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THE AUTOMATED DOCUMENTATION
SYSTEM -~- USER MANUAL

1 INTRODUCTION

Good documentation can appreciably extend the useful life of a
software tool and increase its efficiency by allowing individuals not
involved 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-
grammers are generally unable or unwilling to prepare documentation
until after completion 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 development process.

The Automated Documentation System (ADS) was developed to provide
high-quality documentation while simplifying the jobs of both the pro-
gram developer and the software manager. In effect, ADS becomes part of
the software tool, thereby allowing internal and external documentation
to proceed simultaneously with software development. ADS can create
documentation tailored to the unique needs of a software tool, relieve
programmers of the tedious task of "after-the-fact" documentation, and
provide software managers with an effective method of supervising the
software development process.

Objective

The overall objective of this study was to provide a comprehensive
standard for software development, and to provide user instructions for
the ADS method of producing internal and external documentation for
software projects.

Qutline 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.

PRECEDING PAGE ELANK=NOT FILMED




Mode of Technology Transfer

ADS will be available from Boeing Computer Services Company, under
the U.S. Army Corps of Engineers contract for scientific and engineering
teleprocessing.
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2 ADS OVERVIEW

Background

Essentially, ADS is an organizational tool -- a program for report-
ing on the development of another program. I[ts function is that of the
journalist/librarian of a program under development: first, it gathers
information supplied to it by the programmer and computer; it then
files, organizes, and cross~references this information. Finally, it
summarizes 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 manipulated by the user. Although ADS is itself a program, to
avoid confusion the terms "program," "subprogram," "routine," "source
code," etc., will refer only to the program under development and being
documented 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 simultaneously with software development.

Beginning the Documentation Process With ADS

ADS initially requires three types of input (see Figure 1):
1. Al1 or part of the source code implanted with ADS comment cards
2. ADS commands

3. The compiler reference map for all or part of the program under
development.

The source code is the actual FORTRAN code of the program being documen-
ted by ADS; ADS can use all or part of this code. ADS commands are user

instructions to ADS which tell ADS what to do with other inputs and what T
reports to produce. 3

The third ADS input, the compiler reference map, is part of the

output produced by the FORTRAN compiler on CDC computers and usually
follows the FORTRAN source code 1isting also produced by the compiler.
The compiler reference map is used by ADS because it is, in effect, an




INPUT

®

SOURCE
CODE

COMPILER
REFERENCE ADS

! MAPS COMMANDS

’ ADS

REPORTS

DOCUMENTATION
FILES

0 OUTPUT ®

Figure 1. ADS input and output.
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index of the program (subroutine, common block) under development. It
includes information pertinent to the program, such as:

1. Variable names

2. Routines called within the program or subprogram

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. Equivalence classes for variables

8. The length of the program, subprogram, common blocks, arrays,
etc.

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

The compiler reference map not only provides information 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 cards implanted in the program source code
by the user.

ADS produces two types of output from the input describhed above:

1. External documentation reports

2. Internal 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 compiler reference map. Since documentation
files are stored online in the computer, they can be retained indefi-
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-
mentation files current with the software development activity.

11
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Expanding and Updating Documentation

ADS is intended for use during the initial as well as intermediate
and final stages of software development. Since ADS is designed to
update and expand its documentation, it can be implemented even in the
"skeletal" phase of program development, i.e., when a program consists
of routines yet to be fully developed, routines which though largely de-
veloped will require revision, as well as routines in final form.
Updates and expansion of ADS documentation do not require the programmer
to redo documentation input for software elements that do not change.

When in the update mode, ADS uses the source code and compiler 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" documentation 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 inexpen-
sive since data relating to unchanged software elements can pass without
manipulation from old to new ADS documentation files. The user and ADS
need only process data relating to new or revised portions of the pro-
gr§m such as new subroutines, changed common blocks, etc. (See Figure
2-

Documentation 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 files are used by ADS to pro-
duce the report in the form dictated to it by the user in the ADS com-
mands. This option of retrieving documentation from ADS at any time is
especially useful to software project managers and team leaders because
it allows them to monitor the progress of a software development project
without disturbing the program developers.

Example

Figures 4, 5, and 6 show the FORTRAN source code for a main pro-
gram, the compiler reference map for that program, and the ADS commands
which will activate the ADS documentation files and write external re-
ports, respectively. Figure 7 is a sample of a report produced by ADS.
Figures 8, 9, and 10 are the source code, reference map, and ADS com-
mands, respectively, necessary to update documentation by adding one

12
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subroutine. Figure 11 is the ADS commands which are used only for pro-
ducing external documentation reports. Finally, Figure 12 is a sample
of a second external documentation report option available from ADS --

the static calling structure or tree diagram of the program under devel-
opment .
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PROGRAM MATIN(INPUT+OUTPUT)
cn TITLE:=
cD MATN - MAIN PROGRAM OF MANUAL FXAMPLE |
cD AUTHOR:= THIS SYSTEM PROGRAMMER {
cD PURPONSE ¢ = |
co THF PURPOSF OF THIS PROGRAM IS TO ILLUSTRATF HOW A PROGRAM UNDFR
co DEVELOPMFNY MIGHT UTIIL I7E ADS. THF PROGRAM IS OUTLINFS BY THE
cn MATN PROGRAM. THFN AS OTHER ROUTINES ARE DFVELOPFD THEY WILL AF
cD ADDFED TO THE DOCUMENTATION FILFS. :
c

CALL SUR1
o

CALL Sumr?
C

CALL SuB?
C

STop

END

Figure 4. FORTRAN source code for a main program.
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25 JuL 78 11.55.54 CERL - ADS - MESSAGE NUTPUT PAGF 1
TITLE THE ADS USER MANUAL EXAMPLE}
PRINT NARROW (DUMP) FOR MAIN3
END3
i Figure 6. Sample ADS commands.
:
;
25 JUL 78  11.55.54 CERL = ADS - VEPSION 1.0 PAGE 1
THE ADS USER MANUAL EXAMPLE
NUMP AS OF 25 JUL T8-MAIN
TITLE.
MAIN = MATN PROGRAM OF MANUAL EXAMPLE
AUTHOR,
THIS SYSTFM PROGRAMMFER

PURPOSF,

THE PURPOSF OF THIS PROGRAM 1S T0 ILLUSTRATE HOW A PROGRAM UNDER
NEVELOPMENT MIGHT UTILIZE ADS. THE PROGRAM IS OUTLINES BY THF
MAIN PRPOGRAM, THEM AS OTHER ROUTINES ARE DEVELOPED THEY WILL BE
ADDED TO THE DOCUMENTATION FILES.

FILES USED IN MAIN ARE ==

INPUT ouUTPUT
VARTIABRLE DICTIONARY FOR ROUTINE MAIN == ®#8 NONE @@
THIS A MAIN PROGRAM OF LENGTH 7 WORNS.

ROUTINES CALLED BY MAIN ARE ==
SUR1 SUR?2 SUB3

COMMON BLOCKS CALLED BY MAIN ARE == ®# NONE oo

THE ROUTINES WHICH CALL MAIN ARE == #& NONE oo

Figure 7. Sample ADS report.

17 J




SURROUTINE SUR1
CcD TITLE:=

cD SUR]1 = THE FIRST SURROUTTNE OF THE PROGRAM TO BE IMPLEMENTEN,
cD AUTHOR:= THIS SYSTEM PROGRAMMER(S),
3 CD  PURPOSE:=

CcD THE PURPOSE OF THIS ROUTTNES IS TO SHOW HOW ONE MIGHT ADD A
Cco ROUTINE TO A DOCUMENTATION FILE UNDER DEVELOPMENT,

c
CALL SUBRTE
RE TURN
END
Figure 8. Sample of source code for a subroutine,
SURROUTINE SUB1 7600_7600 OPT=1
1 SURROUTINE SuRl
co TITLE:=
co SUR] - THE FIRST SURROUTINE OF THE PROGRAM TO BE IMPLEMENTEN.
co AUTHOR:= THIS SYSTEM PROGRAMMER(S),
S co PURPOSE : =
co THE PURPOSE OF THIS ROUTINES IS TO SHOW HOW ONE MIGHT ADD A
co ROUTINE TO A DOCUMENTATION FILE UNDER DEVELOPMENT.
c
CALL SUBRTE
10 RETURN

END

SYMBOLIC REFERENCE MAP (R=3)

ENTRY POINTS DEF LINE REFERENCES
f 1 SuRl 1 10
EXTERNALS TYPE ARGS REFERENCES
SURRTF 0 9
STATISTICS
PROGRAM LENGTH 4R 4

] Figure 9. Sample of reference map for a subroutine.

18




PnéNT NARROW (DUMP) FOR UPDATED ROUTINES
ENDS

Figure 10. Sample ADS commands to update documentation by adding subroutine.

CERL = ADS = MESSAGE NUTPUT

PRINT NARROW (DUMP) FOR ALL ROUTINFS:
se WARNING RFQUESTED READ OF RECORD (ROUTINE) =- SUR2 « RECORD NOT ON MASTER FILF
o2 WARNING RFQUESTED READ OF RECORD (ROUTINE) =- SUB3 + RECORD NOT ON MASTER FILF
es WARNING REQUFSTED READ OF RECORD (ROUTINE) == SUBRTE . RECORN NNOT ON MASTER FILE

DRPAW NARROW FULL TREES

ENDS

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

CERL = ADS = VERSION 1.0
THE ADS USER MANUAL EXAMPLE

TREE

MAIN ____
1_SUBYI____
! 1 #SUBRTF
1#SUR2
1#SUR3

Figure 12. Tree diagram of program under development.

19
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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 listed in Table 1; detailed explanations of each category are
found in Appendix A.

Special ADS comment cards ("CD" in 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 1 and 2 of the source code, (2) type the title of the documen-
tation category selected from the 19 provided by ADS, (3) type ":=", (4)
type “CD" in columns 1 and 2 of the source code, followed by the first
line of the comment, and (5) repeat step 4 until the comment is com-
plete.

For example, the format for an ADS comment on the purpose of a pro-
gram is

CD PURPOSE:=

CD THE PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE DIRECTIVES 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. EACH
CD LEVEL MUST ALSO INPUT A DECK NAME THAT ALL DECKS IN THE LEVEL WILL
CD  FOLLOW -- THE DJRECTIVE WILL BE OF FORM:

The above will appear in the external documentation report as:

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 THEN ARE SORTED AMONGST
THEMSELVES). COMDECKS ARE SORTED SEPARATELY FROM MAIN DECKS.
EACH LEVEL MUST ALSO INPUT A DECK NAME THAT ALL DECKS IN THE
LEVEL WILL FOLLOW -- THE DIRECTIVE WILL BE OF FORM:

The user can control the paragraphing of the comment text by in-
serting one or all of the following flags in the source code:

CDS_ Begin new line at Teft margin
cDg Begin new line; retain tab setting indicated in preceding Tline
() No new line; line may be run on with preceding line

CD$__  Begin new Tine; reset tab to indent 5 spaces !
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Table 1

ADS Documentation Categories

TITLE FLOW

AUTHOR FILES

DATE WRITTEN ALGORITHM

REFERENCES SYSTEM DEPENDENCIES

LOCATION NON SYSTEM DEPENDENCIES

METHOD MACHINE DEPENDENCIES ‘
CONTROL CARDS IMPLEMENTATION DEPENDENCIES ]
REMARKS VARIABLE DICTIONARY ;
SYSTEM REVISED (date) j

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

ch$ Begin new line; reset tab to indent 15 spaces.

For an example of a program source code implanted with ADS comments
(documentation category, initial comments, and subsequent paragraphing
flags) and the resultant output (external documentation reports), see
Figures 13 and 14.

Common Block Input

ADS comments regarding common blocks within a program are strictly
lTimited to two ADS documentation categories: TITLE and VARIABLE DICTIO-
NARY. In addition, ADS comments for common blocks must appear
contiguously in the source code. For example:

COMMON/COM1/VAR1,VAR?2
G FITLE:=
CD COM1 - TITLE FOR COM1
CD VARIABLE DICTIONARY:=
CD VAR1 - DEFINITION OF VAR1
CD VARZ - DEFINITION OF VAR2

Any attempt to enter ADS comments other than TITLE or VARIABLE DIC-

TIONARY, or to type comments noncontiguously, will probably result in
the loss of that common block documentation.

Variable Dictionary Input

Variable dictionary comments (under the heading "VARIABLE DICTIO-
NARY:=") must be definitions for variable names already in the source
code. To enter a variable dictionary comment, (1) type "CD" in columns
1 and 2 of the source code followed by "VARIABLE DICTIONARY:=", 6 (2) type
"CD" in columns 1 and 2 of the source code, followed by the variable
name to be defined and "-" and (3) type the definition.

For example, a variable dictionary comment implanted in the source
code es

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




cD TITLF :=

() ROIT - RCAD A SET OF DICKS TO UXCLUDE FROM GENERAL SORTING
(W) PURPNSE : »

CD THE PURPOSE OF THIS PROGRAM IS TO GENERATL MOVE DIRECTIVES TO
D SORT AN OLDPL -- UPDATE LIBRARY. UP TO THREE LEVILS OF

(%)) DECKS CAN BE EXCLUDED FRCM THE TOTAL SORT (AND ARE THEN

o SORTED AMONGST THEMSCLVES). COMOFCKS ARE SORTED SEPARATELY
(&) FROM MATH DECKS. FEACH LEVEL MUST ALSO INPUT A DECK NAME

() THAT ALL DECKS IN THD LEVCL WILL FOLLOW -- THE DIRECTIVE

D WILL BE OF FORM:

CDS__ "*MOVE <DECK NAME>, <INPUT DECK NAMED"

CCS_ TO LEVEL DEZCKS ONE PUTS IN CARDS OF FORM:

Co$ COL 1--9. NAME OF EXCLUDED DECK

COS__ COL. 10 BLANK, 1, (R 2
€DS_  DECK NAMES ARE SORTED AND MOVE DIRECTIVES GENERATED

o) SUCH THAT THE FINAL ORDER OF THE UPDATE OLDPL WILL
o BE:
co$ COMDECKS,

COS™  DECKS (INPUT CARD NAMES) WITH COL 10 = 2,
cos DECKS (INPUT CARD NAMES) WITH COL 10 = 1,

o DECKS (NOT COMDECKS) NOT SPECIFIED ON INPUT CARDS.

ccs$ NOTE -- DECKS (INPUT CARD NAMES) WITH COL 10 = BLANK

CD ARE NOT SORTED! THESE DECKS CAN REMAIN IN PRESENT PLACES
CD IN THE OLDPL AND BE USED FOR POSITIONING OTHER DECKS.

Cos THE PRCGRAM USES THE BASIC OUTPUT (L=A14) FROM THE UPDATE
CD PROGRAM AS INPUT (TAPEL).

Figure 13. FORTRAN source code implanted with ADS comments.

TITLE.

RDIT - READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING
PURPOSE .

THE PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE
DIRECTIVES TO SORT OLOPL -- UPDATE LIBRARY. UP TO
THREE LEVELS OF DECKS CAN BE EXCLUDED FROM THE

TOTAL SORT (AND ARE THEN SORTED AMONGST THEMSELVES).
COMDECKS ARE SORTED SEPARATELY FROM MATIN DECKS.

EACH LEVEL MUST ALSO INPUT A DECK NAME THAT ALL
DECKS IN THE LEVEL WILL FOLLOW -- THE DIRECTIVE

WILL BE OF FORM:

"#MOVE <DECK NAME>, <INPUT DECK NAME>"
TO LEVEL DECKS ONE PUTS IN CARDS OF FORM:

COL 1 -- 9 . NAME OF EXCLUDED DECK

COL. 10 BLANK 1 OR 2
DECK NAMES ARE SORTED AND MOVE DIRECTIVES
GENERATED SUCH THAT THE FINAL ORDER OF THE
UPDATE OLDPL WILL BE:

COMDECKS,

DECKS (INPUT CARD NAMES) WITH COL 10 = 2,

DECKS (INPUT CARD NAMES) WITH COL 10 = 1,

DECKS (NOT COMDECKS) NOT SPECIFIED ON INPUT CARDS.

NOTE -- DECKS (INPUT CARD NAMES) WITH

COL 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 = Al4)
FROM THE UPDATE PROGRAM AS INPUT (TAPE1).

Figure 14. ADS Output from Figure 13.
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VARIABLE DICTIONARY.

FLAGV - FLAG VARIABLE
1 --> INPUT IS FROM DISK FILE
2 --> INPUT IS FROM CARDS

(Note that variable dictionary comments containing the variable
name are indented ten spaces. The "-" typed by the user following the
variable name has the effect of indenting the tab setting 10 spaces to
the right of the left margin -- however this indenting is not under user

control).
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4 ADS PROGRAM CONTROL AND OPTIONS

This chapter further defines the syntax of ADS commands and pro-
vides examples of various report retrieval options. Words in capital
letters must appear as written. Words inclosed in angle brackets (< >)
must be supplied by the user from an optional list. Symbols not
inclosed in brackets ("-", ";", ",", etc.) must be included as written.
COMMON(S) indicates that either COMMON or COMMONS may be used.

External Reports: Filing and Retrieval

The contents of documentation reports generated by ADS may be de-
fined by the user. These report names (and definitions) are stored on
the documentation files and may be retrieved, b_ name, when producing a
report (via the PRINT command).

ADS provides two predefined report names on cach documentation
file: ABSTRACT and DUMP. ABSTRACT provides the ADS documentation cate-
gories: 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 biock.

To define a report, the user types:
REPORT <name> = <section list)>;

<{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 = TITLE,AUTHOR,PURPOSE ,METHOD ,ALGORITHM,REFERENCES;
(NOTE: The above are the elements included in the ADS ABSTRACT report.)

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

Report names are included in the documentation files and may be de-
fined for each program's documentation files and retrieved, by name,
when producing a report.
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Additional ADS Documentation Output

In addition to the 19 documentation categories already described
(see Table 1), four other types of ADS output can be requested by the
user for inclusion in an external documentation report. They are:
ENTRY POINTS, ROUTINES CALLED, COMMON BLOCKS CALLED, and CALLED 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, SUBROUTINE,
FUNCTICON); and the routine's length. ROUTINES CALLED specifies the rou-
tines called by the program plus the inline functions used by the pro-
gram. COMMON BLOCKS CALLED lists the common blocks called by the pro-
gram. A maximum of 100 possible items is assumed for both ROUTINES
CALLED and COMMON BLOCKS CALLED. CALLED BY gives the names of the rou-
tines and common blocks calling the program under development. In addi-
tion, CALLED BY lists which submodules use the files of the main pro-
gram.

Deletejﬂﬁjgﬂ

Another option of the ADS program input is the ability to delete
information from the documentation files about a particular routine,
common block, or report name. The format for this command is:

DELETE <record type> (<name list>);

<Record type> requires the user to type one of the following: ALL, ROU-
TINE, COMMON, or REPORT. <Name 1ist> specifies the routines common
blocks, etc., to be deleted of type <record type>. ALL will delete all
types of the names in <name 1list>. For example, "DELETE ROUTINE (MAIN,
SUB1);" deletes all references to routines named MAIN and SUB1. “DELETE
REPORT (ABSTRACT);" deletes all references to report ABSTRACT. "DFLETE
ALL (MAIN, COM1);" searches routines, commonblocks, and report lists and
deletes all references to MAIN and COMI entries.

Print Option

To print reports from the documentation file, the user types:

PRINT <report width> <paging> (<report 1ist>) FOR <record list>;
For <report width> the user types either NARROW or WIDE. NARRCW reports
are suitable for 8 x 10-1/2~in. reproduction. WIDE reports use the full

width of the printer 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 single page. Reports are also paged within records so a report
will be spaced properly over page boundaries. <Report list> requires
the user to type the list report names, separated by commas, to be
printed for each occurrence of a record in <record list>. 'When typing
<record 1ist> the user may choose one of the following: (<name 1list>),
ALL ROUTINE(S), ALL COMMON(S), UPDATED ROUTINE(S), or UPDATED COMMON(S).
The <name list> specifies a set of routines, common blocks, etc. (sepa-
rated by commas) for which a specified external report will be produced.
The ALL prefix prints reports for all routines or common blocks
presently on the documentation files. Additionally, warning errors are
printed for each report not yet on documentation files. The UPDATED
prefix will print reports for each routine or common block included on
the documentation files for this run. Thus, ARS can update the documen-
tation files and produce reports in a single run. For each occurrence
of a "report name" in <record list>, a report detailing that "report
name" will be produced, showing the ADS documentation categories in the
order indicated by the "report name". For example, "PRINT NARROW (DUMP)
FOR ALL ROUTINES;" produces a DUMP report for all routines defined on
the documentation files. "PRINT NARROW (DUMP) FOR (ABSTRACT, DUMP);"
produces a REPORT DEFINE report for the two reports ABSTRACT and DUMP.
This command will also produce a DUMP report for any routines or cominon
blocks with names ABSTRACT or DUMP.

Tree Option

The "tree" option produces a diagram of the routines on the docu-
mentation files of the program under development by using the cross-ref-
erencing information available for each routine. The format is fixed 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 <routine> <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
<routine> is included, ADS will use <routine> as the root of the tree.
If <routine> is not included, ADS will use the main program as the root.
If more than one main program resides on the documentation files, a tree
will be drawn for each main program. <Depth> specifies the number of
lTevels to be included in the tree. (If <depth> is omitted, full depth
is assumed.) A FULL tree includes all routines indicated by the cross-
referencing; a COMPRESSED tree does not include each routine of a pre-
viously drawn branch. For example, "DRAW FULL WIDE TREE ADSDOC ;"
should draw a tree the entire ADS program. However, "DRAW COMPRESSED
NARROW TREE ADSRPT 3 ;" will draw only the subtree at routine ADSRPT
for three levels of subroutine calls.
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The tree option displays the basic calling sequence of the progran.
A FULL tree shows each routine called at each level. For example, "DRAW
FULL NARROW TREE MAIN;" might produce:

MAIN

T 7_SUB3
| o EslBg
; N | TIMER
, | *SECOND
i_SuB?
j | TIMER_
; - T | *SECOND
i_SUB1

i TIMER
| *SECOND

whereas "DRAW COMPRESSED NARROW TREE MAIN;" would produce

MATN
] SuB3
o SUE
| T | TIMER
: T | *SECOND
| SUB2
L suB1* =

An "*" before a name indicates the routine is not on the master
documentation files. An "*" following a name indicates that the branch
has already been displayed.

Other Options

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 identifer, and date of the record on the docu-
mentation files.) To assign a system title, the user types:

TITLE characters;

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 AUTOMATED DQCUMENTATION SYSTEM (ADS);
The ADS program will accept and process each statement input to it.

Processing of the input begins when ADS finds the symbol indicating the
end of the statement, i.e., “;". If an error occurs during the parsing
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of the statement, ADS skips until it locates the semicolon, effectively
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 and various informative messages are written to separate local
files. The reports are formatted for printers; however ADS informative
messages can be received either on printer or interactive terminal
output.

For interactive usage (though, of course, batch runs will accept
these statements), three additional statements are allowed:

HELP;
ECHO; (default)
NOECHO ;

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

During 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 example, if
the user inputs "PRONT NARROW (DUMP) FOR MAIN;" ADS will respond: '"***
SEVERE UNKNOWN COMMAND" and continue to the next input command. If, in
the source code, a routine does not have an "end" card, "SEVERE MISSING
END CARD, RESTART WITH FOLLOWING CARD" will appear. In the next output
Tine, the card restarting source code parsing will be printed. If a
routine is referenced (i.e, called by a routine that has been documen-
ted), but is not found on the documentation files, ADS will print: "**
WARNING ~ REQUESTED READ OF RECORD (ROUTINE) -- EOF." The message iden-
tifies what kind of record (in this case a ROUTINE named EOF) cannot be
found in any ROUTINE COMMON or REPORT category of the documentation
file. This message will only appear once per execution through the read
of the record may be requested many times.
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A complete ADS processing run may then look like:

ECHO;

TITLE ADS USER MANUAL EXAMPLE;

REPORT TITLES = TITLE;

PRINT NARROW UNPAGED (TITLES) FOR ALL ROUTINES;
PRINT NARROW (DUMP) FOR ALL;

DRAW FULL WIDE TREE;

DRAW COMPRESSED NARROW TREE RDIT;

END;

A complete list of ADS error messages and possible causes may be
found in Appendix B. Appendix C contains a quick reference to ADS user
input.
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5 ADS JOB CONTROL

As indicated in Chapter 2, ADS is designed for, and currently exe-
cutable with, the Control Data Corporation (CDC) FTN version 4.6 com-

piler.

An attempt has been made to make the program portable to comput-

ers of other manufacturers; however, reasonably extensive changes in
word size, formats, characters, file handling, etc., are necessary
before this can be accomplished.

Assuming that the ADS program is ready to be executed at the CDC
computer facility chosen by the user, certain control card sequences are
necessary to execute the program and attach and save the required files.

The internal names used by the ADS program are:

INPUT-
OUTPUT-

RPTOUT -

REFFL-

SRCFL-

MASBK-

INVBK-

The ADS commands described in Chapter 4.

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

The reports created by this run of ADS.

The reference map information created by the FORTRAN
compiler. Only routines on this file are updated
this run.

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

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 reporting of documentation are

done. The file MASFL contains old documentation

plus any updates performed and should be saved whenever
changes to the documentation are to be kept.

The master random access file containing the cross-
referencing records (see CALLED BY, p26 ) for
routines and common blocks. This file should pe
attached whenever updates to documentation or
reporting of documentation are required.

The file INVFL contains old invert records

plus any updates performed and should be saved
whenever changes to the documentation 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 example, see Ap-
pendix D. For an example of a complete ADS run, see Appendix E.

Although this report outlines general ADS user instructions, it
should be noted that the exact control cards used for attaching and

saving programs and files differ with various computer sites depending
upon the site operating system.

For a typical example using the input outlined above, see Figure
15. In addition, documentation files may be too big to store inexpen-
sively on disks and probably should be kept on tape.




<Job cards, accounting cards>
Get/create SRCFL the source code to be run through ADS (Optional).
FTN,I=SRCFL, L=REFFL,Q, R=<>.
Invoke FTN for installation using SRCFL,
creating REFFL for this run.
R= <>, the user may chose
L the reference map--1 or 2 or 3.

Get ADSDOC Get executable code of ADS.

Get MASBK Get master documentation file, if one
exists.

Get INVBK Get master invert documentation file, if
one exists.

ADSDOC. Execute ADS.
REWIND,RPTOUT.
COPY ,RPTOUT,OUTPUT.

Save MASFL / Save Master and invert documentation
files, if desired.

Save INVFL
7/8/9 (End of Record Card)
ADS Input Directives

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

Figure 15. ADS command example.




APPENDIX A:

ADS DOCUMENTATION CATEGORY AND USAGE GUIDC

This appendix is in semitabular format. Each possible documen-
tation category (section title) is shown in capital letters followed by
a brief description of information that might be included in a typical
documented code. The least allowable format for each documentation cat-
egory is in capital letters inclosed by parentheses.

ALGORITHM (ALG): denotes a particular type of algorithm being used
in a routine. This category is similar to METHOD but might be particu-
larly applicable when the method is not well known or is an adaptation
of another method to a new purpose. Also the specification of a partic-
ular algorithm may make the documentation action clearer for some appli-
cations (e.g. numerical rather than information systems).

Examples:

1. This routine uses the Collins Algorithm for polynomial division
as outlined by Knuth, Vol 2.

2. This routine adapts the Taylor series for the sine of an angle

to the constraints outlined in the functional requirements of the
system.

AUTHOR (AUT): shows the author of the routine. While the AUTHOR
section may not be useful in final documentation, it can be very useful

to the manager and to other programmers in the software's developmental
stages.

CONTROL CARDS (CON): aids the programmer using the system/routine.
In general, systems usually need more instructions than a documentation
category can provide though, for some systems, this category could indi-
cate catalogued procedure usage. The parameters to the catalogued pro-
cedure could be described in more detail in a user's manual. This cate-
gory could also serve as instruction to a user of a simple program or
routine, and could include a user library that contains the program/rou-
tine. Since explicit control cards also change from operating 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 routine was written. This
category may be useful to indicate what routines may have heen written
prior to some operating system change. In developing systems, the date
written can aid in displaying the current stage of the development.
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FILES (FIL): 1indicates the files used by the program/system. This
category should appear only in a main program because the file documen-
tation record exists as a header record on the documentation files. A
maximum of 64 files is allowed for the entire system. In addition to
the names of the files, this category can indicate usage of the file,
type of access, etc.

Examples:
1. Card input is typically a formatted file.

2. Certain files can be accessed randomly, sequentially, or word
addressable.

3. Special formatted files (such as weather tapes from National
Atmospheric and Oceanic Administration [NOAA]), may take special consid-
eration. For example, the FILE control card necessary to process the
file could be included.

FLOW (FLO): 1illustrates the logical flow of the code. This cate-
gory should be used at the top level of system or for a complex sub-
module. Indentation level options allowed by ADS can be particularly
effective in this section. Indenting can aid in displaying "while"
loops, etc.

For example:

LOGICAL FLOW.
CALL INITIALIZATION ROUTINES (ADINIT, FHINIT, PINIT)
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): defines the dependencies of
a system/routine implementation. These dependencies could be of several
types -- certain operating system characteristics used by the
system/routine; assumptions made by the routine about its parameters;
new features in the system necessary to implement this code. In each
case, the documented code may work only as long as the implied assump-
tions are in effect. It may not be good programming practice to rely on
certain "defects" in the system being used, but it is occasionally nec-
essary. If certain assumptions are implicit in implementing code, then
these assumptions should be documented.




LOCATION (LOC): details the location of the source/object code.

MACHINE DEPENDENCIES (MAC DEP): defines the dependencies of the
system/routine on a particular machine's architecture. For example,
using a certain worcd size or arithmetic precision can make a system
dependent on the machine of its development. Though a goal in software
development is transferability (to other machines), 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 about the way the code is implemented. For example,
the routine 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-order tree tra-
versal could 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. However, these externals
could be documented in this category. Also, since the documentation
files represent a static version of the actual code (i.e. not directly
executable), "dummy" documentation records could be provided for these
kind of externals. Typically, these "dummy" records are used to explain
not only the usage of the externals, but also why these externals were
chosen over similar code within the system under development.

PURPOSE (PUR): describes the purpose of the routine. Often the
purpose will be similar to the method used in the routine. (PURPOSE may
be a brief description of a simple method whereas the METHOD category
would provide a detailed description.)

REFERENCES (REF): details various references that may have been
used in developing the routine/system. Another reference could also be
the system's user manual. For example, if a complex algorithm cannot
readily be explained in sufficient detail to teach the user about it,
references are included to indicate where the user can obtain more in-
formation about the algorithm or method.

REMARKS (REM): details any documentation which did not fit under
other categories; for example, the implementation of a finite state ma-
chine in the code or the tabular 1nformation of states and transitions.
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REVISED (REV): notes revisions made to the code. In addition to
date of revision, this 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 inherent IMPLEMENTATION
DEPENDENCY).

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

TITLE (TIT): gqives the title of the routine. Typically the title
should be the mnemonic meaning of the routine name. The routine name
might also be included in the title section. For example, "CD WRLFZB
- WRITE LOAD FILE ZONE BLOCK" could be the title line for routine
WRLFZB.

(Note: if the word preceding the "-" is the name of a common
block, the title text is automatically taken to be the
common block title.)

For example:
CD LFEHDR - LOAD FILE ENVIRONMENT HEADER COMMON
Additionally COMMON BLOCK TITLE (COM TIT) may be used for common blocks.
VARIABLE DICTIONARY (VAR): defines the variables in the
routine/common block. In addition to indicating the usage of the

variable, a definition might also indicate valid values of the variahle
and these values' meanings.
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APPENDIX B:

ADS USER ERROR MESSAGES

[f these messages are printed during an ADS execution, the user
should correct some of his/her input aor bring the output to the ADS con-
sultant. The messages 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
ervors 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 hints to
the user of causes and corrections of ADS errors.

WARNING Messages

INVALID NAME ENTERED --> name, ILLEGAL FOR TYPE --> ROUTINE

A name in the <name 1ist> of a PRINT commmand cannot be found on
the master list of routines. User should check spelling, make sure cor-
rect documentation files are attached, or check SRCFL and REFFL files to
ascertain that such a routine exists.

INVALID NAME ENTERED --> name, ILLEGAL FOR TYPE --> COMMON

A name in the <name 1list> of a PRINT command cannot be found on the
master 1ist of common blocks. User should check spelling, make sure
correct documentation files are attached, or check SRCFL for existence
of common block documentation.

INVALID NAME ENTERED --> name, ILLEGAL FOR TYPE --> REPORT
A name in the <name 1ist> of a PRINT command cannot be found in the

master 1ist of reports. User should check spelling, make sure correct

documentation files are attached, or check previous input commands for
definition.

NOT FOUND LIST IS FULL, NO MORE CROSS-REFS ALLOWED
The 1ist detailing the names referenced but not found on the master

files is full (100 entries allowed) and no more will be entered into the
list. This list is output as a byproduct of a "PRINT ... FOR ALL .."
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comnand. If this message occurs, only the first 100 occurrences will be
listed.

RESTARTING PARSE WITH FOLLOWING CARD.

Parsing of the source code will resume with the card listed after
this message. User should check SRCFL and REFFL for one to one cor-
respondence between modules and reference maps.

ERROR IN READ TAB, SET TO NEAREST -- 1 OR 4

The number of indentation Tevels has exceeded the Timit of four.
This message will occur during report processing. User should check
documentation "CD" cards for too many " "s.

DUPLTCATE WRITE REQUESTED FOR ROUTINE - name - REQUEST IGNORED

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

DUPLICATE WRITE REQUESTED FOR COMMON - name - REQUEST IGNOR!

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

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

A routine documentation record has been referenced and retrieval
has been attempted, but the record of the requested name is not on the
documentation files. For example, this message will occur for externals
that are part of the FTN library. User should make sure correct docu-
mentation files are attached.

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

A common documentation record has been referenced and retrieval has
been attempted, but the record of the requested name is not on the docu-
mentation files. User should make sure correct documentation files are
attached and rerun with documentation for the missing common block.
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MISSING ; ASSUMED AT END-OF-CARD

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

MISSING ";" ASSUMED PRESENT

A ";" was expected.

SEVERE Messages

MACRO NAME NOT ON MASTER FILE --> name
A name in <report 1ist> 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 incorrect.

MISSING OR MISPLACED ( IN DELETE

The format of the user DELETE command is incorrect.

MISSING ROUTINE 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 combination of the code input has caused the string buffer to
overfiow in trying to create a documentation record. Additional infor-
mation is printed that will be useful to a consultant. User should
bring outputs (ADS execution, listing of SRCFL) to an ADS consultant.




OVERFLOW OF STRING BUFFFR

SER R

Additional occurrences of the above error.

TOO MANY VARIABLES IN COMMON BLOCK -- name

The common block displayed has too many variables (limit is 100)
for ADS. Either the common block must be redefined or ADS must be
changed.

KEYWORD EXPECTED

A keyword is expected in the current input command. User shouid

check the command for proper format.
ROUTINE NAME, DEPTH, OR ; EXPECTED AFTtR TREE

A DRAW command has improper format. User should check the command

for proper format.
DEPTH EXPECTED

The DRAW ccmmand expects a <DEPTH>, but found something entirely

different. User should check command for proper format.
3 EXPECTED

A ";" is expected in the current input command. User should check

the command for proper format.
UNKNOWN COMMAND

The current input command cannot be recognized. User should check

input command for proper format.
= EXPECTED AFTER REPORT NAME

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

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

command for proper format.
DELIMITER EXPECTED

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

command for proper format.
EXTERNALS EXPECTED AFTER NON SYSTEM

A REPORT keyword was not properly specified. User should check the

command for format.
SYSTEM EXPECTED AFTER NON

A REPORT keyword was not properly specified. User should check the
command for proper format.

FOUND END-OF-FILE WHILE LODKING FOR -- character
The end of the input file was found while looking for the indicated
character.
; FOUND TOO SOON IN PRINT STATEMENT
A ";" terminated the PRINT command too early. User should check

the command for proper format.

MISSING -FOR- IN PRINT COMMAND, SKIP TO ;

b

The FOR keyword was missing in the PRINT command. User should
check the command for proper format.

MISSING FND CARD. RESTART WITH FOLLOWING CARD

Parsing of the source code will resume with the card listed after

this message. User should place an END card in SRCFL before the listed
card.
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ILLEGAL NAME IN NAMELIST FORMAT, SKIP TO ;

_“‘.—4 da e cms L

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

DEPENDENCY EXPECTED

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

TOO MANY CHARACTERS IN TITLE, SKIP TO ;

The TITLE is limited to 80 characters. User should check the TITLE
card to make sure the title string is followed by a ";", ",", etc.

L b

FATAL Error Messages

On a FATAL error, the indicated messages will be printed. Also
supplementary information of use to the consultant will be printed. A1l
applicable printouts should be 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
Tist will be printed as part of the error dump.

TOO MANY EXTERNALS IN ROUTINE
The 1imit of externals used by one routine is 100.
TOO MANY COMMONS IN ROUTINE
The 1imit of commons used by one routine is 100.
TOO MANY LOCAL VARIABLES IN ROUTINE

The 1imit of local variahles used by one routine is 100.
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APPENDIX C:

QUICK REFERENCE -- ADS USER AND CODE INPUT

ADS User Input

Each type of statement Tisted is ended by a semicolon (";"). Defi-
nitions for the input commands are listed in Chapter 3 and 4. Charac-
ters "M, =", "(",")" must be included as shown; words in all capitals

must be included as shown.

CINPUT KEYWORD> ::= ECHO | NOECHO | HELP | END

1}

<ADS REPORT DEFINE> ::

REPORT <NAME> = <PEPORT SECTION LIST> ;

REPORT <NAME>

<ADS REPORT DEFINE> ::

<REPORT SECTION LIST> ;
NAME> ::= (user supplied name <= 10 characters)

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

CREPORT SECTION NAME> ::= ALGORITHM [ AUTHOR | CALLED | BY
COMMON(S) [BLOCKS] CALLED | CONTROL CARDS |
DATE WRITTEN | ENTRY POINTS | FILES | FLOW |
IMPLEMENTATION DEPENDENCIES |
LOCATION | MACHINE DEPENDENCIES |
METHOD | NON SYSTEM EXTERNALS |
PURPOSE | REFERENCES | REMARKS |
REVISED | ROUTINES CALLED | SYSTEM |
SYSTEM DEPENDENCIES | TITLE |
VARIABLE DICTIONARY

<ADS DELETE> ::= DELETE <RECORD TYPE> [ <NAME LIST> );

<RECORD TYPE> ::= ALL | ROUTINE(S) | COMMON(S) | REPORT(S)

<NAME LIST> ::= <RECORD NAME> [, <RECORD NAME>

<RECORD NAME> ::= (any record name -- ROUTINE, COMMON, or REPOPT)

<ADS PRINT> ::= PRINT <REPORT WIDTH> <PAGING>
( <REPORT LIST> ) FOR <RECORD LIST>;

<REPORT WIDTH> ::= NARROW [ WIDE

CPAGING> ::= PAGED | UNPAGED
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<REPORT LIST> ::

<NAME LIST OF REPORT names>
<RECORD LIST> ::

ALL | ALL ROUTINE(S) | ALL COMMON(S)
ALL REPORT(S) | UPDATED | UPDATED ROUTINE(S) |
UPDATED COMMON(S) | ( <NAME LIST> )

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

[<DEPTH>]

<TREE TYPE> ::= COMPRESSED | FULL

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

<DEPTH> ::= (number of levels to be drawn)
ADS Code Input
CD$ _ Begin new line at left margin
CD$ Begin new line; 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 line; reset tab to indent 15 spaces

ADS text sections are of two types:
1. Text that completely 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..."
"RDIT - PROGRAM TO ..." is <TYPE 1 TEXT>. The entire statement is a
TITLE section. In, "CD VARl - VARIABLE TO FLAG ...", "VAR1" is a

subheader, "-" is a separator. "VARIABLE TO ..." is <TYPE 1 TEXT>. A
separator character is typically the hyphen "-", but may be any of "-",
Il=ll’ Or II:H.

The ADS sections are of two types:
1. ADS type 1 section:

CD <TYPE 1 SECTION HEADER>:=
CD <TYPE 1 TEXT>
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where the user can insert multiple "CD" cards of <TYPE 1 TEXT>.

2. ADS type 2 section:

CD
CD
ch

<TYPE 2 SECTION HEADER> ::=
<TYPE 2 SECTION SUBHEADER> <SEPARATOR>
<TYPE 1 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 | AUTHOR | COMTROL CARDS |

COMMON BLOCK TITLE | DATE WRITTEN | FLOW
IMPLEMENTATION DEPENDENCIES |

LOCATION | MACHINE DEPENDENCIES |
METHOD | NON SYSTEM EXTERNALS !
PURPOSE | REFERENCES | REMARKS |
REVISED | SYSTEM

SYSTEM DEPENDENCIES TITLE

<TYPE 1 TEXT> ::= <TFXT CARDS CONTAINING OPTIONS “$"," "~

<TYPE 2 SECTION HEADER> ::= FILES | VA

CSEPARATOR> ::= -|:|=

<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 will be taken as text of the previous section.
These input errors will usually be apparent in the report
output by making some documentation categories appear in~
consistent, or a variable thought to have been documented
may appear with a flag indicating no documentation.)

46




e — R el e R e R R S, i S SRt

APPENDIX D:
ADS REFFL INPUT FILE EXAMPLE

This appendix illustrates the ADS REFFL input file for the example
shown in Appendix D. Also included is an example CDC FTN compiler list-

ing and reference map. The source code shown is the ADS SRCFL input
file.
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PROGRAM RDIT

THIS PAGE IS BEST QUALITY PBACTI CABLE
FRON 00FY FURAISHED TO DDC

7600_7600 OPT=] FIN 4.64652/034

PROGRAM RDIT(INPUT,OUTPUT ¢ TAPE]+TAPE?)

IMPLICIT INTEGER (A-2)

TITLE:=

ROIT - READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING

PURPOSE : =

THE PURPCSE OF THIS FROGRAM IS TO GENFEKATE MOVE DIRECTIVES TO
SORT AN OLDPL == UPDATE LIBRARY. UP TO THREE LEVELS oF

DECKRS CAN BE EXCLUDED FROM THE TOTAL SORT (AND ARE THEN
SORTED AMONGST THEMSELVES)., COMDECKS ARE SORTED SEPARATELY

FROM MA[N DECKS. EACH LEVEL MUST ALSO INPUT A UECK NAME
THAT ALL DECKS IN THE LEVEL wILL FOLLOW == THE OIRECTIVE
WILL BE OF FORM:

COS__"eMOVE <DECR NAME>,<INPUT DECK NAME>"

cos_

cos__

cos_

TO LEVEL DECKS CNE PUTS IN CARDS OF FORM:
COL 1--9. NAME OF EXCLUDED DECK
CoL. 10 BLANK, 14 OR 2

CO$_ DECK NAMES ARE SORTED AND MOVE DIRECTIVES GENERATED

co
co

cos__

cos
cD%
D%
co
€D
cos_
co
co
co
cD
co
co
co
co
co
co

co
co
Cco
co
co

co
cD
cn
Cco
Cco
co
cu
co
co
cou

CD% DECKS (INPUT Car0 NAMES) WITH COL 10 = 1,

SUCH THAT THE FINAL ORDER OF THE UPDATE OLDPL WwILL
RE 2
COMDECKS o

DECKS (INPUT CARD NAMES) WITH COL 10 -
DECKS (NCT COMDECKS) NOT SPECIFIED ON INPUT CAKDS.
NOTE == DFECKS (INPUT CARD NAMES) WITH COL 10 = BLANK

ARE NOT SORTEUI THESE DECKS CAN REMAIN IN PRESENT PLACES
IN THE OLDPL AND BE USED FOR POSITIONING OTHEx DECKS.

THE PROGRAM USES THE BASIC OUTPUT (L=Al4) FROM THE UPDATE
PROGRAM AS [NPUT (TAPEL).
VARIABLE DICTIONARY!=

IN = NUMBER OF [NPUTS <= 268,
CDECK = NUMBEK OF COMMON DECKS IN UPDATE LIST.
DECKA = NAME OF “AFTER' DECK FOR CURRENT LEVEL (ON OUTPUT) .
1 = LOOP CONTROL

IKEY = LEVEL FOR CURRENT SORT,.
J - LNOP CONTROL
K = LOOP CONTROL
NOECK = NUMEER OF DECKS IN LIST.
COMMON/DECKS/DECKS(400) ¢DFLAGS (400)
COMMON SLOCK TITLE:=
IECKS - DECK NAMFES AND FLAGS
VARIABLE DICTIONARY:=
DECKS = THE ARWAY OF DECK NAMES,
DFLAGS = THE CURRESPONDING ARRAY OF DECK FLAGS 0-=3
DIMENSION INHUF (132) 4 INFLG(268)
COMMON /SCRATCH/ SORTD(400) « INUM
EQUIVALENCE (SORTD(1)¢INBUF(1))s (SORTD(133)4INFLG(1))
COMMON HLOCK TITLE:=
SCRATCH = SCRAYCH USE AREA,
VARIABLE DICTIONARY:=
SORTD = ARKAY CONTAINING NAMES TO BE SORTEDe NUMBER OF

NAMES IS INUM,
INBUF = INPUT BUFFER AREA FOR DECK LIST FROM UPDATE.
EQUIVALENCED TO FIRST PART OF SOKTU ARRAY,
INFLG = INPUT DECKS AND FLAGS.
EQUIVALENCED TO PART OF SORTD ARRAY.

INUM = NUMBER OF NAMES TO BE SORTED BY ROUTINE SORT,

LOGICAL ENDOK,ENOCDK
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THIS PACE IS BEST QUALITY PRACTICABLE
FROM 0OPY FURAISHED T0 DDC

PROGRAM ROIT

100

105

[sis e Ke Xl

110

OO0

115

o0

120
125
126

(2 Xal

140

167
148

1A00_7600 ORTs| FIN 4,60652/70%

DAYA DECKS+DFLAGS INBUF 4 INFLG/1200%0/
READ INPUT
RPEwIND ]
IN =1
READ 700+ INFLGIIN)
1F (EOF (SLINPUT) NE. 0) GO TO 105
IN = IN « }
IfF (IN .GT. 268) STOP “TOO MANY INPUTS"
GO TO 100
IN = IN =}

DEPENDING UPON LIST OPTION YO
UPDATE, HEADERS OF UPDATE OUTPUT
CAN START [N COL 2 OR COL 11.

READ (14701) INBUF
IF (EOF (1) «NEe 0) STOP "ERRQR IN DECK LIST™
LOOX FOR WORDS =--
DECKS ARE LISTED IN ...
IF (INRUF(2) +EQ. 1HD <As INBUF(3) +EQ. IHE .A.
1 INHUF (4) +EQs 1HC <A, INARUF(S) +EQe 1HK) GO TO 115
IF (INBUF(11) «EQe 1H oAe INRUF(12) +EQse 1HD oA,
1 INSUF (13) JEQe IHE JA. INBUF(14) LEQ. 1AC
2 «A. INBUF (15) «EQe 1HK) GO TO 115
GO TO 110
CONTINUE
READY FOR DECK LIST
READ DECK NAMES (STARTING IN CoOL 1))
READ(1,701) INBUF
IF (EOF (1) .NE. 0) STOP “ERRCR IN DECK LIST"
IF (INBUF(11) «NEs 1H ) GO TG 120
GO 10 115
NOECK = 0
IF (=NDDK (NDECK,INBUF (11)4R)) GO TO 130
READ(14701) INBUF
IF (EOF (1) «NEe 0) STOP "ERRCR IN DECK LIST®
IF (INBUF (1) +EQes 1HM1) GO TO 126
GO 10 125
CONTINUE
LOOK FOR COM DECKS
READ COMDECK NAMES (STARTING IN COL 11)
READ (14701) INSBUF
I[F (EOF (1) «NE. 0) GO TO 155
IF (INBUF (2) .EQ. 1HC oA, INBUF(3) EQ. 1HO .A.

1 INAUF (4) +EQe 1HM) GO TO 135S

IF (INBUF())) +EQse JH «As INBUF(]12) .EQe 1HC A,
1 THAUF (13) +EQe 1HO LA, INBUF (14) JEQ. 1HM) GO TO 135
GO 10 130

READCLVTO1) INBUF

IF (EOF (1) oNEs 0) STOP "ERRCR IN DECK LIST"™
If (INBUF (11) «NEe IR ) GO TO 140

GO TO 135

CONTINUE

CDECK = |

IF (ENDCDK (NDECK ¢ INBUF (11)4B,CDECK)) GO TO 155
READ(14701) INBUF

IF (EOF (1) «NEs 0) STOP "ERROR IN DCCK LIST"
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PROGRAM ROIT

THIS PAGE IS BEST QUALITY PRACTICABLE
FROS COPY FURAISHED TODDC  _

7400_7600 OPT=l

IF (INBUF (1) .EQ.
GO 10 147
CONTINUE ?

1H1) GO TO 148

IF ANY INPUT NAMES WERE ACCEPTED.

THEY ARE POSITIONED IN A LEVEL TO BE

USED LATER IN SORTING,

INTERNAL VALUES (STORED) IN DFLAGS ARE:

CARD COLe 10 = 1, DFLAGS=1

CARD COL. 10 2+ DFLAGS=2

CARD COL. 10 BLANK, DFLAGS=4

COMCECK, DFLAGS=3

OTHER DECKe DFLAGS=0.

SORTING IS DONE O« 14 2+ 34 IN

DESCENDING ORGER IN ORDER TO POSITION THE

DECKS PROPERLY WITH THE MOVE STATEMENTS.
IF (IN .ENR. D) GO TO 170

" ou

Do
00
1F

IF
1F
1F

160 I=1.NDECK

160 J=1,4IN

(AND (DECRS (1) «MASK (54))
G0 T0 160

(AND LINFLG(J) «778)

(ANU CINFLG(J) «7T7H)

(ANDUINFLG(J) « 778)

«EQ.
«EQ.
«E0,

«NE.

1R )
1R1)
1k2)

AND (INFLG (J) ¢yMASK(S4)))

DFLAGS (1) =4
DFLAGS(I) =1
DFLAGS (1) =2

115
158
€
C
120 [ 4
[
c
(5
c
125 €
€
€
€
€
130 C
135
160
140 170
702
145
180
150
703
155
190
700
701
150

ENTHY P
w212

SYMBOLIC REFERENCE MAP (R=3)
CINTS DEF LINE REFERENCES
eDIT 1

CONTINUE

CONTINUE

PRINT 702

FORMAT (1H]14T40,"GENERATING UPDATE DIRECTIVES")
DO 190 I1=)ys6

IREv=1=-1

INUM=0

00 1RO K=],NDECK

IF (DFLAGS(K) +EQ. IKEY) CALL SORTIN(DECKS(K))
IF (INUM +EQ. o) GO TO 150

READ 70040LCKA
IF LEOF (SLINPUT)
PRINT 703.0ECKA
FORMAT ([ H=, " DIRECTIVES WILL BE OF FORM v#MOVE <DECK NAME>,",
l“n.lllll)

Catl SOwrT

CALL SMOUT(DECKA)

CONTINUE

PEWIND 2

FORMAT (A10)

FORMAT (13241

STOP

END

«NE. 0) DECKA = JOHYANK$$S
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8T8 PAQR 1S BEST QUALITY PRACTICABLE
FROR QQPY FURKLSHED 10 D00
A PN

L]
B SRR

PROGHAM ROILT 7600_7600 OPT=] FTN 4,646452/034
STATEMEAT LABELS DEF LINE REFERENCES
0 190 156 163 148
«312 700 FMY 158 62 149
«3le 701 FMT 159 73 86 92 99 106 113
w262 702 FMT 142 141
: «301 703 FMT 152 151
COMMON RLOCKS LENGTH MEMBERS ~ BIAS NAME (LENGTH)
NECKS 300 0 OECKS (400) 400 OFLAGS (400)
SCRATCH 401 0 SORTD  (400) 400 INUM ()
EUulv CLASSES LENGTH MEMBERS = BIAS NAME (LENGTH)
SOKTD SORTD 400 0 INBUF  (132) 132 INFLG  (268)
STATISTICS
PROGR2aM LENGTH 1658 101 f
BUFFER LENGTH 42048 2180

SCM LAHELED COMMON LENGTH 22618 1201
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815 PAGE IS BEST QUALITY mc?;wl-.l
FROM COPY FURRLSHED TODDC a7

e

s Tl .

FUNCTION ENDDK 7600_7600 0PTa] FIN 4.64452/036 51
STATELMENT LABELS OtF LINE REFERENCES i
e 100 30 2 iq

0 <00 32 26 |

13 700 FMY 25 24 |
COMMON 2L 0CKS LENGTH MEMHERS = BIAS NAME (LENGTH) o
CECKS 800 0 DECKS (400) 400 DFLAGS (400! j
STATISTICS |
PROGRAM LENGTH 308 24 |
SCM {2~z LED COMMON LENGTH 14408 800 g
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FUNCTION ENDCOK TAD0_7K00 OPT=]

SEVERITY

1

ENTRY POINTS

“ NOCOK
VARTABLES SN
0 COECK
0 ODECKS

co
Cu
co
co
co

€0
co
co
co
co
co
co
co
cH

700

101
100

400

LOGICAL FUNCTION ENDCOK (NDECK « INBUF +N4CDECK)
IMPLICIT INTEGER(A=7)

T ql]AJ}]ffY FGULCTIKLABIJI

FIN 4,60652/03

TITLE:= ENUCOK = DETCRMINE END OF COMDECK LIST
PURPOSE:= ThIS FUNCTION DETERMINES WAEN THE END OF
COMDECK LIST HAS BEEN REACHEQ. [T ALSU DECODES THE LINE

OF INPUT INTO THE COMDECK LIST TO BE SORTEOD.
VaR:=

COECK = STARTING POSITION FOR COMDECKS.

ENDCOX = FUNCTION vALUE. WHEN TRUE. END OF COMDECK LIST

T ~ LOOP CONTROL.

INBUF = INPUT LINE (INPUT PARAMETER),

I - START CHARACTER POSITION OF DECK NAME

12 - END CHARACTER POSITION OF DECKR NAME

J - LOOP CONTHOL

N = NUMAER OF DECK NAMES ALLOWED IN A LINE.

NDECR = CURKENT TOTAL NUMRER OF DECKS.

WORD  + = Wl%T) FOUND Ileel2 POSITIONSe IF BLANK END OF LIST.

DIMENSION INKUF (])
COMMUN/DECKS/DECKS (400) «OFLAGS (400)
ENDCDK= ,FALSE.,

DO 100 I=1,N

11 = (I=1)e)0+]

12 = Tle«9

ENCODE(10e700¢wORD) (INSBUF (J)eJ=11412)
FORMAT(]104])

IF (WORD EQ. 10M ) GO TO 4«00
D0 101 JU=CDECK,NDECK

IF (DECKS(J) <NE. WORD) GO TO 101
CDECK=J

DFLAGS(J)=3

GO TO 100

CONTINUE

CONTINUE

RETURN

ENOCOK = TRUE.

RE TURN

END

DETAILS OIAGNOSIS OF PROBLEM

COECK

SYMROLIC REFERENCE MAP (R=3)

DEF LINE REFERENCES
1 6 36
TYPE RELOCATION
INTEGER FePo REFS 27
INTEGER ARRAY DECKS REFS 19
56
gy e S v s T R o e

THIS STATEMENT REDEFINES A CURRENT LOOP CONTROL

OEF INED
28

VARIABLE OR PARAMETER.
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SUBROUTINE SMOUT

COMMON BLOCKS

LENGTH

7600_7600 OPT=1

THIS PAGE IS BEST QUALITY PRACTICABLR
FROM COPY FURKISHED TO DDC

FIN 4.6445270%

MEMBERS = BIAS NAME (LENGTH)

SCRATCH «01 0 SORTD
STATISTICS

PROGRAM LENGTH 458 37

SCM LABELED COMMON LENGTH 6218 “01

(400) ©00 INUM (1)

59




- P s o oA i bk s ki 7 11 - b i

47 it e AN SO P o kA AN B B ISR |

- g < -
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FROM OQPY FURAISHED T0 DDC
SURBHQUTINE SOWTO 7600_7600 GPT=1 FTIN 4,64452/034
1 SUBROUTINFE SORTO
IMPLICIT INTEGER(A=Z)
COMMON/SCRATCH/SORTO (400) o INUM
INUM=0
S RE TURN
END
-
a
¥ SYMHOLIC REFERENCE MAP (R=3)
ENTRY PGINTS DEF LINE REFEKENCES
1 SORTO 1 S
VARTARLES SN TYPF HELOCATION
620 1hUM INTEGFR SCRATCH REFS 3 DEF INED 4
0 SORTD INTEGER ARRAY SCRATCH REFS 3
COMMON HLOCKS  LENGTH MEM:at RS = BIAS NAME (LENGTH)
SCRATCH 401 0 SORTD (400) 400 INUM (1
STATISTICS
PROSGRAM LENGTH 28 2
SCM L4RELED COMMON LENGTH 6218 40l
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APPENDIX E:

ADS EXECUTION EXAMPLE

This appendix illustrates a complete ADS execution. Pages titled
"CERL - ADS - MESSAGL" show the user input and any warning, severe or

fatal messages produced by ADS. The remaining pages display the results
of the user input.

‘
%
:
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THIS PAGE IS BEST QUALITY PRACTICABLE
FRON COPY FURKISHED TO DDC

e

CERL ~ ADS - VERSION 1.0 PAGE 20
04 “AY 7R 12.06.58 -
ADS USER MANUAL EXAMPLE DT ST IR

TREE
ROIT____

I _SORTIN

I _SORT

1_smouT

I_EOF

I _ENDDK

t _ENODCOK
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THIS PAGE IS BEST QUALITY PRACTICASLE
FRON OOPY FURKISHED T0 DDC

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

PAGE

DUMP AS OF & MAY T78-RDIT

TITLE. /
ROIT - READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING

PURPOSE «
THE PURPOSE OF THIS PROGRAM IS TO GENERATE MOVE DIRECTIVES TO
SORT AN OLDPL -~ UPDATE LIBRARY. UP TO THREE LEVELS QOF DECKS
EXCLUDED FROM THE TOTAL SORT (AND ARE THEN SORTED AMONGST
THEMSELVES) . COMDECKS ARE SORTED SEPARATELY FROM MAIN DECKS.
LEVEL MUST ALSO INPUT A DECK NAME THAT ALL DECKS IN THE LEVEL
FOLLOW == THE DIRECTIVE wILL PE OF FORM:
"BMOVE <DECK NAME><[NPUT DECK NAME>"
TO LEVEL DECKS ONE PUTS IN CARDS OF FORM:
COL 1--9. NAME OF EXCLURED DECK
COL. 10 BLANKs 19 OR 2
DECK NAMES ARE SORTED AND MOVE DIRECTIVES GENERATED SUCH THAT
FINAL ORDER OF THE UPDATE OLDPL wlILL BE:
COMDECKS,
DECKS (INPUT CARD NAMES) WITH COL 10 =
DECKS (INPUT CARD NAMES) WITH COL 10 = 2
DECKS (NOYT COMDECKS) NOT SPECIFIED ON INPUT CARDS.
NOTE ~= DECKS (INPUT CARD NAMES) WITH COL 10 = BLANK ARE
SORTED! THESE DECKS CAN REMAIN IN PRESENT PLACES IN THE
AND BE USED FOR POSITIONING OTHER DECKS,

CAN BE

EACH
witL

THE

NOT
oLDPL

ThE PROGRAM USES THE BASIC OUTPUT (L=Al4) FROM THE UPDATE PROGRAM AS

INPUT (TAPE1) .

VARIABLE OICTIONARY FOR ROUTINE RODIT .

CDECK - NUMBER OF COMMON DECKS IN UPDATE LIST.

DECKA - NAME OF "AFTER" QECK FOR CURRENT LEVEL (ON OUTPUT) ,
[ -~ LOOP CONTROL

IKEY - LEVEL FOR CURRENT SORT.,

N - NUMBER OF INPUTS <= 268,

J - LOOP CONTROL

K - LOOP CONTROL
NDECK - NUMBER OF DECKS IN LIST.
THIS A MAIN PROGRAM OF LENGTH 117 WORDS.

66
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04 MAY 78
DUMP

IS PAGE IS BEST QUALITY PRACTICABLR
FRON COPY FJURNISHED T0DDC ___—

12.06.58 CERL =~ ADS =~ VERSION 1.0 PAGE
ADS USER MANUAL EXAMPLE
AS OF & MAY 78-ROIT

ROUTINES CALLED BY RDIT ARE -~

ENDCDK ENDODK EOF SMOUT SORT SORTIN
AND MASK

COMMON BLOCKS CALLED BY RDIT ARE ==
DECKS SCRATCH

THE ROUTINES WHICH CALL RDIT ARE -~ #a NONE ##¢
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THIS PAGE IS BEST QUALITY PRACTICABLA
FROR OOPY FURRISHED TOLLC

04 MAY 78 12.06.58 CERL - ADS =~ VERSION 1.0 PAGE 3
ADS USER MANUAL EXAMPLE

DUMP AS OF 4 MAY T78-ENLCDK

TITLE.

ENDCDK =~ DETERMINE END OF COMDECK LIST

PURPOSE .

THIS FUNCYION DETERMINES WHEN THE END OF COMDECK LIST HAS BEEN
REACHED. IT ALSO DECODES THE LINE OF INPUT INTO THE COMDECK LIST TO
BE SORTED.

VARIABLE DICTIONARY FOR ROUTINE ENDCOK .

CDECK - STARTING POSITION FOR COMODECKS.

ENDCDK = FUNCTION VALUE, WHEN TRUE, END OF COMDECK LIST

I -~ LOOP CONTROL.

INBUF ~ INPUT LINE (INPUT PARAMETER) .,

) (31 ~ START CHARACTER POSITION OF DECK NAME

Iz - END CHARACTER POSITION OF DECK NAME

J - LOOP CONTROL

N - NUMBER OF DECK NAMES ALLOWED IN A LINE,.

NDECK - CURRENT TOTAL NUMBER OF DECKS. :

WORD - WORO FOUND Ile.I2 POSITIONS, IF BLANK END OF LIST.
THIS IS A LOGICAL FUNCTION OF LENGTH 21 WORDS.

ROUTINES CALLED By ENDCDK ARE == @& NONE o«

COMMON BLOCKS CALLED By ENDCDK ARE ==
DECKS

THE ROUTINES WwHICH CALL ENDCDK ARE ==

ROIT




04 MA
DUMP
TITLE
ENDOK

PURPO

THIS FUNCTION DETERMINES WHEN THE END OF DECK LIST HAS BEEN REACHED.

Y 78 12.06.58

THYS PAGE IS BEST QUALITY PRACTICABLE

FRON

COPY FURRISHED T0 DDC o

CERL = ADS - VERSION 1.0 PAGE

ADS USER MANUAL EXAMPLE

~ DETERMINE END OF DECK LIST
SE.

AS OF 4 MAY 78-ENDOK

1T ALSO DECODES THE LINE OF INPUT INTO THE DECK LIST TO BE SORTED.

VARIABLE DICTIONARY FOR ROUTINE ENDDK

THIS

DECKS

ROIT

ENDDK - FUNCTION VALUE, WHEN TRUE, END OF DECK LIST HAS BEEN
REACHED

I - LOOP CONTROL.

INBUF - INPUT LINE (INPUT PARAMETER),

11 - START CHARACTER POSITION OF DECK NAME

I2 - END CHARACTER PQOSITION OF DECK NAME.

J - LOOP CONTROL.

N - NUMBER OF POSSIBLE DECKS ON THIS LINE (INPUT
PARAMETER) o

NOECK ~ CUMULATIVE COUNT OF NUMBER OF DECKS (I/0 PARAMETER).

WORD ~ WORD FOUND Il..l12 POSITIONS. IF BLANK END OF LIST.

IS A LOGICAL FUNCTION OF LENGTH

24 WORDS.

ROUTINES CALLED BY ENDODK ARE =« #& NONE ##

COMMON BLOCKS CALLED BY ENDDK

THE ROUTINES WHICH CALL ENDOK

69
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.. 7RIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED T0 DDC

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

OuUMP AS OF 4 MAY 78-SMOUT

TITLE.

SMOUT ~ OQUTPUT THE SORTEOD NAMES IN UPDATE DIRECTIVE FORM.

PURPOSE .

THIS ROUTINE OUTPUTS THE SORTED NAMES (ON TAPEZ2) IN UPDATE DIRECTIVE
FORM (2MOVE <eo)e

VARIABLE DICTIONARY FOR ROUTINE SMOUT .

DECKA - DECK AFTER WHICH CURRENT LEVEL OF SORTED NAMES IS TO
BE PLACED.

I - #8 NONE #

J ~ #% NONE *#

K ~ #% NONE *®

NAME - DECK NAME IN CHARACTER FORMAT. SINCE UPDATE CAN
NOT ACCEPT BLANKS BEFORE THE COMMA IN THE @MOVE
DIRECTIVE.

THIS SUBROUTINE HAS A LENGTH QOF 37 WORDS,
ROUTINES CALLED By SMOUT ARE =- #& NONE =¢

COMMON BLOCKS CALLED BY SMOuUT ARE --
SCRATCH

THE ROUTINES WHICH CALL SMQuUT ARE ==
ROIT
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROM OOPY FURRISHED TODDC ____

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

DumMP AS OF 4 MAY 78-SORT

TITLE.

SORT = SORT A LIST OF NAMES

REFERENCES.

KNUTH, VOL III: SEARCHING AND SORTING3
ELSONs DATA STRUCTURESS

MANY, MANY MORE,

METHOD.
THE METHOD OF THIS SORT IS A SELECTION SORT, AT EACH STEP THE ITEM
WITH THE HIGHEST (LOWEST) VALUE IS SELECTED FROM THOSE REMAINING.

PURPOSE.

THIS ROUTINE ACCOMPLISHES THE ACTUAL SORT ON THE INPUT LIST OF NAMES,
THE LIST IS SORTED IN DESCENDING ORDER SO THAT THE EVENTUAL OUTPUT
WILL PLACE THE DECKS ON THE OLDPL IN PROPER ORDER.

VARIABLE DICTIONARY FOR ROUTINE SORT .

I - LOOP CONTROL

Il - LOOP CONTROL (I+1)

J - LOOP CONTROL

K - LOOP CONTROL

KEY - CURRENT KEY

N1 = LOOP CONTROL (NUMBER OF DECKS = 1)
THIS SUBROUTINE HAS A LENGTH OF 8 WORDS.

QOUTINES CALLED By SORT ARE ==~ ## NONE #¢

COMMON BLOCKS CALLED BY SORT ARE --
SCRATCH

THE ROUTINES WHICH CALL SORT ARE ==
ROIT
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROM OOPY FURMAISHED T0 DDC

04 MAY 78 12.06.58 CERL - ADS =~ VERSION 1.0 PAGE
ADS USER MANUAL EXAMPLE

DuMP AS OF & MAY 78B=SOKRTIN

TITLE.

SORTIN - INPUT NAMES TO BE SORTED,

PURPOSE .

THIS ROUTINE IS CALLED ONCE FOR EACH NAME TO BE SORTED. THIS ROUTINE
ACCUMULATES THOSE NAMES INTO A SORT LIST.

VARIABLE DICTIONARY FOR ROUTINE SORTIN .

DECKN = DECK NAME TO BE PLACED IN LIST (INPUT PARAMETER).
THIS SUBROUTINE HAS A LENGTH OF 8 WORDS.
ROUTINES CALLED BY SORTIN ARE =-- ## NONE #e

COMMON BLOCKS CALLED BY SORTIN ARE -=-
SCRATCH

THE ROUTINES WHICH CALL SORTIN ARE -=-
RDIT
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KH1$ PAGE IS BEST QUALITY PRACTICABLE
FRON COPY FURRISHED T0 DDC

04 MAY 78 12.06.58 CERL = ADS = VERSION 1.0 PAGE 8
ADS USER MANUAL EXAMPLE
DUMP

AS OF 4 MAY 7B=~SORTO

VARIABLE DICTIONARY FOR ROUTINE SORTO == ®#2 NONE ee
THIS SUBROUTINE HAS A LENGTH OF 2 WORDS,
ROUTINES CALLED BY SORTO ARE -~ #¢ NONE #e®

COMMON BLOCKS CALLED By SORTO ARE --
SCRATCH

THE ROUTINES WHICH CALL SORTO ARE =-- ®# NONE ®®
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THIS PAGE IS BEST QUAI{ITY mcnc&gg
FROM OOPY FURKISHED T0 DDC  _—

AT AT

.o

04 MAY 78 12.06.58 CERL - ADS - VERSION 1.0 PAGE 9
ADS USER MANUAL EXAMPLE
CROSS-REF AS OF 4 MAY 78-SORTOQ

THE FOLLOWING RECORDS WERE NOT FOUND ON THE MASTER FILE =--
EQF

THE ROUTINES WHICH CALL EOF ARE =--
RDIT
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SIS PACE IS BEST QUALITY PRACTICABLE
FRON OQPY FURBRISHED TODDC oo

04 MAY 78 12.06+58 CERL ~ ADS - VERSION 1.0 PAGE 10
ADS USER MANUAL EXAMPLE

oumpP AS OF 4 MAY 78-DECKS

TITLE.

DECKS = DECK NAMES AND FLAGS
VARIABLE DICTIONARY FOR COMMON BLOCK DECKS
DECKS ~ THE ARRAY OF DECK NAMES,
OFLAGS =~ THE CORRESPONDING ARRAY OF DECK FLAGS 0--3

THE ROUTINES WHICH CALL DECKS ARE -~
RDIT ENDDK ENDCOK
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THIS PAGE LS BEST QUALITY PRACTICABLE
FROE COPY FURNISHED T0DDC

04 MAY 78 12.06.58 CERL - ADS =~ VERSION 1.0 PAGE 11
ADS USER MANUAL EXAMPLE

DUMP AS OF 4 MAY 78-SCRATCH

TITLE.

SCRATCH - SCRATCH USE AREA.

VARIABLE DICTIONARY FOR COMMON BLOCK SCRATCH,

INBUF - INPUT BUFFER AREA FOR DECK LIST FROM UPDATE.
EQUIVALENCED TO FIRST PART OF SORTD ARRAY,

INFLG - INPUT DECKS AND FLAGS. EQUIVALENCED TO PART OF SORTD
ARRAY .

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

SORTD ~ ARRAY CONTAINING NAMES TO BE SORTED, NUMBER OF

NAMES IS INUM,

THE ROUTINES WHICH CALL SCRATCH ARE =--
RDIT SMOUT SORTO SORTIN SORT




THIS PAGE IS BEST QUALITY PRACTICABLE
FROM OOPY FURRISHED TODDC ___-

04 MAY 78 12.06.58 CERL - ADS - VERSION 1.0 PAGE 12
ADS USER MANUAL EXAMPLE
DEFINITION AS OF 4 MAY 7B-ABSTRACT

REPORT AHBSTRACT PRINTS THE FOLLOWING SECTIONS
IN THE ORDER LISTED

TITLE
AUTHOR
PURPOSE
METHOD
ALGORITHM
REFERENCES




THIS PAGE IS BEST QUALITY PRACTICABLE

% A5 FROMOOFY FURAISHED TODDC
. AR N Lol NG
04 MAY 78 12.06.58 CERL = ADS = VERSION 1.0 PAGE 13
ADS USER MANUAL EXAMPLE
DEF INITION AS OF 4 MAY 78-DUMP
REPORT DUMP PRINTS THE FOLLOWING SECTIONS

3 IN THE ORDER LISTED

TITLE
AUTHOR

DATE WRITTEN

REFERENCES

LOCATION

ME THOD

CONTROL CARDS

REMARKS

SYSTEMS

PURPOSE

ALGORITHM

DATE REVISED

NON SYSTEM EXTERNALS
MACHINE DEPENDENCIES

SYSTEM DEPENDENCIES
IMPLEMENTATION DEPENDENCIES
FLOW

FILES

VARIABLE DICTIONARY i
10DUM

ENTRY POINTS

ROUTINES CALLED

COMMON BLOCKS CALLED

CALLED BY ROUTINES

19DUM]L (1)

10DUM] (2)

100UM] (3)

100UM] (4)

100UM] (5)

10DUM] (6)

78
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROR COPY FURMISHED T0 DDC e

04 MAY 78 12.06.58 CERL =- ADS = VERSION 1.0 PAGE 16
ADS USER MANUAL EXAMPLE

TITLES AS OF & MAY 78-t¢sescesess

TITLE.

RDIT - READ A SET OF DECKS TO EXCLUDE FROM GENERAL SORTING

TITLE.
ENDCDK - DETERMINE END OF COMDECK LIST

TITLE.
ENDDK - DETERMINE END OF DECK LIST

TITLE.
SMOUT = OUTPUT THE SORTED NAMES IN UPDATE DIRECTIVE FORM.

TITLE.
SCRT - SORT A LIST OF NAMES

TITLE.
SORTIN = INPUT NAMES TO BE SORTED,
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ADS USER MANUAL EXAMPLE
CROSS=REF AS OF 4 MAY 78-%#vcdccvonca

THE FOLLOWING RECOROS WERE NOT FOUND ON THE MASTER FILE --
EQF

THE ROUTINES WHICH CALL EOF ARE --
ROIT
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ADS USER MANUAL EXAMPLE

TITLES AS OF 4 MAY T8-escasccscs

TITLE.

DECKS = DECK NAMES AND FLAGS

TITLE.
SCRATCH - SCRATCH USE AREA.
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ADS USER MANUAL EXAMPLE
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REPORT ABSTRACT PRINTS THE FOLLOWING SECTIONS
IN THE ORDER LISTED

TITLE
AUTHOR
PURPOSE

ME THOD
ALGORITHM
REFERENCES
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ADS USER MANUAL EXAMPLE

DEFINITION AS OF 4 MAY 78-#csaveascn

REPORT DUMP PRINTS THE FOLLOWING SECTIONS

IN THE ORDER LISTED

TITLE

AUTHOR

DATE WRITTEN
REFERENCES

LOCATION

ME THOD

CONTROL CARDS
REMARKS

SYSTEMS

PURPOSE

ALGORI THM

DATE REVISED

NON SYSTEM EXTERNALS
MACHINE DEPENDENCIES
SYSTEM DEPENDENCIES
IMPLEMENTATION DEPENDENCIES
FLOW

FILES

VARIABLE DICTIONARY
10DUM

ENTRY POINTS
ROUTINES CALLED
COMMON BLOCKS CALLED 1
CALLED BY ROUTINES

100uUM1 (1)

I0DUM] (2)

I10DUM] (3)

10DUM]1 (4)

I10DUM] (S)

10DUM] (6)
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DEFINITION

AS OF

19

4 MAY TRB-tovdovooug
REPORT TITLES PRINT

S THE FOLLOWING SECTIONS
IN THE ORDER LISTED

TITLE
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Chief of Engineers
ATTN: DAEN-ASI-L (2)
ATIN: DAEN-DSE/R. A. McMurrer
ATIN: DAEN-MPO-B
ATTN: DAEN-MPQ

ATTN: DAEN-MPD-U
ATTN: DAEN-MPZ-A
ATTN: DAEN-MPR
ATTN: DAEN-RDL

Dept of the Army
WASH DC 20314

Chief of Engineers

ATTN: DAEN-PMS

Dept of the Army

WASH DC 20314
for forwarding to:
International Organization

for Standards

Central Secretariat
1, Rue de Varembe, 1211
Geneva, Switzerland

US Army Materiel Development
and Readiness Command

ATTN: DRCDE-DK (3)

5001 Eisenhower Ave

Alexandria, VA 22333

Commander

US Army Electronics Command
ATTN: DRSEL-TL-M/Mr. Tenzer
Fort Monmouth, NJ 07703

DOD ADP Policy Committee

Assistant Secreta-y of Defense
(Comptroller)

WASH DC 20301

DOD Standardization Area

Computer Aided Design and
Numerical Control

Naval Ship Engineering Center

Hyattsville, MD 20782

DOD Standardization Program
For Information Processing
Standards for Computers (IPSC)
Directorate of Data Automation
(AF/KRAX)

4Q, USAF
WASH 0OC 20330

Commander

HQ, XVIIT Airborne Corps and
fort Bragg

ATTN: AFZA-FE-EE

fort Bragg, NC 28307

HQ, 7th Army Training Command
ATTN: AETTG-DEH (5)
APO New York 09114

Commander

HO USAEREUR and 7th Army
0pcS/Engineer

ATIN: AEAEN-EH (4)

AP() New York 09403

Commander

7th Army Combined Arms Training
Center

ATTN: AETTM-HRD-EHD

AP New York 09407

S Army Engr Div, Europe
ATTN: Technical Library (3)
APO New York 09757

Commander

v Corps

ATIN: AETVDEH
APD New York 09079

CERL DISTRIBUTION

American National Standards
Institute

1420 Breoadway

New York, NY 10018

ANST X3 Committee
C/0 CBEMA

1828 L Street, NW
WASH DC 20036

DOD Working Group on Computer
Documentation Standards

DOD/DOCN

The Pentagon

WASH DC 20301

DOD Working Group on Computer-
Generated Milftary Symbology

DOD/DISFLAY

The Pentagon

WASH DC 20301

p—

Federal Information Processing
Standards Coordinating and
Advisory Committee

Dept of Commerce

WASH DC 20234

Library of Congress

Exchange and Gift Division

ATTN: Federal Documents Section
WASH DC 20540

Interagency Committee on Automatic

Data Processing !
National Bureau of Standards
WASH DC 20234

National Bureau of Standards

Institute for Computer Sciences
and Technology

WASH DC 20234

Defense Documentation Center

ATTH: TCA (12)

Cameron Station i
Alexandria, VA 22314

Commander

VII Corps

ATTN: AETSDEH
APO New York 09154

Commander

21st Support Command §
ATTN: AEREH

APO New York 09325

Commander ¥
US Army Berlin
ATTN: AEBA-EN
APO New York 09742

Commander

US Army Southern European Task force
ATTN: AESE-ENG

APO New York 09168

Commander

US Army Installation Support
Activity, Europe

ATIN: AEUES-RP

APO New York 09403

LT Neil B. Hall, CEC, USNR (Code 100)
884-6356

U.S. Navy Public Works Center
Box 6, FPO San Francisco 96651
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Lawrie, Linda

The automated documentation system : user manual. -
tion Engineering Research Laboratory ; Springfield, VA :
1979.

83 p. ; 27 cm. (Technical report ; E-147)

1. Electronic data processing documentation. 1.

- Champaign, IL : Construc-
available from NTIS,

Title. II. Series:

U.S. Construction [ngineering Research Laboratory. Technical report ; E-147.
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