I I  Is. 0
— C) Ci CA 0 ii CX .5 ~ ~~ Is. U)

-i 4 UI I )  C.) Li LI I.) Li CA

-, C) CA CA U) U) U) U) I
C) CU

-fl -Ui — —
L I  4 1

o 1 —— J C l J 5 - C m o a.C~~~0 I Np . I —O’ 0 F-
F- s. A- .~‘Z  .CU~~I s C X ( , 7 O 4  

.5 .5 4 ~~~~ -‘ IS
10  1 5 -t LU
11 1 0 It P 0

C 4 0’ 1 C . 0’ 0 4 C’ — — — 0 C —
I Si
C C

(k f l S U CX (C S C )  SC CA ‘ ) L ) C A s C CX 0 ) 0  - U s
U) U) CU - - Ui I,) U .5 Ui U) Li LI) .5 .2 U) S ) ft

C- ~. S C  ~i 0 - ~~ ~~~~  - - ) 0 . A  CU 0 00 5 )  a s - I-
0 P . ‘U C . . ‘U U 0 A- — — Ii C-- C— —

C) — - -   C — — 0 — — i— — 0 0 I
3 _ L’ ;- . , _- _, 2 - C  - . .‘ ‘ i - i - P P  X 3 1~~~ C C C ?  -00

L . L L. _i _)~~~ P 7
I
C P 5/’ US

C- Ci’ 2 i
-0 0 CU
-, It — U — 0

C Cr - - U 0 C- -
~) — 42 : — — 1 C

a ‘ . ‘I C. 0 7 Li — 0 a Mi Li s 0’ C-- • - i. -c o
5 ., Li ‘U Is.) - a U. CA (7 1 1- a. a s - - - S. C CA A 7 1/5 r’ -r i. .: p .r c— r C 5— -i -p o C c-s

r C A 5 . . . . 1 .’ -. 7 -. - O  . 0 <  C P .’ - ‘ O C S  C . 4 = C C ~~~. . . -’ L t C f l 3 3 3 - C a’ - - I
C s . L s S C ”  ‘-. — ‘ — f l A . ’ )  3 - L U ’— — J s . . . C / U V  5 . 4 3  . .•  , ..~~~. S

I -P - - -U 1
-1 C L C 0 C C’ F C 5- _. 0 0 — C P 0 ‘ 0 CD 0 0 0 0 0 0 C -, (7 CI 0

— — 3 5- rI I — C 1. P 3 . S C -3 I. — — C C 0 CC . - - 5 ’  0
-r -C- -— c —. — ‘— fl_ 7 — F’) I” .) C — — C— 0 C C 0 0 C - C C
.3 I .1 1 A -C C -3 .1 — — Ci P_C ‘C P C— 0 0 0 CS C’ C 0 0
I C. U) . i_C 0 0 C C  0 C- C 0 0

- I S 2  S 1 - 3 -1 3
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~~~~ ri~~z is ~~ s3r 
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ThOm QUJ’X J ’~~~LSH~~l TO ~t.lQ ~~~~~~~~~~~~ —

- - V

PW CC, I(AM iU 1T 7~~O O _ 7#, 01) OP1~~( 
FTN 4.6.452/034

S T A T L ’ 4 5 1 LA ’ ) ELS DIV LINE H[F EPFNCES
0 100 166 I”3 1 48

431’ 100 FM )  168 ~2 (49
43I~ 701 FUT lS -  73 86 92 9~ 106 113

~.262 70? F HT I’.2 141
4301 ~ 13 F M T  (52 (51

COM M~~N Nt . S)C cS LENGTH MI~48ERS . alA s NAMF) LENGI H)
900 0 EC~~

5 ) 4 ) ) A )  400 OFLAG S (400)

5 s - . i -TCCI - ‘01 0 SO RTO C~~A O )  400 INIJ M (1)

E u - j l i -  CLAS SES LENGT H MEM I3ERS — BIAS N A M E  ( LENGTH )
Sc-S b cURI O ‘.00 0 INBUF ( ( 3 2 )  132 INFLG (268)

S T A T  151 1CS
.5V 5) j C i - 2 U  LE1L~~ T - 4  I 5i SJ 117
riI ~s~~i - I ~ 1. L~~N5,T~i ‘.70 ’.t~ 2180
SCM Li- - ,f L~~

[) CO MMON LEN c ;~ 2?~~18 1201
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~~~~ PAGE is BBST QUM~I1’Y ~~&criC ~&.B4
7I~O1 Oc~FY r~~~iSH~~ 2~Q DR Q 

~~~~~~~~~~~~~~~ 
,
~~

~U ’ .CT IO N f N L ) t C P (  1600 _ b O O  OC~T~~1 FIN

S T 4 1 t ’ 4 F C -.I LA ~~~LS DEF LINE ~E5LRENCES
O lIt) 30 ?l
0 -.00 12

13 100 F M T  2’.

C(s~~-~~’. ~LO~ C -S LFC-.GTN ClEP.IC~EP S  — O I A S  NAME (LENG TH )
800 0 UECI~S 1400) 400 OTI S 1400)

ST AT 1 S T )  C-~
.CPQ0 ,) ( CI LFNGIPI 309 24
SCM ~. t - - s . . IO  COMMON LINGIPi .5,00 800
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~ai~ PLGE IS BEST ~~~~~
raoa oori ~~~~ 1SH~ D 1’O ~~c —

F C(NC1)ON E PICDCOI ( 7~~f lO _ 76O0 OPT al FIN 4.6.452/034

I LOGIC-’L P ; C -.CT(~ N ENDCO’c INDECK.TNBUF.N ,CDECK)
I M P L I C I T  INIEGEt I ( 6 — 7 )

CO T1TL E :  E N ) C -3K OETcsPMINE END OF COMDECK L I S T
CU P ) J P P C O C E : C T h I S  FLN CT ION DETERMINES w PiEN THE END OF

S CD coC- )E:K L I ST HAS BEE.N RE AC I- .EC. IT A LSO DECODES THE LINE

~ r OF INPUT I N T O  THF C S)
~~U1CK L I S T  TO RE SORTED.

C~) V A R ~~~
Cl) C . E C ~ — S T A R T I N G  P O S I T I O N  FOR CO M DEC KS .
CD E~, r C D~c — F L N C T I W i  C A L U F ,  w HEN TRUE, tND OF COND ECK LIST

10 CL) — LO ~LR CO NT ROL .
CO TNN ’ JF — INPUT L i Ne  (INPUT PA R A P - I E T F C f l .
CD I) — STAR T CHA RACT ER POSITION OF DECK NAME
CO I? — END C H A S C A C T E P  POS IT ION OF DECK N A M E
CU J — LOO P CONTROL

15 CI) N — 1 l”~~F R  OF )LCPc NAMES ALLOWE D IN A LINE .
CD N O E C C -  — C C . - , F N T  T O T A L  NOU RER OF O~~CKS .
C~) )U- ~ - — ~~~~~~~ FOUND I1..12 POSITIONS. IF RLAN ,( END OF LIST.

D1 C -’ ’)STO C) INHUP (I)
C)w~~(, ’)/ut C Kc/UE C KS(4OO) .OFLAGS (400)

20 FND~~I CKS .FAL S E . -

00 101 I I,N
I I  • t I — i ) ~~Io.i
I? • T i — S
E~~~~ ) L F C ) O . 7 0 0 . ~~O PD) (IN NC)Fl J ).JS I) ,12)

25 700  F A ) - I~~T ( I O 4 I )
IF (w O 5 / D .EO. iON ) GO TO 400
DO 1 0 1 .J-COECK,NDECK
IF U~~C K5(J) .NE. WORD) 60 10 101
CU E C S sJ

30 TC FL~~1,S(J) — 3
DO TO ~O0

101 ) T  IUUE
100 CO~~~INUE

35 400 ENOCOI( • .TPUE .
R E T U R N
END

CACI J ‘I ’~~. S E v E R I T Y  D E T A I L S  DIAGNOS IS OF PRONLEM

- .  I COECK TH15 ST A T E M E N T  REDE FIN ES A CURRENT LOOP CONTROL V A R I A B L E  OR P A R A M E T E R .

S Y S R O L I C  5/CF EFC E ’LCF MAP ( R = 3 )

E N T U C  — ‘ I - i s  flU L I N E  RE FERE N CES

L

U I 14 16

V A P IA ’ ~L FS SN T y P E  R E L O C A T I O N
3 C- ~F C ~ IN TEGER F .P. PETS 27 DEFINED 1 29
0 L E C K S  INT EGER A PR A Y DECKS NET S 19 28

I
j
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APPEND iX [:

ADS EXE CUTI ON EXAMPLE

Thi s appendix illus trates a complete ADS execution. Pages titled
‘ CERL - ADS - MESSAGE IC show the user input and any warnin g , severe or
fat~ l messages produced by ADS , The remaini ng pages disp lay the res u lt c
(Cf the user input.

It ’
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1~UIS PAGE IS REST QUALITY FRACTIC.A.BL~F~IQa OOFY r R ISHZD TO D~ C

0’. - l Ay 7~ I? 06 5R CE RL — AD~ — VERSION 1.0 PAGE 20
- ADS USER MANUAL EXA MP LE

A S OF 4 MAY 7 $ — R O l l

P011
I _ SORT IN
I _ SOR T
1 _ SMOUT
I ,,EOF
I ,,ENDDK
I ENO COK
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TBI S PAI~E IS BEST Q1YA~ETT? PRACTICA~L~
F~RO~I OOFY Y~~ LtIsat~J u

0’. MA ~ 78 12 .u 111.58 CE RL - ADS — VERSION 1.0 PAGE
ADS USE R PAN IJAL E X AM P L E

DUMP AS OF C--. M A Y  7B-s (D1T

T i T L E ,
Ro l l  — P & A O  A S~~T OF DECK S ro EXCLUDE FROM GENERAL SORTING

PURPOC IE .

T HE  P UR P OS E  Of’ 1 -1 15 P ROGRA M IS TO O F N E P A T E  v01F’ D I P € C T I V E C C T O
SORT AN )LDPL — — U P D A T E  L1~~R A R Y .  UP TO THREF LEVE LC Of’ DECKS CAN ~~E X C L U D E D  FROM THE T O T A L  SU~~T (A N D  AR E T~1LN ~O O T E D  AMONGST
THLMS E L V E S ) .  C P L C ) F C K S  A PE ‘ D R T e D  S E P A R A T E L Y  FROM MA I N  D E C KS . EA CH
LFV EL  M US T AL SO INPUT A L)ECK NA ME THA T A LL DECKS IN T HE~ LEVEL ~ LLL
FOLLO w —— THL- D I R E C T I V E  w ILL RE OF FORM:

C 5 )
~~~5 IV E  <~~~CC< NA M E ) ,((Np!J T DEC K NAME > ”

TO LFv ~~L D ECKS ONE P U T S  IN C A R D S  OF FORM:
( ‘~L 1 — — 9 .  N A C ~ E OF EXCLUDED DECK
CDL. 10 B LA N K ,  1. OR 2

DECK NAM ES A R E  S~~PT EO ~ND UOvE DIPECTIvES GENERATED SUCH THAT THE

~ TN~~L ORDER OF THE UPDATE OLDPL W ILL BE:
H DF C K S.

~~~~~~~ (INPUT C ARD NAMES) WITH COL 10 1.
L F C K S  ( INPUT CA R D NAMES) WIT H CDL 10 = 2.
DECKS (NOT COMDEC”S) NOT SPECIFIED ON INPUT CARDS.
NOT E —— DECKS ( IN PC )T CARD N A M E S )  W IT H  COL 10 = BLANK ARE NOT
SORTED ) THE’-,E DEC KS CAN REMA IN IN PRESENT PLACES IN THE OLDPL
AND RE USED FOR POSITION IN G OTHER DECKS.

THE PROGRAM USES THE BASIC OUTPUT (L=414) FROM THE UPDATE PROGRAM AS
IC.~PUT (TAPE 1).

V A P I A C D F DICTI ONA RY FOR ROUTINE R O l l

C DEC K - NUL~ft~ J~ COMMON DECKS IN UPDATE LIST.

— N A M E  OF 11AFTER ” DECK FOR CU RREN T LEVEL (ON OUT PUT)- .

- LflOP CONTROL

— L E V E L  F~~R (?JRPENT SORT.

— N(P-U~ER OF I NPU T S  < : 268 .

J - LOOP CO’-~TPCL

- LOO C- ~ CONTROL

NDEC K — N! ‘!“ER OF DECKS IN LIST.

THIS A MA iN C--~~OO~~A ’~ ~F LENGTh 11 7 WORDS.

66

4 _

• -- _J~~~_



— -- —~~ -~~ --~~~~~~~~~~— —~~
--— --~~~~ ~~~~~~~~~~~~~

S PCA~~E IS &~ST QUALITY F~C&CT1C~~ L$
?1~oi OQFY 7.~cjIsa~ TO DDC ~~~~~~~~—

04 MAY lB 12.06.58 CERL — ADS — VE RS ION 1.0 PAGE 2
ADS USER MANUAL EXAMPLE

DUMP AS Of’ 4 MAY 78—ROll

R O U T I N E S  CALLE D BY R O I l  ARE ——
EN O CO K ENOOK EOF SM OUT SORT SORT I N
AND MASK

COMMON BLOCKS CALLED BY ROIl ARE ——
DECKS SCRATCH

THE R O U T I N E S  W H I C H  C A L L  
R O I l  A R E  —— * *  NONE *0

67 

-s C’ .~~ 
ii



~~~~~~~~
—

~~~~~~~~~~~ ----— —-- -———

..

~~~~~

t~IIIS PACE IS B~ S’T QUALITY p A ~TtC~~L~I

7~O1 OO?.1 J1~)USFLED ~C) LCL)C —

04 MA y 78 12.06.58 CERL — ADS - VE P SI ON 1 .0 PAGE 3
ADS USER MANUAL EXAMPLE

DUMP AS OF 4 MAY 78—E NI5CD K

TITLE.
ENDCDK — DETERMINE END OF COM OEC K LIST

PURP O s E .
T H I G  FUN CT IO ’~ DETERMINES w~~EN THE END OF COMDECK LIST HAS BEEN
REAC HED. IT ALSO DECODES THE LINE OF INPUT INTO THE COMDECK LI~~T TO
OF SORTED.

V A R IAB LE DICTIONARY FOR RO (JTINE ENOCOK

CDECK — S TA R T IN o  POS I T ION FOR COMOECKS.

ENDCDK — FUNCT !ON VALUE , W HEN TRUE , END OF CO MO ECK LIST

I — LOOP CONT ROL.

I NB (JF — INPUT LINE (INPUT PARAM ETER ) .

Ii - S T A R T  C H A RA C T E R  P O S I T I O N  OF DECK NAME

12 — END CHARACTER POSITION OF DECK NAME

J - LOOP CONTROL

N — ~n S M R E P OF DECK NAME S ALLOWED IN A LINE .

NOECK — CU RRENT T O T A L  NUMBER OF DECKS.

WORD — WO RD FOuND II..I? POSITIONS, IF BLANK END OF LIST.

TH 1S IS A LO O,ICAL FUNCTION OF LENGTH 21 WORDS.

ROUTINES CA~ LFD By fTNDCDK ARE — -  *0 NONE 0* 
C

COMU ON BLOCKS CALLED BY ENOCOK ARE ——
DEC K S

THE ROUT IC , E5  .~hICH CA LL F NDCDK ARE —- ‘
R O 7 T
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1!fl’rs PA~~ XS BEST QUALITY P CT1C~.BL~IW) a OQk~ 7U~~LSkl~) TO DDO ~~~~~~~~~~~~~~ 

-

04 MAY 78 12.06.58 CERL — ADS - VERS ION 1.0 PAGE 4
ADS USER MANUAL EXAMPLE

DUMP AS Of’ 4 MAY 78-ENDOK.

T I T L E .

ENDOK — DETERMINE END OF DECK LIST

PURPOSE.
THIS FUNCT ION DETE RMINES WHEN THE END Of’ DECK LIST HAS BEEN REACHED.
IT ALSO DECODES THE LINE OF INPUT INTO THE DECK LIST TO BE SORTED.

V A R I A B L E  D ICTION ARY FOR ROUTI N E ENDDK

ENDOK — FUNCTIO N VALUE , W HEN TRUE . END OF DECK LIST HAS BEEN
RE A C HED

I — LOOP CONTROL.

INBUF — INPUT LINE (INPUT PARAMETER ).

II — START CHARACTER POSITION OF DECK NAME

12 — END CHARACTER POSITION Of’ DECK NAME .

J — LOOP CONTROL .

N — NUMBER OF POSSIBLE DECKS ON THIS LINE (INPUT
PARAMETER).

NOECK — CUMULATIVE COUNT OF’ NUMBER OF DECKS (I/O PARAMETER).

WORD — WORD FOUND ll ..12 POSITIONS , IF’ BLANK END OF LIST .

THIS IS A LOGICAL FUNCTION Of’ LENGTH 24 WORDS.

ROUTINES CALLED BY ENDOK ARE —— *0 NO NE **
CO MMON BLOCKS CALLED BY ENDOK ARE ——

DEC K S

THE ROUTINES WHICH CALL ENOOK ARE ——
RD I T
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- *~i~~ zs B~S~ QUALITY PBACtICC&~I~1
FN)-JI 00?? F1JRI41Sri?.L~ TO DDC

04 M A Y  78 I2.O~~.58 CERL - ADS — VERS ION 1 .0  PAGE 5
ADS USER MANUA L EXA MP LE

DU MP AS OF 4 M A Y  78-G”IOUT

TITLE
SM OUT — OUTPUT THE SORTED NAMES IN UPDATE DIRECTIVE FORM.

P~j RPO S E.
T H I S  ROUTINE OUTPUTS THE SO RTED NA MES (ON T A P F.2)  IN UP’ DA T E  D I R E C T I v E
FOR M (0(.jOVE ...).

V A R I A B L E  D I C T I O N A R Y  FOR ROUTINE SMO UT

DEC KA — DECK A F T E R  W H ICH CURRENT LEVEL OF SOR TED NA ME S IS TO
BE PLACED.

I — 0* NONE *

J

K

NAME — DECK NAME IN CHARACTE R F O R M A T .  SINCE U PDATE CAN
NOT ACCEPT BL ANKS BEFORE THE COMMA IN THE OM OVE
DIRECTIVE .

THIS SUBROUTINE HAS A LENGTH Of’ 37 WORDS.

ROUTINES CALLED BY S1CIOUT ARE - —  *0 NONE **

COMMON BLOCKS CALLED BY SMOUT ARE —-
S C R A T C H

THE PO(JT INES WHIC H CAL L SMOUT ARE ——

70 
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1~ IS PAQ~E IS BEST QUALITY FRACTIC4.B14
P1~OJi 001’Y TUR~IsH~ TO DDC

04 MA Y 78 12.06.58 CERL — ADS — VE R SION 1.0 PAGE 6
ADS USER MANUAL EXAMPLE

DUMP AS OF’ 4 MAY 78—SORT

TITLE.
SOR T — SORT A LIST OF’ NA MES

R E F E R E N CE S .

KN UT P4 , VOL III: SE ARCHING AND SORTING ;
ELSON . D A T A  S T RU C T UR E S ;

MAN Y , MANY MOR E .

METHOD.
THE METHOD OF THIS SOR T IS A SELECTION SORT. A T EAC H ST EP THE ITEM
WITH THE HIGHEST (LOWEST) - VALUE IS SELECTED FROM THOSE REMAINING.

PURPOSE.
THIS ROUTINF’ ACCOMPLI SHES THE ACTUAL SORT ON THE INPUT LIST OF NAMES.
THE LIST IS SORTED IN DESCENDING ORDER SO THAT THE EVENTUAL OUTPUT
W I L L  P L A C E  THE D E C K S  ON THE OLOPL IN PROPER ORDER.

V A R I A B L E  D I C T I O N A R Y  FOR R O U T I N E  SORT

I — LOOP CONTROL

I i  — LOOP C O N T R O L  (I•1)

J - LOOP CONTROL

K — LOOP CONTROL

KEY — CURRENT KEY

N I - LOOP CONTRO L ( N U M B E R  OF DECKS - 1)

THIS S U B R O U T I N E  HA S  A L E N G T H  OF 8 WORDS.

ROU T I N E S  C A L L E D -  BY SORT A R E  —— ** NONE ~~*

COMMON BLOCKS CALLED BY SORT ARE -—
SCRATCH

THE ROUTINES WH ICH CALL SORT ARE ——
RD I T
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TJilS PAGE IS BZST QUALITY PRLCTICA~L*
Fl~ .1 00?? Y R L ~ISHZD 1’0 DDC

04 MAY 78 12.06.58 CERL - ADS — VERSION 1.0 PAGE 7
ADS U SER MAN I)A L EXA MP L E

DUMP A 5 OF A MA Y 78—SO RT 1N

T I T L E .

SORTI N — INPUT NA M F S TO HE SOR TED .

PURPOS E.
T H I S  ROUTINE IS CALLED ONCE FOR EACH NA M E TO BE SORTED. THIS ROUTINE
ACC UM ULATES THOSE NAME S INTO A SORT LIST.

V A RIABLE DICTIONARY FOR ROUTINE SOR TIN .

DECKN — DECK NAME TO BE PLACED IN LIST (INPUT PARAMETER).

THIS SUBROUTINE HAS A LENGTH OF 8 WORDS.

R O U T I N E S  C A L L E D  BY S O R T I N  ARE —— *0 NONE ~~

COMMON BLOCKS CALLED BY SOPTIN ARE ——
SCRA TCH

THE ROUTINES WHICH CALL SORTIN ARE ——
ROI l

I
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11101 OOFL Y~aJ,SK~) TO DDQ ...~~~~~~

—

04 MAy 78 12.06.58 CERL — ADS — VERSIO N 1.0 PAGE 8
ADS USER MANUAL EXAMP LE

DUMP A S Of’ 4 MAY 78—SO Rb

V AR I A BL E  D I C T I O N A R Y  FOR R O U T I N E  S O R T O  —— ** NO N E .0

THIS SUBROUTINE HAS A LENGTH OF 2 WORD S.

ROUTINE S CALLED BY SORTO ARE —— *0 NON E •~~

COMMON BLOCKS CALLED BY SORTO ARE ——
SCRATCH

THE ROUTINES WHICH CALL SORb ARE —- •* NONE **

I~
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04 MAY 78 12.06.58 CERL - ADS — VE R SION 1.0 PAGE 9
AD S  USER M A N U A L  E X A M PL ECRO SS—REF A S OF 4 MA Y 78— SORTO

THE FOL LOWING RECOR I)S WER E NOT FOUND ON THE MA STER FILE ——E C E

THE ROUTINE S WHICH CALL (OF ARE — — —

RO Il
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~~~~~IS ?CL~~Z IS BEST QUALITY P~~C~~~~-~~~
1’1104 OUFY 7.~~~~~ 1SH~~~~ XOD~ Q .. ~~~~~~

—.—-

04 MAY 78 12.06.58 CERL — ADS — VERSION 1.0 PAGE 10
ADS USER MANUAL EXAMPLE

DUM P AS OF 4 MAY 78-DECKS

TITLE.
DEC KS — DEC K N AM ES A ND FLAGS

V A R I A B L E  D I C T I O N A R Y  FOR C O M M O N  BLOCK DECKS

DECKS — THE ARRAY OF DECK NAMES.

DF’LAGS — THE CORRESPOND ING ARRAY Of’ DECK FLAGS O-—3

THE ROUT iNES WHIC H CALL DECKS ARE --
RO I l  ENDDK ENOCDK
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THIS PAGE IS BZS T QUAL ITY ?BAC?IC~~J~~
- 71101 00?? TJRMSHZI) TO DDC

04 MAY 78 12.06.58 CERL — ADS — VE RSION 1.0 PAGE 11
ADS USER MANUAL EXAMP LE

DuMP AS OF 4 MAY TB -SC RATCH

TI TLE.
S CR A T C H  — SCRATCH USE AREA.

VA R IABLE DICTIONARY FOR COMMON BLOCK SCRATCH .

INBUF — INPUT BUFFER AREA FOR DECK LIST FROM UPDATE.
EDUIvALENCED TO FIRST PART OF SORTD ARRA y .

INFLG — INPUT DECKS AND FLAGS. EQ U IVALENCED TO PAR T OF’ SORTI)
ARRAY.

INUM — NUMBER OF NAMES TO BE SORTED BY ROUTINE SORT.

SORTO — ARRAY CONTAINING NAME S TO BE SORTED. NUMBER OF
NAMES IS INUM .

THE ROUTINES W H I C H  C A L L  S C R A T CH  A R E  ——
ROIT SMOUT SORTO SORTIN SORT

76 ~~~~~~~~~~~~ 

- , r~



_ _ _ _ _ _

- 

~HIS ?AG.EIS B~ ST QUALITYF CTIC.&BI~Them COPY TW~~ISH~~) TO DDC —

04 MAY 78 12.06.58 CERL — ADS - VERSION 1.0 PAGE 12
ADS USER MANUAL EXAMPLE

DEFI NITION AS OF 4 MAY 78—A B STRACT

RE PORT AB STRACT PRINT S THE FOLLOWING SECTIONS
IN THE ORDER LISTED

T I T L E
AUTHOR
PURPOSE
MET HOD
A LGORITHM
REFEREN CES
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1~ IS PAQ~E IS BEST QUALITY PR&C?IC~3~~
- 

‘, ~Q O0k~Y YUR~US~i~D TO D~ C ~~~~~~~ -

0’. M A Y  78 1?.06.58 CERL — ADS - VERSION 1.0 PAGE 13
AO S  USER M A N U A L  E X A M P L E

DEFINITION AS OF 4 M A Y  78-DUMP

REPORT DUMP PRINTS THE FOLLOWING SECTIONS
IN THE ORDER LISTED

TITLE
AUTHOR
DATE WRITTEN
REFERENCES
LOCATION
METHOD
CO N TROL CARDS
REMARKS
S Y S T E M S
PURPOSE
ALI,OPITHM
D A TE R E V I S E D
NC~ SYSTEM EX1 ERMALS
MACHI N E DEPENDENCIES
SY STE fr DEPENDENCIES
I M P L E M E N T A T I O N  DEPENDENCIES
FLOW
FILE S
VARIABLE DICrIONARY
IODU M
ENTRY POINTS
RO U T INE S CALLED
CO MMON BLOCKS CALLED
CALLED BY ROUTINES
IODIJM1 ( I)
IODU MI (2)
IO DtJ M1 (3 )
IODUM 1 (4)
IODUMI (5)
IOOU MI (6)
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mrs P.LQ! IS BEST QUALITY PB LCflCA.B~4raea oo~y ,~~~jsi~~ i~o ~~o

04 MAY 78 12.06.58 CERL - ADS — VE R SION 1.0 PAGE 14
ADS USER MAN U AL EXAMP LE

TITLES A S OF 4 MAY 78..°’*~ *~ ”o.

TITLE.
RO IT — READ A SET OF’ DECKS TO EXCLUDE FROM GEN ERAL SORTING

TITLE.
ENOCOK — DETERMIN E END OF COHOECK LIST

TITLE .
ENDO K - D E T E R M I N E  END OF DE CK L I S T

TITLE.
SM OU T  - OUTPUT THE SORTED N A M E S  IN UPDATE D IRECTIVE FORM.

TITLE.
SORT — SORT A LIST OF NAMES

TITLE.
SO RTIN — INPUT NAMES TO BE SORTED.
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TIlTS PA~~ IS BEST QUALIT~~F A ~ 1LC~~~4
FB~& bOFY YIJR(iI SI-lED TO D~)C ~~~_- -

04 MAY 78 12.06.58 CERL — ADS — VERSION 1.0 PAG E 15
AD S USER MANUAL EXAMPLE

CROSS—REF AS OF 4 MAY 7~~~ . .* o o* * *e o o o

THE FOLLOWING RECORDS WERE NOT FOUNO ON THE MASTER FILE ——EOF

THE ROUTINES WH ICH CALL EOF ARE ——
R D I T
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?~I* PAQ~ IS BEST QUAL ITY PBACTI.C, 47~~1 COPY rw~axs~~~ ro ~~Q

04 MAY 78 12.06.58 CERL — ADS — VE RSION 1.0 PAGE 16
ADS USER MANUAL EXA MPLE

TITLES AS OF 4 MAY 78_ 0 0 0 0 0 0 0 4 00

TITLE.
DECKS — DECK NAMES AND FLAGS

TITLE.
SCRATC H — SCRATCH USE AREA.
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THI$ P.~GIE IS BEST QUALITY P~~ CIIC~.B4
riio.i our? 7UI~ ,LsFi1~I) TO D~)C ~~,

04 MAY 78 12.06.58 CERL — ADS — VE R S i ON 1.0 PAGE ii
ADS USER MANUAL EXAMPLE

D E F I N I T I O N  AS OF 4 MAY 7 8_ 0 0 0 0 0 0 0 0 0 0

R EPORT A B S T R A C T  P R I N T S  THE F O L L O W I NG  S E C T I O N S
IN THE O k D F P  L I S T E D

T I T L E

P , ~ PU ~ F
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DNiI PA~1E IS BEST QUALITY P~~~CT1C,LBL4
Th0* COPY TtJI~~ISH~~ TO DDO

04 HAY 78 12.06.58 CERL — AD S — VERSION 1.0 PAGE 18
ADS USER M A N U A L  E X AM P L E

D E F I N I T I O N  as OF 4 MAY 78.0*00*0*0*.

REPORT DUMP P R I N T S  THE F OL L O W I N G  SECTIONS

IN THE ORDER LISTED

TITLE
A U T H O R
DATE WRITTEN
REFERENCE S
LOCAT ION
M E THOD
CONTROL CARDS
RE MARKS
S Y S T EM S

PURPOSE
A LGO P I THM
D A TE R E V I S E D
NON SYSTE M EXTERNALS
MACHINE DEPENDENCIES
SYSTEM DEPENDENCIES
I M PLEM ENTATION DEPENDENCIES
FLOW
F I L E S
VARIABLE DICTIONARY
IODUM
ENTRY POINTS
ROUTINES CALLED
CO MMON BLOCKS CALLED
CALLED BY ROUTINES
I O D U M I ( I )
I000MI (2)
IODUM 1 (3)
IODUM1 (4 )
IODU MI (5)
IODUM1 (6)
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04 MAY ~~ l2 .06.SR CERL — AD S — V FR SIQN 1.0 PAGE 19ADS (JSER M AN IJA L E XAMP LEL )E F I N L r I O N  
A S OF 4 M A Y  7B **U*Q~~~~.**

RFPO RT T r T L E 5  PR INTS THE FOLLOW ING SECTIO NSIN THE OPUEP L iS T E D

TITLE
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