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-

A aystem has oeen 1molemnnted uhlch _has tHe CaDaDlllty

.

of translatlng programs wrltten in the FO?T?AN 1an"uafe -

l

lnto ‘ec151on tables. LlStlngS of orlglnal source code

all non- eyecutaele statements declsion taoles, and tacle

’

cross—reuerence are also DFOdUCGd1

The oystem has been wrltten in a modular fashlon

to conserve core memory and fac111tate the addition: of

evtra features T It is driven oy controlﬁc :rds vnich sbeC1fy

the functlQns to be Derformed at.-a given e>ecut10n.
Dec151on tables are represented by‘recordS'ln two
‘files referred to as an index .file and -an information file.
The records-in the.index file contain pointere giviné'the
key of the first record of each type for that table in the
1nformataon flle.. Records in both files are arranged 1n a

™
doubly-linked list configuration.--
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INTRODUCTION

-

).History of the Project
in March of 1971 the author began investigating tOpics
fora oaper iu,partial‘fulfillmentlof the uequiremehts
for the degree of Master of Engineering at boncordia University.
The-subject of decision tables and, ‘in -particular, the .
translation of source programs into decision tables was
of great ihterest as it was felt that a'rrocess-performing
thls function would be a useful tool both for program development
and for documentatlon. Such a tool d1d not exist at the
time. +he objective of developing such a pchess was
fina llZOd in Novempber 1971 ﬂnd work on the :roject commenced.
As a system of this nature would involve character ;
manipulation it wes decided to write it in'eﬁe b&/l language.
The author had access to an IB& 360/65 com uter at that -

time and did not foresee any dlfflcultles w1th this choice.

In the summer of 19?2 the’ author changed his employer

<
-~

aud no longer had access to I.11 hardware; He was forced
. to discard all program:ing done to dute'und vegin agag
.os‘the machine now avallaole, a CcDC 6600 did not support
the PL/I 1an¢uage. L |

By the winter of 1972 work had once agaiu reached
the st-ze earlier attalned hcwever, the author's workload

. in his em:loyment as a consultant becume 50 hegvy that no
o 1
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-worlk could be done on the project for a meriod of one
year. ‘ _
| The project was resumed arain in the Sprlng of - 19?4

and was finally comnleted in the sprlnﬂ of" 1975,

b) Decision Tables ard Flowcharts

. /
A llmlted entry decision table defines a. set of ru7es

such that for a given set of conditions a'corresponding set
. of ;gtions is carried out. Similafly, Kavanaugh [ 7] defines
a decision table as ", ., . a @retise statement of both the
" logical and quéntitative relationships suppofting'a‘parficular
elementary decision.™, In‘some cages, all -actions ih a .
decision table are to be carried out uncondltlonally. A
table of this type, consistlng of actions only, will be
referred to as an "action table™.

| A flowchart consists of a set of stand-rd Symbols _
containing ; description of operations beiné performe& which .
are physigally interconnected with directional‘linES thereby
providing a visual indication of the logic involved. As
wifh décisioh tagles, flowcharts ﬁay be pfodﬁded to &escrihe
.logic at as detai}éd or géneral a level as required.

. There are-several s}stems; such as Aﬁﬁﬁflow of Applied
Dafé_Research Inc. and F}owtrace [11]_whi;h tfanslate program
sourcé code to flowcharts. Some of these are discussed by
Chapin [3]. The primary purpose of such systems is to
nrovide program documentation.' P

A ﬁajor disadvantage of flowcharts is their sequential -

nature. This can easily lead to a Situation in which the
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connections between blocks are so dlsorganlzed as to render
the flowchart useless from the point of view of being an
instrument of clarification of the so;rce program. Dzcision
tables, on the other hand, do not impose any requipement for
showing a physical connection between logical- blocks. The
Ehysical order of eresentation of the tables is independent
of the logic and so 15 entirely arbltrary. Thus a set of
dec181on tables descrlblng a given- program may be wrltten

with oreeu.er clarlty than is possible with flowcharts. |
A second 1mportant advantage of decision tables vereue
flowcharts is their suitability for clearly and concisely
deecribing eomplex logic situations. This‘means that 'a
decision table analysis of a prosrem will quickly wvoint up
flaws in the logic. | | |
Other benefits of decision tables may be found in

Kavanaugh [6] and ‘Schmidt and Kavanaugh [10]

c) Source Code Translation

The purpose of a system for the translation of prngems
to decision tables is twofold. Not only will it provide
clear, and concise nrogram documentation but'it is also an
aid to prograﬁ defeiopment and analysis. .

Although mucﬁ_work has been done . on the process of
translating decision tables to source code by people such
as Mubhukrisbnan and Rajaraman [9] , King and Johheonr[B]
and Ganapathy and Rajaraman [5) , to date there has been
little literature available dealing with the reverse process,

namely that of translation offprogram source code to decision
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'tables. Cavouras [ 2] has investigated the subject, however,

his anproach seems to have been more spe01a11zed than the
system desFrlbed 1n_;hls paper. He appears to have develohed
a system Wﬁich operates on. the source program directly to
produce decision tables.. Thus it would seem to lack fleXibility'
in te:msepf possible future enhancements pfoviding increaeed
capabilifies both in terms of inpﬁt handling>as well as the
ran"e of functlons perfopmed The system described herein was-
develoned w1th a view to flexiblllty to permit ;the easy
addition of such future enhancements as increszsed 1anﬂuaoe
handling capability and an 1nteract1ve mode of oneratlon.

’ As the objective here was to produce a wqrylng‘system,
this paper is oriented toward describing the'practicel éspects
of *this system and se does not co;er the more theoéetical

aspects of structured programming, fransformations, table

connectivity, etc.



I. THE SYSTEM

' - - - '
a) Philosophy " ' - - ,

As the proposed system was to be.a pfﬁctical, flexible,-
multi-ﬁurpose sfstem, two decisions were initially'takeﬁ.
~ The first was that the entire éystem would be written'iﬁ
the COBOL language. This was. done due to the portability
of COéOL systéms befween machines of different manufacturers.
A secondary reason vas that COROL is better suited to character
manigulations than is FORTRAN, the other language under |
consideration.
| The second decision was that tpé entire system would
‘be written in a modular fashion. This approach has several
advantages: | .
1. The ffont—end 1anguage‘translatof'is the only 1anguage;h
dependent portion of the sysﬁem.- In order to process
programs written in dther languages, 1t is necesséry
only to supply‘an appropriate translator module.r The
rest of the system remains uhchanged. .
2. Thé entire system is ériveﬁ by a ﬁoqitor program. This
approach pérmifs a great dégree of fléxibility and'control
‘ over the functions to be performed.
3. Additional features are readily integrated into ther
system through the addition of Egy.mddules.

4. The individual portions of the systém‘will be required

5 .
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af different times or perhaps not at'ali. . This permits us
to overlay many of the modules and SO ‘conserve core-memory.

5. A modular system is relatively 51mp1e to develop and
maintain due to the independence of the indifiduai
moduleé and lodalization of functibns.witﬁin'them.

Keeping in-mind the level of flexdibility desired in
this-syétem: the following operating concept rdverned the
design. The original source nrogram is- broken down into the
51mp1e conflguration of llmlted entry decision tatles hav1ng
at most one condition stub. It is then possible to combine
thesé tébles or otherwise operate .on them in any way desired.
" with a minimum of difficulty.r |

| In ofder .to éc¢0mplish this, every conditional

statement in the source program must be represented in the
followlng form.

<ame>

IF <condition>

THEN <actiom>

ELSE <«actiom
Names are generated by the system every tipe a condition
record 1s written as well as every time a lqbel is encountered
ih the source program. ‘Each name defines the start of a new
decision table. Transfers between tables are accomplished
.by means of the GO TO <name> construct Any comments
encountered in the orlglnal source code are transformed into
records of whatever type 1mmed1ately preceded them. |

This ﬁroéedure yields the desired elementary decisioh °

taktles,
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With the 'emphasis in proéramming‘ﬁechniques these
days being on structured programming whibh, es‘discussed by
Dijkstra [4] , can reduce the rroblem of progrem correcthess,
there was a concern that programs originally written in_a
structured fashion should remain_eo affer proeessing by the
' system. It was felt thet the system as imple?ented satiefiedl
tiiis criterion as ne legic phanges teké place and the effect
of combining some tables with others is one vhich leads
towardé ratﬁer than awvay froﬁ a structured fofmat. Tﬁ;s may
not, however, Se the case if seme future enhencéments, such
as user control of table manipﬁlation discussed elsewhere-in

thiis Laper, are imnlemented..

b) Operation

The. current system as implemented coﬁeists of six
modules'as.ehewn in fig. 1. These are.the following: _
1. DETBLOO is the monitor module. It performs all the

control functions for the system,

2. 'pETaLuo is the FORTRAN language translator. This. module
readS the soerce program and generates a language_iedepepdent
‘worszile.

S. DETBL1O works in conjunction with thellanguage translator.

It reeds the work file prodﬁeed and generates the decision
'teble files, o : ~
h;_DETBLZO operates,en the decision table files in such'a
way as fo merge two decieion tables inéo one provided

they catisfy a given set of requirements,

5. DET L300 is the module which generates the decision table:
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Fig. 1. The DETA3LS system -
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1isting und cross-reference map.
6. DETBLO is a print utility module. Tt accumulates
print-image records genergﬁéd by the other modules aﬁa
. orints all requested 1istings at the end of the run.
The modules DETBLIO, 20, 30, 40 and a portion of
DETBL9O are independent. In orderrto conserve core memory
‘the éystem is set up in such a wéy that these modules
overlay each other as they are required. |
- As currently implemented, this System can perform
thq'Tﬁllowing function;:
1. Géﬁeraté elementary decisioﬁ talles from FORTDAN source
code.
2. Comiiné tables wherefspecific circumstahces, described later
in this paper,mé;e;ali.
* 3. Produce the following four listings:. _
a. Source listing - This is a lisfing of the original
IF'ORTRAN source code beifig translatedﬂ
b, Non—executablé stafements - Any non-executable

statements encountered in the source program, with the

exception of comments, are not included in the decision .
. 1 . '

‘tablgs generated. These statements are 1isted séparately

to- nrovide arreéord of all statements omitted from the
decision table files.

c. Decision tables - A listing of the resulting decision
tables. | -

d. Cross-reference map ~ This listing shows'faf each

table the names of all tzbles to which it refers as
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\.well as those tables which referlto it.
The Systg is driven by a control file of.parameter
cafds; These instruct it as to tﬁe functions to Be.performed-
and the out}uts desired. |

The source éode'is read and a.work file generéted.
This file is processed in order to resoive label refereﬁces.
and a second work file is'préduced. This second file
cdrreSponds on a one to one basis to thé_decision tables
desired, however, furthe? processing takes pléce in drder
to obtain the final decision table files. |

_Onée the final files have ﬁeen produced, DETBL20" may
be called upon fo merge certain iébles if conditions permit.
This can be a muiti—péss process. The‘number of. nasses is
under.the control of the.user.' |

If desired, the table listing module, DETBL30, may

*be called upon to produce a.table‘listing and cross-reference
map at any stacge aftér the tables_have beén created..

"hen all requesteq orerations have been perforﬁed, the

print utility module is invoked and the listings printed.

c) File Structure

i

Having decided-on a Sysfeg configuréfion, ve are
faced with the proulem of fepresehting a decision taitle in
a format suitable for computer proceésing. )The criteria =
'governing a file desigﬁ were the folloﬁing;
1. Each talle must be accessed randonly. |
| 2. Any désiréd information pertaining to a table.muét'be

L)

available randomly.
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3. Decision tables may be processed in forward or reverse
seguence. .
Q; Tables or porfions of tables.may be added, deleteds
altered, or moved to other taeles. '

For this application, separate files would be required
for eech type of information associated with a'given table.
This approach would however, 1e1d to a multltude of fllES
and cause sewvere problems during processing. The de51red
effect cah be obtained by using-random access files, By
chaining togefher records which are:logically connected and
supplyiné a nointer to the first one we obtain the.effect
of manj logiEal'files within a single physical file..

The file structure adopted is similar to an inverted
1ist structure. It eOnsists'of two physically separate files;.
an index file and an information file. The index file
contains records civing pointers to the first record of
each tyne" r1th1n the 1nformat10n flle for the a35001ated
decision table. Flelds contalnlpf counts of the number of
eonﬂieioqs, actions, and ruies also appear on the p01nter
record. |

Access to the file is obtalned through the.hezder
record which hau‘the key 4FIRST'. The file is terminated
by a/traller record accessed w1th the ‘key 'AVAIL' Records, . |
with the exception of the header and trailer, have the
format showm in fig. 2. ¥ach record contains a wointer to
tne next as well as previous reqords. The header record

contains Dlanku in the previous re¢ord p01nter fleld to
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TQ mo®m oo QW

H R o, H

LEGEND
Table name
Next table name in l{st

Previous table name in list

Pointer to name information record

Pointer té 'REFERS TO! informéﬁion record
Pointer to 'REFERENCED BY' information record
Pointer to condition information:record
Pointer to action informa#ion record

Toﬁél huqber of line item;\in table

Total number of actions in table -

Total number of conditions in table -

_Total number of rules in table

-~
L)

Fig. 2. Pointer record
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indic. te that there is no pfevious rccord and the trailer ’
contains '999991 in the'néxt record pointer field to indicate
the end of the list. The structure is that of & doubly-
linked list as shown in fig. 3.

The trailer record does not contain pointers to
information file entries bﬁt rather contains three fields;
a count of the total nﬁmber of decision tables, thelindex

'of the'firét unused record in the information file, ‘and
the indek of the 1ast unused recoyd.‘

There are five types of records in the information
file as shown in fig. 4. A minimum of one record of each
of four types is requiféd to define an action table énd at
least one record of each of £hé‘five types de?ihes a decision
table. The pointer record for the ta.le contains the index
of the finst record of each typé associated with the table.

l Subsequeﬁt ?e@ords of each type are linked to the pfevious
ones in & dou%1y~1inked 1i$t configuration. A pool of
unused records, also arranged as a douvly-linked list, is
accessed via the 'AVAIL' pointer record. -

The first type of record uéed to define_a tale is
the name fecord; It contains the generated tz=ble name
followed Ly the last label encountered within the source
program before generation of the ta le. This fezture
permits the easy relation of the decision table to the
original scurce code. . | . .

‘Another tyre of record :ives the ﬁumuer of décision

tarles to which the zsvociated tacle refers as vell as the



FIRST 00001

o

0000UFIRST0000

000040000100003

L

>

[
|l n-1| n-2| n
n | n-1

99999

Fig. 3. Doubly-linked list



é c o | E .' _2 {

name record

5] ¢c | F|a | RS

REFERS TO record

B | c|lu|1] -

'REFERENCED BY record

B_-lC' ‘ J- 53

H & O =9 ®H g9 a Ww P

= B = G

A
condition record
Al B | ¢ L Ml ¢
action record
LEGEND
Record key

Key of previous record

'Key of next record

Table name

Last label encoﬁhtered im source code

Number of tébles to which this one refers

Names of tableé to which this one refers (max, ZO/recd.)
Number of tébles‘referring to this one

Names'éf tables réfefring to this one (max. 20/récd.)
Condition stub |
Condition entry (maximum uO'?ules)

Action stub ' @% )

Action entry (maximq@ qo_rules)

Fig. 4, Information reéords
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names of these tatles. A third type of record, similar to -

this one, lists the number as well as the names of tables

which refer to the associated decision table. Together these

two .types of records define the reiationships betwesan tables

_and faéilitate'processing.

Fina11y, tables consist of condition and action records

each of wblch contaln toth the stub and entry portlons of

-

the de0151on tatle format. They are stored in print 1maée

format to fac1lltate processing; As the index and information

A

files genernted in this way are relatively smali, it was-

. felt that the simplified processing this arrangement makes

.4 : .
possible outweighs the slightly larger amount of disk space

requirad by this method.

w»

The records are deéi;ned to accomodate a maximum of
forty rﬁles. This tigure was choaen for two reasons:
1. It is within 'the 1limit required to fit the stub and
entry portioﬂs‘pf'conéitioas znd actions on one' line
of print. |
2. The more rules a decision taule contalns, the more confu51ng
| it becomeo thus undermlnlng the main feature of a dec151on
tavle —- clarlty of pres entatlon.

Normally a decision table will be defined by.a boiﬂter

.reco“d and one or more of each of the five types of inf ormatlon

'recorda descrlbed alove, Thls is shown in fig. 5. n’ the

case of an action table, however, no condition records exist.
This fact is indiccted by the presence of a zero in the

condition index field of the nointer record. Thus each table
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The table

¢/ 0100 - TABLE 1
1.5Q.J ‘ | |y
(O TO 00200 | ' X
0 TO 00300 ° . . I

’

would be represented by the foliowing file entries:

loo100] 00200| r1zs7| Al B]c|p]E]3] 2

12l - Pointer
|_& [ 0oo00[oooo0] 00100 - TASLE 1 | Name.
8| 00000] 00000] 2] 00200]00300] | * Refers to
| ¢ | 00000 00000] 0] | o Referenced by
[ D [00000[00000] 1.Eq.0 Y N Condition
E [ 00000] T [GO T4 00200 X Actions

r B 00000 GO TO 00300 X

Fig. 5. Correspondence between a decision table and

file records
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will consist of four or five short doubly-linked lis\ts of
information records where the - first record oi_‘.eaf;h list is
given by the pointer record for that ltable. .-Th,is arran{;e‘ment
allows very eaéy access to any data associated with the tabie'
and permits great .flexi'bility in lpr0cessing.

N R



II. THE MONITOR - DETBLOO

Thé DETABLS system was designe& as a modular system,
As such i§ requires a contfol module to drive it. This is
the function of the monitor.

bn_initial entry, this module-issues a call to the
print utility module to initializelit and, on return,
ﬁ;oceeds with processing of the qontrol file one card at a
time. As each.coptrbL card is read*it is verified.
Whenever an error is detectéd, an attempt is made at recovery.
If this‘is not possible,‘the card is rejected and the run
may be terminated in some cases.. Once the control card has
been verified, the appropriate module°i§ called.

On return from any module iﬁvokéd, the successful
cdmhletion of that modulé's functions ié tested Ly means
of a return code.’ If-aﬁy module does not.ﬁomplete its
functions édccessfully, procgssing'is terminated. |

Once all control cards have been proceésed or if
premature run terminatioh\is férced,-tﬁé print utility is

again invoked to print all the required listings.

19
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III. THE TRANSLATOR - DETBL4O

-

a) Purpose _
The DETABLS system was designed in such a way that

1t can accomodate programs wrltten in various languages.
This 1saaccompllshed by locallzlng the language dependent
portion of the system inad translator subroutine which
reads the source code'and,traﬁslates it to a standa}d
1anguege—independenx igfdet. The resulting file is then
used by the.system‘to generate'the final decision table

files.

b) The ¥ile’
The lénguage—independent work file generated by the

tfanslaﬁor consists of seven different types of records

_identified by a type code in the first character position.

These are as follows: 4

A - Unconditional action - Any statements_eneduntered in
the soufce code which do not contain an implicit or
explicit condition test and immediately Tollow an
existing or generated label cause the creationlof
this type of record. |

C —'éonditidﬁf—'A coddition.record is generated for every

B condltlon test encountered in the source program.'

R - Result - These ‘records consist of. all statements to

‘be-executed if the condition test in the associated
S0
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condition record is_satisfied;

E - Else - These records consibt of all statements to be
executed if the condition'test in the associated:

condition r \ rd is ﬁot satisfied,

N - Name - A name xec rd ié written for every existing or
system—genérated label encountered.
- - Continuation ;“These recordé Are_generated whgnever
A the associated first record cannot contain the complete
information. |
® - Comment -~ Any comments enCountefed iﬁ the original
source code cause the generation of this type of
| récord. |
Within tﬂe work file associated records appear inl‘
groups which bear a direct relationship to a decision
ﬁéble.' There are two typeé of_groupsi those which contain.

conditions and those which do not.

; : :
The first record of each group is the 'N' or name

. record. This is followed by ‘either an 'A" (action) or 'C!

(condition) record. If it is _.the 'A! type.record,lno‘other

‘record types except comments or continuations may appear

in the grouﬁ. Ih_the casé of a 1ct fype record, this will
be followed by'at 1eas£ one 'R' and one. 'E! re_cordf As |

with the group of action recofdsvcomments or continuations”
may appéar anfwhere,

In both types of group, the last record of each of

- the "A', 'R' and 'E' types must contain either the VEND"

or the 'GO TO' construct.
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c) Qperation -

In order to obtain the previously described filé
lstfuéture from a source program it is first necessafj to
'transform;all FORTRAN statéments involving a EOndition"

test into‘the general form of - . .
<namé> _
IF <c§ﬁdition>
THEN <agtion>
-ELSE Cactiomp '
For the purposes of this translator, FORTRAN statements
may be divided into the following four digtinct categories:
1. Commeﬁts —'Qommént cards
2; Non-executable - Purél&‘passiﬁe statements which do not
{ cause the generation of any macﬁine languﬁge‘instructions.
3. Conditional - Statements which either implicitly or-
explicitly causé-a condition to be tested.
5, Un.condi-tiohal - Statements which do not fall into the
previous two categories automatidally telong to this'one.

A comple£e list of statements comprising each category

is available in appendix 'A'; |
) As the translator reads the source code, it calls thé’
print utility ‘module to print each card read if requested.
It then checks for ényrtOmment cards which may be present.
When encountered, these require no further proéessing and
so are stored in a table until the current statement has”

oeen read and processed.. Any comments accumulated in the

ta. le are then written out.
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Other cards are read 1nto a table until the complete
statement has been stored. Prov151on has been made for a
statement including up to nineteen continuation Cards. ‘Once
the entire stateﬁent has beeﬁ stored,‘analysis may"procéed.

The_first eight'non-blank characters are matched-
aﬂainst keywords iﬁ order to identify the statement category
A match on’ eleht characters is sufficient as FORTRAN varlable
names are llmlted to seven characters in lenfth Any match
obtained w;th elght characters must therefore be the desired
keyword. The majority ef noﬁ—executable statements can be -
: 1dent1f1ed in thls way. Others are treated as. sPec1a1 cases
and analyses are made to determlne whether they are non-executable
or_qther tyoves of statements. Any non~executable statements
‘encohntered are listed, if desired,‘and_drppped.from'the.}ile.

Once a given statement has been found to be executaele;
a.test'is.made_te_determine'whethenlit'is in the conditional
_or.uncdnditional category. There are only three types of
conditional statements to be coﬁsidered. These are the 'DO!
statement, computed and assigned 'GO TO', and the eariaus
forms ef‘tﬁe 'IF' statement listed in appendix 'C'. Any
statement-not found te be one of these is automatically in

" the unconditional category.

d) IF Statement

The 'IF' statement occurs in two ba51c forms. One
of these 1nc1udes the actlon to- be executed if the condltlon

is satisfied as part of the,statement itself. This type
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. of statement is handled as follows: _

1.'If.a Iabél does not exist, one is éeﬁerated. A name

;record is .then written to.the ﬁork file. |

2. The condition ié_extfacted and a condition record
'ﬁfoducéd;

3. A resulp record-is_génerated'containing the resulting
action. | * | ’

4. ' The next name-to appear in the file is determined by
exémining'£he next executéble statémeht in the source
prdgram for .a label. The name obtained is'inserfed into
a 'GOITO' construct and written out as an else'reqord.

5. If the statement examined above is not labelled, a2 name
‘record'with the'geﬂerated name is created.l

The secénd fopm of the"IFF statement consists of anl.
expreésion ﬁo be.evaluaggd and a list.ofitransfer addressgé}

Céntrql is-péssed to one 5f these‘addfesses éependiﬁg.on

the-va1Ue éésﬁmedlby the expreséign. | Q;\'

Statements of this type are handled in such a way'

- that, if the expression may assume more than two.valueé,

additional condi:tion tést are geneysted S0 thaf each expression .

will oﬂlyragsgmeftherﬁalues '"TRUE' or 'FALSE'. Each

condition test generated E% givén a label (transfer addfess).

. An example showing the conversion of an aﬁithmetic ‘TR

statement is shown in fig. 6. ’

_ Other types of"IF' statement are siﬁilarly exploded;
if necessary,‘inﬁo separate condition tests and the appropriate

transfer addresses are generated.
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The FORTRAN statement
5 IF(X) 10,20,30
bécomes the following:
001005 IF(X.LT.O)
THEN GO TO' 10
ELSE GO TO 001015
001015 IF(X.EQ.O)
- THEN GO TO 20
ELSE GO TO 30

" Fig. 6. Explosion of arithmetic 'IF' statement

e) Computed and Assigned GO TO

The computéd and a;;ignedGQ TO statements are
handled similarly to the/arithmetic IF statement described

previously. Labels are extracted from the list and records

generated testing the associated variable for the values

i, 2, etc. in the case of the computed GO TO and fdr the
values of the labels in the case of the assigned GO TO.
If the condition test is satisfied; a branch is taken to
thé_appropriate,label. If it is not, thelnext value is
tested. Labels are generated at the .start of each conditiqn
test. | | -

_~Whenever none of .the conditions are satisfied, a

branch is taken to phe next'executahle‘source statement in.

the case of the computed GO TO. An assigned GO TO statement

will cause the generation of the END constrﬁct in this case.

Examples of the explégion.of comﬁuted and assigned
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GO TO‘_statementS_aré given'in'figs.'? and 8 resvectively.

The FORTRAN statements
10, GO TO (20,30)I
I=1+1
becomes the following: .
0010010 IF(I.EQ.1)
THEN GO TO 20
ELSE GO TO 0010110
0010110 IF(I.EQ.2)
THEN GO TO 30
* ELSE GO TO 0010210
0010210 I=I+1

Fig. 7. Explosion of computed GO TO statement

The  FORTRAN statement
10 @o 0 M,(20,30)
beéomes the following:
0010010 IF(M.EQ.20)
THEN GO TO 20
ELSE GO TO 0010110
0010110 IF(M.EQ.BO)
THEN GO TO 30
ELSE END

Fig;‘8.‘ Explosion of assigned GO TO statement
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f) DO Statement )

This statement does not bear any similarity to the

'IF' or GO TO' statements and is treated in an entirely
'dlfferent manner, ' : ) .

Basically,;the.'DO' statement can be considered as
generafing three functione: initialization, incrementing,
and testing. _The:initializatien is performed once and |
~does not really constitute n part‘of the 'DO loop', however,
the test and increment functions are nerformed as the last
functions wifhin the loon‘en each pase.

" In order to translate the 'DO' statement into tﬁe
requrred form we must first generate an 1n1t1alr21ng action
record hefore the first statement within the range of the
'DO'. This record is immediately followed by a name record.

At the end of the range of the 'DOY, immediately
following the last statement, we lnsert a test to determine
l if the variable has reacned.ite maximum value. Branches are.r
generated so that if it has not, the variable is incremented
' by'the reguired amount~and controllreturned to the beéinning
of the.loep. If it has reached the maximum value, control
will pass to the next statement. A label w111 be generated
'1f one does not already exist., Fig. 9 gives an example
of this process.

| Nested 'DO' loops are handled by storlng the condltlon
‘test, increment 1nformatlon and branch labels in'a push-down
stack every time a 'DO! sterement'is“encountered. Then, as

-the end of the range of each 'DO' is reached, the information

i
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The FORTRAN-statements

5  P=Q
'DO 10 I=1,5,2
J=J+1

10 CONTINUE

1=0
become the following:
o 001005 P=Q -
| T I=1
001015 J=g+1
0020010 CONTINUE
16020110 IF(I.GE.5) |
THEﬁ-Go'To‘oozoalo B
ELSE I=I+2 ' |
ELSE GO TO 001015
0020210 I=0'

Fig. 9. Explosion of DO statement

-
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is retrieved and .inserted in the appropriate place in the
file,

g) Other'Statements

All exedutable statements other than theﬁthree-

special cases previously discﬁssed are written out to the

work file as 'A'ﬁﬁﬁgg'records. A name record precedes the

first action record in each group. 'Generation of the group

A

is terminated whenever a conditional or labelled statement

is encountered in the source code. This causes the creation

‘of a new name record starting a new group.

h) Labels

k

 Labels encountered in the source code cause 'N' type
or name records to be written to the work file. ' Names are
obtained by ?refixing the coded label_witg a five-digit

table name. This is incremented to the next highest multiple

~of .one hundred each time a label is encountered in the source

code.

On occasion it is necessary to generate extra names.

This is accomplished by adding one to- the five-digit prefix .

of the name as last written.'

This transformation of labels means that the referenceé

within the work file to 1abels‘0r.table names are no longer

accurate due 'to the prefixing operation. It thell becomes

necéSééry to process the wprk file generateﬁ and supply

the correct sysLem—generated names to the 'GO TO' constructs

whlch Iefer to the original statement labels.

%

As each 1abg1 is encountered in the source code and. a
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cérresponding table name generated;.ﬁoth values are'stqred in
a cross-reference table. It is then possible, using this
- table, to pfocess the work file and fepléce all references’
to qriginai labels with thé new names, Any. 'R',_;E', or-
'A! recbrﬁs containing the.;CONTINUE‘ statement are deleted
at this time as this étatemenf serves no useful function.

At this pﬁint,'the‘interpreter has. completed its task
and contfol is returned to the monifor. Any.further operations

on the work file -are entirely language independént.
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IV. THE FORMATTER - DETBLI1O

a) Function

. he function.of the formatter module is to transform
the file produced by the translator into the final decision ‘
tafjle files -— the index file and the 1nformation flle.
quthough this-functlon could have been 1ncorporated }n tﬁe
. translator mbdule, this would mean that any additional
translaters written would duplicate this function. As this
proéedure is. not dependent en the.original source language

it was decided to isolate it in a seDarate module of its
-own. Thls leads to the unnecessary creation of a second
work file by the translator which must -then be read by the

formatter, deever; as this is a relatively small file, the

additional overhead introduced may be considered negligible.

b) Operation-

" The fermatter.feads_the work file and initiates a
inew table every time a name record (type 'N') is encountered. .
This causes:the poinﬁer record as well as any condition.
or action feco:ds outstanding from the previoﬁs talle to
be written. A new pointer record is initialized and the
‘nhame record written;
| . Any type 'C! records encountered cause the generation

of condition records in the ;nformatioh file with provision,

31
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for two rules corresponding to the 'Y! and 'N' values of
the condition entry. Records of typ&s 'R', -'E' .and 'A!

cause action records to be created in the 1nformation file.

Type 'R' records cause a flag to- be placed in the rule

position correspondlng to the 'Y' in the condltion record

while type 'E' records flag the rule p051tlon corresponding
to 'N', Records of the type tA' flag the first rule position
in all cases as they are only encountered when generating
action tables. | | |

AComments and continuations (record types ' ¢ and 1.1)
cause the creation of records- 1dent1ca1 'in type to those
which immediately preceded them. _

A count is kept of the number'of cOnditions, actions,
and rules in each table.. These}counts are stored in the
pointer record - o

..

Associated w1th each table is a 1ist of those tables

o

.to which it refers and tables which refer to it. ' As each

record other than a condition record or name record 1s read
1t is examined to determlne if it contains the 'GO TO'
construct. -If 1t do S, the correspOndlng entry is generated
in the 'refers to' list.

The lists of references are in the form of records
capable of accomodating .20 table names each. If a list
contains more than 20 names, additional Tecords are.genereted.
Each record contains a count of the total number of tables
in\the list.

A

In order to generate the l1ist of tables referring
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to the one under coneideration the:'refers to! records of
each table are read in turn. The names of the tables referenced
are retrleved and their "associated 'referenced by' records_
accessed _ The -name of the referring table is added to the
list of each and the records wrltten back out

Future versions of the- DETABLS system may\#%rmit
the addition of tables. To facilitatethis, once all
requdred dnformation file records have.been written a chain
of unused records is written out to the full llmit permitted
These records form a pdol. of unused space Wlthln the file
whlch may at a later date contain valid information. \The
flrst and last records of this chain are p01nted to by the
'AVAIL' pointer record This pointer also contalns .a count\

- of the total number of de01s1on .tables comnrlsing the S

: program.
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V. THE MERGE MODULE - DBETBL20

a). Function
The decision tables produced by the formatter module
__coﬁtéin‘at mdstApne condition "test which is either satisfied

or not. »These tables contain only one or two rules. 1In

ﬁany cases. tables “have been generated which could be combined:

‘with others to improve clarity.

)

The function of thls module is to combine tables

where p0851b1e ‘50 as to 1mprove clarlty.

-

b) Merge -Criteria

Proce551ng ‘begins w1th the 1ndex recorﬁ which has the
key 'FIRST' Tables are then procesged in the sequence‘in
which they are encountered in the éh;in;

’lAll tables.referenced by phé'ode being processed.aré
examined in order to determine if it is possible fo';erge
the two;l If the merge criteria are satisfied? the tabies
‘are combined.. _ o

The:action of combining two tébles may make other
tables eligible’fﬁr mefgiqg&whichlpréviousl& did not meet
the requirements. .Tﬁus it may be necessary to make several
.pasées throygh the ihdex fiie before-allrposéible‘mergéS' .
have been madé.- The maximum number of passes_to be attempted

is specified by the-'MERGE'-cbnt:ol card. If, however,
C 34 | ~
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the entlre index flle is processed once without a merge of

tables taking olace, no further passes are made.

The following are the criteria which mist be satisfied

1n order for a merge of two tables to take place

1.

The table referred to must not be referenced by any other
tables. Should thlswrule not be imposed, it would be

vossible to merge the two tables, however, in order to ‘

€

eliminate the table referenced it would have to be

replicated and merged inditidﬁally with all tatles referrimg
to'it. Such a;process would cause duplication of conditions
andfactions. Tﬁis means that aoy source progran obtained
through a possibie suosequent retranslation of-decision
tables to source‘ogde.wOuld have-greater core storage -
reguirements thah the'ofigiaal. For this reason it was -
felt that'such man;pulations are oetter left under the
direct control of the user through manipulation of ‘the
eriginal source'prqgram or through the 'use of a ;roposed
update facility discossed elsewhere in this paper.

If the table being werged is an action table, no other

: conditions need be satisfied to permit a merge. This is.

true as all other restrictions imoosed (rules 3, 4, and 5)
arise due to‘the presence-of conditions in the tables
under consideration. T

The feferring table pust aot,be an action table. This
restrictioniexists because, in erder to merge‘two tables,

there must be no intervening actions between the conditions

of the referring table and those of the table referenced
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in the rules in question. Since an action table &ontains

‘no conditions but does contain actions, these are coasidered

to be intervening and'no merge can take place. Some’
representations of decision tables allow for an initialization.
section which would permit the above situation to be

represented as a dec151on table w1th an 1n1t1alization

section consisting of the referring'action table. The

representation chosen in this system does not provide for
an initialization section as it was felt that such a
representation, although slightly more compact, leads to T

a loss of overall clarity.

‘There must be no actions intervening between the conditioas

of the referring table and those of the table referenced .
in the rules in question. As in rule 3 above, any such
1nter€§%ﬁng actlons may be considered as an 1n1t1a11zat10n
for the table referred to and this representatlon is not
used in thlS system.’ ‘ : . _ o i

The resulting merged table musf,contain no mofe’$nan

forty rules due to the limitations inposed b ihe.record
formats., The reasons for this are_discussed in chagtef I

of this paper.

<) -Merge Aleorlthm o , | . o ‘.

- .

The algorithm used to determlne wheéther a given table

may be merged with the one referring to it is a straight-

forward application of the preceeding rules. It may be .

expressed as follows: ' ‘ ‘ ” -
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.1. Read a table. : |
2. Read a table to which the previously read one refers.
3. Do any other tabies'refer to it? If sé, we cén do nothing
but go to step 2 for another table.
L, Is tﬁe téble an action téble? If so, we can proceed to
step 7 tﬁ merge.
5. is the referring table an actioniﬁable? If so, we can
'do'nothing heré. Go to'stepra for another table.
6. Doeslthe‘rple which makes reference to theltable under
cohsideration cdntéin any actions intervening between
the conditions of the referfing table and the conditions
of ‘the table refere;ced? If so;'thén we cannot,merge
and must return to step 2 forlaﬁother table. | If not,
then we go to stgp 7?7 to merge the Eablgs.'
7. Will the 'res:ulting- table have more than 40 rules? If
not, we can merge, otherwise ﬁe éanpot. 'We then return
to step 2 for another table.
This algorithm caﬁ be expres?ed as the decision
‘table given in fig. 10. | |
gl.ODefaiiog . *
The.procedure of:combining.taﬂles once the abqveF
mentioned criteria haVe been satisfied is a simple one.
-Action stubs of the receiving table are examined and the
one containing.the'reference.is isolated. The.action_entries
arg then examined to ascertain which rules contain the

references. These rules are noted.

All condition records, if any,-of the reéeiving
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Read a table

Read a table referenced

Other tables refer to it? o YNNNNNN
Is if an action'table? _ | YYNNNN
.IS referring table action table? 1" ~Y¥NNN
Interveﬂing actions? ' ~ YNN
Result less thén 40 rules? | YN YN
Merge ‘ : | . X X
Get another téble . ‘ .XXXXXXX-
Repeat tesf | . D €.9.0.0.0.6 (U

Fig. 10.. Merge algorithm
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_table are now. read into core. Condition.entries for the
rules previouely noted aré inserted as.many times as there
are rules in the table to be.merged and condition entries of
adjacent rules are‘shifted to the‘right-by an equivalent
nﬁmbertof'positions. | | |

Next, all condition records, if ap§, of the table
being merged are read into core following those of the
receiving'table. Condition entries of these'records'are
positiened in such a way as to. form part of the rules
originally neted.‘ In order to chain the condition records
together, the 'next record' pointer of the last condition
record in the receiving table is altered to point to the
first condition record of the other table. Similarly,
the 'previous.record' pointer of the first condition aecord
~in the table belng merged 15 altered to point to the last
conditlon record of the recelvlng tahle

Once the condltlon records have been thus merged
all actibn records of the receiv1ng table except that one
containing the reference are read into core.. The action
eﬁtries are adjusted infthe same manner'as vere the conditiqn
entries. | _ ‘ - | o - |

Finally, the action records'of’the taPlefbeing merged
are_appended, their entry portions adjusted, and they are
chained to those of-the‘receiving'table. The new.cenditien
and aetion records are then written out to_the information
file. -

it has been stated that the action record containing
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the reference to the merged table is not included in the
resulting table. As this record is no longer required it
is chained to the end of the linked list of available records.
Similarly, the 'name' and 'referenced by' records of the
merged table are superfluous end‘so are also chained to the
list oi avallable records.

| "At this stage of the merge process the 'refers to'
record oftthe resulting table must be created to reflect
references of both of the origlnal tables. Similarly,
the 'referenced by? records of all tables prev1ously
referred to by the merged table must be updated. ‘'Oncé
this has been done, the"refers to' record of -the merged‘
table is released to the list of available records. |

The last function which must be oerformed in order

to complete the merge process is the update of the pointer
record of the receiving table with the new counts of

conditions, actions, and rules. Pointer records immediately

preceding and follow1ng that of the absorbed table are chained:

together effectively deleting it.
This step completes the merge process and the next

table is now tested for eligibility.



VI. THE PRINTER - DETBL30

a) Functioh

The function of this module is to produce, on request,
a listing of the decision tables produced‘aé well a;la
'cross-reference list éhowing thé'inter—relations of these '
tables., Either one or Both of these listings may be

requested via the 'PRINT' control card.

EAVOufguts
- The depision table 1isting-gives; for each table,
the table name, all éondiﬁion stubs and entries, and all
action stubs ana entries comprising the table. This informatioﬁ
is printed in limited entry decision table format. |
In .addition to the system generéted tatle name, the
label of the last labelled statement éncountered in the
source program prior to the table néme generatiqn'is |
- shown. This permits the decision table to be more easily
related back to'tha;original‘sourée code. |
| The cross-reference list shows,'for gach table, names
of all tables referring*to.it as well as all the tables to
which it refers. This listing is useful for optimization
.and debugging purposes as it'shows the inter—relations‘of

the decision tables.

o
4

41
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c) Oéeration
IListings are generated, one at a time, in two separate

. passes through.the index file, The decision table .list -
is generated durihg tHe-first‘pass and the cross-reference
duriﬁg the second. |

| Aé the.ﬁointer record is reﬁd, the name, condition,
and action records df the informatidn filé afe accessed
* and the print iines of the table listiné generated, On
the second pass‘through the index file, the 'refers tb'land
'referenced by' information records.are read and the |

crbss-;eference listing is generated.
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VII. THE PRINT UTILITY - DETBLSO

a) ?unctioh

| In order to facilitate contfoi‘of 1istings“produced as
. well as the malntenance of the system 1tse1f and the addition
of possible future llstlngs, it was decided to centrallze
all prlntlng in one module.

A single file is generated containing print-image.
jeeords for each of the requested listings.' Each recorQ%he
is prefixed by a code which identifies it as forming part ‘
of a specific listing. It is then possible to extract
~ the de51red listings frOm this file and print them.

" The function of this module is - -thus twofold: generatlon

t

of the print file and the printing ‘of all llstlngs.

'EEQOReration_
On initial entry to the system, this module ‘is cailed
from the monitor and.the listing file‘is_epeﬂed. Control
is then returned to_fheoﬁonitor. S - N
Geﬁeration of the file may now proceed. This is
accomplished by means of calls to this module from the varioue
Sther modules which generate 1isiings. The print—iﬁege-
record with code attéchea is set up by the calling medﬁle
iand a call issued to entry point "DETBL91'. The print

-utility then writes the record on the listing file and

L3
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returns control to the invoking module.
| Once all control cards have been processed by the
" monitor it once again invokes the print utility, this time
at entry'point“DETBLéa'. All listings requested inrthe
_'LI$T; contrbl card are now printed, one.at a timé. The
module.supplies page headings and contréls pége 6verflow‘

based on the listing code.



ViII. IMPLEMENTATION AND RESULTS

a) Capabllltles and Limitations

The DETABLS system described here1n has been imnlemented
-on the CDC 6600 computer at Concordia University. In its
present form it is capable of translating source programs
written in the FORTRAN 1anguage into'deciéion‘tab;es and
combining these tablesAif certain ruies are satisfied, as
discussed in chepter V. Listings of the original‘eource
eode, all non-executable statements except comments, decision
‘tables, andldecision table crees—references.are produced on
request. Abpendix '3 gives the outouts of 3ix sample runs.
.TheVSystem is at pfeéent somewhat_inefficient. A

FORTRAN ptogram'consisting of ode'hundred nineteent source
cards was run through the syetem. The operatlons performed
.were the creation of de01510n tables, one merge pass, and
printlng of all listings. This was accomplished in eighteeﬁ
secondlePU time and required sixty thousand words of core
memerf. ATthough in this particular case- forty one tables,
which is a relatively large quantity, were merged, it is
felt that system.perforﬁanee can be improved.

_ One method of improﬁing performance 1is tpe use of - .
the COMPAS3 language instead of CORBOL. This wouid however,l
make the system completely machine dependent which is contrary

4
to the objective of producing a system which could be used-

L5
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en.ahy'computer. It is felt that some improvements may be
attained through other means. '

The translator module makes extensive use of scanning
'inﬁut FORTRAN statements;character by character aha performs
many character manipulatione involving the use of subscripts.
These operations arelvery costly in terms of CPU fime. It
is felt tha{ performance would be improved through'analysis
and modification of the module to enSure that operations of
this type are reduced to a mlnimum.
. Further 1mprovement of overall performance could be

achieved by enguring that use of subscripts for character
by eharécter scans~as well as I/0 of table records are
~reduced in the merge module, Both of these operations ere
used h=zavily and; it is felt, at'times someWhaﬁ inefficiently'
in this module, ; |

| Two limitatiene are imposed by the system. The firet
is that the total number qf rules in a decision table may |

not exceed forty. .The‘second limitation sets a méximum of
-one hundred on the sum ‘of condltions and actlons in tw:}
tables to be merged. Nelther of these llmltatlons is
considered serious as degision tables become too clumsy

and confusing to work with long before they reach a size

approaching these limits.

b) Control Cards

As implemented, the DETABLS system is driven by
control cards of four distinct types; These are as follows:

1. *** CREATE = (language> - This control. card invokes
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the translator and formatter modules and ceﬁsesAthe
creation cf the initial set of elementery decision
tables. The only‘language scpported at_this tige .is
FORTRAN. |

¥** LIST = <parameters) - This control card selects the

+listings to be produced in the run and must always appear

first in the control card stream. . Valid parameters are:

'SORC, NONX, TBLS, XREF or ALL which will yield the source,

non-executable statements, decision table, cross-reference,

or all llstlngs respectively. 'If more than one. parameter

is coded a non-blank character must separate it from its

neighbor.* If this card is incorrect, misplaced, or

.omitted, the o.tion 'ALL' is assumed.

Bl MERGE_: {numeric integer) - This control card invokes

the -table merge module. ft may‘be included at any time t
efter the decision table files hate actﬁallj been created.
The card specifies the mgximuﬁ cumber of pesses to be made
through the index file in‘attempting to merge tables. This .
figure must not exceed five. - o .
*** PRINT = (parameters) - This control card invokes the

printer module and selects the listings to be produced by

l#‘,:'

this invocation. It may be specified at any time_after the
decision table files have been created and ﬁay be included

any number of times, Valid parameters are: TBLS, XREF or”’

'ALL defined as on the 'LIST' control card described above,

When more than one parameter is coded it must be separated

from its neighbor-by a non-blank character., In order for

-selected listings to be actually produced, they must also
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have been specified en the *LIST! control card.,
The deck setup for a typlcal run is showrn in fig. 11.
This run will create dec151on tables from a FORTTAN source
- program, prlnt them, pass . once thFough the‘table merge module,
and ériﬁt the resulting'mefged tables as.well as a cross-

" reference map. ¢,

f6?89
***PRINT ALL

'f*'*MERGE=1

y *##PRINT=TBLS

(IRT=ALL
(789
SEVE(DECTBIS). .

(SAVE(DTINDEX) — o

COPYBF(PRTFILE OUTPUT)

COBCODE

GET(COBCODE:DETABLS).

{GET(SOﬁRCIN=§ORCFIL),. o

COPYBR( INPUT, KONTROL ) .

_{ACCOUNT DADSK59q'

( E692 cmeoooo . . — -

]

- B

Fig. 11, Typical run deck:set up

A source listing, decision ﬁable listing both before
and aftef mérge, and tross-reference,listing are préduced

and the resulting table files saved for future use.
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..gl.Analysis of Output _
! Appendix 'B' shows the DETABLS system output for six
Programs. '
| Program 1 contains ‘three nested IF statements having the
logiéél strucfﬁre |
| IF ——- THEN --- ELSE IF i THEN ---
We see that such a logical structure prodﬁces one deéision
table and S0 tﬁé'entire program translates into .only two

tables.

Examination of Table 1.00 reveals that some simplificatidn

could be achieved through intfoduction of the ELSE rule; In
ﬁaddition, if fhe'system were to incorporate the initialization
featureland.the REPEAT TEST command thé entire progfam

could then be represented as one decisioﬁ tablg. This table
is shoﬁn in fig. 12.

‘The purpose of progfam 2 is to deﬁqﬁstrate the treatment
of nested DO statements by the system. There are seven tables
produqod,'six arising from the initialization of the DO loop
variables and the assignmenf‘statement

TOTAL=K+IJ+L+}
and the séventh-containing all the condition tests.

Examinétion of these tables reveals that Tables 0.00
through 0.05 could be cdmbined into one if they were alsé
replicated and ﬁefged with Table 3.0l1. This would &EEiafa
répfésentation of the program using two tables only.
Furthermére, if the répresentation of @ecision tavles in

the .system allowed the use of an. initialization section

and the REPEAT TEST command were implemented, the entire
. - ¥ '

T e
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- «|1.6r.0 : N
| J.GT.E N
. K.GT.I IN

ELSE - Y

I=1+4
J=J+3
E=K+2

-

T I

REPEAT TEST
PRINT 100,1,J,K | X
STOP

END Sl x

Fig; 12, Alternate table representation of program 1
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program could then be-represented by one decision table as
shown in fig. 13. |

Progranms. 3 L, and 5 were orlglnally intended to be
-logleally 1dent1ca1 with the physical differences that
program 3> 1S written in a structured fashion, program 4 is
not structured and program 5 uses the DO loop to replace |
some of the other FORTRAN statements. It was expected that
1ogieally identicel decieion tables would result from
executlon of the DATABLS System.

Examlnation of the results reveals that program 3 and’
L yield essentially identical d901510n tables. . This result
yae expected as the programs are logically equivalent. An
unexpected result however, was the difference in the tables
. produced from program 5. On investigation we see that the
program 1s nov actualiy'equiealent to the other two end 50
it is reasonable that the decision tables produced would not
be equivalent either. . )

_ This‘example'points up the usefulness of this system

for determining’'logic efqors in programs. It confirds that
differencee in logic not immediately obvious from source
rode become much more striking when repreeented in decision
table format. . |

The final example, program 6, consists ot a small
program ferming part of an actual production system.
ExaminatiOn df the resglts shows" that. this program yields

28 decision tables. This seems to be a large number of

-,tables to be derived from a program c0n51st1nCP of 119 source

cards. The quantity of tables can be reduced manually by
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=1
=1
IJ=5"
K=I+J
L=5
M=1

1

TOTAL=K+IJ+L+M

M=100
L=10
1J=100
J=10
1=5

YYYYYN
YYYYN
YYYN
YYN
YN

I=I+1

J=1

J=J+2

1J=5

IJ=1J+1
K=I+5

I=5

L=L+1 o
IM=1

M=M+1 -

| POTAL=K+ IJ+L+M
REPEAT TEST
PRINT 100,TOTAL
STOP :
END

J

Fig. 13. Alternate table representation of program 2
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performing the following operaiions:
1. Tables can be“replicated and perged with each table
referring to them.
2. In cases where certain condition tests are rpdependent
of the actions immediately preceding them, the physical
position of- the éctions may be chénged—so that they‘
follow those conditioné. Thie then permits further eerging
" of tables. _ : ~ - |
The result of these Operaticns yields 7 tables ﬁhich completely
describe program 6. These are'given in appendix 'E!'.

This substantial reduction in the number of tatles
required was poss;cle'under‘manpal control due to the capability
~of determining the dependence or independence of certain
actions and conditions and a sucseQuent modification of
the program. -

Theoretically, by means of further manipulations, it
is possible ultimately'to.alter the entire program to
produce a set of tables possessing a tree-liké structure.

This approach amounts to transformatlon of the orlglnal
program into structured code.

The update fa0111ty dlSCUSSed in chapter IX would
" permit the sort of manipulation performed here. Also
discusseq in cbapter IX.is the automation of some of these
operetions. .

ﬁurther examination of the output for proéram 6
. reveals some weaknesses in the DETABLS syetem. ‘One such
is encountered in Tables 0.0l and 5!01 éscwell as others.

P _
The action stub 'GO TO ---' appears more than once in the
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same table. Although this is not technically incorrect,

it is cdnquing to someone examining the table output.
Such an action stub should only appear once in any one

table.

Another weakness of the system is the presence of

action tables containing only one action, a 'GO TO ---1

_ stub. Table 9.00 is an example of such a table. These

%

tables are entirely unnecessary and the system should be

modified to alter the original reference and eliminate

these tables whenever they are encountered.

The hand@®ing of comment statemgnts'ié a problem. In
the present wversion of-the‘system,'comments remain in the
generated decision‘taﬁles'and appeér on the decision table
Iisfing as if they were executable staﬁements or a part of
the téble name. This treat;ent.can, however, lead to
confusion aé comments included in.a particular source
program are not necessarily logically connected with-the
immediately preceding or following statements. Thus their

inclusion in a décision table could, under certain circumstances,
[}

lead to uhelr b81ng entlrely removed from the items whlch

they should clarify by virtue of thelr b81ng in a phy81ca11y
separate table., The problem is further complicated by the -
table manipulatiohs and transformations which fake place.

The ded;siqn table listing of program 6 points out
these problems. Table 6£.00 céntaiﬁs a comment referring to
'"THE ABOVE' which has now bécome meaningless. Similarl&

Table 39.00 of the_same.listing_contains a comment which

implies that the table describes a routine for printing
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which it does not. it contains merely a reference to a
table which then describes the print routine.
v Tt is felt that the solution to the problem is fo
treat comment statements in the same way as all other.
non-executable statements and inciude them in the list of
\non-execuatble statements or perhaps a separate listing

altogether. They should not appear as an integral part

.of any decision table.

d4) Listings

The listings produced an@ shown in apvpendix 'B!' are
quite clear, hoWever,‘ﬁhe true value of the list of non-
axecutable statements is ouestionableh ' Its only function
is to show which_sourcé statements have nof been‘included
in the generated decision tables. Thus, together with the
aecision table 1is£ing, it makes available a}l original |
soufce'statemehts. . - |

The usefulness of the sysfem could be ehhanqed throuéh
ihe addiﬁion of three other listings. Sorted 1iétings of
all different condition and actien stubsltogether with the.
names of all tables in which they appear would assist the
user in anaiyzing-his logic.

He could quickly determine if any condition tésts

were missing or unnecessary. Any unnecessary duplication

of condition tests and actions would also be quickly noticed.

It would then be possiitle for‘the,user to alter the source
codé-depending on his constraints of core and time available

to yield a more satisfactory program.
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In addition to the above two listings, a summary
statistics report giving such information as the number
of cards read, source statements'processed,'fotél number
of conditions and‘actions, énd other statistics would be

desirable. Addition of such a report would involve a minimal

effoft.

al




IX. SOME EXTENSIONS

LJ

As has been mentioned earlier inithis paper, this
system was specifically designed in a modular fashicn to
permit the easy addition of new features And enhanéements;
This section deals briefly with some of the poténtial

additions to the system.

- a) Other Lanzuages

It ié possible -to implement the processing of prbgrams'
@itten in other’langu;ges simply by wfiting a separate
:translatOr for each language desired. This translator
would then be invoked through the appropriate 'CREATE'
control card.

An altérnative to this approach is to develop a
generalized ﬁranslator able to handle programs written in
any language. Such a translafor would be driven by a
language déséfiption wriften in a Metélanguage'such as
Sherman's {11] STRIP,

A similar technique is used in the generation of
comviler compilérs such as the 'NEST! (Northern Electric

Syntax-directed Translator) system develo?ed by Northern

Electric Co. Ltd.
57



module and produce structured code.
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b) Structured Programming

" .

The control logic of any’ program can be represented
by the control structures : . . : -
' IF THEN - ELSE :
. DO WHILE

| simple sequencing' : K 5.
This theorem is due to C. Bohm and G. Jac0p1n1 (1. Thus
it is possible to transform any program into a '3 O TO'-less.
program using the above control structures. Given the
additional’ facility of a macro call via the 'PERFORM!
construct, it is possible to gather together the most
important statements in the program and to"PERFORM' the

missing code. This process will yield a program skeleton

and may be repeated at various levels to give as broad or

.as detailed a description of the program as desired.

A potential enhancement to the DETABLS system would

then be the implementation of a module which could operate

on the elementary decision tables produced by the formatter

~

_) Update Facillty :

One of the prlmary functions fulfilled by this system
is to provide an aid to program analysis and optimization.
This implies tuat-the source program under‘study would
probably be under development and therefore suoject to.
change. For this reason, another possible enhancement
which could prove useful would be one which would permit

the direct update of decision tables.
s ' \
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The facility of manipulating the entire decision
table and:parts thereof directly rather than modifying -

‘the source code could greatly speed up the debugging process

as it is 51mp1er to work-at . the decision table level rather
4

than with source code. ‘Such a feature’ could be incorporated .

into the system by the addition of an update module, This
_would provide the user with direct control of ‘the follow1ng

functlonS'

1

1. Deletlon af specified tables.

‘2. Addition of tables.

3. Alteratlon addltlon and deletion of individual condltion

‘and action stubs and entrles.

4. Alteration of the name record associated with each .

table. . ' s
5. Merge of ‘two tables even though rules 1 and 4 for merge,
descrlbed in chapter V. are not satisfled This merge
would not cause deletion of any tables but rather ﬁquld
*eﬁlﬁcate the table being. merged. |

Maintenance of the ‘chain link p01nters connecting the
individual records of the index and 1nformation files would
pe performed automatically by the update module as would
the. maintenance of the REFERS TO and RLFERENCED BY lists
associated with the affected tables.- )

Implementation of an update® module capable of performing :

the above functions would facilitate a further enhancement

-of the system -~ interactive operatlon. This could be

'accompllshed ‘very simply by modlfylng the monitor modﬁle,

.
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DETBLOO,. to aéoept all control commands from'an_ihterécﬁive
terminal rather than a card file. All or selected output |
could alsb be perfqrméd on this terminal.

The interactive mode would éllOW'the usef more immediate
access to the Tesults of his.maniﬁulatibns thereby épeading
‘ up_the process, howévér, at the expense of inc}eased overhead
with respect to the batch mode. -

Operation in a batch mode mode would be simpler and
less expensive to use but the time taken to complete.the
debugging nroeess would be-considerably longer in this case
.due to a much longer turnaround time. '

Thus the‘choice-between batch or interactive operatipn
must be made on an individual basis by-pach user based on

his requirements and priorities.

d) Retranslation

Systems are currently available for the vurpose of .
translating'decision“tables to nearly optimum-programs. One
such system is the IBM 360 Decision Logic Translato; which
translates decision tatles into a FORTRAN source brogram.

The addition of such a feat@re to the DETABLS system
would vermit theluser to break down ﬁis'originai éource
COde:tq decisibnftablesg operate on.them to optinize the
logic according tb his cénstraihts, and then reéonstruct
his program‘in the original sourbe languggé. Uéed_in fhis
ﬁanner,'the DETABLS system wouldibecémé_g vefy‘vaIUable

.prﬁgram optimization tool ihdeed. o

As with the implementation.of-forwabd translators

‘ ,\° I- l _ ’ 7 ‘J‘“ ¢

N
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for other languages, the system could remain 1anguage 1ndependent
‘by providing separate modules for each language to be

“supported or a generalized translator driven by a Metalanguage.
- o oy ‘ R

e) Variable Anaiysis _ -

It has.previously been mentioned that two tables
will not be combined if the rule containing the referenceA
‘to.the tabie'to be merged contains other action entries.
This restriction was imposed to ensure that tables will not
be merged if the action:stubs of the receiving table and ~—
the condition stubg of the table to be merged are ﬁot? |
independent. ' ' ‘ _

;' A solution to this problem could be attempted by
performlng a 'variable analysis! to determlne 1f the varlablesl
tested in the condition stubs of -the table to. be merged
were affected by the varlables.altered in the action stubs
of the-receiving table. .

Thls solutlon however 1s not entlrely satlsfactory
as it- 15 not always p0381b1e to determlne whether two
variables are truly 1ndependent or not. It is entirely
possible that the relation of two variables may deoend on
the values of certain data items input to the program.
Thus their Oependence or 1ndeoendence would be determined
at run time. It is also pOSSl le to write code in which
variébles which logically appear 1ndependent are really not
50 due to the hardware configurstion of the computer in
questioo‘:,In these and many other cases, the dependence’

or independence of two variables cannot be ascertained




2,

_w-sa--' .
from the source code. ) S

| As a result of"this uncértainty, a merging ofttables
based ,on a variable analysis éould yield‘incorre¢trresults.
' This approacg would .be useful, however, to_producé a Iisting
of variables and presumed table interactions. ' Based'én

this output, the user could then modify'his code as required

to obtain a bettér program.



X. CONCLUSIONS

. 4 s ]
The original objective was to prqdﬁc% a system capable

of the translation-of.source code to décision tablés and
which would generate output suitable for documentafion and
program analysis. It is felt that these objectivés have
‘oeen metr ,
The source listing and associated decis;on table and
croés;reference liétings provide excellent program documentation.
As expected, program lbgic.is'morefreadily anderstood from
the dedsion tatle listing than fpom the source 1istihg.
Flaws .in logic are much more readily observed on examination
6f the déCisipn table and cross-reference listingslh
QMddularit& of the system and the basic lanéuage E
~independence inherent in the design make it suitable.qu the
.iﬁplementation of_additipnal féatureé as previously ‘discussed..
Thus the systém in its present state coul. serve as the
basié for -a more comprehensive gener¥alized translator aﬁd

[

decision table manipulator;
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APPENDIX A
' LIST OF FORTRAN STATEMENTS BY CATZGORY

l. Comments - Any statement containing the characters

tcr', '3y, ', or'.' in column 1.

2. Non-executable - . ENTRY
PROGRAN
SUBROUTINE

FUNCTION

EXTERNAL

COMPLEX

DOUBLE PRECISION

— _ | ' DOUBLE

REAL <

INTEGER

LOGICAL

 CHARACTER

TYPE

DIMENS ION

‘COMMON :

EQUIVALENCE

DATA

‘BLOCK DATA

FORMAT
6y



5. Conditional -

Lo Unconditiohal -.

65
NAMELIST

Any statement.containing the character

'Ft in column 1.

GO TO m,(nl,..;.,nm)
GO TO (n1j3+e..,0p),1
IF
DO

CALL
RETURN

Assignment statements

Arithmetic statement function

GO TQ

ASSIGN

CONTINUE i : -
PAUSE

SENSE PIGHT
STOP'
EUFFER IN
BUFFER OUT
DECODE
ENCODE
PRINT

.PUNCH

READ
WRITE
REWIND

|
\
2
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BACKS PACE
* END



APPENDIX B

SAMPLE RUNS OF DETABLS SYSTEM
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PROGRAM 1



8 J9vd “ecegoeEl *a2/11/64 caE=t*i*2  NNID

P

001
00
00°1
po*1

001

(NY

- ONY

(INY
Ny
(INy

ATIN4553300S QILYNIWHIL AOM =<= 2000130
Q3153nb3y iNlud 378¥1 NO1SIJ3Q === E00€L130
00'E . mea SITAYL ONINIEWOD === g00213C
0o w=a §378Y1l ONINIBHOD === 8002130
£o*'1l =ea $37HY) ONINIBHO) === g00213Q0
201 === §370¥L ONINIPHOD === 8002130
to*t wn= SI7VL ONINIBROD === moom*uo
1000 sme HIAWNN SSVd ISYHD IOHIW === 002134
034S3N03IY 39H3IW I718YL =<+= 9002130
§N1938 NOIivHdINIO 31RYL === 0101130
Q3153N038 NOLLYISNYH]! NYMIHO4 === G00%130

BOgwe NOY 0L 0391Nd3Y g

0055 Qv0T 01 034IN03y 14

(D049G) AYIHIAD *dyn QY07



!

39vd

.

as ONTISIT 37HNOS e»

.

«® NDNY

. ON3

- d0ls .
© (SIEILYRHO4 0OT
NeP#1000T LINIHG ST

G 0l 09

2eMay

. DRI T
vel=] 0t

51 0L 09

01 AL 09 (I1°'19°N}) 41

- 0T 0l 09 (x*Llo*M) 4]

01 04 09 (r*L19*1)141 S

CaM

2

* sl

JINOHS HYHOOM

HOLYH3INIY 378YLl NOISIJZ30 ae



71

!

30¥d ee SINIHILYLS 31BYLINIIXI=NON as ee KNH HOLYHINIO

(51€}LYWHO4001T
AIMOHS HYHDOH

37RYL NOISIDI0 es



72

1 Y 1 . ] N3
1 X I . : dols
1 X ! . MSP4T400T LNIHd
1 Xy 1 00*100 CL 09
1 xxx 1 . : . 2eN=y
1 xxy I . Eerxp
1 ¥xx 1 . . yeln]
H Sscsesvaababriosebhosanddicobtedt@ARg s s s s u Y T YT e T P T P P P P Y PR P R L P P L A PN L L L L D L
1 ‘NA T . 1°1o*y
1 . NNA 1 . ¥elocp
1 ) NNNA 1 relel
q'""""..'."l'-'-'.'.'..' "'l'.ll'.......'l.l..l.-ll..I‘......ll.l..‘-.".,...'....'l..-‘----'.l-.l.-...'--l.'l"l.llll.
u :

1 ¢ = 53INH L = SNOI1OY £ s SNOILIONO)D
1 ’ 0000 7387 WNISIHO 0L Q3LVIIY === 00°100 318Y. ees
|

1 X 1 00°to0 0L 09
1 Co X1 . Emd
1 ’ X1 - 2ar
I ¥ 1 1=}
L T P P L LR P L e e L L L L Lt L L L e L L el el Lt DL bt e el Ll bt bl bl D)
1 .

I ’ . ' . 1 = S37NH ¥ = SNOILDY .0 = SNOIJIONOD
1 ‘ : 00000 N38YY YNIOIHO OL 03L¥I3H === 00°00C 3TAYL ese

..ll.l..l..l..'ll.I.I-.-JI'....l.l.l'....--’."-III'.l.l..llII-I.IIIIIII..I-..I.I'l"'..l'.'l.'.I.IIll........*..ll.lﬂ.’.'

’ . 1 39v4d oe ANTISTT 318YL ee ew NNY HOLYHIN3ID 378YL NOISIJIA se

- i ey



3

T

Jovd

se IINIHIIIY SSOHI ee

00°100 00°000 AB Q3IINIY3I4Iy
00000 00°TOD 0Ll S¥3434 00°T00

. LSHI4 AG 03ON3INI4IN
" 00*too OL SH343H .00°000

s¢ NNH HOLYHINID 3IAYL NOISIDIO e



74

PROGRAM 2
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APPENDIX C . .-

. DIFFERENT FORMS OF_‘ THE 'IF!'. STATEMENT
. - ..

IF
IF
IF

IF.

IF
IF
Ir
IF
IF

IF

IF

ACCUMULATOR OVERFLOW nl,n2
QUOTIENT OVERFLOW nl,n2
(arithmetic expression) nl,ﬁa,nB
(logicai expression) nl,n2 .
(logical'expressidn):statement
DIYIDE CHECKnl,n2

(ENDFILE i) nl,n2

(EOF,i) nl1,n2

(éENSE LIGHT 1) nl,n2

(SENSE SWITCH i) nl,n2

(UNIT,1) nl,n2,n3,n4

116 :
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4

000100
000”00
0003900
000400
00GS00

000600

000700
000RNO
000900
0olopo
001100
colrgo

. 001300

0014060
001500
001600
001700
001R00
0019n0

goznno:

002100
002200
002300
002400
002500
002600

002700 .

002R00
002900

003000 -
CATA DIVISION.

003100
003290
003300
003400
003500
003600
003700
003R00
003900
004000

‘004100

C047200
004300
0G4400
064500
004an0
004700
0048090

006900
pns000

005100

. 005200

005300
0NsS4aQO
005500
005600

$ 118
IDENTIFICATION DIVISION.
PROGRAM=-ID. ‘DETRLON,
AUTHOR . V HOLLMANNS.
INSTALLATION. SJR GEORGE WILLIAMS UNIVFPSITY
CATE~CUMPILED. JANUARY 75/07/18,,
REMAFKS. '

THIS IS THE CONTROL PROGRAM ron THE DECISION

GENERATING SYSTEM,

ENVIRONMENT DIVISION,
CONFIGURATION SECTION,
SOIIRCE-COMPUTER. 6400, .
ORJECT=COMPUTER. 6400.
IN2UT-0UTPUT SECTION,
FILF~CUNTROL . °

SELECT KONTROL ASSIGN TO KONTROL.

'SELECT INTER} ASSIGN TO INTER].

SELECT INTER? ASSIGN TO INTERZ.

SELECT SOURCE-DECK ASSIGN TO SOURCIN.

SELECT LMNEFILE ASSIGN TO LNEFILE.

SELECT PRTFILE ASSIGN TO RRTFILE.

“"SFLECT DTINDEX ASSIGN TO DTINDEX
ORGANIZATION IS STANDARD
FILE-LIMIT Is 1000
.ACCESS MODE IS RANDOM

~ SYMAULIC KEY IS REC-KEY.

SELECT DETARLS. ASSIGN TO DECTRLS
FILE~LIMIT IS 2000 '
ACCESS IS RANDOM
ACTUAL KEY IS TBL-XEY.

FILE SECTION.

FO. KONTROL :
LABEL RECORDS ARE OMITTED -
BLOCK CONTAINS -1 RECORDS
RECORD CONTAINS 80 CHARACTERS
UATA RECORD IS CTRL-REC.

0l CTRL4PEC ‘ “PIC X(80), .

FD INTEP]
LAabEL RECORDS ARE OMITTED
BLOCK COWNTAINS 20 RECORDS
RECORD CONTAINS 76 CHARACTERS
DATA RECORD IS INTCARD.

01 INTICARD 0 PIC X(768).:

FD INTER?Z ' -
LangEl RECORDS ARE OMITTFD
BLOCK CONTAINS 20 RECORDS
RECORD CUNTAINS A0 CHARACTFRS
DATA RECORD IS INTRECZ.

0l INTREC? PIC X(80).

TARLE



T e e

[ Il B |

[T A NN RN RN L I T XL ¥

082

B el S N B B

>

090

-
-

cocoo
DD ®DD
oD~ e

005700

005800
005900
006000
006100
006200
006300
006400
066590

006600

06700
006R0D0
006900
007000

007100
. 00672900
‘FD
07400 .

007100

007500
007400
007700
007800
on7ae00

FD

01

FD

01 -

o1

008000

008100

008200
008300
068400
008500
008600
008700
008800
008990
0091490

LFD

el

FD

009190

009200
009300
009400
009500

009600

009700

009800
009990

010400
016100
010”00
010300

-010400

010500
010600
610700
0loAng
0190900
Gllnng
011100

or

CARD PIC X(80). .

119

SQURCE-DECK )
LABEL RECORDS ARE oMITTEb

BLOCK CONTAINS 1 'RECORDS

RECORD CONTAINS A0 CHARACTERS

DATA RECORD IS CARD. .

LNEFILE

LABEL RECORDS ARE OHITTED
BLOCK CONTAINS 20 RECORNDS '
KRECORD CONTAINS 133 CHARACTERS

DATA RECORD IS PRNT-RECD.

PRNT-RECD PIC X(133).

PRTFILE
LASEL RECORNDS ARE OMITTED
BLOCK CONTAINS 20 RECORDS

. RECORD CONTAINS 133 CHARACTERS

DATA RECORD IS PRNT-RECD.

9

PRNT-RECD PIC X(133). .

DTINDEX .

BLOCK CONTAINS 1 RECORDS
RECOURD CONTAINS 60 CHARACTERS
DATA RECORD IS DTBL-PNTR
LABEL RECORDS ARE OMITTED.

DTRL-PNTR . PIC X(60).

. DETARLS

LABEL RECORDS ARE OMITTED
BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 CHARACTEPS
DATA RECORD IS DTBL-NTRY.

CTBL-NTRY . PIC X(132).

COMON-STORAGE SECTION.

01

77

77
77
T7
77
77

COMN=INFO. ’ . . N

65 RETN=CODE PIC 59(4) COMP VALUE' 0.

0S - PASD-INFO PIC x{138) VALUE SPACE.
wORKING=STORAGE SECTION. . ‘

TRL-KEY . PIC 9(5) VALUE 0,

REC-KEY CPIC X(B) . VALUE LOW-VALUES.

ERCR=INDX PIC S99 VALUE +2 ~ . COMP,

EROR-FLAG PIC 9 VALUE 0,

INDX=-GPO] PIC 99 VALUE~ 0 COMP. -

INDX-GPg2 PIC 9% o VALUE 0 COMP.

CTRL-AREA,

01l

011700

0% CARD-IDNT . PIC XXX . VALUE SPACE.
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SETAY Y Y
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RS TR Y] MU
[ o]
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£

®
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— b
E ol S o
m ~

£
0
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— bt i et it

55

[ A

W
OO O~

vt
LN

¢1l7300
611400
011500
0l1leo00
011700
011800

. 011900
912000

012100
012200
0121300
612400
012500
012600
012700
012800
012900
013000

013100

013200
013300
013400
013500

013600
013700
‘013800

013900
0ls000
014100

014200

014300
014400
014500
Clas00

014700

0148300
014900
015000
015100
015200
015300
015400
015500
015600
015700
015890
01599090
016900

016100

0162008
016300
016400

- Q016500

016600
0167¢0

© 016800

01

0l

0l

01

v5

CARD-

e 120

CHAR PIC X OCCURS 73 TIMES.

REPT-FLGS.

- 05

0S FLAG-AREA. . -
10 REPT-FLAG PIC X OCCURS 4 TIMES.
U5 REPT=-CODS -+  PIC Xt4) VALUE #CEFH#.
05 REPT~CODE REDEFINES REPT-CODS PIC X OCCURS 4 TIMES,
05 LIST=FLGS.
: 10 C-FLAG PIC X VALUE SPACE
10 E-FLAG PIC X VALUE SPACE.
10 F=FLAG PIC X VALUE SPACE.
10 H-FLAG PIC X VALUE. SPACE.
. CARD=-INFOD.
INFO-AREA. . . .
10 INFO-CHAR  PIC X OCCURS™73 TIMES.
05 - LANG-AREA REDEFINES INFO-~AREA.
10 CREA-CNST PIC X(7}.
10 LANG-NAME  PIC X(8),
. 10 LANG-FLO5  PIC Xx(58),
05 OPTM-AREA REDEFINES INFO-AREA.
10 OPTM-CNST  PIC X(8),
10 OPTM-PASS, -
1S " OPTM-PASN PIC o,
.10 OPTM=FLOS  PIC.X(6K).
0S PRNT-AREA REDEFINES INFO-ARFA.
10 PRNT-CNST  PIC X(6),.
10 PRNT~FLOS. :
: 1S PRNT-RPTS - PIC XXX.
15 PRNT-FL10 - PIC X(64). '
10 PRNT-CHAR REDEFINES PRNT-FL0OS PIC X OCCURS 67 TIHES. '
05 LIST-AREA REDEFINES INFO-AREA,.
‘ 10 LIST-CNST  PIC X(5). '
10 LIST-FLOS, ,
' 15 LIST-RPTS = PIC XxxX,
: 15 LIST-FL1o  PIC Xx(65). _
- 10 LIST-CHAR REDEFINES LIST- FLOS PIC X OGCURS 68 TIMES.
- MESG-LINE. -
05 MESG-IDNT PIC X(9) VALUE ###¢ DETQ0Z.
U5  MESG-NMAR PIC 99 VALUE 0. ‘
0S5 MESG-FLOS PIC Xx(5) VALUE 2 =-w %,
VS MESG-AREA PIC X(31)' " 'VALUE SPACE,
05 EROR-VALLU PIC X(R6}) VALUE SPACE, .
EROR-MSGS. ‘ : : ‘ - i
05 MESG-VALU. . S :
10 MESG~01 PIC Xx(30) VALUE 2CONTRNL CARD(S) MISSING - %,
1¢  MESG-02 PIC X(30) VALUE ¥JOB TERMINATED SUCCESSFULLY  #.
10 MESG-03 PIC X(30) VALUE 2RUN DELETED Z.
.10 MESG-04 RIC X(30). VALUE *LANGUAGE NOT SPECIFIED . %
16" MESG-05 PIC X(30) VALUE #TABLE MERGE SPECIFIED - %
10 MESG-06 PIC x(30) VALUE zLANGUAGE NOT SUPPORTED .2
lo MESG-Q7 PIC X(30) VALUE #INTERPRETATION UNSUCCESSFUL  #.
1o MESG-08 PIC Xx{(30) VALUE #UNABLE TO CREATE TABLES #
10 MESG-09 PIC X(30) VALUF #FRROR NURING TABLE MERGE 2.

N



016900

017000

617100

017200

0177300
017490
017500
017600

817700 01

017800

017900
018000

018100

018200 01

018’00
018a00

121

10 MESG-~10 PIC X(30) VALUE 2UNABLE TO PRINT TABLES .
10 MESG~11 PIC X(30) VALUE #INVALID CONTROL CARD

10 MESG-12 PIC X(30) VALUE zINVALID CONTROL CARD FORMAT
.10 MESG-13 PIC x(30) VALUF 2TABLE MERGE PASSES NON NUMERICH.
10 MESG-la PIC X(30) VALUE #T00 MANY TABLE MERGE PASSES
16 ° MESG~15 PIC X(30) VALUE #INVALID REPORT REQUEST _USE ALL#.
05 "EROR-MESG REDEFINES MESG-VALU PIC X(30) OCCURS 15 TIMES.

L1ST-CARD.

05 LIST~ITEM OCCURS &4 TIMES.

- 10 LIST-REPT  PIC X(4},
16 LIST-FLIS PIC X.

L1ST-REDF REDEFINE® LIST-CARD.
5 LIST-BYTE PIC X

LU

?

OCCURS 20 TIMES.

oo
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018500 PROCEDURE DIVISION.

01RA&DD

\

l2z

009-PROGRAM~START SECTION ].

018700 000-START.

018890
018900
019000
019100
019200
019300
019490
019500
019600
019700
019800
019290

020000

020100
020200

0720300

070400
0720500
020600
020700
02080¢
020900
071000
0”?1l1lnn
07”1200

6721300

021400
0215¢0
021600
021700
021R0N

021900
DN22000
022100

OPEN INPUT KONTROL.
MOVE SPACE TO FLAG-AREA,
READ KONTROL INTO CTRL-AREA AT END
MOVE +1 TO EROR-INDX
PERFORM 900-WRITE~MESG THRU QOQ -WRITE-MESG-END
MOVE +3 TO EROR-INDX
GO TO 999-ENDIT.
CALL #DETBL90% USING COMN=INFQ.

0S0-PROCESS. '
PERFORM 700-INTERPRET THRU 799- INTERPRET-FEND.
PERFORM. BOO=-EDIT=CONTROL THRU - B99~-FDIT-CONTROL-END.
1F EPOR-FLAG = #2% :
‘MOVE +3 TO EROR-INDX
GO TO 999-~ENDIT.
IF EPOR~FLAG = #)#
MOVE #0+ TO EROR-FLAG
O TO 070-READ.
" Y CRFa- CNST = *CREATE=2 : '
. PERFORM 100-LANGUAGE THRU 199~ LANGUAGE END
PERFORM 200~CREATE THRLU Z99-CREATE-END
GO TO 070- READ.
IF OPTM~CNST =' xMERGF #
‘ " MOVFE QPTM- PASS TO PASD~INFQ :
PERFORM ?’p OPTIMIZF THRt} 399- -0PTIMIZE- END
: ) 70 p70~<READ.
IFf PRNT=CNST = #PRINT=2# ‘ ‘
' MOVE PRNT-RPTS T0 PASD-INFO . ' ¢
PERFORM 400~PRINT THRU 499- PRINT END
GO TO yg70-READ.
IF LIST-CNST = #LIST=2

PERFORM SQ00-CHOOSE-REFPORTS THRU 599~ CHOOSE REPORTQ END

0 TO 070-READ.

022200 07n-READ,

022300
0??&(}0
022500
072600
022700
022800
072900
0723000
023100
073200
073300

- 0P3400

023500

‘n23600

073769
N23R00
023909

L 0P4090

READ KONTROL IN4TO CTRL-AREA AT END
60 TO 910-TERMINATE. .
GO TO 050-PROCESS.

100~LANGUAGE., - :
IF LANG=-NAME = 2FQRTRAN # : : .
' MOVE FLAG-AREA TO PASULD=-INMFOQ
CALL #DETBL40# USING COMN-INFO"
GO 7O 150-CHFCK-RETN.

150~CHECK-RETN, \
IFf RETN-CODF NOT = 0
MOVE +7 TO EROQR-INDX
PERFORM 900-wRITE-MFSG THRU 900- WHITF -MESG=-END
MOVE +3 TO EROR-INDX .
GO.TU 910-TERMINATE. C *

199-LANGUAGE=-END.



L R ¥

024100

024200

0247300

024400 -

074500

026600

024700
024800
024900
025000
075100
025200
025390
02540
nP55n(
025690
025700
0PSRN0
025910
026000
026100
N26200

0726300

026400
0P6500
NP6ANG
NP6700
N26R400
02hranp
027090
027100
0P7200

027300

0”740
027500
0727600
027700

123
ExIT,

;

200-CREATE.

CatL 2DETBL10=2 USING COMN- INFO-
IF RETN-CODE NOT = 0
MOVE +8 TO. EROR-INDX
PERFORM 900-wRITE-MFSG THRU 909- WRITE MESG END
MOVE +3 TO EROR-TNDX
GO TO 910-TERMINATE. «

FOQ—C?EATE—END.

ExIT.

300~ ODTIMI7E.

CALL #DETBL?02 USING COMN- INFO.
IF RETN-CODE NOT = ¢
MOVE +9°-TO EROR-INDX |
PERFORM 900-WRITE-MESG THRU 900- WHITE MESG-END
MOVE +3 TO EROR-INDX
GO T0 91N-TERMINATE.

190-05TIMIZE-END.

FxIT,

400-PRINT.

IF PRNT-RPTS = #aLlL#
MOVE #FHz .TO PRNT~RPTS
GO0 TO 450-CALL~PRINT.
MOVE +0 TO -INDX-GPO1.
MOVE SPACE TO PRNT-RPTS.

1IF . F-FLAG NOT EQUAL SPACE

ADD +1 TO INDX~GPO1 |

MOVE #F2* TO PRNT-CHAR . (INDX-GP01) .
IF H-FLAG NOT EQUAL SPACE  ° :

ADD +1 TO INNX-GPO}

MOVE #H#% TO PRNT-CHAR (INDX-GPO1).

0P7R00 4S0=-CALL-PRINT.

0?7900
028900
028100
078200

028300

0PRang
0728500
0”28BA00

0P8N0

MOVE. PRNT=RPTS TO PASD- INFO.-
CALL *DETBL30* USING COMN-INFQ. .
If RETN-CODFE = 0
GO TO 499=-PRINT-END.
MOVE +10 TO EROR-INDX ' ’ :
PFRFORM 900-wRITE-MESG THRU 909 WRITE MESG—END

- MOVE +3 TO EROR-INDX.
GO TO G10-TERMINATE.

028800 499~PRINT-END.

028900
029000

ExIT.

079100 500-CHOOSE-REPGRTS.

029250
0”930
079400
0729500
079600

MOVE +0 TO INDX-GPO1}.
If LIST-RPTS = #aLL% ‘ .
" MOVE REPT-CODS TO FLAG-AREA
GO TO S599-CHNOSE-REPORTS-END.

- 1F C-FLAG NOT EQuAL SPACE



‘ 12y
“297 025700 ADD +1 TO INDX-GPO1

~298 - 079R90 T MOVE ¥C# TO REPT-FLAG (INDX-GPO1).
or29s -~ 029900 - IF E~FLAG NOT EWOAL SPacE ' =
1r300 " 030000 ADD +1 TO INDX-6PO1 a
»5301 030100 MOVE #E# TO REPT-FLAG (INDX-GPQl).
~1302 030200 IF F-FLAG NOT EQUAL SPACE
~*303 ° 030300 ~ADD +1 TO INDX-GPO1} o
4304 030400 MOVE #F# TO REPT-FLAG (INDX-GPO1).
~7305 - 0305n0 IF H-FLAG NOT EQUAL SPACE -
3306 030600 ADD +1.TO INDX-GPO1 -
T¢307 030700 MOVE #Hz TO REPT=FLAG {(INDX=GPO1).
~£308 030890 o .
- *309 030900 599-CHOOSE-REPORTS-END.
©310 . 031000 ExIT.
37311 031100 -
nf312 031200 700-INTERPRET.
;;313 031300 MOVE 0 TO INDX-GPOIl.
‘314 031400 MOVE -0 TO INDXx-GPOZ2.
“7315 031500 ‘"MOVE SPACF 'TO CARD-INFO.
"o 316 031600 .
2117 631700 710-MOVE.
._-31s8 031800 ADD 1 TO INDX-GPO1.
22319 ., 031900 1f INDX-GPO1, IS GREATER THAN 73
27320 032006 . - G0 TO 799~INTERPRET-END.
r321 032100 1F CARD=-CHAR ({INDX-GPO1) = SPACE
na322 - 032200 ~ GO TO 710-MOVE.
£ 323 032300 ADD 1 TO INDX=GPO2. : . : Lo
_.32& . 032600 MOVE CARD~-CHAR (INDX=GPQD1l) TO INFQ-CHAR (INDX=GP(Q2).
~t325 032500 GO TO 710-MOVE. - :
17326 - .032600 ~
327 032700 799-INTERPRET-END.
C 3Pk - 032R00 ExXIT.
PRELL 032900 , '
:-110 N33¢n0 ROO-EDIT-CONTROL.
"331 033100 1F CARD~IDNT NOT = zusoz .
~=332 033209 MOVE +12 TO EROR-TNDX :
72333 033300 MOVE CARD-IDNT TO EROR-vaLLU,
~.334 033400 . PERFORM G00-WRITE-MESG THRU 909-WRITE-MESG-END.
3335 033500 MOVE #2# TO EROR-FLAG
-"335 033600 GO TO 899-EDIT-CONTROL-EMND.
~-337 . 033700 1F CREA-CNST = #CREATE=#
~338 033800 G0 TO 810-EDIT-CREATE.
~339 . 033900 IF OPTM~CNST = *MERGE=#
340 03a4qn0 GO 1O R3IN-EDIT-OPTIMI/F.
__341 0341006 IF PRNT-CNST = #PRINT=%
342 034200 GO TO ASO-EDIT-PRINT.
L343, 034300 IF LIST-CNST = 2 I1ST=#
‘344 . 034400 GO TO B7O0-EDIT-LIST.
T‘3t+5‘ 034500  MOVE +11 TO EROR-INDX.
“ 346 034600 .MOVE CARD~INFO T0 EROR-VALIJ,
-“147 034700 PERFOPM 900-wRITE-4ESG THEU 909-wRITE-MESG-END,
~ 346 034800 MOVE #2% TO ERDOR-FLAG.
__3a9 034900 GO TO B99-EDIT-CONTROL-END.
+. =350 035000
-351 035100 R10-EDIT-CREATE. .

© 352 035?00‘ IF LANG-NAME = ZFORTRPAM #
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GO. T0O B899-EDIT-CONTROL-END.

ANG=NAME = SPACE -

MOVE +4 TO EROR-INNX

PERFORM 900-WRITE-MESG THRU 909-WRITE-MESG-END

MOVE #2%# TO EROR-FLAG.

MOVE
MOVE
PERF
MOVE
GO T

+6 TO EROR-INDX.

LANG=NAME TO EROR-VALL,

ORM G00-WRITE-MESG THRU 909-WRITE-MESG-END.
2% TO EROR=FLAG, )

0 R99-EDIT-CONTROL-END.

kS

036400 A3C-EDIT~ OPTIMIZE.

036500
036600
036700
036R00
036900
037000
037100
037200
037300
N37400

N37500

G37600
037700

037900
038900
038100
0387200
038300
038400
238510
038610

p3IBTNG

038800
N38930
039000
039100

- 039200

039300
0339400

t39500 -

039600

039700
039800

039900
040000
040100

060200

040300
04604600
040500
040600
060700
D&40ROG

IF O

IF 0

~~

"GO T

IF P

MOVE
MOVE
MOVE

ASE-MOVE-~
ADD
IF 1
IF P

ADD
IF 1

HéVE
GO T

RAN-EDIT-

AOVE
- MOVE
MOVE

R6S-EDIT~

ADD
IF L

~1F L

PTM=PASS NOT NUMERTC

MOVE OPTM=PASS T0 FROR-vALLU -

MDVE +13 TO EROR-INDX

PERFORM 900-WRITE-MESG THRU' 90Q-WRITE MESG-END
MOVE 1-TO OPTM=-PASM

GO TO A99-EDIT-CONTROL-EMND,

PTM=PASN 1S GREATER THAN S

MOVE +14 TO EROR-INDX '

MOVE OPTM=-PASS TO EQOR -VALU

PERFORM 900- wRITE-MFSG THRU 909~ wkITE MESG-END
MOVE 1 TO OPTM-PASN.

0 AG9-ENIT-CONTROL~END.

037800 BS5C-EDIT-PRINT.

RNT=-RPTS = #ALLZ ,
60 TO 899-EDIT-CONTROL-END.
SPACE TO LIST-CARD.
+0 TO INDX-GPOIl.
+0 TO INDX-GPO2.

-CHARS.

+1 TO INDX-GPOI. ‘
NDX-GPpD1 1S GREATEP THAN +67
G0 TO 860-EDIT-CONFS.
RNT-CHAR (INDX~GP01) = SPACFE
GO TO R55-MOVE-CHAPS, ‘
+1 TO INDX=GPO2.

NDX-GPQ? IS GREATER THAN +10
GO TO BA9-PRNT-ERROR.

PRNT-CHAR (INDX-GPQl) TO LIST-RAYTE (INDX-GPRO2).

0 RSS5=-MOVE~-CHARS.

CODES.

SPACE .TO F-FLAG.
+0 TO INDX=GPOL.
SPACE TO H=FLAG.

CNDES.

+1 TO INDX-GPQOl.

IST-REPT (INDX-GPO1) = #TRLS2
MOVE #x=# TO F-FLAG

GO TO BAS-EDIT-CODES.
IST-REPT (INDX-GPQ1) = 2XPEFz2
MOVE #xz TO H-FLAG
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YA 040900 . - - GO TO H65-EDIT-CODES.

Zialo 0 06lg00  IF LIST-REPT (INDX-GP01) = SPACE
2l Callng .- GO TO AR99-EDIT-CONTROL-END.
Tr412 041200 : :
ST413 0461300 RA9-FRNT-FRROR.
B 041400 MQVE #ALL# TO PRNT-RPTS. o
Jn4als 041509 MOVE LIST-REPT {INDX-GPO1) TO EROP-VALU.
Srale 041660 MOVE +15 TO EROR-INDX. : '
Cial? 041700 FERFORM 900-WRITE-MESG THRU QQ09~wRITE~MESG-END.
C4l8 041900 - GO TO B99-EDTT-CONTROL-END,
Sal9 041900 '
Tr420 042000 B70-EDIT~LIST.. | :
RT3 042100 IF LISY-RPTS = #AlL= ’
STa22 - 042200 60 TO0 B899-EDIT-CONTROL-END.
YR 062300 MOVE SPACE TO LIST=CAPD. -
Tou24 042400 -  MOVE +0 TO INDX-GPO1,
Y 0462500 MOVE +0 TO INDX-GPO2.
4?6 062600 :
_az7 062700 R7S5-MOVE-~CHARS, '
Y 0428300 ADD +]1 TO INDXx-GPQle. :
T 429 042900 IF INDX-GP@1 IS GPEATER THAM +68
Cia3Y 043000 ~0 TO 8R0-EDIT-CODES.
‘431 643100 IF LIST-CHAR (INDX-GPO1) = SPACE
~ a3 063200 : " 60, TO B75-MOVE-CHARS.
k! 043300 ~ADD +1 TO INDX-GPO2.
La4 34 0643400 . IF INDX=GP0O? IS GREATER THAN +20
T 415 . 043500 : GO TO A9G-LIST-ERROP.
TP436 T g43s09 MOVE LIST-CHAR (INDX-GPp1) T0O LIST-AYTE (INDX-GP02).
- Tt437 043700 GO TO RTS-MOVF=-CHARS. '
S 439 043840 .
~ 439 043900 #R0-EDIT-CODES. -
S 460 044000 MOVE +0 TO INDX-GPO1,
Ny 044100 :
442 0447200 RR?-EDIT-CODES. .
a4l 04473100 - ADD +]1 TO INDX-GPN1l.
T abs 044anQ IF IMDX-GPO1 IS GREATER THAN 4.
Tla6s Quas50g GO TO R99-EDIT-CONTROL-END.
REFAAS D4LAO( IF LIST-REPT (INDX-GP01) = #S0ORC#
R 0467090 MOVE #Xz TO'C-FLAG
Tr44R gsunng .60 TO ARP-ENDTIT-CODES.
T any 0464900 IF LIST-REPT {INDX~GPO}) = 2NONX?
ST 450 - pabBagpg , MOVE #x2 TO E~-FLAG _
C4S51 - 0451co - GO TO RAR~ENIT-CODFS.
_ 452 045200 1F LIST=-REPT (INDX=GPO1) = #TRLS%
. 453 045300 ‘ MOVE 2x# TO F-FLAG *-
" T454 CnaSLng GO TO RRP-EDIT-CODFG. .
T 455 045500 IF LIST=REPT (INDX=GPO1) = #XREFz
T 456 Nu5hC0 MOVE #£x2 TO H-FLAG
T 457 pa57ng 60 70 ARP-ENDIT-CONES.
- 45K 04S5ANg IF LIST=-REPT (INDX-GPQ1) = SPACE
. 459 045900 GO TO 399-EDIT-CONTROL-END.
Cla60 046000 :
a6 . 046100 R9S-LIST-FRROR.
T 462 DLb?hg MOVE 2ALLZz TO LIST-RPTS,
T 463 © 066300 - MOVE +15 TO FROP-TNDX.

464 046600 MOVESLIST~REPT (INDX-GP0O1) TO EROR-VALU.
. 1 4

»
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046500
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PERFORM 900~ HPITE ~MESG THRU} 909-WRITE-MESG- END.
GO TO 899 -EDIT-CONTROL-FND,

NuHRGO R99-EDIT-CONTROL- END.

046900

06470090

ExIT.

047100 .900-WRITE-MESG,

0467200
047300
047400
047500
0647600
Nai7aQ
047807

MOVE FROR-MESG (EROR-INDX) TO MESG-AREA.

‘MOVE FROR-INDX TO MESG-NMHR..

DISPLAY MESG-LINE.

MOVE +2 TO FROR~INDX,

MOVE SPACE TO MESG-AREA.

MOVE SPACE TO EROR-VALU, -

047900 600- WRITE MESG-END.

048000
048100

EXIT.

048200 910~TERMINATE.

068300
048400
0485n0g

MOVE FLAG-AREA TO PASD-INFO.‘
CaLL #DETBLQ?: USING COMN=~INFO,

048600 999-ENDIT.

0aB700

DuBROQ

0L4B89Q
00”112

00P SCM USED

PEFRFQORM QOO-NRITE MESG THRU o0o WRITE-MESG-END.
CLOSE XONTROL. - .
STUP RUN,
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000100 IDENTIFICATION DIVISION. .

000700 PROGRAM=-ID, DETRLI1O.

0007300 INSTALLATION. SIR GEORGE WILLI1AMS UNIVERSITY.
000400 DATE-COMPILED. JUNE 20+ 75/07/1R..

000500 ENVIRONMENT DIVISION,
000600 CONFIGURATION SECTION.
000700 SOURCE=-COMPUTER. 6400,
0600800 ORJECT-COMPUTER. 6400.
000900 INPUT-OUTPUT SECTION,
001000 FILE-CONTROL.

.

091100 SELECT FRMTDFLE ASSIGN TO INTERZ.
oqlzoo "SELECT DTINNDEX MSSIGN TO DTINDEX
601300 ORGANIZATION IS STANDARD

001400 FILF-LIMIT IS 1000

001500 ACCESS MDDE IS RANDOM

00lanp SYMBOLIC KEY IS REC-KEY.

001700 SELECT DETABLS ASSIGN TO DECTBLS
001RiNQ - FILE-LIMIT 1S 2000 -
001900 - ACCESS IS RANDOM - . : :
002000 : . ACTUAL KEY IS TBL-KFY.

002100 : o

002200 NATA DIVISION.
002300 FILE SECTION.
0n2a00 FD FPMTNFLE

002500 BLOCK CONTAINS 20 RECORNS
002600 RECORND CONTAINS A0 CHARACTERS
002700 DaATA RECORD IS SEQN-RECD .
002RN0 . . LABEL RECORDS ARE OMITTED.
002900 ' - S :

003000 01 SEGN-RECD.

0N3100 G3 PRECD-CODE PIC X.
003200 U3 _RECD-BORY, °- . ’
003300. . 05 RECD-GOTO . PIC X(6).
003400 65 “RECD-NAMF  PIC X(5).
003560 - =~ 05 RECD-FLO1 PIC X(6R),
003600 ' : ' :
003700 FD DTINDFX

003800 BLOCK CONTAINS 1 PECORDS
003900 - RECORD CONTAINS 60 CHARACTERS
004090 . DATA RECORD IS DTAL-PNTR
004100 LABEL RPECORDS ARE OMITTED.
004200

004300 01  DTHL-PNTR.

004400 05 TABL-NMRR eIC X(5),
064590 U5 - TABL-NEXT PIC X(S),
004610 LS  TABL-LAST PIC X{(5).
004700 S  TABL-INDX CPIC 9(5).
004R0DQ © 0% TARL-RFTO PIC 9(5).
004900 . 05 TABL=-RFRY PIC 915),
005000 05 TAKL-COND - PIC 91(5).
005100 . U5 TABL=ACTN PIC 9{S5}.
0052n0 0S5  TABL-1TMS PIC 91i5),
005300 - (5  TAKL~-ACTS S PIC 9(8),
005400 US TAHL-CNPS PIC 9(5).,

005500 U5  TABL-RULS PIC 9(8).,

- 035600



005700
005800
005900
006000
006109
006200
006300
006400
006500
006600
006700
006800
006900
007000
017100
007200
007300
007400
007500
007600
007700
007800
007900
008009
008100
008200
008300
008400

- 0085900

g08aNQ
008700
008800

01

77
77
77
77
17
77
17
01
01

01

00890

£090¢c0
009100

009200

009300
009400
009500
009600
009700
0098ng
00990¢
010000
010100

. 010200,

010300
01Capo
010500

‘01

0l

010A00 .

010700
010800
010900
011000
011100
011200

10 NTRY-INDX PIC 9¢(5),
10 NTRY-PREV PIC 9(5),
.10 NTRY=NEXT PIC 9(5), .
.05 NTRY-DATA PIC X(117).,
COMMON-STNRAGE SECTION. .
COMN-INFO. - o
US RETN~CODFE PIC SY(s) coMmp,
5 PASD-INFOQ PIC X(138), ™
WORKIMG-STORAGE SECTION,
INDX=-GPO) PIC 9(4) coMp
LAST-CORE PIC X
EROR-cONE PIC S9(4) COMP
FPST-FREE PIC.9(5) coMP
TOTL-TBLS PIC S(4) cCcomp
TRCE=CUNT PIC S9(4)
FILE~LNTH PIC 9(5)
REC-KEY PIC X{%)
TRL-XFy PIC 9(5)
EROR-AREA, . ‘
05 - MESG-1DNT PIC X(9) .
05 MFSG-NMRR PIC 99
(5 MESG-FLnS PIC X(5)
US MESG-AREAL - PIC X(117)
NEXT-PNTR. .
05 MNEXT-NMRR PIC X(58)
05 MNFXT-NEXT PIC X(5)
05 NEXT-LAST PIC X(5)
05  NFXT-INDX PIC 91(5)
0S5 NEXT-RFTO PIC 9(5)
US NEXT-RFRY PIC 9(5)
05 "NEXT-COND PIC 9(5)
05 MNEXT~ACTN PIC 9(5)
05 NEXT-ITMS PIC 9(5)
s MEXT-ACTS PIC 9(5)
G5 NEXT~-CNDS' PIC 9(5)
" 05 NFXT-RULS PIC 9(5)
EROR-MSGS,
VS  EPOR-TARL. o
10 MSGo] PIC X(30) VaLUF
10 M3Go2 PIC X(30) vaLUE
16 MSGO3 PIC x(30) VALUE
10 MSGos PIC x(30) VALUF
10 MSGOS PTC 'x(30) vaLuf
10 “MSGO6 PIC Xx(30) VALUFE"
10 MSGO7 PIC X(30) VALUE

DETARLS —
BLOCK CONTaINg 1 RECORDS
HECORD CONTAINS 132 CHARACTERS
DATA RECORD IS DTRL-NTRY

LABEL RECORDS ARE:-QMITTFOD.

DTBL-NTRY,

¢S

NTRY-COMN,
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ZNO OF TARLES GREATERP T

VALUE
VALUE
VALUE
ValLUE
VALUE
VALUE
VALUE
VALUE
VALUE

VALUE

VALUE

VALUE

VALUE

VALUE
VALUE
VALUE
VALUE
VALUFE
VALUE
VALUE

 VALUF
" VaLUFE

VALUE
VALUE

“‘VALUE

0.
"SPACE.
"+0.

1.

0.

+0.

2000,

LOW-VALUES,

0.

#esn DET10#,

ZFIRST#,
LOW~VALUES;
LOw—VALUES,
0!

0.

0.

Q.

0.

'Oo )

..

OO

O.

#INVALID RECORD CODE

*NO OF ENTRIES MOR

#FIPST POINTFR MIggING

fREFERS-TO_REcORD NOT
#TABLE DUES NOT. EXIST R
*REFERFNCED-RY RECORD NOT. FOUND#,

E THAN 2000

FOUND

AN 1000%: "

2.
#,

#.

2,9
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P
—
S V]
~ .

—t
M
[0 <]

011300
011400
011500 -

011R00- -

011700
011800

012100
012200
012300

0l2an0

012500
nN1z2aAnn
012760
012R0O0
012900
013000
013100
013200
013390
013400

513500

013600
013700
013800
013900
014000
0141np

01
011900
012000

0l

01

014200

014300
014400
01450¢
014600

014700 -
614800 °

014950
015000

0151900

015700

015300

015400

0155n0

015aA00
015700
015800
015500
016000
n161n0

016200

016300

01

nl

01

016400

016500
016600

016700 -

016R00

10
10
10

NAME -
65

s

FFT0-
05

GS
os
05

conb
L5

us
05

ACTN
¢S

o=
05

"PNTR-~

LS
05
05
0%
0s

RFBY
05

¢s
05

~-RECD.
"NAME=-COMN, .
10 NAME-INDX = PIC
10 NAME-PREV PIC
10 NAME-NEXT PIC
NAME=RODY ‘ PIC
PECD.
10 RETO-INDX PIC
10 RFTO-PREV PIC
107 RFTO-NEXT. __PIC
RFTO=-NUMB PIC
RFTO-RONY PIC
RFYO-TRLE.REDEFINES
~-RECD.
COND~COMN. :
17 COND=-INDX PIC
10 COND-PREV PIC
16  COND=NEXT . PIC
COND-BODY PIC
COMD~FLO1 REDEFINES
10 COND-INFO = PIC
10 COND-RULE PIC
-RECD. .
ACTN=-COMN,
10. ACTN-TINDX PIC
10 ACTN-PREV- PIC
10 JACTN-NEXT  PIC
ACTN-BODY ' PIC
ACTN-FLOY REDEFINES
10 ACTN-INFQ PIC
10 ACTN-RULE PIC
RECD.
PNTR=IDNT PIC
PNTR=-NEXT. PIC
PNTR-FLQS PIC
PMNTR=RFTO . PIC
PNTP=FL10 PIC
-RECD.
RFRY-COMN, , ‘
10 RFBY~INDX Pic
16 RFBRY=PREV PIC
10 RFBY-NEXT PIC
RF3Y-NUMR PIC
PFRY-RONDY PIC

05
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MSGOH PIC X(30) vALUE tPOINTEQ LOST

MSGO9 PIC X(30) VALUE 2UNABLE TG COMPLETE AVAIL CHAIN#.
MSG10 PIC X(30) VALUE #*TABLE GENERATION BEGINS .
0S ERQOR- MESG REDEFINES EROR- TABL O0CCURS 10 TIMES PIC X(30).

PFRY-TBLE REDEF INES

9(S)

9(5)
9(5)

X(117)

9(58)
9(5)

245y

99
X(115)

RFTO-BODY OCCURS 23 TIMES PIC X(5j.

RFRY-HODY

VALUE
VALUE
VALUE
VALUE

VALUE
VALUF
VALUE
- VALUE
VALUE

5(5) VALUE
9(R) VaLUE
9(5) VaLUE
X117y VALUE
CONP-BODY.

X(77). _

X . "OCCURS 40
9(5) VaALUE
9 (5} VALUE
9(5) VALUE
X{117) VALUE
‘ACTN-BODY. '
X(77).

X OCCURS 40
X(5)Y VALUE
X(5) VALUE
X(10) _ VALUE
I(5) VALUE
X (35) VALUE
9(5) " vaLut
9(5) VALUE
9(5) VALUE
99 VALUE -
X(11%5) VALUE

OCCURS 23 TIMES PIC X(S).

0.
0.
0‘.
SPACE.

0.

0.

0.

0.
SPACE.

\00 :

0.
0. -
SPACE.

TIMES.

0. =
0.

‘0-

SPACE.

TIMES.

SPACF.

SPACE.
SPACE,

0.

SPACE.

0.

0,
0.
0.
SPACE.



ST169

::170
_n17]
e LA
“173
“2176

' :']75

016500
017000
017100

- 017200

017300
017400
017590

ol .

01

TABL-REFD.

05 REFD-FL05
05 - REFD-RFRY
0% REFD=FLI1D

TRCE-AREA
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PIC X(2%)
PIC.9(5)
PIC_X(30)

plt\:TTaea

VALUE SPACE. .

VALUE 0. .

VALUE SPACE.

VALUE SPACE.

-,



4 I ITITTIrT——TT -

E o]

Lat ot

N

[ |

[T T
—
~J
o+

ok 1T

R B TR Y LR

2190 »

717600
017700
017800

017990

018900

018100

018200
018100

01B&0Q -

018590

10186900

013700
~018R00
\018900

019000

019100

0197200
019300
019400

T 019%9p

0194070
0619700
8019800
0199090
0700090
0720100
020700
020300
0720400
020500
020600

0P0700

020800
020900
021000
021100
021700
60”1300
0”l400
021500
021A00
021770
W ]
020D

022000

072100
072799
022300
022400
022599
0”460,
0227¢0
022R00
072900
023000

023100

¥ 152 v o

PQDCEDURE DIVISION USING COMN=TINFO. -
000-PPOGRAM-START SECTION #5.

"100-START.

MOVE +10 TO EROR-CODE,
PERFORM 600-WRITE-MESG THRU A99-WRITE- ME%G END.
OPEN INPUT FRMTODFLE.
OPEN TI«0 DTINDEX.
OPEN T-0 DETARBLS.
MOVE NFEFXT-PNTR TO DTQL PNTR, B
GO TO 210-RFAD. - ~ .
> ' '
200-READ: ‘ o
MOVE PECD~CODE TO LAST-CODE.

EIQ‘READ- . -
RFAD FRMTDFLE AT END
GO TO 400-CHECK- PEFFRENFFS.

P2n- CHECF TYPE. .
IF RECD-CODE = #Az OR zR# OR zg£z
' GO TO 3n0-ACTION.
1F RECD-CQDE = z2C#

GO TO 320-CONDITION,
IF RECD~CQODE = #Nz
GO TO 340-NEW-TARLF.
"IF RECD-CONE = %, % OP #-2
GO TO 360-SAME-AS-LAST.
MOVE +2 TO EROR-COCE,
GO TO 950-ERROR-TERM,

300-ACTION.
PFRFORM 3so- CHECK GO THDU . 399- CHECK GO-END.
ADD 1 TO TASL-ACTS.
ADD 1 TO TaRL-1TMs,
IF TARL-RULS = 0
: MOVE. 1 TO TARL-RIILS.
IF ACTN-INDX = 0
MOVF FRST-FREE TO TABL-ACTN
G0 TO 305-FIPST-TIME,
MOVE ACTN=RECD TO DTRL-MTIRY,
MOVE NTRY=TNDX TO ACTN- PREV,
MOVE FEST-FRFE TO NTRY-NEXT. : -
PERFORM 700-wRITE-TARLE THRU 799-WPITE-TARLE~END.
305~ FIHST TIME.
MOVE FRST-FREF TO ACTN-INDX
ADD +1 TO FRST= FREE.
MOVE RFCD-snDY TO. ACTN- nouv )
1F RECD-CODE = #E%
MOVF #x2 TO ACTN- PHLE
ELSE .
MOVF 22Xz Y0 ACTN -RULE
GO TO: PO0-~QFEAD,

(P)

(1.

320-CONDITION.
ADD 1 TO TaARL-CNDS.



Ar232

.*233

r2'ila
T:235
"236
‘f237

w238-

fr239

Jtpao
{241

2242 ¢

f|2a3

-gizaa_
245

-~§aﬁ
*2a7
248

,#";ﬁ\

- N -
' L 1335 . P
V023200 - ADD 1 TO TARL-ITMs,. )
023300 IF TABL~RULS IS LESS THaN 2
023400 MOVE- 2 TO TARL-RULS..
023500+  IF COND-INDXx = 0
023A00 MOVE FRST-FREE TO TABL-COND
023700 © GO TO 325-FIRST-TIME. .
023800 MOVE COND-~RECD TO DTBL-NTRY.
0723900 MOVE NTRY-INDX TO COND-PREV.
0rPa0NgG - MOVE FRST-FREE TO NTRY-NEXT,
024100 PERFORM 700-WRITE-TABLF THRU. 799
024700 ' :
074300 325-FRST-TIME.
0246400 MOVE FRST-FREE TO COND~INDX.
024500 ADD +1 TO FRST-FREE.
0P4K00 MOVE RECD-BORY TO COND-INFQ.
024700 .MOVE 2Y# TO COND-RULF (1),
07P4R0D0 MOVE" #N# TO COND-RULE (?).
024900 G0 10 200~READ.
025000 '
025100 340-NFU-TARBLE.
025200 IF NAME-INDX = 0
025300 GO. TO 2342-FIRST-TIME:
025400 MOVE NAME-RECN TO OTBL-NTRY.
025500 - MOVE 0o TO NAME-PREV., .
025600 ° FPERFORM 700-wRITE-TABLE THRU 799~
025700 .
025800 342-FIRST-TIME, o,
0725900 MOVE FRST-FREE TO NAME-INDX.
076000 ADD +1 TO FRST-FREE. :
026100 SaHVE RECD-BODY TO NAME-RODY.
026200 - ADD +1 TO TOTL-TBLS.
026300  IF, RFTO~INDX = 0
026400 " GO TO 344-CHECK-COND.
026500 MOVE RFTO-RECD TO DTRL-NTRY,
026600 PERFORM 700-wRITE-TABLE THRU 799-
"026700 © MOVE 0 TO RFTO~INDX RFTOZPREV,
026800 MOVE 0 TO RFTO-NUMRA.
076900 MOVE SPACE TO RFTO-BODY.
027000 ‘
027100 344-CHECK-COND.
027700 IF COND-INDX = 0 _
027300 GO TO 346~CHECK-ACTION.
027400 MOVE COND-RECD TO DT8L-MTRY,
027500 PERFORM 7TQ0-WRITE-TABLE THRPU 799~
027600 " MOVE 0 TO COND-INDX COND-PREV. -
027700
027800 346*CHECK—ACTION.
0279ng 1£f ACTN-INDX = 0
028000 : GO TO 348-WRITE-INDX.
028100 MOVE ACTN-RECD TN DTHL-NTRY.
028200 . PERFORM 700-wPITE-TABLE THRU 799-
07”8300 MOVE 0_T0 ACTN~INDX ACTN- Pngv
028400
0P8500 348-wRITE-INDX.
078A00 MOVE PECD-HODY TO TABL-NEXT NEXT-

028700 PERFORM B00-wRITE-INDEX THRU 899-

~WRITE-TARLE-END.

~WRITE- TARLE END.

- y
WRITE~ TABLE ~END.’

-
L 3

WRITE~ TARLE END.'

WPITE TABLE- END.

-NMAR,
=WRITE=INDEX~END.
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3288 028800 MOVE NAME~INDX TO TABL-INDX.
_+289 028900 GO TO 200-READ.
rA290 . - 029000 ‘ .
_2291 - 029100 350~CONTINUED-NAME.
20292, 029200 _ADD 1 TO TARL-ITMS.
rr293 1029300 MOVE NAME-RECD TO DTBL-NTRY.
5294 029400 MOVE NTRY-INDX TO NAME-PREV. .
a8295: 029500 - MOVE FRST=~FREE TO NTRY-NEXT. . : :
Fr296 029600 PERFORM 700-WRITE-TABLE THRU 799-WRITE=-TABLE-END.
17297 029700 MOVE FRST-FREE TO NAME-INDX. - ,
13298 029800  ADD +1 TO FRST-FREE. /
17299 029900 ~ MOVE RECD-BODY TO NAME-RODY. - ' o
~4300 . 030000 GO TO 200-READ. - '
<0301 030100 -
c¢302 - 030200 360- SAME AS-LAST. :
13303 - 030300 IF. LAST-CODE = #R# OR #F# . . -
- 7304 030400 MOVE #A# TO RECD-CODE"
“0305 030500 ELSE . :
©3306 030600 ~ MOVE LAST-CODE TQ_RECD-CODE.
8307 030700 IF RECD-CODF = #N=2
2308 © 030800 - GO TO 350-CONTINUED=-NAME.
T0309 036900 - GO TO 220-CHECK-TYPE.
°*310 0 03100p
“-31] 031100 3R0-CHECK-GO. .
527312 ¢ 031200 . IF RECD-GOTO = #GO TOo 2 .
20313 031300 G0 TO 3R5-GO-STATEMENT,
'3314 . 031400 GO TO 399-CHECK-GO-END.
1315 031500
‘*?16 031600 3RS5-GO-STATEMENT.
~A317 031700  IF RFTO-INDX = 0
“rale 031800 . MOVE FRST-FREE TO TABL-RFTO .
©r3lg 031900 - 60 TO 390-FIRST~TIME.
L‘}??O- 032000 i IF RFTO~NUMB IS LESS THAN 23
T 321 032100 60 TO 392-ENTER-DATA.
322 . 032710 MOVE RFTO~RECD TO DTRL-NTRY.
_1323 - 032300 | MOVE SPACE . TO RFTO-RODY.
17324 032400 MOVE NTRY-INDX TO RFTQ-PREV,
©4325 . 032500 MOVE FRST-FREE TO NTRY-NEXT.
$1326 032600 .. PEPFORM 700-wRITE-TABLE THRU -799-WR]TE- TABLE- ~END.
~2327 . 032700 . MOVE 0 TO RFTO- -NUMB..
-~328 032800
©329 "032900 390-FIRST-TIME,
7330 033000 MOVE. FRST-FREF TO RFTO INDX
7331 . 033100 _ADD +1 TO FRST~FREE.
0332 03320¢
©~47333 033370 297-ENTER-DATA. ;
- 3334 033400 MOVE 0 TO INDX=GPO].
"335 - 033500 PERFORM 3G4~CHECK- FOR- =DUP THRU 3% CHECK FOR-DUP-END
%336 033600 . RFTO-NUMH TIMES,
.:117 ", 033700 ADU +1 TO RFTO-NUMA. ) -
=338 033R¢0 MOVE RECD-NaME TQ RFTO-TBLE (RFTO-NUMH).
2339 033900 - GO TO 399-CHECK=GO-END.
a340 1 034000 '
F34) - 034100 394-CHECK-FOR~DUIP,
2342 03apgg AND +1 TO INDX=GPO1. _
%343 ° 034300 1F RECD-NAME = RFTO-TALE (INnx-sz])

A K

]



034400
034500
034600
034700

.034A800

034900

035000

035190
035700

035300

035400
035500
035600
035700
035800
035900
036000

036100 :

036200
036300
036400
036590
036600
036700

036R00
036900
037000
037100

0637700

037300,

037400
037500

037600

037790

-037R¢00

037900
038000

038100,

038200
038300
038400
038500
038600
038700
038800
¢38900
039000

03910

039700

039300
- 0394900

013950¢0
039690
Q38700
039800
039900

410-READ-POINTER.

430-RFFERENCES. '
~ ADD +1 TO INDX-GPOLl.’

155
GO TO 399-CHECK-GO-END.

394~ CHECK -FOR- DUP ~END .-

EXIT

'399~CHECK-GO~END.

ExIT.

400-CHECK-REFERENCES., ‘
. MOVE £AVATL# TO TABL-NEXT NEXT-NMBR,

PERFORM BOO-WRITE=-INDEX THRU R99- -WRITE- INoFx ENn.
MOVE #99999% TO TABL-NEXT.
PERFORM S00-CLEAN=~UP THRU S99-CLEAN-UP~ END.
MOVE TOTL-TBLS TO TABL-INDX.
PERFORM 800-wRITE-INDEX THRPU 899- wpITF INDEK END.
MOVE 2FIRST2 TO REC-KEY. '
READ DTINDEX INTO PNTR-RECD IMVALID KEY
MOVE +4 TO EROR-CODE
6O 'TO 950-ERROR- TERM.
MOVE PMTR-NEXT TO REC-KFY. . -
PERFORM 433- -FIRST-TABLE THRU 499- PFFtRENCES END.

.

MOVE PNTR-NEXT TO REC~KEY.

READ NTINDEX INTO -PNTR-RECD INVALID KEY
. GO TO 800~ TEPMINATION.

MOVE PNTR-RFTO tpaﬁRL KEY o

az20- READ ~-REFRECD.

KREAD DETABLS INTQ RFTO RECD INVALID KEY
MOVE +5 TO EPOR-CODE
.60 TO 410-READ-POINTER, : )
MOVE +0.T70 INDX=GPO) ., '

PERFOPM 430-REFERENCES THR! aqq QEFERENCEQ END RFTO=-NUMR

TIMES.
IF RFTO-NEXT = 0

GO TO.410-READ-POINTEK,
GO TO 420-READ=-REFREGD.

MOVE RFTO-TRLE {(INDX-GPnl) TO REC-KEY.

4 33-FIRST-TABLE.

READ DTINDEX INTO TAHL PEFD INVALID KEY
MOVE +6 TO EROR-CONF '
G0 TO 950-ERROR-TERM,
IF REFD-RFRY = 0
MOVE FRST-FREE T0O REFD RF1Y
MOVE TARL-REFD- TN DTBL-PNTR

PERFORM B50-WRITE~RECORD THRUhﬂﬁo WRITE- RECORD ‘END

60 TO L40-NEW=RECOPD. . .
MOVE REFD~RFRY 'TO TBL ~KEY.

435-RFAD-RFRY.

READ DETAHLS INTO RFRY-RECD THVALID KEY



AN

040000
040100
040200
040300
060400
040500
040600
040700
040800
048900
041000

061100 °

041200
041300

-04lang

041500

041600
041760 -

041RQ0
041900
042000
042100

ga2200 .

042300

042400 -

042500
042600
042700
042800
042900
043000
Na31n0
043200

‘043300

043400
043500
043600
043700
043800
043900
0u40n0
044100

Dasng’

Daa3ng

064400
10644500

044600
Naa7po
QaurpQ

04Long
045000

0aS1no
045200
pa530p
045400
045500
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MOVE +7 TO EROR-CODE
"GO0 TO 950-ERRORSTERM.

IF RFBY-NUMB 1S LESS THAN 213
GO TO 450-GEN-RFRY,

IF REBY-=NEXT NOT = 0

MOVE RFBY-NEXT TO TBL-KEY

GO TO 435-READ=-RFBY.
MOVE FRST~FREE TO RFBY-NEXT.
MOVE RFBY-RECD TO DTRL-NTRY,

PERFORM 700-WRITF-TABLE THRU 799-WRITE- TAHLE FND.

MOVE RFBY-INDX TO RFRY-PREV.
GO TO 445~INITIALIZE,:

44 0-NEW-RECORD. , -
MOVE 0 . TO RFRY-PREV,

445-INITTALIZE. :
MOVE 9 TO RFRY-NEXT,
MOVE 1 - TO RFBY-NUMR,
MOVE SPACE TO RFRY-RODY.

. MOVE PNTR-IDNT TO RFBY-THLE

MOVE FRST-FREE TO RFRY~-INDX TBRL-KEY.

CADD +1 TD.FRST-FREE.
GO TO 460-wRITE. :

QSO‘-GEN"PFHY .
- ADD 1 TO RFRY=NUMR.
MOVE PNTR~IDNT TO RFRY-THBLE

460=-WRITE.,
MOVE RFBY=RECD TO DTRL~NTRY.

PERFORM 700-WRITE-TARLF THQN 799-WRITE-TARLE~END.

GO TO 499~ REFERENCES -END.

499-RFFERENCES-END.
EXIT. '

1F NAME-INDX = 0
- GO TO 510-RFT0.
MOVE NAME-RECD TO DTRL-NTRY,

"PEFREORM 700-WRITE-TARLF THRy"

S1Nn=-RFTO, .
IF RFTO~- INDX = O
GO TO 520-COND.
MOVE RFTO-RECH TO DTRL- NTRY.
FERFORM 700 wnITE TARLF THQU

5?n -COND., -
'IF COND-INPX = 0
, 60 TO S3n-ACTN.
MOVE COMD-RECD TO DTRL-NTKY,
FERFORM T00-WRITF-TAHLE THRU

53n-ACTH.

(RFBY-NUMH) .

-

799-WRITE-TABLE-END.
799-WR I TE-TARLE~END..

799-WP ITE-TARLE~END,
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045600 IF ACTN-INDX = 0 .
045700 GO TO S96-CLEAN-UP-END.
045800 MOVE ACTN=-RECD TO»DTRL-NTRY.
045900 PERFORM 700-wRITE TABLE THRU 799-WRITE-TABLE~END.
046000
046100 599- CLEAN ~{JP- END.
0467200 EXIT.
046300 .
046400 eoo-wprTF-MESG.
046500 MOVE EROR~MESG {EROR=CODE} TO MESG-AREA.
DL6E6N0 MOVE EROR-CODE TO MESG-NMAR,
046700 DISPLAY EROR- AREA.
046R00
066900 6qc-wRITE-MESG-END.
067000 EXIT.
047100
047200 700-WRITE-TABLE.
- 067300 MOVE NTRY-INDX TO TBL-KEY.
© 047400  WRITE DTBL-NTRY INVALID KEY
0467500 MOVE +3 TO EROR-CODE
067600 GO TO 950-ERROR~TERM, ;
0467700 : .
047RC0 799~-WRITE-TABLE-END.
047900 . ExIT.
‘048000
~ 048100 RO0-WRITE-INDEX.
048200 MOVE TABL-NMHR T0 REC- KFY NEXT~-LAST,
. D4R3ng
048400 QSQ-FPITE-PECORD; i .
' 0485¢0 WRITE DTBL-PNTR INVALID KEY
068600 MOVE +1 TO EROR-CODE
048700 .+ G0 TO 950-ERROR-=TERM,
04HA00 '
048900 R6N-WRITE-RECORD-END,
049000 ExIT,
069100 :
049200 B70-NEXT-PNTR,
049300 - MOVE. NEXT-PNTR TN DTRL-PNTR,
. 069400 "
. 049500 R99-wRITF-INDEX-END.
069600 EXIT.
049700 )
0aY9R90 S00- TFRMINATION. . '
049900 °  MOVE #AVAIL# TO REC- KEY. .
050000 READ DTINDEX TNVALID KEY
050100 . . MOVE +B TO ERPOR-CODF
050”200 : GO 70 9SN-ERROR~TFRM.
050300 MOVE FRST-FREF TO -TARL-RFTN.
050400 MOVE FILE-LNTH TO TARL-RFHY.
050500 - WRITE DTHL-PNTR INVALID KEY
0506090 MOVE +3 TO EROR-CODE
050700 . 0 TO 950-ERROR-TERM. _
050800 MOVE FRST~FREF TO NAME-TINDX TR -KEY.
050900 MOVE 0 X TO NAME-PREV,

. 051000 '~ MQVE SPACE TO NAME-RODY.
051100 - Lo .

A}




Tas4g
0 LENGTH 1S
OR SCM USED

051200 9?q_wpITE FREE.

051300
051400
051500
051600
t51700 .
051800 .

0519¢0
052000

652100
0522100
052300
052400
052500
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IF FRST-FREE 1S GREATER THAN FILE- LNTH

G0 TO 9GQR~ENDIT
ELSE-
CADD 1 TO FRST-FREE

MOVE FRST-FREE TO. NAME-NEXT.

MOVE NAME-RECD TO DTBL-NTRY.

WRITE NTBL-NTRY FROM NaAME-RECD INVALID KEY
MOVF +9 TO EROR=- cope
GO TO 950=-ERROR-TERM.

MOVE NAME-INDX TO NAME-PREV.

MOVE NAME-NEXT T0O NAME-INDX TRL~- KEY.

G TO 920-wRITE=- FREE.

052600 950-ERROP-TERM.

052700
052800

. 052900
053900

PERFORM 600-WRITE- MESG
MOVE +99 TO0 RETN-CODE.
GO TQ 999-ENDIT.

053100 99R-ENDIT.

0532n0p
053300

HOVE +0 TO RETN-CODE,

053400 999- ENDIT.

053500

053600
053700
053800
053900 .
054000

092333

CLOSE FRMTOFLE.
CLOSE OTINDEX.
CLOSE DETABLS.

RETURN,

THRU

ul

H#99=-WRITE-MESG-END.
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000100 IDENTIFICATION DIVISION.
000700 PROGRAM=1D, DETRL?0.-
000300 INSTALLATION. SIR GEORGE WILLIAMS UNIVFRSITY.
000600 DATE-COMPTLED. MAY 21, 75/07/1K.. .
000500 REMARKS, '
000600 - THIS PROGRAM WILL COMBINE ONE TABLE WITH ANOTHEQ UNDER

000700 "THE FOLLONING CONUITION9

“000RNQ . ‘
000900 [ e e e e e ———
001000 I 1) THF HERGED TAHLF IS NOT REFERENCED RY I YIYT1TETI
061190 1 OTHER TARLES , I 1 1 1
0017200 - - h""----"‘——"'--"'---—----"'-‘-"'--‘"---I---I--"I--"I
0¢1300 I 2 THE MEQGED TABLE IS AN ACTION TaslLE 1Y I NTLI
001400 I e e e e ——— J===1===1-=--1
061590 1 3) THE RECEIVING TABLF Is AN:ACTTON,TARLE I - I NITISI
001600 - e T e e -y [-=-=]~=-=1---1
001700 I 4) THE PECEIVING TABLE CONTAINS ACTIONS'IN I - I N I E I
001a0Q0 1 THE REFERRING RULE BESIDES THE GO T0O I 1 I 1
001900 -1:=:::=:::::::::::::;:::::::::::::::====:::===]:::I:::I:::I
092000 . I - MERGE : ' ‘ e X I x 1 1
onz2100 1 DONT MERGE . ] v 1 ! I x 1

002710 L = o e e e e e L I.
002390 FNVIRONMFNT VIVISION. .

002400 CONFIGURATION SECTION.
002500 SOURCE-COMPUTER. 6400.
002600 OBJECT-COMPUTER. 6400.
002700 INPUT=-0QUTPUT SECTION.
002800 FILE-CONTROL.

002300 "SELECT DTINDEX ASSIGN TO DTINDEX
003000 ORGANIZATION IS5 STANDARD
0n31n00 FILE=LIMIT IS 1000

003200 ACCESS MODE 1S RaNDNM
0033n90 . SYMROLIC KEY IS INDY-KEY.
003400

003500 SELECT DETARLS ASSIGN T0 DFrTRLS
003600 - FILE=LIMIT IS 2000

003700 ACCESS MODE IS RANDNM

003R00 ‘ ACTUAL KFY 15 TARL-KEY.

003900 DATA DIVISION,
004000 FILE SECTIOM.

gostlep :

0347200 FD DTINDFx

0404300 BLOCK CONTAINS 1 RECORDS
0p6a0g FFCORD CONTAINS A0 CHARACTERS
Q045006 DATA RECORD IS DTBRL-PNTR
004600 ~LABEL RECORNS ARF OMITTFD.
0047¢0 ' ‘
0G4RC0 N1 DTBL-PNTK.

004900 05  TARL=NMaR . PIC X(8),
005000 us  TARL-MNCXT PIC X{5}),
005100 US  TARBL-LAST 2IC X{5).
005200 US  TARL~-INDX -PIC S(S).,
0051300 66 TARL=PFTN . PIC 9(%),
0n5400 US  TARL-RFRY PIC 9(5y,
005590 US  TAHL-COND PIC Y(5),

0n5600 05 TAHKL=-&CTN PIC 9(8),

—ra




[}

0N5700
005890
0059060

006000

006100
006200
0606300
006400
096500
ONE600
006700
006800
006900
007000
0n7100
00772¢C0
0n7300
007400
007500
007600

007700
N07800°

gn7ang
008000
0oB100
008700
00AR3NO0
00HA0D0
N0HSNY
N38630

008700

0N8ANYQ
pNAgng
0ne0NQ

009100

009200
009300
009400
009500
009500
008700
039800
009900
010000
gl10100
0107200
010300
gcloarn
010500
010600
010705
pl08n0
010900
pllnno
011100
011200
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0S  TARL-ITMS PIC 9(5).
US  TABL~ACTS PIC 9(5).,
0S  TARL-CNDS PIC 9t5).
05. TABL-RULS PIC 91(5).
FD. DETABLS |
BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 E€HARACTERS
DATA RECORD IS DTRL-NTRY
LABEL RECORDS ARE OMITTED.
01 DTBL-NTRY,
05 NTRY-COMN. , _
10 NTRY=INDXx  PIC 9(5).
10 NTRY-PREV. PIC S(5),
.10 NYRY-NEXT - PIC 9(5).
05 NTRY-DATA PIC X(117).
COMMON-STORAGE SECTION.

0l

05

COMN=INFO.

RETN-CONE
0S5 PASD=INFO.
10 MRGE-TRIS
10  PASD-FLOS

WORKING=-STORAGE SECTION

77
77
77
77
77
77

17

77
77
77
77
77
77
77
17
77

77

77
17

77

77
77
17
77
77
77
17
17

0l

INDX-KEY"
TABL-KEY

ERUR-CODE
NOOF -PSES
INDX-6PO]
INDX=GPO2
MAXM=-PSES
MRGE-TEST
NEXT-THNDX
LAST-INDX
CHCK=-RFND
INDX~-GPA3
JINDX=GPOG
INDX=GPO5S

" INDX=GPQO6:

INDX-GPO7Y
INUDX=-GPOR
INDX=GPNG
INDX=GP10
1MDX-GP1]

“TOTL-RULS

LAST-PCRD
TEST-TARL
MRGE=-FLAG
RLSE-SMGL
SAVE-NEXT
SAVE-PPEV
TBLS-MRGD

EROR-AREA.,

PIC 9(4)

PIC S9(4)

PIC 9.

PIC X(137).

PIC X(5)
PIC 9(5)

PIC 94}
PIC 914}
PIC 91t4)
PIC S1{4)
PIC XXX
PIC 9(5)
PIC 9(™)
PIC 9
PIC 9(4)
PIC 9{4)
PIC 91(4)
PIC 9(a)
PIC 91{u)
PIC 9(4)
PIC 9(4)
PIC 9(4)
PIC 9i(4)
PIC G4}
PIC 9(5)
PIC X(5)
PIC X
PIC X
PIC X(5)
PIC X(5)
PIC X

.COMP

COMP

COMP -~
COMP

comp
COMP
coMP
COMP
comP
COMP
CoMP
COMP
coMp
coMP

COMP,

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
vaLUE
VALUE
VALUE
VALUE
VALUE

VALUE

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

- VALUE

VaLUE
VALUE
VALUE
VALUE
VALUE
VALUE

. la.r“ N

2FIRST#.
0.

0.

1.

0.

0.

1.
INQ #.
0.

0.
0.
0. .

0'

0.

O.

0-

0.

0.

0‘

0.

0.

0.
SPACE.
SPACE.
SPACE.
SPACE.
SPACE.
SPACE.

-te=




(X
It
p—r
ol

PREDNT

NS X0 YIS X NI S TR
It
[AV]
o

— L
M AN
& mn

[P S I
Lo

~125S
126
127
- 128
129

7 130

b] |

h

(IR R BN |
[

’

LR BN R |

-1 15 n
Sk Pt

W W

fa ¥ ]

[ IR |

“133
.',.—']314.
7135
__'.137
wr138

Fr140
F141
I
7143
Si164
L1185
Z1166
167

Th168

~ 149

20150°

%151
~152

ST153.
2T154

- *155
7156

157
S 512
159
So160
‘_:161
_162
7163
164
37165
-.'_166
“167
“T168

“3139

-

0117300
011400

011500
011600
011700
011800
011900
012000
0412100
012200
012300
012400
012500
012A00C
012700
012800
012900
013000
013160
0137200
013390
013490
013500

013600

013700
013300

013900

014000
014190
014200
014300
014600
014500
014600
014700
014800
016900

015000

015100
015200
015300

01

01

el

0}

01

n1Sang

015510
015600

015700

015809

015900

Cl16009D
016100
0167290
016300
Gl6a0n
016500
BLE6AN0

0l

01

016700

016800
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#ats OET20+.

05 MESG-IDNT PIC X(9) VALUE

0S MESG-NMBR PIC 99 VALUE 0.

05 MESG-FLOS PIC X(5) VALUE # =-=-- %,

05 EROR-TEXT PIC X(30) VALUE SPACE.

05 CEROR-FLOS PIC X VALUE SPACE,

05 LEROR-VALU PIC X(84) VALUE SPACE.

EROR-MSGS.

05 FROR-TARL. : - A :
10 MSGO1l PIC Xx(30) VALUE =#TABLE NOT FOUND - TERMINATE - #.
10 MSG02 PIC x(30) VALUE #NO ENTRY IN FILE -~ SKIP 2,
10 MSG0O3 PIC X(30) VALUE #UNABLE TO WRITE ENTRY - SKIP %,
10 MSGO4 PIC X(30) VALUE #UNARLE TO WRITE TARLE - TERMINZ.

- 10 MsG0S PIC x(30) vALUE #PROGRAM ERROR ENCOUNTEREN LOC =.
10 MSG06 PIC X(30) VALUE #TABLE MERGE REQUESTED .
10 MSGO7 PIC X(30) VALUF #FURTHER MERGE USELESS PASSES =#.
10 MSGO8 PIC X(30) VALUE 2COMRINING TARLES --- 7,

. 10 MSG09 PIC X(30) VALUE #MERGE PHASE PASS NUMBER ---  #.

05 EPOR-MESG REDEFINES EROP-TABL OCCURS 9 TIMES PIC X(30).

TabL-LT1ST. : : L -

US NEXT-TARL PIC X(8) VALUE SPACF.

05 MRGD-TABL PIC 999vag VALUE 0.

CS MRGN-INDX REDEFINES MRGD-TABL PIC X(S5).

uS RCVGH-TARL PIC. 999v99 VALUE 0.

vS  RCVG~INDX

KILE-FLGS.

REDEF INES

RCVG-TABL PIC Xi(5).

05  RULE-FLAG PIC X OCCURS .40 TIMES.
GOTO-TARBL. R
0s  NUMB~GOTO PIC 9(4) COMP VALUE 0.
rS  GOTO-RECD PIC 91(5) OCCURS 10 TIMES.
ROVG=-PNTR. - )
S  PCVG-NMARR PIC X{%) VALUE SPACE,
05" PCVG-NUMR REDEFINES RCVG-NMAR PIC 999VGG.
S  RCVG-NEXT PTIC X(5) VALUE SPACE.
05 RCVG-LAST PIC X(5) 'VALUE SPACE.
45 RCVG-INEX PIC 9(5} VALUE 0, .
uS' RCVG-RFTO PIC "S(5) VALUE 0. -
(5 RCVG=-RFAY PIC 9(%) " VALUE 0.
U5  RCVG-COND PIC 9{5) Vat.UE 0.
05 RCVG-ACTN PIC 9(5) VALUE 0.
U5 RCVG-ITHMS PIC 9(5) VALUE 0.
G5 RCVG-ACTS PIC 9(5) VALUE 0.
5 ROVA=CNDS PIC 9(5) _ VALUE 0.
05 RCVG=PULS PIC 9(%) VALUE 0,
NAME~RECD. :
S MAME -NMBR PIC 9%9v9Q9 VALUE 0. .
vS  NAME-ORIG PIC X(106) VALUE SPACE..
COND=RECD.
£5  COND-INFOD PIC X(77) VALUE SPACE.
% COND=FLN]. v
10 CONN=-RULE PIC X, OCCURS 40 TIMES.
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-*159 016900
“170 017000 01° ACTN-RECD. :
171 017100 -GS ACTN=INFO PIC X(T7T7) VALUE SPACE.
33172 17200 05 ACTN-GOTO REDEFINES ACTN-INFO.
©2173 017300 - 10 6OTO-CNST  PIC X(A).
11174 017400 ~ 10 GOTO-NAME - PIC 999vag,
=175 017500 10 GOTO-FLOS ™ PIC X(66K). -
~*176 . 017600 05 ACTN-FLOS. =
F177 017700 10  ACTN-RULE  PIC X OCCURS 40 TIMES.
"178 017800 ' :
"179 . 017900 61 TEMP-AREA,, o
T180° 018000 0S5 TEMP-FLOS PIC X(92) VALUE SPACE.
:“]Rl 018100 05 TEMP-RULS. :
"182 018200 - 16 TEMP-RULE  PIC X OCCURS 40 TIMES,
"183 018300 05 TEMP-wKO] - REDFFINES TEMP-RULS.
184, 0185300 10 TEMP~FLIO  PIC X.
©185 0185090 10 TEMP-wKO? PIC X(139).
S 186 © N18600 01 RFTO ~RECD. _
“1R7 018700 - 05 RFTO-NUMA PIC 99 . VALUE o,
©r188 0188490 05 PFTO-INFO. o ‘ .
_“1RS . 01R9QQ 10 RFTO-TABL  PIC X(5) - OCCURS 23+ TIMES.
Sf190 019000 B : '
_;101 019100 01 RFBY-RECD., . ‘ -
1192 019200 05 RFRY=-NUMH PIC 99 VALUE 0.
-a193 019300 45 RFAY-INFO. ‘ : :
T6194 019400 10 RFBY-TABL PIC X(5) OCCURS 23 TIMES.
11195 019s¢90 - .
196 019600 01 RFTO-LIST. . : '
“h197 019700 0SS  RFTO-LNTH PIC 99 ‘ VALUF 0.
- 198 019890 35 PFTO-ITEM =~ - PIC X(%5) OCCURS 100 TIMES,
~ 799 019900 ' ~
_72n0 020000 01 RFHY-LIST.
- 201 0720190 S RFRBRY-LNTH PIC 99 ) VALUE 0.
;~?0? 020709 S PRFARY-ITEM . PIC X{5) OCCURS 100 TIMES,
TM203 0 020300 - - ‘
_uP04 . 020400 01 - AVAL-PNTR. , -
_;?05 020500 9% AVAL-NMRR PIC X(8) VALUE SPACE.
tu206 620600 05 AVAL-NEXT PIC X(5) VALUE SPACE,
. 1207 020700 05  AVAL-LAST PIC X(5) . VALUE SPACE.
_AP0R 020890 0% AVAL-TALS . ToPIC 9(5) - vaLug o.
c1209 020990 . 05 AVAL-RECD PIC Y9(5) VALUE 0.
71210 021690 S AVAL~TERM PIC 9(5) VALUE 0.
211+ 021190 0S5  AVAL=-FLOS PIC x(30) VALUE SPRACE.
s.2le 0P120¢ ' o
1213 n21390 01 'LCSN-TABL. : ‘
_T21a 21600 . G5 CNDS-PCVG PIC S9{a) COME} VALUE +0.
r?15 : 1500 - US - CNDS-MRGD PIC S9ta) CO VALUE +0.
s.2le 21690 68 ACTS-RCVG PIC $Y9(4) COMP  VALUE +0.
217 . 021700 05 ACTS-MRGD " PIC $9(4) [COMP  VALUE +0.
“21R 0721800 65 DCOSN=-ITMS OcruRS inn TimMFS,
“21e 0219¢0 10 ITUS=CRNT  PIC 9(5).
50220 0P2n0p S 10 ITMS=-PREV  PIC 9(5) .
- 022100 107 ITMS-NEXT . PIC 9(S).
222 0227200 .10 ITAS-FLOS  PIC X(117).
n223 022300 :

"2?b 022400 01 CORE-SPND.



;7225
- 1226
~s 227
~t228
27229
21230
352731
=232
233
234

¢ 235

MR- |

“1236

T2237
REL
©7239
Tap40
26

Srpup

-:iph3
:?QQ
245

T 246

L1PaT
[ 126k

[N |

F249

{250
21251
Tp52
-7 253
254
*255
Ti256
Tr257
'“25“

022500
0722600

0°P2700

022R00
022900
023000

0723100.

023700
023300
07?3490
0723500

073600 -
023700
023800 .

023990
0Pan00
024100
024200
074300
0264690
024590
0Pa60(
024700
024800
024900
075000
025100
6PS2n0Q
025300
025490
025500
0PSHO00
025700
025800

01

0l

o1 ¢

01

01

01

05 POSN-TARL

10 POSN-NIEW

STUB-TABL.
05 NMBR-STRS
0S5 MRGD-STBS

143

PIC

PIC

10 HMRGN-STUR  PIC

SHFT_AQEAI

05 . AREA-FLOS. -
10 SHFT-RULE

SAVE-PNTR.,

05" SAVE-KEY
05  SAVE-REST

GOTO~-LINE.

U5 GOTO-FXED

05 GOTO-RULF

GOTO-AREA.
85  GOTO-PREV
95 GOTO-NEXT

“d%  GOTO-THIS

TARN~AREA,
J5  TAHI-NAME

05  TAaBN-FLOS .

S TARZ-NaAME

PIC

. 5 SHFT—WHOL REDEFINES
10 SHFT-FRST
10 SHFT-REST

PIC
PIC

PIC
PIC

PIC.
PIC

PIC
RIC
PIC

PIC
PIC
PIC

SG,

99

X{40) .

X

AREA-FLOS.

X{(39), .

X(5).
X(55).

X(77)

X QCCURS 40

9(5)
9{5)
EASY)

729.99,
X(5)
279.99.,

OCCuRS 40 TIMES.

COMP VALUE 0.
OCCURS 100 TIMES.

'OCCURS 40 TIQ%S.

VALUE SPACE.
TIMES,

VALUE 0.
VALUE 0.
VALUE 0.

VALUE # AND #.
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075900 PROCEDURE DIVISION USING COMN-INFO.
0P6000 000-PRPOGRAM=START SECTION 70.

026100 000-S5TART.

07267200
0261300

07264090
0726500
026600
026700
026RN0
076990

0?7000

027100

027200
027300
027400
027500
027690
027700
N27RND
07279090
0728000
0?8100
028700
0°H300
n28400
078500
078600

028700

DPBROOD

028900
029000
079190

- 07297200

0”293C0
0°9400
029510
079600
n29790

079810

N299050

030000

030190

03G2n0

030300

030400
030500

036A00
030790

0A08ND
030900
03l0ap

031100.

031200

0313InD

031400

MOVE MPGE=-TRIS TO MAXM—PSES.

MOVE +6 TO EROR- CODE v
PERFORM 600-ERROR-ROUTINE THRU 6qq EHHOR RDUTINE ~END.
OPEN" 1-0 DTINDEX. - . ‘ "

OPEN 1-0 DETARLS, t

MOVE #AVAILz TO INDX-KFY. .
PERFORM 700-READ-POINTER THRU TJ49-READ- POINTER END.
MOVE DTRL~ PNTR TO AVAL-PNTR,

MOVE #FIRST# TO INDX-KEY.

MOVE NOOF-PSES TO EROR-VALU,

‘MOVE 9 TO EROR-CODE.

.PERFORM 600- FPROR ROUTINE THRU 699-FRROR~- ROUTINEﬂEND.'

100-RFAD-TARLE.

PERFORM 700 ~READ- POINTEP THRH J4G=PEAD- POINTER END.

llOrPEAD—TAHLE.

IF TARL-NEXT NOT = #AavalIlL?
60 TO 120-READ-TABLE
AND 1 TO NOOF-PSES.
IF NOOF-PSES IS GREATER THAN MA XM= DsES
60 TO 9500-TERMINATION.
MGVE & TO EROR-CODE. -
MOVE NOOF-PSES TO EROR-VALU.

PFRFOQM 600-ERROR~ROUTINE THRU 699-FRROR-ROUT INE~ END.

. 6O TO 900- TEPMINATION-
1F TBLS-MRGD = SPACE

GO TO qoo,TEPMINATIhN.
MOVE SPACE T0 TBLS-MRGN,
MOVE 2FIRST2 TO INDX-KEY. -
G0 TO 100-RFAD-TARLE.

120-FEAD-TARLE .

MOVE TARL-NEXT TO INDX-KEY.,
FERFQORM 700-READ=-POINTFR THRU 749- READ-POTINTER-END."
IF TARL-RF4Y = 0 ‘ .
GO TU 110-READ-TARLF.
MOVE TaRL-RFRY TO TABL-KEY.
PERFOPM H00-RFAD~TABLE THKI} R49- READ -TABLE=- END
IF ERNR-CODE = 2
GO TO 11n~-READ- TARLE.
MOVE NTRY-DATA TO RFBY-RECD,
IF RFRY=NUMR IS GREATER THAN 1
GO FO 110-READ-TARLE . _ :
IF -RFAY=-TAHL (1) = #FIRST# ;
GO TO 110-READ-TARLE.
MOVE. TARL=NFXT TO NEXT-TABL.
MOVE TARL-N™MBR TO MRGD-INDX.
MOVE RFRY-TARL (1) TO RCVG=TNDX.
1F TABL-CNDS = 0
MOVE 212 TO MRGE-FLAG
ELSE
HOVF 202 TO MRGE FLAG, -

’

-
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“R1s © o031sco NOTE ##osw  MPGE-FLAG IS 1 FOR AN ACTION TARLE BEING MERGED'
R 031600 PERFORM 500-CHECK-REFERFNCE . THRU 500-CHECK- REFEPENCE -END.
g 031700 - IF TABL-CNDS = 0 aND '
oo 031800 . MPGE=-FLAG = 202
o 031900 MOVE #NO 2 TO MRGE-TEST. -
i3 032000 IF MPGE-TEST NOT = #YESz : 2 . -
c 1321 032100 - ‘G0 TO 140-SKIP-MERGF. '
2~322 032200 PERFORM 200- COMRINE THRi) 299-COMBINE-END,
~r323 032300
TA374 032400‘1&0-SKIP—HERGE. o S
1325 032590 MOVE NEXT-Tant. TO TARL-NEXT,
_1326 . 02600 GO TO 110-READ~TABLE,
2327 032720 - . | . : . -
_3PA 032R00 PQu-CoMBINE. - o _ ' L
»t3e9 " 032900 MOVE NTBL-PNTR TO RCVG-PNT®, - . .
330 ., 033000 MOVE MRGD-TABL' TO TAB1-MNAME, :
331 " 033100 MOVE RCVG-NUMR TO. TAR2-NAME, - a«
=1 1332, 033200 MOVE TARN-AREA TO EROR-VALY ,
_.333 - 033300 - MCVE R TO EROR-CONE. '
<~ 334 033400 © PERFORM 600-ERROR-ROUTINE THRI) 699~ EH’POP -ROUTINE-END.
© 7335 0335400 COMPUTE RCVA=-T1TMS = QCVAH-ITMS - RCVG-ACTS - RCVG- CNDS.
“t33h 033600 MOVE MRGD-IHWDX TO INDx-kEvy, A -
_337 033700 - PFRFORM 700-READ-POINTFR THRU 74G-PFAD-POINTER-END.
.. 3. N33R00 IF RCVG-RULS + TaABL- RULR ® MUMB-GOTO 1S GREATER THAN 40
_ 339 0339990 . . 6N TO 299-COMRINF-END.
~ 4340 034000 MOVE #X2 TO THLS=MRGD.
7361 036100 " SURTRACT )} FROM "AVAL-TRLS.
S4342 034200 " MOVE 40 TO INDX-GPOI. : : :
T 363 034300 -  MOVE RCVG-COND TO TARL-KEY. - o ®
" i34 0344ng . PERFORM 27(¢-READ- TABLES THRU 279- READ= TAHLES -END.
C 7345 034500 MOVE IMDX=-GP01 TO CNDS=-RCVG.
I 034600  MOVE TARL-COND TO TARM-KEY, : '
ST 367 034700 . PERFORM 270-READ-TABLES - THPU 279-READ~TABLES- -END.
R 034800 - COMPUYTF CNDS=MRGD = TNDX=GPQO] ~ CMPS-RCVG.
_.349 034900, MOVE ®CVY6G-ACTN TO TABL-KEY,
- 350 035000 MOVE 1 TO CHCKk=-REQD, .
=351 ~ 035100 . PERFORM 270-PEAD-TABLES THPU 279-RF AD- TARLES=END.
_~352 ~ 035200 -+ MOVE 0 TO CHCK=-REQD. -
r 353 035300 COQMPUTE ACTS-RCVG = INDX=GPQ]" - CNNS-KCVG = CNDS-MRGD.
S7 354 0354n0 MOVE TABL=ACTM TO TARL-KEY.:
1355 035500 © PERFORM 270-READ-TABLES THRU 270-RFAD-TARLES- END.
~ 356 035600 + COMPUTE ACTS-MRGD = INDX=GPO] - CNNG-RCVG = CNDS-MRGD
_ 357 035700 - ACTS-RCVG. v '
_ 715k 035K00 MOVE +0 TO INDX=GPO1. .
359 035900 ~ " PERFORM 260-INIZ THRU 269-INIT-END. .
360 0 036900 CHOVE +0 TO INDX=GPOL,
- 361 036100 MOVE RCVG=RULS TO TOTLsPULS, .
T367 036200 - PERFORM 400=SHIFT THRU 4Y9Y—SHIFT-FENN.
“363 ° N3KIng MOVE TOTL=RULS TO RCVG-RULS,
Ttaes RT YA MOVE +0 TO TNDX-GPO1.
T 365 - 036560 " PERFORM 300-H4ERGE THRU 399- MEPGE END
_ 1366 036AN9 “MOVE +0 TO INDX-GPNL,
U367 036760 “MOVE AVAL=TERPM T0 LAST=INDX.. )
- 36RE Nn36ArQ '
1369 036900 Pln-rFLEAGF

TA370 0370n0¢ ADU +1 TO I18NxX—~GPn}.
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Q37100 , IF INDX= GPDI 1S GREATER THAN NUMB- noTu _
037700 60 TO 220-RELEASE-REST. ' .
037300 MOVE GOTO-RECD (INDX=GPNl) TO NEXT~INDX. :
(017400 MOVE #X# TO RLSF-SNGL. '
« 37500 FERFORM 280~CHAIN THRI] PB9-CHAIN-END.
0376C0, MOVE SPACE TO RLSE-SNGL. i .-
037700 GO TC 210-RELFASE. ' -
037800 , h
037900 220-RELEASE-REST. ‘ oo .
038050 MOVE TARL-INDX TO NEXT-INDx.
038100 . PERFORM 2B0-CHAIN THRI) ?89=CHAIN=END.
‘0387990 IF TARL-RFTC NOT = ¢ -
038330 : MOVE TABL-RFTO TO MNFXT-1NDx
038400 PERFORM PRO-CHAIN THRU ?HO CHAIN-END.
038500 ]F TARL-RFBY. NOT = O
038400 MOVE TaBL-RFRY TO NEXT-INDX
038700 PFRFORM PRO=-CHAIN THRU 2RG-CHAIN-END,
0318800 - MOVE TOTL-RULS TO .RCVG-PULS, )
038900 COMPUTE RCVG=CNDS = CNDRS-RCVG + CNDS=MRGD.
0399000 COMPUTE RCVG-ACTS = ACTS-RCVG + ACTS-MRGD. =
039100 COMPUTE RCVG=1TMS = RCVG~ITMS + RCVG=ACTS + RCVG-CNOS.
0397200 MOVE LAST-INDX TO AVAL-TERM, '
039300 PERFORA 250-NDELETE=PNTR THRU ?qq NDELETE=PNTR=~END.
039400 . GO TO 299=COMRINE-END. ’ . : .
039500 ‘ : !
039600 250-DELETE-PNTR,
039700 MOVE TABL-NFXT TO SAVF NEXT.
039800 MOVE TAHL~-NFXT TO INDX-KEY.
039900 MOVE TARL—-(LAST TO SAVE-PREV..
040000 " IF SAVE-NEXT = =#AVAILzZ
040100 | MOVE SAVE-PREV TO avAL-LaST.
040700 IF SAVE~NEXT = 0
040300 - 0 TO 255~ PREV-PO!NTEH. -
040400 PFRFOPM 700-READ-POINTFR THRU 749- DEADHPOINTEP -END.
040500 MOVE SAVE-PRFV TO TaBL-LAST.
040600 PFRFOPM 760—wRITE-POINTFR THRU TQQ-HRITE—POINTEP-END.
040700 . A : ' o,
Na0RO0 PS5-PREV-POINTER. :
06090y IF SAVEZPREV NOT = RCVG-NMRP
naloan . MOVE SAVE-PREV TO IMDx-xFy
0allon © PFRFORM T700-PEAD-POINTER THRU 749-REAN-POINTER-END
041?00 . MOVE SAVE-NEXT T0 TABL-NFXT
0ali00 CFRFORY 750-wRITE- POINTEQ THRU 799- WR]TE POINTER-END
0slang ELSE '
061500 MOVE SAVE- NEXT TO RCVG-NFXT.
04lang PGVE REVG-NMRR-TO INDX< KEy.
nal700 MOVE RCVG=PNTR TO DTRL-PNTP, -
Qul8np PERFORM 760=wRITE-POLNTER THFU 790-wR]TE~ POINTFR END. *
041600 .
042000 P53-DFLETE-PNTR=FND.
042100 + ExIT. ) '
ns2200 " | }
N42300 260-1HIT. . :
gaz2app ADD +1 TO INDx=GPnl. )
- G42500 IF INDX=GPO1 IS GREATER THAN +4(

n47600 MOVE +0 TO NMRR-STRS : ’
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GO TO 267-HMOVE-STURS., :
MOVE INDX-GPO1 T0O POSN-NIEWw (INDX-GPO1).
GO TO 260~INIT.

PHP2=MOVE-STURS, : :
MOVE CNDS-RCVG TO INNX-GPOZ2.

PFRFORM 26&65=-MOVE THRIlI 268-MDVE-END CNDS-MRGD TIMES,
ADD ACTS-RCVG TO INDXx-nRPO2.
PERFORM 265-MOVE THRI} P2AH~MOVE-END ACTS-MRGD TIMES.
G) TG 2A9-~INIT=END.
?(‘)") MOVE.
ADD +1 TO INDX- GPOE. -
"MOVE DCSN~ITMS (IMNDX- GDOE) T TEMP~AREA,
ADLD +]1 TO NMBR-STBS.
MOVE TEMP-RULS TO MRGD-STuS (NMBR-STHS).
MOVE SPACE TO TEMP-RIULS.
MOVE TEMP-AREA TQ DCSN-ITMS (INDX=GPOZ).
PHA=-MOVE-ENMD. -

ExIT.

" QLaRnNg

260-INIT=END. ' L
EXIT..

PI0-FEAD-TABLES.
IF TARL-KEY = 0 - : )
GO TO P279-READ-TARLFS—END. . ] »
PERFORM BOO-READ=-TABLE THRU R49-RFAND-TABLE~- END.
IF EPOR-CODE NOT = 0
MOVE O TO EROR-CQDFE
GO .TO 279-READ~TARLES=FNDN,
IF CHCK=REQGD = 0
GO TO 275-ENTFR IN TABLE.
MOVE +0 TO INDX-GP(2.

P73-SFARCH. ‘
ADD +1 TO INDx=GPD2.
IF INDX-GP0O2 IS GREATER THAN NUMB GOTO
GO T3 27S5=-ENTER-IN-TAGLE., )
IF GOTO-RECD (INNX=-GP3P) NOT = TARL-KEY
GO TO 273-SEARCH, : :
GO TO 277-NEXT-READ.

2I5~ENTER~-TIMN-TAHLE &
ADD +1 TO INDXx-=-GPDl. :
IF INDX~-GPO]1l IS GREATER THAN 100
MOVE 5 TO ERQR-CODF *
CMOVE #2752 TO EROR-vALN : .
PFRFORMY 6R0~-FRROR=-ROUTINFE THRU /9Y~ERRQOR- ROUTINE END W
MOVE DTBL NTRY TO DCSN-ITMS (INDX-GPO1).

2T7-MEXT=PFAD.
IF NTRY-NEXT NOT = @ ,
"MOVE NTRY=NEXT TO TABL=-KFY
GO TO 270-READ-TABLFS.-
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053800 110-READ-RFTO.

048300
QsBanp ?279-REAC-TABRLES- END.
048500 ° EXET,.
0s8600 -
N4a87n0 230~ CHAIh.
048R00 MOVE LAST-INDX TO TARL KEY.
048500 .  PERFORM HOO0-READ-TABLE THKI} R49- READ TABLE ~END.
0649000 MOVE "NEXT=INDX TO NTRY-NEXT.
049100 PEHFORM B50-wRITE~TARLE THRU R99- wprTE TaRLE-END.
049290 FOVE NEXT-INDX TO TARL- KEY.
0497300 PERFORM RO0-READ-TABLE THHH’QQQ-READ-TABLE—END.
Das40Q MOVE LAST=INDX TO NTRY-PREV.
049500 IF RLSE~-SNGL NOT = SPACE
" 049AGQ MOVE 0 TO NTRPY-NEXT.
049700 MOVE NTRY=NEXT TO NEXT-INDX,
C. 049800 - PERFORM 850~WRITE-TABLE THRU R99-WRITE-TABLE=FEND.
049900 IF NEXT-INDX NOJ = 0
050000 PERFORM P290~RFAD THPU ?qa READ-END.
0501¢c0 MOVE TABL=-KEY TO LAST-TNOX. :
050200 ' .
050300 PBO-CHAIN-END.
050400 ExIT.
0505n0 )
050600 290-FEAD. -
050700 MOVE NEXT-INDX TO TABL-KEY,
05080¢ ' ‘ .
050900 PY5-READ.. v
051000 PFHFORM HQ0- PEAD -TABLFE THRU ARLG-READ~TABLE- END.
051100 IF. NTRY-NEXT NOT = 0
051220 . MOVE NTRY=-NEXT TO TABL -KFY
0517300 : GO TO P295- READ.
NDSl4¢0
051510 29AR-FEAD-END.
051ANN exIT.
051700 oo
051RN0 799~COMBINE-EN().
051900 ExIT.
052000 '
052100 300-MERGE.,
0527200 MOVE DTRL- PNTP T0 SAVF BNT®R,
0521300 MOVE +0 7O INDX-GPD2.
052400 MOVE +0 TO INDX-GPQ&4. ’
N52590 MOVE 0 T0O LAST-RCRD. : o
NS2AHN0 COMPUTE INDX=GPN3 = CNDS-RCVGR + CNDS-MRGD.
082700 . PERFORY 399-CHAIN THRU 39H~CHAIN-END INDX-GP0O3 TIMES.
NS2800 " MOVE n TO LAST~RCRD.
052900 -MOVE 40 TO INDX-GPOG,
0530nQ . COMPUTE "INDX=-GP0O3 = ACTg~- RCVG + ACTS MRGD.
053100 .  PFPFORM 399-CHAIN THRU 39yn CHAIN=-END INDX-GP0O3 TIMES,
053706 - COMPUTE INDX-6GPO3 = CNDS-KCVEG + CNDS-MRGND & ACTS=RCVH «
053300 ACTS-MRGD"
053400 MOVE +n TO INDX- GPOZ.
pS3599 . PFRFORM 380-WRITE THRU 38Y-WRITE~END.
053400 inVE CCVG-RFETO TN TABL-KEY.
053700
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PERFORM B00- READ-TABLE THRU R49- -READ-TABLE-END.,

MOVE NTRY-DATA TO RFTO-RECD.
MOVE RFTO-NUMR TO INDX-GPO4.
~MOVE +0 TO RFTO-LNTH.
“MOVE +0 TO INDK GPO0S.

315-STORF..
ADD +1 TO INDX-GPOS.
IFf INDX-GPOS5 IS GREATER THAN 23
: 60 TO 320-READ=AGAIN. :

IF RFTO-LNTH NOT LESS THAN INDX-GPO4
GO TO 3P5-READ=OTHEP~TABLE.

IF RFTO-TABL (INDX=GPOS) = MRGD=INDX
SUBTRACT 1 FROM INDXx-GPO&
G0 TO 315-STORE.

ADD +1 TO RFTO-LNTH. . }

MOVE RFTO-TABL (INDX-GP0S) T0Q RFTO-ITEM

GO TO F15-STORE. .

370-READ~AGAIN.

. IF NTRY-NEXT = 0
60 TO 325~READ-OTHER-TABLE.
MOVE NTRY- -NEXT TO TABL-KEY, : ‘
PERFORM 800- READ=TABLE THRU 849 -READ- TABLE END.
MOVE NTRY- DATA TO RFTO-RECD.
AND RFTO~NUMA TO INDX-GP04.
MOVE +0 TO INDX~GPOS.
GO TO 315-STORE.
325-PEAD~ ~0THER- TARLE. ‘ . ‘ —
.1F TARL-RFTO, ] ‘ '
MOVE ALL iO# TO RFTO- RECD
GO TO 327-INIT. a
MOVE TABL~RFTO TO TARL-KEY,
PERFOPM BOQO~READXLTABLE THRU ALG- READ-TABLE- END.-
MOVE NTRY-DATA TO RFTQO-RECD.
MOVE RFTO-NUMR TO INDX-GPO&4,
327-INIT.
MOVE +0 TO INDX-GP05,
MOVE +0 TO INDX-GPO&.
330-STURF.
ADD +1 TO IMDX= GDOS.
JF INDX=-GPQS 1S GREATER THAN 23 _
G0 TO 3355REAND-AGATIN.
IF INMDX-GPO&6 NOT LESS THAN INDX- GP04
GO TO 34n-WRITE.
JANDD 1 TO INDX=-GPO6. :
MOVE RPFTO-TABRL (INDX-GPNS) TO TEST-TAKL.
PERPFORM 370-SCAN THRU 379-SCAN-END,
IF IMNMDX=-GPOT = 0
GO TO 33n=-STORE.
ADD +1 TO RFTO-LNTH.

MOVE RFT0-TAHL (INDX-GPN5) TO RFTO-ITEM

(RFTO-LNTH) .

(RFTO-LNTH) .
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"GO0 TO 330~-STORE.

336-READ-AGAIN.,

0nr0100

060200
060300
060400
060500

060600 - _

. 060700

060800
060900
061000
061100
061200

061300

06lan0

061500

061600
061700
0A1R00
061900

062000

062100
062200

062300

0R2400
062590
062600
0627990
NAZAND

0A2990

0a3000
063100
063200
0633C0
063400
063520
063IRN0
063700
0A3A0N
00,3900
neLnny
0h41N0
NEKHLG 20 )
064360

DRLan(

0646500
064600
V64700
UhLRNQ

0H49N 0

065000

IF NTRY-NEXT = 0
" #O TO 340-WRITE.
MOVE NTRY-NEXT TO TABL-KEY.

PERFORM B00-READ~TABLE THRl] R49-READ- TABLE END.,

MOVE NTRY-DATA TQ RFTO-RECD. : .
ADD RFTO~-NUMBR TO INDx- GPOQ

MOVE +0 TO INDX-GPOS,

G0 TO 330-STORE.

MOVE +0 TO INDX-GPOS.

MOVE ~+0 TO INDX-GPO6.

MOVE RFTO-LNTH TO INDx-GPOR.
MOVE RCVG-RFTO TO TABL-KEY.
HOVE 'SPACE TO RFTO-INFO.

345-MOVE.

ADD +]1 TO INDX- GDOS._ ‘ ,

IF INDX-GP(3S IS GREATER THAN 23
SURTRACT 23 FROM INDX-GPOR
MOVE 23 TO RFTO-NUMP

PERFORM 3A0-wRITE=-RFTO THRU 369-WRITE-RFTO-END

GO TO 345-MOVE.
ADD +1 TO INDX-GPO6.

"IF IMDX-GPOA IS GREATER ThaN RFTO- LNTH

MOVE INDX=GPOAR T0O RFTU=NLIMB

PERFORM 160-WRITE-RFTO THRU 369~-WRITE-RFTQ-END

GO TO 347-MOVE-END. -

MOVE RFTO-ITEM (INDX-GPO6) TO RFTO-TABL

GO TO 345-MOVF.

a7- MOVE =ENM.

369-

MOVE SAVE-PNTR TO DTIRL-PNTR.
MOVE SAVE-KEY T0O INDX-rEY.
GO TO 399-MERGE- END- .
Wk ITE-RFTO,

PERFORM BOO-READ-TABLE THRU R49-READ- TABLE=-END.

MOVE RFTO-RECD T NTRY-DATA.
MOVE SPACE T0O RFTO-RECD.

TF INOX=-GPOA NOT LESS THAN RFTO=-LNTH

G0 TO 362-wRIFE-IT.
IF_ NTRY-NEXT NOT = 0

6O TO 3aP-WRITE-IT.
MOVE AVAL=-RECD TO NTRY-NEXT.
MOVE NTRY-TNDX TO LAST-TNDLX.

(INDX-

GPO5) .

PFRFQPM BSN=WRITE-TARLF THRU 999 WP]TE TARLE- END .

MOVE AVAL-RECD T0O TABL-KEY.

PERFORM B00-READ-TABLE THRU R49~READ~TABLE-END.

MOVE LAST=INDX TO NTRY=-PREV.
MOVE NTRY=-NEXT TO NEXT-TNDX.
MOVE 0 TO NTRY-NEXT.

FFRFORM K50-wRITE-TABLF TrHRU RQQ WRITE- TAPLE END.

MOVE MEXT-INDX TO AVAL -RECDH TasL~- KFY.
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PERFORM B00-READ-TABLE THRU A49=REAN-TABLE-END, R
MOVE 0 TO NTRY-PREV. g

PERFORM d50-WRITE-TARLE THRU! ARG9- WPITE TARLE-END.

GO TO 3AE=-URITE-RFTO-EMD.

3672-WRITE~IT.
PERFORM 8S0-WRITE- TARLE THRI) RG9- WQITE TABLE END.
MOVE NTRY-NEXT 'TO TABL- KEY.

Eﬁq—wRITEfRFTO—END.
MOVE +0 TO TNDX-GPOS.

369-WP1TE-RFTO- ENn.
EXIT.

370-SCAN, : ’ )
MOVE TEST-TARBL TO INDX-KEY. _ :
PERFQRY 700-READ-POINTER THRU 749-READ-POINTER-END.
MOVE TAHBL-RFRY T0O. TARL-KEY.
MOVE +0 TO RFRY=-LNTH. -
o

371-SCAN.
PERFORM HOQ-RFAD-TABLF THRU R49-READ- TABLE END,
MOVE NTRY-DATA TO RFBY-DECD.
MOVE ‘0 10 INDX GP07

'A175-CHECK=-RCVG.

ADD +1 TO INDX~- GPOT.
IF INDX=-GPQ7 1S GREATER THAN RFEY-NUMB

60 TO 373-GET-NEXT-RECORD.
1F RFRY-TABL (INNX=-GFP07) = RCVG-NMRR

GO TO 372-CRECK-RCVG.
ADD +1 TO RFRY-LNTH.
IF RFAY=TABL (INDX-GPQ7) = MRGD-INDX

MOVE RCVG-NMAR T0 RFBY-TITEM (RFRY-LNTH)
ELSE : ’
MOVE RPFRY~-TAaBL (INnx~Gpn7) TO RFBY=ITEM (RFRY-LNFH),
GO TO 372-CHECK-CVH,. '

37=GF T=NFXT-RECORD. . ,
1F NTRY=-NEXT =.0 : , : . -
GO TO 374-WRITE, ‘ ‘
MOVE NTRY=-NEXT TO TABL-KEY. S
GO TO 3A71-5CAN.

174-WRITE.
MOVE +0 TO INDX-GPOT.
MOVE TARL=-RFRY TOrTABL~-KEY,

A75=-FEAD=-TT=1lv
MOVE SPACE TO RFRY-RECD.
PERFORM ROO-PFAD=-TABLF ThHRU R49=RFEAD-TABLE-END.
MOVE +6 TO TNDX-GPOB. 4'
174-MOVE.
ADD +1 TO INDX-GPROA,
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1F INDx-GPOAR 1S GREATERP THAN 23
MOVE 23 TO RFRY-~NUMR
MOVE. RFRY=-RECD TO NTRY-DATA

PERFOPM HS0-WRITE-TASLE THRU 80G-wRITE-TARLE-END

MOVE - NTRY-NEXT TO TadL-KEY
G0 TO 375-READ-IT-IN. . _ .
LADD +1 TO INDX-GPOT.

.HOVE PFRY-T1TEM (INDX- GDOT) T0 RFBY=-TABL (fNDX-GPOB).

IF INDX-GP07 1S5 LFSS THaN RFRY- ~LNTH
a0 TO 376-MOVE.
MOVE +0 TO INDX-GPO7.

- MOVE- INDX-GP0O8 TO RFBY-NUMR,

MOVE RFRY-RECD T0 SHTRY-NATA. . :
MOVE NTRY=NFXT TO NEXT-~TNDx. _ -,
MOVE 0 TO NTRY- NEXT.
PERFQORM 8%0 WRITE - TAHLF THRY) RQQ—WPITE-TARLE-END.
IF NEXT-IMDXS = 0 L
60 TO0 378- CHECK- PFTO. ’
MOVE aVAL-TERM TO LAST-TNDX.
PERFORM 280-CHAIN THRU PHY=CHATN=-END.
MOVE LA%T INDX TO - AVAL-TERM.

37R- CHECK RFTO.

ADD +1 TO INDX=GPO7. :

IF INDX~- GPO? 1S GREATER THAN QFTO -LNTH
GO TO 379-SCAN-ENMD.

IF RFTO-ITEM (INDX-GOO7) = TEST-TARL
MOVE +0 TO.INDX-GPO7Y
A0 TO 379- -SCAN-END.

GG TO 378-CHECK-RFTO. .

ExIT.

MOVE 1TMS-CRNT (1)} TO QCVG-aCTN.
ADD ¢} TO INDX~GPO2.

139-wiITE.

MOVE DCSN=TTMS (INDX- ~-GPN2) TO DTRL-NTRY.
MOVE MTRY-INMDX TO TARL- KEY. -
PERFOPHM 850-wRP1TE-TARLF THPU 899=-yRTTE-TARLE=-END.
IF INDA-GRQOP NOT LESS THAN INDX=GPO3
60 TO 3R9-wR[TE-END,
ADD: +1 TO IHDX-GPOZ.
1F NTRY-NEXT = 0 :
MOVE KRCVG-ACTH TN RCVG-COND
MOVE TTMS=CRNT ({INDX=0G20?) TO PCVG=ACTM, |
G600 IR2-wRITE.

A89-wRITE-tMD.

ExIT. .

(g

300-CrATL.
TADD +1 TO IHNDX-=GPN4.

ADL +1 TO INDX=GPOZ.
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“ 763 076300 MOVE LAST-RCRD TO ITMS-PREV (INDX-GP02).
7764 076600 MOVE - TTMS=CRNT (INDX-GP02) T0O LAST-RCRD.
1765 076500 1F INDX-GPO4 NOT LESS THAN INDX-GPO3
Fh766 076600 MOVE 0 TO ITMS=NEXT (INDX-GP02}
- 2767 076700 GO TO 39R-CHAIN-ENN,
=768 - 076R00 *COMPUTE INDX=GPO0S = INDX-GP02 + 1.
Tr769 076900 MOVE TTMS-CRNT (INDX-GP05) TOQ ITHS-NEXT (INDX-GP02).
“N770 077600 ’
771 077100 39R-CHAIN-FEND.
F 772 077200 EXIT.
T3 077300
T 7174 077400 3IB0-MEKGE-END.
Ti775 077500 EXIT, ) -
T 776 077600
177 077700 400-SHIFT. _
<778 077800 ADD +1 TO INDX=GPO1.
e T7T9 . 077900 IF INDX=GF(0] IS GREATEEL THAN NUMB-GROTO
“T7180 078000 GO TO 499=SHIFT-END. )
“i781 078100 MOVE GOTO-RECD (INDX~GPOl) TO TABRL-KEY.
TT7A2 N78200 FERFORM HOO-READ-TABLE THRU R49-READ-TABLE-END.
7183 nN78300 IF EROR=-CODF NOT = 0 ‘ :
7784 n78400 MOVE 0 TO EROR-CONE
77185 N785n0Q : GO TO 40n-SHIFT..
L 078600 MOVE NTRY-DATA TO ACTN- RECD.
7787 978700 MOVE +0 TO INDX- GPOZ.
“l7RK n78800 “
" 789 078900 41N=SEARCH, :
L7190 p79000 ADD +1 TO .INDX- Gooa.
791 079100 © IF INDX=GP0P IS GREATER THAN RCVG-RuLS
Tr797 079200 GO .TO «D0-SHIFT.
“7793 079300 IF ACTH-RULE {(INDX=(GPO?) = SPACE
ST794 n794nQ 6O TO alo—SEnQCH.
T7795 079500 MOVE INDX=-GP02 TO INDX-GPO5.
" 7796 N7960Q MOVE POSN-NTIEW (INDX-GPNS) TO INDX-GPO6.
L7197 079700 CNMPUTE INDX=-GPO3 = TOTL-RULS - INDXx-GPO6 #+ 1.
79r 079400 . COMPUTE INDXx-6GPO& = TARL-RULS = 1.
799 . 079909 COMPUTE INDX=GP10 = INDX=GPQO3 + INNX-0(P0s4.
“rR00 0BONNO IF INNX-GPOs IS GREATER THAN «+0
“7e0r - 0R0l00 - PEPFORM 480=-SHIFT-RULES THKU &49K-SHIFT-RULES~END,
frpoz pgroOPOO . "FERFOPM L60-INSERT THRU 479=-THNSERT- END.
803 0R03INQ GO TO 410-SEARCH.
'Fn0a 0RULDD '
“A0S 0K0500 4h0-INSERT. .
SROG QR0AND  VOVE CNDS=RCVG TO INDX=-GFOS-.
,RO? DHETAY MOVE +0 TO INDX-GRO7,
ROR NRERNQ . PERFOPHM 465=-DO-ENTRY THRU b?ﬂ DO=-EMTRY=END - CNDS=-MRGD TIMES.
“7Ro9 - CR0900 . COMPUTF INDX=-GP05 = CNNS~KCVG + CNDNS=MRGD + ACTS-RCVA,
Al ARLIOCG PERFOPM 465-NO=ENTRY THRU 478-DO-ENTRY=-END ACTS-MKGN TIMES.
“R11 081100 GO TO 479-INSERT-END, :
Tra1p 0el7P00
T R1A 0R1300 465-0L0- ErTDY.
“Rl4 0kla00n ADU-+1 TO INDX-GP0S.
D S _OR151Q MOVE DCSN—ITMS {(INDX=GP0S) 70 TEMP-AREA. .
Trals pR1A0D CADD 41 TO INDX=-GPO7. - ' 4,
T Rl17 eR1790 MOVE MRGD-STRS (INDX-GPO7) TN SHFT-AREA. .

TRl 081800 COMPUTF INDX-GPAR = INDX-GROA - ],



0R1900
082000

082100

082200

" QR230(7

082400
0R25nQ
082600

- 0827¢0-

0R2R00

pRZ2910-

0H3000
043100

CR37200

0R3300
DR34nN(
NR351p
083600
083700
NA3R00
0A39n0
NR4ONQ
DR41Ng
0XR4200
nRG3IN0

0R44L0Q
QR48np

QH4AND
DH4TNOQ
CRGRND
NR49GD
0ARSNOD

0RS1ND

NRS200
QGRS5300
NRS5400

0P5500 -

NHSAND
0RS799
QR5R0Q
CHSGN(
DR6NCO
DR6140
086200
0R63IN0
gReann
0H65090
NRGANM]

QB6TN]

NHOEARAN(G
NH690(
0HTH00
0R7100
0HT21(
0R7 390

‘0H7a00

154
MOVE +0 TO INDX GPO9.

PERFORM 470~MOVE-EM THRU 477-MOVE-EM-END TABL~ QULS TIMES.
MOVE TEMP-AREA TO DCSN-TTMS (INDX-GP0S}.

GO TO 478-DN=-ENTRY-END.

470-MOVE-EM,
ADD +1 TO INDx-GP0A.
ADD +1 TO INDX=-GP(OS.

MOVE SHFT-RULE (INDX=GP09) TO TEMP-RULE

477=-MOVE-EM-END,
EXIT.

a?g DC-ENTRY- END.
EXIT..

479-1NSEPT-END.
EXIT.

4R3-SHIFT-RILES.
ADL INDX-GPo4a TO . TOTL-PILS,.

COMPUTE INDX-GP1l = CNDS-RCVG + ACTS-RCVG

ACTS=-MRGD.,
MUOVE +0 TO INDX-GPO7.

FERFORM 4BS-SHIFT-RULES THRPU 497-SHEFT~-RULES- END INDX~-GP1]

TlHES.

4R?2-UPDATE-POSN-TAHL,
ADD +1 TO [NDX-GPDS.
IF IMDX-GPOS IS GREATER THAN 40
RO TO aQR-SHIFT-RULFS—-END,

GO TU 6RP-UPDATE-POSN=-TAKL,

LBS-SHIFT=-PIULES.
AND +1 TO INPDX-GPO7.

‘MOVE DCSN-ITMS (JNDX-GPN7) TO TEMP-AREA.

MOVE SPACE, TO SHFT—ARFA.
COMPUTE INDX-GPOE = INDX-GPOe - 1.
MOVE +0 T0O TMDX-GPO9,

4LBA-RULE-TO-SHIFT. ,
ADL +1 TO INDX-GPQS.

IF INDX-GPDO IS GREATEP THAM INDX-(P0O3

GO TO 490-6G0-RIGHT.
ADL +1 TO IMNDX-GPAS[,

MOVE TEMP=RULE (IMDX=GPPR) -T) SHFT=RULE

GO_TQ LHEB=RIILF-TO=-5HTFT.

490=-060-PIGHT .
. MQGVE +0 TO INDX=-GF0G,

492-G0-RIGHT.
ADE +1 TO INDX-GPQOY9.

IF INDX=GP0O9 IS GREATER THAN INDX-GP04

COMPUTE TINDX=-RPOR = INDX-GPOA -

ADD TNDX-=GPOs TO POSN~NIEW (INDX-GPO0S).

1

{INDX-GPOB) .

(INDX=GP09) .

+ CNDS-MRGD '+



0R7500

087600
0RT7480
0R7ROOQ
087309
088000
0R8100
08200
088300

0R8400

088500

. 0R8690-
CRB8790

ORBARCO

-0BB9OO

089010

089100

0R9200
049100
0HRG400
0RYSHQ
NRGEND
GRYT700
DRYAND
NR99nC
090000

090]00
090200,
0907300

0904990
090500
090600
096700
090R0Q
0909n¢C
091000
091150

o . 155
 MOVE +0 TO INDX-GPO9
GO TO 4985=SHIFT-TO-RULE,

MOVE SHFT-wHOL TO SHFT-PEST.

GO TO 492-GN-RIGHT.

495-5SHIFT-TO-RULE. *

ADD +1 TO INDX=GP

IF INDX-GP09 1S EATEP THAN INDX-GP10
GO TO 496=-PUT-TIT-RACK.

ADD +1 TO INDX-GPOAR.

"MOVE SHFT-RULE (INDX~GPDY) TO TEMP-RULE

GO TO 495-SHIFT-TO-RULE.

494=-PUT-1T~RACK.

MOVE TEMP-AREA T0 DCSN-TTMS (INDX-GPO7).

-

497-SHIFT=-RULFS=FND.

EXIT.

L
-

498-5HJFT-RULES=-END.

ExIV.

4899-SH]1FT-END.

ExIT.

S00-CHECK-REFERENCE .

k

MOVE +0 TO NUMB=«GOTO,
MOVE RCVG-INDX TO INDX-KEY,

(INDX=GPOB) »

PERFORM 700-READ-POINTFP THRU T749- QFAD POINTER -END.

MOVE SPACE TO RULE-FLGS.. -
MOVE TABL-ACTN TO TABL-KEY.
MOVE #YES# TO MRGE-TEST,

S10-RcAD=-ACTIONS.

0917200 -

091300
nvlang
091500

" 091AN0

091799
091R00
191990
C926n0
ng2ynn
¢o9e>2no
092300
092400

0925190 -

092600

92700

0928nQ

PEFFORPM Ho0o- READ-TABLE THKI} R4G-READ-TABLE- END.

IF EROR-CODF = 2
MOVE #NO # TQ MRGE=- TEST K
G0 TO 599=CHECK=-REFERENCE=-END.
MOVE NTRY-DATA T0 ACTN-RECD.
IF GOTO-CNST NOT = #G0 TO #
G0 TO S20-NOT-GO. )
IF GOTO-NAME NOT = MRGD-TARL
. G0 TO S30-GET-NEXT-ACTN.
1F MRGE-FLAG = 1
GO 70 51%~STORE-GO,
IF TARL-CNDS = 0
G0 TO 515=-STORE~- G0
MOVE +0 TO INGX-GPO1,

FERFORM 590=-VERIFY-MRG THRU 5G4~ VERIFY MRG=END

TIMES,

515-STORE=-GO.

0929070 -

093000

IF MOGF-TEST NOT- tYESz

G0 TO 59GQ- CHECK PEFFRLN(‘F END-
ADRY +) TO NUMB-GOTO.
IF NUMB=-GOTO IS GREATER THaN )0

TARL=-RULS
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©7931 093190 " MOVE #NO 2 TO MRGE-TEST .
. »93? 093200 . GO TO 540-DUPLICATE=-GOTO. '
933 093300 . MOVE NTRY~INDX TO GOTO-PECD (NUMB- .60TO) .
1934 093400 - GO TO 530-GET-NEXT- ACTN.
“935 093500 . -
2936 . 093600 SP0-NOT-GO. 3 ‘ ’
“* 937 293700 1F TAHL ~CNDS = 0
"938 093800 : © 6G0TTO 530-GET-MEXT~-ACTN,
7939 093990 MOVE +0 TO INDX-GPO]. '
RECIY) 094000 -+ PERFORM S580-CHECK-RULES THRU 589-CHECK- RULES END TAEL RULS
TS 094100 TIMFS. _
“942 094200 , R
‘9473 094300 GBG-GET-NFXT-ACTN.
“ 944, 094409 IF NTRY-NEXT =
£ 945 094500 GO TO S54n0-DUPLICATF-GUTO.
ST 946 094400 MOVE ‘NTRY=NFXT TO TARL-kEY.
T.947 094700 - GO TO 510~READ-ACTIONS, ‘
T948 094800 :
_:849 094900 540-DUPLICATE-GOTO. .
G50 - 695000 IF NuMB=-GOTO = 1
951 n951ng GO TO 596-CHECK-REFERENCF-END,
" g52 095209 IF NUMR-GOTN 1S GREATFR THAN 10
9573 095300 ‘ MOVE 10 TO NUMB=GOTOQ. : . .
954 0954090 HOVE GOTO-RECD (NUMB-GOTO) TN TARL - KEYs
7955 095500 PERFORM B00-READ-TABLE THRU R49-REAN-TABLE-END.
"956 095600 MOVE NTRY-DATA TO ACTN-RECDH. :
T" 957 095700 MOVE NTRY=~INDX TO GOTO-THIS. - ¢
- 958 . 0YS800 MOVE NTRY=-PREV TO GOTO-PREV. |
" 959 095990 MOVE. MTRY-NEXT TO GOTO-NEXT.
-iqﬁg 096000 MOVE +0 T0 INDX=-GPO1, ;
7961 096100 . \
962 096200 545~GF T=0THER=GATO - .
“Taa3 S96300 ADD +1 TO INNX=GPOl.
"7 a64 T Y| IF INDX=GPO] = NUMB=GOTO :
" 965 096500 HOVE GOTO-RECD (NUMR=-GOTO) TN GOTO-PECD {1
966 096600 MOVE 1 TO NUMB=GOTD
~ 967 096700 MOVE GOTO-THIS TO TABL-KFY NTRY-INDX
2968 096R00 ¢  MOVE GOTO=-PRFV T0 NTRY-PPEV
9609 096900 | “MOVE GOTO=-NEXT TO NTRY=-NEXT
© 7979 097000 MOVE ACTN=RECD TO NTKY=DATA
"971 0971n0 PERFORM 7S0-WRITF-POINTER THRU 799-WRITE- PoINTEP -END
Trg72 697200 PERFORM AS0-wRITE-TAKLE THRU A99-wRITE~- TABLE-END '
973 09713np GO TO 599-CHFCK~REFEFRENCF~ENR. -
T 974 097400 FOVE GOTO-RECD (INDA~GPnl) TO TARL-KEY.
"975 097500 - PEFFOPM B00-REFAD-TABLE THRU R49=REAN-TABLE- -END.
976 097A90 MOVE NTRY-DATA TO GOTO~{ INE.
977 . 09770( MOVE +0 TO. INDX=-GPO2,
‘978 W EFELN FERFORM 570~COMRINE~RULFS THRU S709- rOMHINF ~RULES- END.
‘979 697900 MOVE NTRY-PPEV TO LAST-TNDX.
J 980 NY8Nag  MOVE NTRY- err TO NEXT-INDX,
981 T09R10Q IF LAST-INDX = 0
“942 098200 C MOVE NFXT INDX TO TaBL- anN
"983 098300 GO TO S50~CHAIN.
_I9R4 noBany, MOVE LAST=-INDX TO TARL-KEY,
_. 985, 096500 . "PFRFORM H00-RFAD-TABLE .THRU A4O-REAN- TABLE ~END,

686 (9BA0Q ‘MOVE NFXT INDX TO NTRY=- NEXT.



[ B X IO ]
i
D
0
o

068700
DIBANN

098900-

0959000
099100
099200
099300
093400
099500
099A00
Ne9790
099a90
0999np
100000
100100
1007200

100300

100490
100510
100600
120700
19GRN0D
100910
101000
101100
1Ini2opp
101300
101490
101590
101600
101700
101R00
101900
102000
162100
102290
102300
102400
1025900
102600
102700
172800
10200
103000
103100
103210
1063300
103400
163519
193600
103700

103R0C
Na3ang

104006
164190
104200

15¢

PERFORM B50-WRITE-TARLE THOU R99-WRITE-TARLE-END.

- SUBTRACT 1 FROM TABL-ACTS. . A

SUBTRACT 1 FROM TABL-1TMS.
MOVE NEXT-INDX TO TABL-KEY.

PERFORM B800-READ-TABLE THKRU R49-REAND-TABLE-END,

MOVE LAST-INDX TO NTRY-PREV,

PERFORM B50-WRITE-TABLE THRU HQ9 WRITE TARLE=-END.

MOVE #Xx# TO RLSE-SNGL.

MOVE AVAL-TFRM TO LAST~INDX.

MOVE GOTO-RECD (INDX-GPGL) TO NEXT—JNDX.
PERFORM 2B0-CHAIN THRU 289=CHAIN-END.
MOVE SPACE TO RLSE-SNGL.

GO T0 545-GET-OTHER=GOTO.

STN-COMBINE-RULES.

ADD +1 TO INDX-GPO2. o
IF INDX=-GPn?2 IS GREATER THAN an
G0 TO S79-COMRINE-RULES-END.
IF GOTN-RULE (INDX=GP(?) NOT =.SPACE
TMOVE #X% TO ACTN<RULE _(INDX-GPQO?).

4
GO TO 570-COMHINE-RULES.

57Q-COMHBINE - RULFQ END.

EXIT.

SA0-CHECK-RIILES,

ADD +1 TO INDX-GPOl.
IF ACTN-RULE (INDX=GPO1) = SPACE

GO TO SR9-CHECK-RULES-END.
MOVE #X% TO RULE-FLAG {INDX—GDQJ)..

SA9-CHECK-RULES—-FND-

EXIT.

SAN~-VERIFY-MRG..

AND +1 TO INDX=-GPpl.

1F ACTN-RULE (INDX-GPOl)y = SPACE
GO TO SOR-VERIFY-MRG- END!

IF RULF-FLAG (IWNDX=-GPO1) NOT = SPACFE
MOVE #2WN0 2 TN MRGE~TEST,

SOR=VFRIFY=-MFG-END .

Ex1T. .

599-CHECK-REFERENCE~END.

EXIT,

600-ERFOP-ROUTINE. °
MOVE FROK-CODE TO MESG-NMHR,

MOVE FROW=MESH (FROR CONE) TO EROR-TEXT.
DISPLAY ERDR-AREA. :
MOVE SPACE TO ERORP-TEXT. ERNR=VALU. -
IF ERNR-CODE = 1 OR &4 NR 5
GO TO 950-ERROR=-TERM.



1063
'loaa
“1045
_1046
' :10&7
-1048
-10646
_1¢50
1051
-1052
21¢53

_ 1854

C1055
_1056
_1057
_1058
_1¢s9

1960
“1n6l
-1a62

1763

J1064

1065
_1066
“1067

1068
J1069

1070
“1a71
1¢72

1173
“1n74
1075
1076
T1a77
1eTH
“1n79

“19R0.

15R1

T1a82,

1CR3
“1084
“1985
1086
“1187
“14RH
1089
_1090
_1691
1097
“1093
'1nqa

“1n95.

T1096
“1n57
109k

104300
104400
104500
104600
104700

104800
104990

105000
105100
105200
105300
105400
105500
105600
195700
105800
105900
106090
106100
106700
156300

106490

106500
106600
106700
106R00
106920
107000

.107100

107290
107300
177400
1075490
197400

107700 .

1C7R00

107900

108000
178100

108240

1668309
108460
138500

138600

108700
108R00
1084990
129000
109100
109200
109300
1069400
1729500
199600

139700 .

199RNO
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£99-FERROP-ROUT INE~ END. ' , - :
EXIT. | N _ _ ' :

'700-READ~POINTER.
READ nTINQ;x INVALID KEY
MOVE I TO EROP-CODE
MOVE INNX-KEY TO EROR-VALU
PFRFORM 600~ERRUR-ROUTINF THPU A99-ERROR- ROUTINE -END
60 TO 749-READ=-POINTER-END.
_MOVE 0 TO EROR-CONE.

2769-READ-POINTER-END,
EXIT.

150-WRITE~- POINTER.
WRPITE DTBL-PNTR INVALID KtY
MOVE 4 TO EROR-CODE
MOVE INDX<~KEY. TO FROR-VALLU
PERFORM A00- ERROP-POUT IMF THRU 699 ERROR ROUTINE END
GO TO 799=WRITE-POINTER-FND.
MOVE 0 TO EROR-CODE.

799-WRITE-POINTEP-END.
EXIT, ﬁ oo

RON-FFAD-TABLE . - )
. FEAD DETARLS INVALID KFY | . o -
v MOVE 2 TO EROR-CODF . ‘ '
"MOVE TARL-KEY TO EROR- anu
MOVE .0 TO TABL-KFY '
PFRFORM 600~ERROR=BQUT INF THRU /99- ERROR—ROUTINE ~END
&0 TO A4G-READ-TABLE- END.
- MOVE 0 TO ERO®-CODE.

ALO-RFAG-TABLE~FND.
EXIT.

850-wRITE-TABLE. \
WRITF DTBL-MTRY INVALID KEY.
MOVE 3 TO ERQOF-CODF : T
MOVE TARL-KEY TO FROR-VALLU
CMOVE 0 TO TARL-KEY

PFRFORM AN0=-FRROR=-RQAUTINF THRU auq-ERnongnouTlNE-ENn'

GO TO B99-WRITE-TARLE-END,
MOVE 0 TO EROR-CODE. ‘

AQQ-wR ITE-TARLE-END.
ExXIT.

900-TERMINATION.
IF NONDF=-PSES IS GREATEP THAN MAXM PSES
60 TO 910-TERMINATION.
MOVE 7 TU EROR-CODE.
SUHTRACT 7 FROM NOOF-PSFS.
MOVE NONF=~PSES TO EROR-vALL,

L=

[P S R



. 159 ) .
“1099 109900 - PERFORM 600-ERROR-ROUTINE THRU €99-ERROR~ROUTINE-END,
~1120 110000 . : :
_1101 110100 910-TERMINATION,
“1147 110200 MOVE- +0 TO RETN-CODE. o h -
1103 110300 MOVE zAVAIL2 TO INDX-KFY.
“110s 110400 MOVE AVAL-PNTR TO DTBL-PNTR,
1105 110500 . PFRFORM 780-wRITE~ POINTER THPU 799-WRITE- -POINTER=-END.
“1106 110600 GO TO 999-ENDIT. :
1;07 110700
_110A8 110R00 95n-ERRORP-TERM.. :
‘1109 110900 MOVE +99 T0 RETN-CODF,
T1110 111000 : ' '
1111 1111n0 999-ENDIT.
_1iez 111200 CLOSE DTINDFX.
1113 111319 CLOSE DETABLS.
Nlla 111490 RETURN. .
11158 111510 - '

20 LENGTH IS 012072
UpRrR SCHM USED
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77001 006100 INENTIFICATION DIVISION,

_r002 000200 PRNGRAM=-IN, DETRLIO. _

2003 000300 INSTALLATION. SIR GEQRGE WICLIAMS UNIVFRSITY.
7004 000400 DATE-COMPILED. MARCH -2y 75/07/1R.. - :
25005 000500 REMARKS,

5006 000600 . THIS PROGRAM WILL PERFORM PRINT FUNCTIONS IN THE
21007 - 000700 DECISION TABLE GFNERATTNG SYSTEM. _
FPO0R “000R00
©009 000900 ENVIPONMENT DIVISION,
~+010 001006 CONMFIGURATION SECTION, , -

Le0l1 001100 SONRCE-COMPUTER. 6#400. ok
~%0l2 001200 ORJECT=COMPUTER., 640¢.
_rol3 00300 INPUT-OUTPUT SECTION,
70la 001400 FILE-CUNTROL. —
_"0ls 001500 SELEGT DTINDEX ASSIGN T DTINDEX
_tole 001600 ORGANIZATION IS STANDARD
i N ar1700 FILE-LIMIT .IS 1000
e rple . C01RDO ACCESS MODE 1S RANDOM
o019 001900 SYMROLIM KEY IS INNX-KEY.
25020 002000 -
Sro2h 002100 . SELECT DETARLS ASSIGN TO DECTRLS
"02? . 002200 FILE-LIMIT 1S 10000 :
“823 002300 ) ACCESS MODE 1S RANDOM
L0P4 4 0024n00 ' ACTUAL KEY 1S TARL-KEY,
_;nas - 002500
026 002400 CATA DIVISION.
Cr027 002700 FILE SECTION.
_-028 002800 -
r 2029 002900 FD DTINDFX \
c7030 023000 . BLOCK CONTAINS 1 RECORDS  *
_703) . 003100 ° RECORD CONTAINS 60 CHARACTERS
_n032 0n3200 - DATA PECORD IS DTBRL-PNTR
£33 003300 LABEL RECORNS ARE OMITTED.
_T03a 0N3400 ' -
“3035 0035060 01 DTBL-PNTR. ‘ :

1036 003600 U5 TABL-NMRR ' PIC X(5), ’
TTe37 003700 0S TARL-NAME RENEFINES TARL-NMRR PIC 999v99.
C* 038 003800 0S5  TARL=NEXT PIC X(SY.

039 003900 S  TABL-LAST PIC X(5),
T040. 0040070 CS TaBL-INDX PIC 9(5),
_t041 . 004100 . €5 TABL-RFTO PIC 9(5), .
U042 004200 - 0S5 TARL-RFRY PIC 9(5).
CT0430 T 094300 CS TARL~-COMD PIC 9(S).
_Tnay 004400 05  TAHL-ACTHN PIC, 9(5). .
_r06sS 004590 25 TARL-ITHS PIC 9(%),
T 046 0J4hNQ 95  TARL-ACTS PIC 9(5),
RIS 00e700 VS TABL-CNDS PIC 9(S),
_p4n 004R00. 95 TAR%-RULS - PIC 9(5).,
JT069 00480 . :
_rose 005000 FD DFTARLS T .

1051 005100 BLOCK CONTAINS 1 RECQORNDS - -
#2052 005200 RECORD CONTAINS 132 CHARACTEPRS
1053 0n5300 OATA RECORD IS DTRL-NTRY
© 054 005400 LABEL RECORDS ARE OMITTED,

055 . 0NSS500

:?056 005600 N1  DTbL-NTRY.
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095800
005900
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006300
006400
006500
006600
006700
006800
006900
007000

007100

007200
007300
007400
007500
007600
007700
007800
007900
008000
008100
008200
008300

008400

008590
00BA00
0608700
008800
008900
009000
009100
009200
009300
009400
009500
NN9ANQ
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0S NTRY-COMN,
10 NTRY=-INDX
- 10 NTRY=-PREV
10 NTRY-NEXT

05 NTRY-DATA-

COMMON=-STORAGE SECTION.

01

WORKING=STORAGE SECTION.
CINDX~KEY

77
77
77
17
77

77

77
77
77

77

01

01

209700 -

QU9RQO
00v49ng
o1¢o0c9
0l01co
0l10~2ng
0102379
0104090

010500

010400
010700
010R0Q
gloang
pllonn
011100
011200

01

01

nl

COMN=-INFO,
05 RETN-CODE
05 - PASD=INFO

0S5 REPT-LIST REDEFINES

10 RQST=-CODE
10 REPT-FLOS

TAHL-KEY
INDX=-GPQ1
EROR~-CODE
TOTL-LNES
LINE-CNTR
PAGE~CNTR
INDX=GPD2
F-FLAG
H-FLAG

EROR-MSGS,
05 FEROR=TARL.

10 MSGO1 PIC x(30) VALUF #TABLE NOT FOUND - TERMINATE
10 HMSGO2 PIC X(30) VALUE #NO ENTRY IN FILE - SK]IP
10 MSGO3 PIC X (33

9(5),
5(5),
9(5),
X(117) .

PIC
PIC
PIC
PIC

PIC
PIC

59 (4). COMP.
X(138).
PASN-INFO.
PIC X

PIC X(128).

P1C
PIC
PIC

X(5)
9(5) -
(&)
PIC 9{4)
PIC 9(5)
PIC. 9(4)
PIC 9(4)
PIC 9({4)
PIC X¢
PIC X

COMP
COMP

COMP
COMP
COMP

r——

OCCURS 10 TIMFS.

VALUE
VALUE
VALUE
VALUE

‘VALUE

VALUE
VALUE
VALLUE
VALUE
VALUE

#FIRST#.
0. ' >
0.

0. *

0.‘

75.

0.

0. ,
SPACE.
SPACE.

P
Fa

VALUE #DECISION TAHLE PRINT REQUESTED%#.

05 EPOR-MESG REDEFINES EROR-TABL 0OCCURS 3 TIMES PIC x(30).

PRNT-RECD.

‘65 PRMNT-CODE

05 PRNT-CCTL

OC' DQNT"'DATA-
10 PRNT=-POSI1
1¢ PRNT-FLOS
10 PRNT-POSL
10 PRNT=-FLI1G -

ERUR~AREA.
(5 MFSG=IONT
05 MESG-NMAR

05 MFSG=FLOG

S  FEROR-TEXT
05 . FROR-FL91
05 FROP=-vVaALLU

NAMESRECD.
05 NAME=NMRP
05 NAME=0R TG

COMD~-RECD.
vk COND=~INFOQ

‘PIF

PIC

PIC X
PIC X

PIC X .
PIC x(122)
PIC X

PIC X(R)

PIC %(9)
PIC 99
PIC X(5)
PIC X(30)
PIC X
X(R4)

PIC
PIC

989vag,
A(106)

X(77)

VALUE

VALUE

VALUE
VALUFE
ValLUE
VALUE

VaALUE
VALUE
ValLUf
vaLUE
VALUE
ValLUE

vaLUE

VALUE

2F 2,
SPACE.

SPACE.
SPACE.
SPACE.
SPACE.

rete DETI0Z.
0.

2 ===
SPACE.
SPACE.
SPACE.

SPACE .

SPACF.

B
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73113 011390 05 COND-FLO1,

ra1l4 011400 " 10 COND-RULE  PIC X OCCURS 40 TIMES.
S7115 011590 : , ‘

X11le 011600 01 ACTN-RECD. . ' ’
4117 011700 05 ACTN-INFO PIC X(77) VALUE SPACF,
se118 011840 05 ACTN-GOTO REDEFINES ACTN-]INFO.

n*119 011990 ' 16 GOTO-CNST  PIC X{(&),

nt120 012000 10 GOTO-NAME PIC 999v99,

st121° 0l21n0 . It GOTO-FLOS  PIC X(6A}.

0122 012700 0S5 ACTN-FLO1. ‘ ' | _

{123 012300 10 ACTN-RULE ~ PIC X - OCCURS &n TIMES,
S6124 012400

_x125 012500 01 RFTO-RECD. _ : :

I L 012600 - 05 RFTO-NUMB PIC 99 : VALUE 0.
L1127 012700 US PFTO-ALFA. A :

-~128 012R00 10, RFTO-TARX  PIC X(5) OCCURS 23 TIMES,
r-129 012900 0S . RFTO-INFO RENEFINES RFTO-ALFA. :
~2130 - 013000 16 RFTO-TABL - PIC 999va9 OCCURS 23 TIMES,
_f131 0 0l3100 ‘ - - ‘

11132 0137200 01 RFRY-RECD. : —
© 133 013300 05 RFBY=NUMR PIC 9y VALUE ©
~ 134 013400 ¢S PRFRY=ALFA, o '

SI135 013500 1C  RFSY-TABX  PIC X(S) OCCURS 23 TIMES.

_2136 0 013600 0% RFHY-INFQ REDEFINES RFBY~ALFA. .
~"137 013700 10 RFBY-TABL  PIC 999v9e QCCURS 23 TIMES.

. 138 013800 | ‘
“~139 013900 01 FXGO-LINE. : , |
140 - 014000 05 FXGO=-FLOS PIC. X (&) VALUE #G0O TO #.
ST 14 014100 US FXGO-NAME PIC 999.99, )

__ 142 0la?op

2143 014300 01 PRNT-LNFS.

"164 . 014400 05  PPNT-LNE].

__l65  0lseS90 . 107 LNEI-FLN1  PIC X(12) VALUE #] #soe TABLE #.
L 146 0T4600 10 LNEI1-NAME = PIC.999.99, \ .

C 147 . 0la700 10 LNEL1-FLOS  2IC x(5), VALUE # -~- %,
_o148 n14800Q 10 LNE1-FL1n  PIC X(15) VALUE #RELATED TO ORIG2.
-~149 014900 1€ LNE1-FLIS  PIC X(11) VALUE #INAL LAHEL #.
1590 015000 1N LNE1-ORIG PIC X(74y | VALUE SPACE.
S151 015100 10 LNEI-FL20 PIC X VALUE #1#,

_. 152 015200 - ' : ' '
J7153 015300 .~ (S PPMT-LNEA.

“154 015400 I LNE3=-FLOO PIC Xx - ’ VALUE =21 #,
-7155 015500, 10 LNE3I=INFO  PIC X(77) VALUE SPACE.,
7156 n15600 : 10 LNF3-FLO1  PIC XXX VALUE # 1 2,

- 1157 015700 19 LNE3-FLOS, i _

158 015819 15 LNE3-RULE PIC X OCCURS 40 TIMES.

159 N15930 “ 1% LNE3=FLIn  PIC XX ' VALUE 2 1z,
I160 016007 , | ' :
.16} - 0léelao . U5 PRHT=LNE«, :

St162° 016200 16 LNF4-TA4L ' PIC 999.99, _

7163 016300 ' 16 _LNE&-FLO1  PIC XX : VALUE SPACE.
Tt 164 0l6ang ‘ 10 LNE&4=FLOS  PIC X(14) VALUE SPACF.
“*165 016500 10 LNEG=FLA7. PIC X(112) VALUF SPACF.

166 016606 . 10 LNE4-FL10 REDEFINES LNE4-FLO7 OCCURS }a TIMFS.
167 016700 15 LNE4-RFNX,

168 016800  ° o 20 LNE&-RFNC . PJC 990,99,

4
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h el |

bl Py |

P51 i

016900
017000
017100
017200
017300
017400
017500
017600
017700“
017800
017900
01R000
018100
018200

- 018300

018400
01R859Q
od 8600
0187n0
018R00

01A9n0 .

015000

05

- 05

05
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15 LNEs=FL1S PIC xx.

10 LNES-FLOI

10 LNES-FLOS
10 LNES-FL1Q
10 LNES-FL1S

PRNT-LNF6.
10 LNEA=FLO)
10 LNE&-FLOS

PRNT=LNET.
10 LNE7-FLOS
10 LNE7-CNDS

. 10 LNE7-FL1o
10 LNE7-aCTS

10 LNE7-FL15
10 LNE7-RULS
10 LNE7-FL2Q
10 LNE7-FL2S

PIC X

PIC X(RN)Y®

PIC X(42

PIC X -

PIC X(R1}
PIC X(é})

PIC X(14)
PIC ZZ9.

PIC X120

PIC 2Z9,

PIC X{(10)°

PIC Z49.

PIC X(7R}

PIC X

VALUE
VALUE
VALUE

 VALUE

VALUE
VALUF

VALUE

VALUE

VALUE

VALUE
VALUE

21#,
ALL 2-2#,
ALL #-#.
:Ii'

ALL i:;\f.
ALL #=#,

#1 CONDITIONS =#.

# ACTIONS =#.

#  RULES =#.

SPACE.
CEIF,
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198
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019100 PROCENURE DIVISION USING COMN=INFO.
019200 000-PROGRAM=-START SECTION 75.- -

019300 000~ START.

019400
019500
019600
019700
019R00
019900
070000
60”0100

020200

070360
020400
0720500
020600
00”0700
020800
0720900
cZ1000
021100
021200
021300
0Plapo
02150¢
n”leng
021700
021800
0219090
022000
022100
N2200
022300
022400
022590
0722600
022700

022800

0722900
0723000

0723100,

023700
073300
0P34ng
023500

0P3AND

0237090

. 0723R0¢0

n23an00
¢2ennn

024100
024200

024300
NrPas9Q
0245990

- 024600

MOVE 3 TO EROR-CODE.

PERFQORM 600-ERROR- ROUTINE THRU 699-£RROR-ROUTINE- END.

OPEN "TNPUT DTINDEX,
OPEN INPUT .DETARLS. ‘
MOVE #2FIRST2 TO INDX-KEY.

PFRFORM 700-READ-POINTER THRU 799-RFA(D~ pOINTER ~END.

MOVE 0 TO TARL-KEY.
MOVE SPACE TO F-FLAG,
MOVE SPACE TO H-FLAG.
MOVE +0 TO INDX-GPO1.
MOVE 6 TO TOTL-LNES.
MOVE +75 TO LINE-CNTR.
MOVE 0 TO PAGE-CNTR.

" MQOVE #F2 TO PRNT-CODE.

100-GET~-PEPT-CQONES.

ADD +1 TO INDX-GPOl. ' L

IF INDX-6GPN]1 1S GREATER THAN 10 ~ - '
MOVE +0 TO INDX~GPO1 :
GO TO 300-READ-TINDFX .

If ROST-CODE (INDx- GPO1) = #F2
MOVE 2X# TO'F-FLAG.
1IF ROST-CONE {INDX=GPQ]1) = #Hz

MOVE 2X#% TO H-FLAG.
6Go TO 100-GET~REPT-CQOFS.

R

200-PEAD=-TMNDEX. -

FFRFORM T00-RFAD- POINTED THHH 799-READ-POINTER~END,

MOVE TARL-ACTS TO LNE7-aCTS.
MOVE TAAL-CNDS TO LNET-CNDS.
MOVE TARL-RULS TO LNE7-PULS,
MOVE TARL-INDX TO TARL-kEY,
PERFORM 800-PEAD~ TABLE' ThRU 299-READ-TABLE-END.
IF EROR-COCF NOT ‘= 0
" MOVE 0 TO EKOR-CONF
KOVE 0 TO NAMF-NMHR
MOVE SPACE TO NAME-0OKIG
GN TO 30S-TITLE.

. FOVE NTRY=-DATA TO NAME-RECD.

306-TTTLF.

MOVE NAME-nNMAR TO LNE1-NAME
MOVE NAME—-QRTG TO LNF1-0R1G.
IF TARL-CNDS = 0 ° ‘
AND B TO TOTL-LNFS
ELSE _
_ ADD % 7O TOTL-LNES.
ADD TOTL=LNES TO LINF-rNTkR,
IF LINE-CNTR IS GREATER THAN &



0264700

. DR24R00

prannn
025000
025100
025200
025300
025%00
075500
0725600
0°S700
025890

025900

026000
026100
076700
026300
0°6400
07276510
026A00
0267900
026800
0269nQ
027000
027100
027200
027300
027400

- 0P7500

NPT600
027700
N”27800
077900

0rPEn00

028100

" 028200

02?8300
0P84n0
Q0PHSNQ
N28A00
028700
02BR00
0728900
029000
9729100
0292100
0791300
129400
029500
OPIAND
029700
0”29R00
029900
030000
030100
0307200
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PERFORM SQ0-PAGE-HEAD THRU 599-FXLT.
- MOVE #0# TO PRNT-CCTL.
MOVE PRNT-LNE6& T0O PRNT-DATA,
. PERFOPM 590-WRITE THRU S9%-FXIT.
MOVE PRNT-LNE1 TO PRNT-NATa,
FERFORM 590-wRITE THRU S99-EXIT. _ :
MOVE PRNT=-LNE7 TQ PRNT-DATA. . .
PERFORM 560=WRITE THRU S99-FXIT.
IF TARL=-KEY = 0 -
60.70 320- CONDS. .

310~-READ-CONTINUES. -

IF EROR-CODE NOT = 0
MOVE 0 TO EROR-CODF
"GO TO 320-CONDS.
MOVE NTPY-DATA TO PRNT-DATA,
MOVE #12 TO PRNT-P0OS1 PRNT-POSL.
PERFOPM 590-WRITE THRU S99-EXIT.
IF TARL-KEY NOT = 3
GO TO 310=-READ-CONTINUFS.

PERFORM Hoo;RFAD-TABLE THR!] pqg-qgff-TABLE—END.
}

320-CONDS.

MOVE 272 TQ PRNT-P0OS] DpNT—POSQ;
FEKFORM S90~WPITE THRU .S99-FEXIT
IF TARL-COND = 0

GO TO 333-ACTION-TARLE.
MOQVE TARL-COND TO TARL=-KEY.
MOVE PRNT-LNES TO PRNT-DATA.
PERFORM S9D-wRITE THRU G599-EX1T,

A25-READ-CONDIFIONS.

- FERFORM HO0-READ-TABLE THRU A99-READ~TABLE-END,
IF EROR~CODE NOT = 0
MOVE 0 TO EROR-CODE
GO TO 330-END-CONDS.
MOVE NTRY-DATA JO COND-RECD.
MCVE. COND=INFO TO LNE3-INFNO.
MOVE COND-FLO1 TO LNEI-FLOS.
MOVE PRNT-LNE3 TO PRNT-DATA.,
PFRFOPM S590-wRITE THRL) G99-EXIT.
IF _TABL=-KEY NOT = 0 '
0 TO 325-READ=-CONNITIONS,

130=END=CONDS.

MOVE ALL #-2 TO LNE3-TNFO.

MOVE ALL #-% TO LNEJ-FL0S.

MOVE PHENT=LME3 TO PRMT-DATA.
FERFORH S90=-wRITE THRII 59G-FXIT.
GO TO 335-ACTIONS,

333-ACT JON=TARLF .



“
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030300
030400 MOVE PRENT-LNES TO PRNT-DATA. _
030500 PERFORM SQO-wRITF THRU . S99-FEX7IT.
030600
030700 3135~ACTIONS.
030890 : :
030900 MOVE TABL-ACTN TO TARL-KEY. .
031000 _ .
031100 24N-RFAD-ACTIONS.
0317200 .
031300 _ PERFORM 800- -READ-TABLE THRU R99- RFAn-TABLE END.
031400 IF EROP-CODE NOT = 0 . :
031590 MOVE 0 TO EROR-CODF
031600 GO0 TO 345~END-ACTIONS.
031790 o
031A00 "MOVE NTRY-DATA TO ACTN-RECDH,
031900 1F GOTO-CNST = #60 TO =
032000 MOVE, GOTO=NAME' TQ FXGO-NAME
032100 " MOVE FXGO-LINF T0 ACTN-]NFQ.
0327210 MOVE ACTN-INFO TO L%E]-TNFO.
032300 MOVE ACTN-FLN] TO LNE3I-FLOS.
032409 MOVE PRNT-LNE3 TO PRNT-PATA,
NIAZSO0 FERFOPM S590- WPITE "THRl) 599 FXIT.
032600 - IF TaASL-KEY NOT = 0
032700 G0 TO 340-REAND-ACTIONS,
032800 . -
379 . 032990 R4S-Enn-ACTIONS, .
13390 033600 ,
~+33) 0331990 MOVE PRNT=LNFEA TO PRNT-NATA.
27332 033200 PERFORM 560-wRITE THRU 59y- —EXIT.
"33 033300
T334 033400 350-REFERENCES.
_»33% 033500 L
c 336 033600 - IF INDX-KEY NOT = ZAVATLZ
T7337 033720 GO TO 3n0-READ-INDFx,
T3a33p n33ang MOVE 0 TO PAGE-CNTR.
27339 033900 MOVE 75 TO LINE-CNTR,
S5 340 034000 MOVE 2HZ TQ PRNT-CODE,
_1361 034100 . MOVE zFIRST# TO INDX-KEY.
S 47 N3a2np PFRFORM 709 RFAN=POINTER THRU 799 RFEAD- POINTEP -END.
TT43 n34300 .
TR 034693 3I55- HFAD RPFTO.
_ W5 pR4sa) |
_ 346 NGANG - MOVE n TO INDX=GPA2.
A7 03470¢ MOVE #REFERS TO # TO LNF&4-FLOS.
LY n3a8n0n PERFORM 700-READ-POINTFR THRU 799-READ=POINTER~END.
T34y 934300 MOVE TARL=-NAME T0 LNF4-TAGL.
2350 035nng MOVE TAKL=RFTO TO TARL-KEY.
© 7 a51 035100
t357 235209 140-READ,
~ 7353 0i%3Ing .
LT 035400 - 7 IF TAKL-KEY = 0
~ 71355 235509 ' MOVE # NO TARLES vesusy TQ LNEa FLO7
7356 N35649 GO0 TO 3KR7=-PRINTIT. '
7357 N3STQ PERFOPM 800-PEAD-TABLF ThPRi) RQQ- DEAD TABLE=~END.

" T3se 035An00 IF EPOP-CODE NOT = ¢



359
{360
=361
"362

=363,

fa64
1365
366
367
368
- 1369
~370
371
372
~373
*374
37S
374
377
- 37R
-a79
{380
Saal
©382
~383
T 384
~ 385
Y3RE
~387
' 3A8
f 389
399
139
-397
“393
" 394
1395
g 3196
- 397
398
1399
T400
ta0l
a2
" 403
AT
r405
r 406
407
NLOR
B40Y
410
411l
“41?
“413
2 A

035900
0360C0

L 036100

036200
036300
036400
036500
036600

036700

036R00
036900
037000
037100
037200

037300,

037400
037500
0376060
037700
037830
N37900
63I8NN0
038100
p3Broo
038310
038400
038500
038630
03B70(
NABABHO
038900
039000
039100
03200
N391300
039400
0395n0
D3I9a00
0397C0
N39RN0
039900
gs0nno
D60190

.0a0?7290

040390
Dagang
g6d5ne
WER VLT
060709
NsQANQ
040900
natloao
041100

fulrPng

pulang
0“1.600

MOVE 0 TO INDX- GDOI.
PERFORM 400- WPITE RFTO THRU 449-WRITE=- RFTO ~-END

167

MOVE 0 TO EROR-CODE RFTO=-NUMR
MOVE SPACE TO RFTO-INFO-

GO TO 365-PRINT,

HOVE NTRY-DATA TO RFTO-RECNH.

365-PRINT.

TIMES.
IF TaAAL=-KEY NOT = 0
GO TO 360-READ.

267-PRINTIT.

IF RFTO-NUYY = 0

MOVE # NO TAHLES ﬂnuﬂ*: TO LNE&~- FLOY..
MOVE #0¢ TO PRNT-CCTL.

PERFNRM S510-wRITE THRU R/99-EXIT.

MOVE TARL=-RFRY 70 TARL-KEY,

HAOVE #REFERENCED HY=z TD LNES-FLOS

MOVE 0 TO INDX-GPh2.

370-READ.

IF TARL-KEY = 0 ‘

MOVE # NO TARLES wswus#tz TO LNF4=-FLO7
GO TO 377-PRINTIT. °

MOVE 0 TO INDX-GPO1.

PERPFOPM BOO-RPEAD-TABLE ThkU R9Y=-REAN-TABLE-END.

1F EROR=CODF NOT = 0

MOVE 0 TO EROR-CODF RFQY-NUMR
MOVE SPACFE TO RFBY-INFQ

.60 TO 375-PRINT.

MOVE

NTRY=DATA TO RFRY-RECD.

375-PRINT.

PERFORM 450-wWwRITE-RFRY THPRU 499-WRITE-RFBY~END RFBY-NUMB
TIMES. :

IF TARL-KEY NOT = 0

6O TO 370-READ.

377—PRINTIT.

IF RF“Y NUMA = 0

MOVE 2 NO TARLES #eas#ez ,J0 LNE4-FLOT,.
PEKFORM SY0-wRITF THRU SGY-EXIT,

IF INDX=KEY NNT = zAVATL%

G0 TO 3ASS=-REAN=RFT.0O.

MOVE

+0 T0O RETN-CODE.

6O TO GOO~TERPMINATION,

430)=wRITF-RFTQ.

AN

1

TO Innx-GR01.

RFTO-NUMR

"



S 415
_tLle
R

127 b}

LRI BN

‘418
*419
1620

T42]

C422
423
‘424
14?5
L4226
T427
1428
4G

L7430

“431

Te43p

433

A VA
CT435
“436
Tt437

“438
436G

YY)

n46]

Ll P
“4h43
Shby

CLubs
e
IRy
Tlaun

446G

faSO

AN

TI452

" 453
C 454

T1 455

REL)

487

S 463,

. *uSe
:459

460

ablf

462

aba

Tfaeq

_ab6
abv

46k -

T 467G

Tra70

041500
0al600
041700
041800
041900
042000
042100
062200

Na2300"

042400
042500
042600

N42700.

042800
042900
043000
043100
0437200
043309
043400
043500
043600

043700

043800
o0s3000
044000
0sa100
0&&?00
064300
Qa4ang
NLL5QQ
Qas a0
GLaTnQ
Qu&4An(

044500

045000
nasS100
CaS200
pabang
045400
pasSsagn
pLs5a0Q
fa57090
0uSaN0
0465900
faubnap
Na6l16n

L4LQ-

450

-WRITE-RFHY.

1bo

1F INDx=GPO1 IS GPEATER THAN 23
MOVE {0 TO INDx-GPQO)
GO T0.449-WRITE-RFTO-END. -
ADD 1 TO INDX-GPOZ.
IF INDX-GPO? IS GREATER THAN 14
MOVE 1 TO INDx-GPp?
PERFORM S)10-wRITF THRU S59Q-FEXIT.
IF"RFTO=TABX (INDX-GP01) NOT NUMERIC
MOVE ‘RFTO-TARX (INDX=GPO1) TO LNE&4=-RFNX (INDX-GPOZ)

ELSE : ~ .

MOVE RFTO-TARL (INPRX=GP91) TO LNEa4=~RFNC. (INDX-GPp2).
WRITE-RFTO=-FND.

EXIT.

CADD 1 TO INPX-GPOl. .-

LOQe WP ITF-RFHY=FND.

500-

Slo

pabrnNn

nebticn
NGBLND
046500
abANQ
pu670g
NnaebRrRND
fL6900
guinnq

CJF PRNT=CCIL = #0#

IF INDX-GPO1 IS GREATER THAN 23
MOVE O TO INDX-GPQ]
G0 TO 499-WRITE-RFRY-END.

. /_‘

CADD 1 TO INDX-GPO2.

IF INNDX-6GPO? IS GREATER THAW 14

MOVE 1 TO INDX-GPOP

PFERFOPY 510~WRITF THKU 509-EXIT,
IF PFRY-TASX {INDX=GPNY) NOT NUMERTC .

MOVE RFB3Y-TAHRX (INDX-GPO1) TO LME4a=RFNX {(INDX-GPOZ)
FLSE : .
MOVE RFARY-=TARL {(INDX-GPA1)Y TO LNEa—RFNF (INDX-GPOE)&h

-

ExIT.

PAGE=HFAD.

" IF F=FLAG = SRACE

GO TO S90-EXTT. .
MOVE TOTL-LMNES 70O LINE- CNTR,
MOVE #12 TO PRNT-CCTL.

MOVE SPACE TO PHENT- DATA
GO TO 590-wRITE.

—WRETE. ) | :

1F H-FLAG = SPACE
GN TO S99-EXTT.

ADND 3 TO LINF-CNTR.

"IF LIME-CNTR IS GREATER THAM 60

MOVE & 70 LINF=-CNTR . ;
MOVE 212 TO PRNT-CCTL : o
MOVE SPACE T0O PRNT=NDATA ‘ :

MOVE PRNT-RECD TN PASU-TINFQ

ChALL #DETRLYY# USING COMN=INFO
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047100
047200

047300

0s«Tapp
047500

S 047600

047700

047800 -

047900
nagBnng
048100
048200
048300

04Bang

048500

48600

0aB70Q
04BBQG

- dan9ng
osgnng

Q49100

0492ng
049300

049&00
049500
0&9600
04970
0&9300
0499n(r

050900

050100
0580200

050300
050400

050500
050600
050700
050R00
050990

- 051000

0s1la0
05172n¢
0513np

" pSlang

051500
cslang
051700
051890

S 05190¢

052090
052190
052209
052300
052400
052500
052600
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MOVE 20# TO PRNT-CCTL.
MOVE PRNT-(LNE4 TQ PRNT-DATA.
MOVE SPACE TO PRNT-LNE4. '
GO TO 590-wRITE. :
S90-wWRITE.
IF PRNT~CODE = #F# AND F-FLAG SPACE
GO TO S599-EXIT.
. IF PRNT-CQODF = #H# AND H- FLAG
GO 70 59Qw EXIT.
MOVE PRNT-RECD -TO PASD-1INFO.
CALL #DETRL91# USING COMN-INFO.
MOVE SPACE TO PRNT-CCTL.
-MOVE SPACE TO PRNT-DATA.

SsPACE

S99-EXIT.
EXIT.
£00-ERKOR-ROUT INE.

MOVE EROR=-MESG (FROR-CNDE) T0 EROR-TEXT,
MOVE ERO~-CODE  TO MESG~NMER.
DISPLﬁY tPOQ AREA.
MOVE SPACE TO EROR-TEXT EROR-vAL'I.
" IF EPQRP-CODF =.1
MOVE +39 TO RETN-CNNE
GO TO 900-TERPMINATION,.

AQQ-EDROP-ROU11NE-END.
ExIT.
700-READ-POINTER,

FEAD DTINDEX TNVALID KFEY
MOVE 1 TO EROR-CODF
MOVE 1INDX-KEY TO EROR-VALLl
pcwroam 60N-ERRORP~ROUTINF THRPU AY9-ERROKR- ROUT]NE ~END
A0 TO 799-READ-POINTEF-FND.,
MOVE TARL=-NEXT TO INNDX-xEY,
MOVE 0 TO FROR-CONE. ,
MOVE TARL~ITMS TO TOTL=LNES,

Fl

799-KFAD-POTNTER=Ftil),
ExIT.
BOO-KFAD=TAHLE .
FEAD DETAHLS INVALID KEy - ‘
MOVE 2 T0 EROR=-CODE
MOVE TARL-XEY TO EPOR-VALU

MOVF 0 TO TAHL=-KEY
PERFORM 600-FRROR- QOUTINF THRU £99-ERROR - RouTINE END



35527 052700
<5248 052800
- 2529 052900
- 5530 053000
_°531 053100
. 1532 053200
24533 053300
*534. 053400
22535 053590
S1536 -~ -053600
-+#537 053700
538 T 053800
~539 053990
~n540 054000
541 054100

0 LENGTH 15
0R SCM SED

-

00746

170

GO TO 899-READ-TABLE-END.
MOVE -NTRY-NEXT TO TARL-kEY,
MOVE 0 TO EROR-CODE.

RI9-READ-TARLE~END. »

900-TFRMINATION.

3

EXIT.

CLOSE DTINDEX.
CLOSE" DETABLS.

RETURN,
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2050

t
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051
052
053
054

055

656

000100
000200
000300
000400
© 000500
000600
000700
000R00
000900
001000
001100
001200
001300
001400
001500
001600
001700
001800

001900

002000
002100
002200
002300
002400
002500
002600
002700
002800
002990
003090

003100

003200
003300

, 003400

.003500
003A00
00N3700

- 0038CG0
003900
004000
0nalod
QnN&a?2o0
004300

004400
004500

004600
DN4700
004RGO

p0a9Q00 .
005000 -
005100

- 005200
005300
005400
nosso0

005600
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TOENTIFICATION DIVISION.
PROGRAM=ID. DETRL40.
INSTALLATION. SIR GEORGE WILLIAMS UNIVFRSITY
DATE-COMPILED. 1972. 75/07/18..
ENVIRONMENT DIVISION,
CONFIGURATION SECTION,
SQOURCE~-COMPUTER. 6400,
O0BJECT-COMPUTER. 6400.
INPUT=QUTPRPUT SECTION. .
FILE-CONTROL . ‘
SFLECT SOURCE~DECK ASSIGN TO SOURCIN.
SEVECT INTER]1 ASSIGN TO INTEFRL. )
SELLECT INTER2 ASSIGN T0 INTEPZ,. - -

DATA DIVISION,

FILE SECTION.

FD SNURCE-DECK , .

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS B0 CHARACTERS
'DATA RECORD 1S° CARD

LAHEL RECORNS ARE OMITTFD.

01 CARD..
02 CARD-LABL. - '
' 03 FIRST~ CDIGIT PIC X. B
88 COMNT . O VALUFS #Ci#e #8#e 2D2s #,#, #2F2,
. 03 LABEL-CDIGIT PIC X OCCURS 4 TIMES.
v2 FTLLER PIC- Xx.
. AR  NOT-=CONTINUATION VALHES :n:- -SPACES.
02 CARD-RONY PIC X(&6),
' BR NULL-CARD VALIIF SPACES.
v2 CARD-CHARACTER RENEFINES CAKD-RODY OCCURS - 6A T;MEq PIC Ko
pe CARDNO - Plc X(R). :

FD INTEPRP1 .o ' 3
LABEL RECORDS ARE OMITTED '
HLOCK CONTAINS 20 RECORNS
RFCORD CONTAINS 76 CHARACTERS
DATA RECORDS ARE INTCARDs LABEL-RECORD.

01 INTCARD.

Uz Charl . PIC ¥.
- 02  INSTMNT PIC X{71). .
02 . INT-CHARACTER REDEFINES INSTMNT OCCURS 71 TIMES PIC Xa
G2 IMT-LENGTH . 0 PIC 9(4).
01 LABEL-RECORD.
: 2 FILLER PIC X
02 EXTRA-PART PIC 99999,
U2 FIRST=PART PIC X(5),
2 FILLEP , PIC X{61).
82  INT=LNTHX’ PIC Xta),
FD  INTER? L S '
LasEL RECORDS ARE OMITTED )

BLOCK CONTAINS 20 RECORDS



102

1)

1o \|.-'|

~103
r104
105
106

2107

leOB

0

L]

1109
‘110

<%l

112

005700

172

otlzeo = _ 05

PAKD4 .,

RECORD" CONTAINS A0 CHARACTERS
00SR00, DATA RECORD 1S INTRECZ.
005900 . :
006000 01  INTREC? PIC X(R0).
006100 .
006200 COMMON-STORAGE SECTION.
006300 *
006400 01 COMN~INFO. .
006500 05 RETN-CODE " PIC S9(4) coMP,
006600 05 PASD-INFO.. . ..
C 006700 10 REPT-CODE PIC X.
006R00 10 REPT-INFO. ‘ o : ‘
006500 - . 15 NONX-LABL. PIC x(5), X
007000 1S NORX=-INFO ™ PIC x(132).
007100 . €5 REPT=-LIST REDEFINES PASD-INFO. :
007200 10 - ROST~-CODE PIC X OUCCURS 10 TIMES.
007300 . 10. REPT-FLOS PIC X(12R), .
007400
007500 WORKING-STORAGE SECTION. ' ) ; - -
007A00 77 LABL-NUMBR PIC qca) USAGE cOMP-2 VALUF 0.
007700 77 CNTR-GPQ} _PIC 99 USAGE COMP-2 VALUE 0,
007800 77 L. PIC 99 USAGE COMP~2,
0N7900 77 L1 PIC 99 USAGE COMP-2.
008000 77 U PIC 99 USAGE COMP-=2,
- 008100 77 Ji PIC 99 ~ VALUF 0,
008200 77 1 . PIC 99 .- USAGE COMP=-2,
008300 77 11 ' PIC 99 USAGE COMP-2.
0nBapo 77 172 PIC 99 USAGE COMP-2.
008500 77 K PIC 99 ' USAGE COMp-2,
C0BA00 T7. SORC-FLAG PIC X VALUE #0#¢
COBT00 77 . LABL-FLAG : PIC X “"VALUE 20%#.
00BAND 77 GOTO-FLAG PIC X VALUE #1%,
008900 77 ODLRS-FLAG PIC X VALUE #0#.
~ 009006 77 © LAST-CHAR | PIC X VALUE # £,
009100 77 EROR-INDX PIC S99 VALUE +0 COMP.
009200 77 INDX~GPO1 PIC 59(a) VALUE +0 COMP.
009300 77 INDX-GPO2 PIC S9(4) VALUE +0 COMP,
009400 77 C-FLAG PIC X VALUE SPACE.,
009500 77 E-FLAG PIC' X VALUE SPACE.
009600 77 SQORC-LNTH-STOR PIC Stl4) COMP VALUF 0.
009700 77 PROG-ENDF PIC 9 VALUE -0.
009800 : o '
009900 01 LABEL-TABLE. . " ‘ )
010000 02 TABLE-LENGTH PIC 999 usKGE COMP VALUE 1.
. 010100 U2 LARFLS OCCURS 500 TIMES, :
010700 03 OLDLARL PIC X(5).
010300 . 03 ADITION PIC 599999 USAGE COMP, r
010400 - _ ‘ - o ' ' '
010590 01 PACK-TARLE,
010600 02 PAKDCARD PIC x ' OCCURS 8 TIMEs.
010700 . : :
010”00 01 PaKDR REDEFINES PACK= TABLE.
010900 02 PAKD7.
011000 B 03 PAKDG6. , S
011100 04 PAKDS. : ‘ .

- Nmesmemi mumal el e . L L
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5129
130
‘131

132
~133
T134
~135
1136
+137
-138
*139

sr14]

705

R Y
1145

-1“6.
T167 .

Tr14R

149

S1150

.

.

"151
£152

~ 153

“154
2155
156

_ 157

15A
*159
160
RIS
362
161'
164

t165

“156
167
]68

-

.

011300
011400
011500
011/00
011700
011800
011900
012000

012Y00 .

012200
012300

012400
012500

012600

012700

012800

012900
013000

cl31c0
013200

013300

013400
013500

013600
013710

N138ng
013600

014000

0l&4tno

014200

0143np

0laapo
‘014500
0lam00
0la700

014800
0]4900
015000
N15100
015200

¢15300 -
0154090

N1550¢
015600

"015700

OISHOO

015100

016900
nletno

016200
c0l6300
F1h690

N16500

01660
616700
n16800

-

.01

01

01

cl

01,

173 o
06 PAKN3.
07 PAKD2. .
-~ 08 PaKDl  PIC X,
08 FILLER PIC X,

—

07 FILLFR PIC X,
06  FILLER™ . PIC X,
. .05 FILLER . . PIC Xx.
04 FILLER . | ‘ PIC X.
03 FILLER : PIC X.
02" FTILLER, " PIC x,
LAST-LAREL « _ y :
02 FILLER PIC & ~ VALUE #N#.
G2 LAST-ADITION -PIC 9946909 VALUE D. .
"U2 CLAST-OLDLABL CPIC X(8) . . WALUE zw®a 80z,
GEN-GNTQ." o i
03 GOTO-CHAR - - PIC x - VALUE #Az#,
03 LADJGOTO. A , ‘
05 FILLER . PIC X{6)  VALUE 260 T0 =,
05 GOTO=-ADR, E .
07 GOTO-NEW . PIC 99999,
07 . G0TO=-0LD PIC X(5).
05 GOTO-DIGT REDEFINES. GOTO ADP PIC x OCCURS 10 TIMES.
COND=-REC. SN )
32 FILLER CPYIC X VALUE #C%.
02 CONDTION . PIC X(71). .
C2 COND=CHAR REDEFINES CUNATTION PIC X OccURS 71 TIMFS,
€2 COND-LENGTH PIC 9(a) vALUF 71. .
s
RESULT-REC. = & . _ _ .
v2’ FILLER - PIC X» VALUE xn:.
02 RFsaLT PIC X(71).
12 RES=-CHAR REDEFINES RESALT PIc X ‘OCCURS | 71 TIMES.
G2 RES-LENGTH - PIC 964y VALUE 71.
02. PE% LNTHX REDEFINES RE€ LENGTH PIC xta).-
ELSE- pgc._ “ T .
02 FILLER .. PIC X, VALUF #E=%,
(2 ELSE-FIFLD PIC X(71), ' -
- £2 FLSE-LENGTH PRI gl VALUF 7). -

.01 -

01l

01

@

.u? ELSE-LNTHX RENEFINES ELSF-LENGTH PIC X (4.

1CO”PUTED -G0-TO0.

U  60- To ann OrrURs 50 TIqu PIC xa . S T

- NUMRTIC- COMD GQTO PFDFFINES COMPUTED Gau-Tn. . BN

(2 NUM=60- To- CUND occues %o TIMFG PIC Y.

F
GOTO- NF'XT

‘. ) g
vl FILLER PIC K(ﬁ) NALVE 260 T0 2,
€3 GOTO-NEwWLABL PIC 99999 Y S '?& -
U3 OGOTO- oLnLaBL - - BRI, XLR).

13 GOTO0- OLDDTG PEDEFINES GDLD QhDLAPL OCCURS & TIMFS PIC

- T
- . . N
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5169 016900 01 CONDS. . o : . ‘ "
:\170 017000 02 FILLER? PIC XI(5) VALUE #.EQ.0%.
II17T1 7 017100 (02 Ecual REDEFINES-FILLER2 PIC X OCEURS 5 TIMES,
ce172 017200 02 FILLER3 . PIC X(5) . “VALUE #.LT.0%, '
S173 017300 G2 LFESTHAN REDEFINES FILLERA PIC X Uccuas\? TIMES.
_G174 017400 .r
F17S . 017500 01 EXTRA-RELORD« : )
w176 - 017600 62 FILLER RIC X _VALUF #A%, -
St177 017700 02 FILLERs - . PIC X{71). -
_.178 .017A00 - U2 EXTRA-CHARACTER REDEFINES FILLFP& OCCURS 71 TIMES PIC X.
_"179. 017900 02 FXTRA-LENGTH PIC Q(4). :
r180 018000 , N
_~181 N16100 01 CMNT-TARL., ©
It1R2 018200 0% CMNT=LNTH PIC 9t , VALUE 0 COMP.
©~183 018300 US  CMNT=RECD PIC X{72) OCCURS 20 TIMES,
<5184 - 018400 . ‘ -
ohas 018500 01 Do-STack. : , : :
186 018600 62 STACK-LENGTH PIC 99 VALUE 0 COmpP.
L1RT 018700, 02 "DN-TEST OCCURS 99 TIMES.. : '
21188 018RQp 03 DO-TST v PIC X(67).
_T1R9 . 01R990 03 DO-COND REDEFINES D0O-TST 0CCURS w7 TIMES PIC X.
_7190 019000 63 DO-COND-LENGTH PIC Q9.
7191 . 019100 03 DU-RSLT ' PIC X(AT7).
- 1192 019200 - - N3 DO-INCP REDEFINES DO-RSLT OCCURS 67 TIMES PLC X.
T*193 019300 - 0% DU-INCR-LENGTH PIC 99,
1194 019a4n0 . 0 DO-PFTH.
195 019500 ' ‘05. . DO=-ADITION PIC 29999, -
_S196 019500 .0% 'DO-OLNLARL PIC X(S).
_7197 019700 93  DO-FND-LARL PIC 9(S). : . '
<7198, 019800 G DOl REDEFINES FO-EnND-LaARLY . '
“ 199 - 019910 © - 6S  FILLEP LPIC 9(s), :
3200 T 020000 05 DO-FHD ©PIC 9. s ) , .
Sie0l 020100 ' ‘ : ' -
r202 020200 01 SOIRCE-STATEMFNT, ' . ®
_e203 070390 3 LAHL. _ S .
21204 020400- - »  FIRST-DIGIT : PIC X.
- 7205 020500 © 05  LAGFEL-DIGIT OCCURS 4 TIMES PIC X,
2206 020A00. 63 DIJIT'REDEFINES LABL PIC X OCCURS 5 TIMES. b
TL267 020700 43 SOURCE-CPDS : PIC 99 COMP VALUE ¢. '
_>208 070R00. 03 SOURCE=LENGTH - 4 PLC 9(&) COMP VALUF 0. - . 4
o 0209 020900 - {3 LDV, . ' S
.2k 021a00 B8 SNURCE-CHARACTER 0CCURS 1370 TIMES PIC x.
Coc211 - 02llmg. - . NS FILLEFR - PIC X.
oo2re 021200 » 3 ALT-R0ODY REDEFINES ROULY, C '
213 0”130 - -05  SOURCE-CRD-STORE OCCURS 20 TIMES PIC Xx(&6),
_.2la 021400 05 FILLEP . ' PIC X, : -
_T2ls 0°1500 : . ' .
P16 0721600 01 BESG-LINE. ‘ ' o
_te1r o 0”170, 9% VESO=TONT PIC X(9) . VALUE zsea DET4Q2,
.- P1R 0P1ARMD . (S MFSA-NMRR PIC 99 VaLuF n, .
’*219 . 02”1900 . - uS MESG-F0S oIC X(S) - " VALUE 2 === 2,
ce 220 072000 U&  MESG-RRFA PIC x(30) VALUE SPACF, -
=221 022100 05 FROR=-VALU ., PIC X{R7) VALUE SPACF. ;
¢??? - 022Pnr0 : | - \ ' :
223 022300 01 EROR-MSGS. N ‘ ' e T
.~2?¢. Ng2aeng vs MESG—VAUI. . o :
. Y . ' S e A & . ? R

<y . . . . i



072500

022600 -

022700
022R00
022900
023000
023100
023200

10
10
10
10
10
10

MSGO1
HSGOo2
MSGO3
MS5G04
MS605
MSGO6

175

PIC x(130}
PIC X(30)
PIC x(30)

PIC x(30}

PIC X(30)
PIC X(3D)

VaLUF
VAL UF
VALUE
VALUE
VALUF
VALUE

#SYNTAX¥ ERROR IN COMPUTED GO TO#
+STATEMENT SYNTAX FRROR,
#T00 MANY CONTINUATION CARDS  #
#LABEL NOT FOUND i ‘ z
2FORTRAN TRANSLATION REQUESTED #
#COMMENT LOST - CAP, EXCEEDED #

05 EROR-MESG REDEFINES MESG-vVALU OCCURS 6 TIMES PIC x(30).

b

[\l



~233
~234
~235
236
5237
7238
{239
1240
2261
A247?
#2463
~2u4
r 245
S 266
247
=248
=2ao
2250
251
“252
253
1256
~255
1256
P57
. 258
~259
r260
=261
1262
263

P 6

265
P66
267
1268
. 269
1270

271

272
-273
2T4
275
1276
S277
~278
w2719
280
~28l1
282
~2R83
284
285
- 28A
287
-28R

023300
023400
023590
023600
023790
023800
023900
024000
0724100
024200
024300
024400
024500
p24600
024700
024800
074900

025000 °

075100
0Ps200
07”5300
375400
025500

0729600

0725700
N25R00
625900
0P6000
0261040

0r6e200

026300
026400

026500

NA6A00
a2671TNn0
Freang

0726990
0PT000

027199
n27200
027370
0P7an0
oPIanQ
0PT6ANQ
NPT700
0P78n0
027900
28000
07”2810
0PB2NN
0PB390
028400

- 078500

028AN0
028710
CPHADYD

176

PROCEDURE DIVISION USING COMN-INFO.

000-PROGRAM=-START SECTION 0.

100-START.
MOVE +5 7O EROR- INDX. :
PERFOPM 1040-ERROR=ROUTINE THRU 1049-ERROR-ROUTINE=-END,
MOVE SPACE TO E-FLAG. '
MOVE SPACE TO C-FLAG,
MOVE +0 TO INDX-GPOl.
MOVE SPACE TO CMNT-TARL.
MOVE . 0 TO CMNT- LNTH.

-~

102-GET-REPT-CODES.
ADD +1 TO INDX-GPOl.
IF INDX-GPQ1 IS GREATER THAN +10
G0 TO 104-PROCESS. .

IF ROST-CODE (INDX=GP01) = 2Cz
MOVE, #x2 TO C-FLAG,
IFf RKQST-CODE (INDX=GPO1) = 2E#"

MOVE Xz TO E-FLAG.
G2 TO 102-GET=-REPT-CODES.

104-PPOCFESS,
. MOVE 2000002 TO OLDLABL (1). .
MOVE 0 TO ADRITION (1],
OPEN INPUT SOURCE-DECK,
OPEN OUTPUT INTER].
OPEN OUTPUT INTER?.
Y
105-KEAD. . ) . . s
READ SOURCE-DECK. AT END GO TO 295~-CLOSE.
MOVE CARD T0 REPT-INFOQ, —
PERFNORM 1005~WRITF-LINE ThoYy 1009-wRITE-LINE-END.
IF COMMT - :
PERFORM4 1DY10=-COMMEMNT THRU 10)4-FXIT
60 TO. 105-READ. : -
- IF NULL-CARD . 4
G TO 105-READ.

Y10-FFAD.

IF DLRS~-FLAG = 21+
GO YO 1P4~SHIFT. .

PERFORM 1050- wRITF CQMMFNTR THRL) 1089-WRITE-COMMENTS~END.

IF PROG-ENDF = #]% ' ‘
~0 TO zqq-CLosE.

1F SORC~FLAG = 212 GO .TO 295-CLOSE.

HOVE N T0 SOURCE-LENGTH. SOURCE-CRDS.

MOVE SPACE TO BONDy. :

PFRFORM 953-CHECK-DO-STACK Twnu qqq EXIT.

MOVE CaRD-LaBL TD LAHL.

llﬁ-wr D.
PEHFOPM 957-STORE- SOUQCF THRI) 950- FxIT.

113-KFAD. . :
KFAD SOUSCE- DECK. AT END . ) '
MOVE 212 TO SORC-FLAG :



028900
079000
029100
029290
0729300
029400
029500
029600
029700
0P9300
079900
030000
03010¢

"030700

030300
030400
030500

030600

0307ng

030900

031000 ",
" 117-PACK-CARD, _
S ADL Y TO 1. N

031100
0312900

0311390 °

0314angq
0315np
031600
031700
031809
03190¢
03201990
032100
032200
032300
032400
N32500
032600
032700
032800
032900
033000
0331460
033200
033300
¢334anp
033590

A

033600 -

033709
N33400
033900
n34npo

34100

0342np
34309

034400 -
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60 TO ]]d-FIND-LENGTH.
MOVE CARD TO REPT-INFO,

PERFORM 1005-WRITE-LINF THRU 1009-WRITE~L INE-END

1F CoMNT
PERFORM 1010-COMMENT THRU 1014-EX]IT
0 TO 113-READ.

IF NULL-CARD .
GO TO 113-READ.

IF NOT-CONTINUATION

~ NFXT SENTENCE
ELSE .
G0 TO 112-READ.

114~F IND=-LLENGTH.

If SOURCE~CHARACTER (SOURCE-LENGTH) = SpPACE
SUBTRACT 1 FROM SOURCE-LENGTH
GO TO 114-FIND~LENGTH.

115-FACK=~CARD.

. 0308qap -

[

MOVE 0 TO 1, J.
MOVE SPACES 710 PACK-TARLE,

CIF T IS GREATER THAN SOURCE-LENGTH
' GO TO 120~TDENTIFY~NONEXEC,
I£ SOURCE-CHARACTER (1) = <pact
G0O-TO 117—PACK-CARD,

IF 4 15 GREATER THAN 7'60 T0 l?O-ID&NTIFY—NONEXEC.

ADD 1 T J. . :
MOVE SOURCE-CHARACTER (1) TO PAKDCARD (J),
GO TO 117-PACK~CARD. A »

120-IDENTIFY-NONEXEC,

IF PAKD7 NOT = 2FQRMAT (2
GO TO 127-DATA=STMNT.
EXAMINE BoDy TALLYING UNMTIL FIRST 2=z,
IF TALLY IS GREATER THAN SOURCE~LENGTH.,
GO TO 149-NONEXEC, ‘
MOVE 6 Tu 1
NOVE 0 TO 4, . .
PEQFOPM_900-COUNT-BDACKFTS UNTIL I = TALLY.
IF U= 0 6o TO 160=VALIN=-STMNT ‘
ELSE - . : -
GO To 140-NONEXEC,

122-DATA-STMNT,

IF PAKDS NOT = 2DATAz
GO TO 1?3-CHECK-NOLL AKS,
EXAMINE BUNY TALLYING UNMTIL FIRST g#=z.
IF "TALLY IS GREATER THAN SOUSCE-LENGTH
GO TO 140-NONEXEC.

" MOVE 4 10 7.

MOVE n TO Je . o
PFRF QM QDO—COUNT-HRACKFTS UMTIL T = TalLLvy.
IF J NOT = 0 ) S

¥



034500
034600
034700
0348300
034900

035000

035100
03572040
035300

035400

035500

035600

035700
035890
035900
036000
036100
036200
036300

036400

036500
036600
036700
03689(

036900
. 037000
037100

037200
037300
037400

0375070 -
037600

CR7T7990

N3TRAND

03740

178

GO TO 140-NONEXEC.
JADD 1 70 I.
EXAMINE BODY TALLYING UNTIL FIRST /%,
If TALLY 1S LESS THAN I
60 TO 140-NONEAEC.
GO TO 160-VALID-STMNT.

123-CHECK-DOLLARS.,

EXAMINE BODY TALLYING UNTIL FIRST #5%.

IF TALLY IS GREATER, THAN SOUPCE-LENGTH
60 TO 177-MISC-STMTS.

MOVE SOURCE-LENGTH TD SORC-LNTH-STOR.

MOVE #1# TO DLRS-FLAfR.

MHOVE TALLY TO SOURCE-LENGTH,

GO TO 127-MISC-STMTS.,

IPQ“SHIFT-

-

MOVE SOQURCE-LENGTH TO 1.
MOVE 202 TO DLRS-FLAG.
ADD 1 TO 1.

MOVE 0 TO 2.

175-MOVE-RACK .

ADD 1 TO 1.
IF 1 15 GREATER THAN SORC-LNTH-STOR.

MOVE J TO SOURCE-LENMGTH

6N TO 1726-BLANK-REST.
ADD 1 TO J. '
MOVE SOURCE-CHARACTER (T} TO SQURCE-CHARACTER (J).
GO TO 125-40VE-HACK. :

176=BLANK-REST.

038000

03H100
038200
03830
03R400
038500
038600

0AB70G -

N3AHAND
038900
039ncn
079110

039200

0393190
N394np

. n3ysng’

039600
A39700
039a00
039900

04000

ADD 1 TO J.

IF J IS GREATEFR THAN SORC-LNTH-STOR
GO TO 115-PACK-CARD,

MOVE SPACE TO SOURCE-CHARACTER :(J).

‘GO TO 12A=-HLANK=-REST.

127-MISC-5THTS,

IF PAKDAR = #WNAMELIST2 0OR ¥RLOCKDAT# Ok #EXTERNAL® OR_

ZOIMFNSTIO% OR 2EQUIVALF2 OR 2TYPELOGI# OR- 2TYPEINTEZ 0OR
FTYPEREALZ OR 2TYPECHARz (R zTYPFCOMPz OR 2TYPENOURz OR
ZNOUKLEPRZ2 NR 2FORTRANVZ OR 2FORTRANIZ OR 2FUNCTIONZz QR

C2SURROUTI# NR ZCHARACTF# UR 2REALFUNC® OR 2INTEGERF2 0OR -

ZDULIRLEFUZ? OR 2zCOMPLFXFz UR 2L0GICALF=z
N TO ]an—NONEXEC.
IF PAKDT £COMMON/ 2
‘ 60 TO 140-NONEXEC, -
IF PAKD?7 = zLOGICaAL2 QR xINTfﬁEPx OR :COMDLEX# 0OR #PROGRAM:
AND PAKNCARD (R) 1S ALPHARFTIC
G0 TO 140-NONEXEC.

IF PAKDG = #RFALZz GO T0O 129-FIND-EOUALS.
IF PAKDS = #ENTRYz GO TN 129~FIND~FQUALS.
IF PAKDE = 2DOUSLEZ OR 2COMMONZ GO. TO 129 FIND-EQUALS,
IF PAKDG = 2END 2
YOVE x;i 1.0 PROG-ENDF.



kT

040100

040200
040300
040400

040500

040600
040700

040800

040900
041000
041100

041290

0411300
0416900

041500

0416600
0ul7ng
CalApg
pal9ng
0472000

nasS200
045300
045409
0455n0
045600
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60 TO 160-VALID-STMNT.

129-F IND-FQUALS.

EXAMINE BODY TALLYING UNTIL FIRST ==z%,

IF. TALLY 1S GREATER THAN SOUPCE“LENGTH
GO TO 140-NONEXEC

ELSE ; . :

GO TO 160-VALID=-STMNT, ' _ N

150 -NONEXEC,

MOVE 0 TO 1.
MOVE LARL TO NONX-LABL. - '
PERFORM 1015=-WRITE-NONFXEC THPU 1019-FND,

MOVE 0 TO 1.

G0 TO 110-READ.

160-VALID-STMNT,

IF LARL = SPACES GO TO )165-NON-LABFLLED.
EXAMINE LABL REPLACING LEADING 2 # RBY #0#.
IF.LAHEL-DIGIT {a) = SPACES PERFOPY 9(5=-SQUEEZE-RIGHT THRU

i

205-STATEMENT .
MOVE #a2 TQ CHaR],

MOVE 0 TO. I.
PERFORM 961-WRITE-~INTCARD THQU Ga5-FAIT.
GO YO 110- READ.



045700

045800
045900
gu6000
046100
046200
046300
046400
046500
046600

046700

046800
046900
047nnQ
pL7Tlno
067700
047300
047400
047500
L7600
047700
0478090

047900 -
L QuB000

048100
0487200

- G4B3INg

0LRB4nQ
0=RK500
048690

gaBi7ng

QuBRNQ
NLRGOQ
0&a90n0

na9100
" na92ng

0491300
049400
049500
N496n0(0
Qu9760
NLGYRNAN
naggng
050000
05C61n0

050790,

0507300
05G4nQ
050520
050609
350700
050R00
050900
051nny

051109

081210
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210 -CHECK-TF.
EXAMINE BODY TALLYING UNTIL FIRST #=%.

IF TALLY *IS GREATER THAN SOURCE-LENGTH GO TO 213-IDENTIFY-IF
1F -PAKDCARD (3} NOT = #(# GO TO 205-STATEMENT,

MOVE 2 TO 1, _
MOVE 0 TO J. _ -
PERFORM 900-COUNT-BRACKETS UNTIL I = TALLY
IF J NOT = 0 GO TO 21B-1DENTIFY-IF.
EXAMINE - 50DY TALLYING UNTIL FIRST 2(%.
MOVE TALLY TO I.
ADD 1 TO 1.
MOVE 1 TO J.:

" PERFOFM 900~COUNT=BRACKETS UNTIL J = 0

211-ONE-RRANCH=-IF.
PERFORM .9]12-INCR-1.
IF SOURCE~CHARACTER (1)
1F SQURCE-CHARACTER (1)
If LARL = SPACES PERFORM 9]0- GENERATE-LABEL.,
MOVE T TO L1,
FFRFORM 9]1S-wRITE-CONDITION.
wkITE INTCARD FROM COND-REC.
MOVE L1 T0 1.
PERFORM 930-wPITE~RESILT.
FERFORM 977-FIND-NEXT-LABEL THRU 9Rg- Exlr
MOVE GOTO-NFXT TOQ ELSE-FIELD.
MOVE 272 TO FLSE-LFENGTH. ’
WRITE INTCARD FROM ELSF-REC.
MOVE #0% TO. LABL-FLAG,
IF CARPD-LAHL = SPACE ‘
PFRFORM Q) 0-GFNERATE-LARFL.
. GO TO 110-READ.

213-1DENTIFY-TF. \ -
IF PAKDCARD (3) = #(# GO TO 218-IDFNTIFY=-IF,

'1F PAKDA NOT = 2IFACCUMUZ GO TO 214-IDENTIFY-IF.

MOVE #ACCUMULATOP QOVERFLOW2 TQ CONDTION.
MOVE 22 TO COND-LENGTH,

MOVE 21 TO 1. .

GO TO 2le6-1F=-NK.

2La-IDENTIFY-1F,

IF PAKDAR NOT = 2IFQUOTIEZ GO TO 215- IDENTIFY 1F.

MOVE #QUOTIENT OVERFLOwz 10 FONDTION.
MOVE 19 TO COND=LENGTH,

NOVE 1R TQ T..

GO TO 216-TF-0K.

P15-1NFNTLFY-TF.

1F PAKNA NOT = 2IFDIVINDEZ GO TO 205-STATEMENT.

MOVE #DIVIDE CHECK2 TO CONDTTION.
MOVE 14 TO COND-LFNGTH,
MOVE 13 10 T.

2la-1F-0K,

L3

SPACES . GO TO 211-0ONE~RRANCH-IF.
=2 GO TO 205-STATEMENT. '
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St

513
514

4515
7516
<517

31

-I518
-2519

LA B B S | ‘|"l

3520
3521
7522
*523
{524

T3525

[ER]

526
1527
528
‘529
530

7531

Tls3p

“533
"534
535

~.536

‘537
“538
539
t 540

S84

1

547
‘843
‘Kad

SA%4s

G4 6

547

T54A

540

" 5850

~551
- 552
k!
554
555
"556

~ 557

CS5H-
°559
. 5690
o561
.562
563

:fsea
T/ gegr

566
‘567

Tr568

051309
051400
051500
051600
051700
051800
051900
052000
052100
0527200
052300
052400
052500
052600
052700
052800
052900
053000
053190
053280
053300
053400
053500

053600

053700
0S3R00
053900
054000

054100

0547200 .

05463109
nNS4400
254500
054600
054700

054R9g

p54an0
0s5sn00
nSS100
£5%290
055199
0§5hﬁ0
055500
055AN0
085700
¢55800
055910
0569000
056100
056200
056300
056400
056500
056600
056700
056A00
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MOVE 1 70O J.

-MOVE SPACES TO GOTO=-ADR.

PERFORM 940-EXTRACT-ADR THRU 96)-EXTT

UNTIL SOURCE-CHARACTER (1) = 2,2,

MOVE LADJGOTO TO RESALT.

MOVE 16 TO,RES-LENGTH.

MOVE SPACES TO GOTO- ADR .

PERFORM 940-FXTRACT-ADR THRU 941- EXIT UNTIL 1
MOVE LADJGOTO TO ELSE-FIELD.

MOVE - 16 TO ELSE~LENGTH, :

IF LARL = SPACE PERFORM 910- GENEQATE LABEL.
WRITE INTCARD FROM COND-REC.

WRITE INTCARD FROM RESHULT=REC,

WRITE INTCARD FROM ELSF-REC.

MOVE #0# TO LABL-FLAG.

GO TO 110~REAT,

218-1DENTIFY-IF,
EXAMINE B800DY TALLYING UNTIL FIRST #(#.
MOVE TALLY 7O J. =
ADD 1 TO 1.
MOVE 1 TO J.
MOVE™SSPACF TN PACK-TABLF. ,

PPN-FACK~-CONDITINN.
ADD 1 TO 1.
IF 1 IS GREATER THAN SOURCE-{ ENGTH
GO TO PP3-CONDITION-PACKFD.

= SOQURCE=LENGT -
W

IF SOURPCE-CHARACTER (I) = SPACES GO TO 220-PACK~CONDITION.

MOVE SOURCE=CHARACTER (1) T0 DAKDCAQD (Jr.
r\DU l TO J-

IF J 15 GREATER THAN R GO TD 223- CONDITION PACKED, b

» GO TO 2P0-PACK-CONDITINN,

PP3-CONDITION-PACKED,
IF PAKDSG =, zE0F 2
MOVE 2EOF=z TO CONDTTON
MOVE S TO COND=-LFNGTH
GO TO 225-1F=-NK.
IF PAKDS = 2UNITe2 GO TO 224~UNIT-COND.
1F PAKDT = =2FNDFILE=# -
MOVE #ENDFILE® TO CONDTION
MOVE 9 TO COMND~LENAKTH
GO TO Pp5-1IF-nK,
IF PAKDAR.= #2SFNSELIGZ
MOVE 2SENSE LIGHT2 . TO COMDTION
MOVE 13 Tn COND=LEMGTH
GO TO 225-1F-0K.
IF PAKDH = #SFNSESWIz
CMOVE #SFNSE SWITCHZ TO FONDTION
MOVE 14 TO LOND=LENGTH
, ~0 TO pP5-1F-0K.
69 T0 2727- IDENTIFY-1F,

PrL~ UNIT FONU.
MOVE. 2UNIT NOT READY=z2 TO CONDPTION,
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;1€77
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10

578
579
Asao
T 581
TGaP

. ~583

‘584
585
. 586
“gR7
"5AR
589
*590
‘591

_:592

593 .

594
£ 595

596
‘597

{591

1599
“600

Nl

_AR02

A0
L6006
~(05

606

~607
‘608
~609

EES K

611

K17

613

Tele

615
CAle

‘61T

_ k18
TI619
Sre2e

R Na

621

T623
St

056900
CS7000
057100
0S7200
057300
057400
057500

057600

057700

057800

0S7900
058000
058100
0587260
(58300
05R400
058S¢0
058600
058700
058R00
058900
059000
N59120
059220
059300
0594n(
059500

" 059AN0

059700
059300
059900
06Gon0
00100
00200
0601300
060600
060500

“0A0A00

060700
060800
060900
fclonQ
06l11c0g
0ALP2ON
0R130G
Nalar(
Ne1sng
0ARlAND
061700

" 0h1ACD
L 1R190 g

0Kn2000
Oh?_g] H
0RZP0D

0AR2300
062400
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MOVE & TO COND-LENGTH,

EXAMINE BODY TALLYING UNTIL FIRST #)z.
MOVE TALLY TO 1.

ADD 1 7O TI.

MOVE SPACES TO GOTO ADP,

C MOVE 1 TO J.

PERF.OPM 94Q-EXTRACT=ADR THRU 9Q4l1-EXxIT UNTIL
SOURCE-CHARACTER (I} = #.2.

PERFORM 979~NEXT-IS=-GENERATED THRU 980~- EXIT

MOVE GOTO-NEXT TO ELSE~FIELD.

MOVE 16 TO FLSE-LENGTH.

MOVE LADJGOTO TO RESALT.

MOVE 16 TO RES-LENGTH.

IF LABL = SPACE PERFORM 910~-GENERATE-LABEL.

WRITE INTCARD FROM COND-REC.

WRITE INTCARD FROM RESILT-REC.

WRITE INTCARD FROM ELSF~REC.

MOVE #0# TO LABL-FLAG. ' ‘

MOVE zUNIT READY AND NO PREVIQOUS EPPOH: TO ConnTION.

MOVE 32 T0 COND=LENGTH,

MOVE SPACES T0 GOTO-ADR,

MOVE 1 TO J, ‘

PERFORM S4n=- ExTRAcT ADR THRU 9a4l-EX1T.

PERFORM 940-EXTRACT-ADR THRU 941-EXIT UNTIL
SOURCE~CHARACTER (1) = #+%.

MOVE LADJGOTO TO RESALT.

MOVE 16 TO RES~LENGTH,

PERFORM 979-NEXT-IS-GEMERATED THRU 9B0-EXIT.

MOVE GOTO-NFEXT TO ELSE-FIELD.

MCVE 14 TO ELSE-LENGTH,

PERFQORM 910-GFNERATE-LAREL.

WRITF INTCARND FROM COND-REC. o .

WwEITFE INTCARD FROM RESILT-PEC. - '

vRITE INTCARD FROM ELSE-REC. '

MOVE 202 TO LABL-FLAG,

MOVE 2FOF SENSED ON UNIT# TO CONDTION.

MOVE 18 TO COND=-LENGTH,

MOVE SPACES TO GOTO-ADR.

MOVE 1 TO J. .

PERFOPM 940-EXTRACT=ADR THRU 954}~ FXIT. ‘

PERFORM 940~ ~EXTRACT =~ ANR THRU 941-Ex1T UNTIL
SOUPCE=CHARACTER (1) = 2.2,

MOVE LADJGOTO TO RESALT. - b

MOVE 16 TO RES-LENGTH.

PERFORM 979=-NEAT=]JS=-GEMNFRATEN THRU OHO-EX]T.
MOVE GOTO-NFXT TO ELSF~ FILLD

MOQVE 1A TO ELSE-LENGTH,

PFRFORM 91p-GENFRATE-L AREL,

WEITE IMTCARD FROM COND-KEC.

PRITE INTCARD FROM RESUL T-REC,

v ITE INTCARD FROM ELSF-REC.

HOVE 2n2 TO LABL-FLAG,

MOVE #PARITY ERROR ON UNIT2 TO annTIUN.
MOVE 16 TO COND-LFNGTH, :
MOVE SPACES TO GOTO ADPR.

MOVE 1 TO J.
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062500
062600
062790
062800
062900
0630600
063F00
063200

063300

063400
063500
063600
0R3700
063890
063900
064000
0haelC0
064200

0647300

0HAaD)
064500
064AND
0&RLTHD

T 064R0D

0RLANQ

065010
065190

06527200
065300
0AS540GQ
065500
0A56N10
065700

065460

065900
066000
066100
NA6200
066300
066400
066500
066670
0AGTND
0R6RAN
0A6900
oeTann
067120
0nT200
Q7309
pe74anQ
QATS0N0
ORTAND

0aTTNG

nATANY

ORT79NG -

cabBN0o

183

PERFORM 940-EXTRACT-ADR THRU 941-EXIT
SOURCE~LENGTH,

UNTIL T =

MOVE LADJGOTO TO RESALT.

"MOVE 16 TO RES-LENGTH, .
PERFORM 977-FIND-NEXT-LABEL THRU 980-EXIT.
MOVE GOTO-NEXT TO ELSE-FIELD.
MOVE 1A TO ELSE-LENGTH,
PERFORM 910-GENERATE-LAREL.
WRITE INTCARD FROM COND-REC.
WRITFE INTCARD FROM RESULT-REC.
WRITE INTCARD FROM ELSF=- REC
MCVE #0# TO LABL-FLAG.
GO TO 110-RFAD.

225-1F=~0K.

EXAMINE BODY TALLYING UNTIL FIRST #)#.
MOVE TALLY TO I.

ADD 1 T0 1.
MOVE- Y TO U,

MOVE SPACES TO hOTO ADR.

FERFORM 940-EXTRACT=-ADR THRU 941-fXx]T.
PERFORM 940~-FEXTRACT-ADR THRU 941-ExiT UNTIL

SOURCE- CHAPACTER
MOVE LADJGOTO TO RESALT.

(1)

MOVE 16 TO RES-LENGTH.
MOVE SPACES TO GOYO-ADR.

MOVE 1 TO U,

= YeZ,

k]

PERFORM Q4n-FXTRACT-ADR THRU 94]1-FX¥IT UNTIL
I = SOURCE-LENGTH, o
MOVE LADJGOTO TO ELSE-FIELD.
MOVE 16 TO ELSE-LENGTH,
IF LABRL = SPACE PERFORM S1N-GENERATF-LABFL.
WRITE INTCARD FrOY COND-REC.
WRITF INTCARD FROM RESULT-REC,
WRITF INTCARD FROM ELSF- REc,-
MOVE 202 T0O LAHL= ~FLAG,
GO TO 110-READ

227- IDEHTIFY IF.

EXAMINE BODY TALLYING UNTIL FIRST #(#.

MGVE. TALLY T0O
CADD 1 TO T,
MOVE 1 TO U,

Ta

PFRFORY F0N-COUNT-BRACKFTS UNTIL J

?20-SKIP-SPACES,

PFRFORM 912-INCR~-1.
IF. SOURCE-CHARACTER
IF SOURCE~CHARACTER

1)

(1)

GO TO 211-0ME=-BRANCH=IF,

MOVE T TO J.
MOVE 0 TO L.

PERFNRM 943-COUNT-COMMAC UNT]L J =
IF L =1 GO TO 235-2RRANCH=-IF,
PERFORM 915-wRITE- COMDITIUN

”OVE L TG L1

K

= Ne

= SPACFS G0 TO 27R-SKIP-SPACES,
NUT NUMERIC SUHBTRACT 1 FROM 1.

SOURCE=-LENGTH.

- -



BIRE

068100
168200
068300
068400
068500
068600
068700
068800
068900
065000
069100
069200
069300

T 06T4n0

069500
069600
069700
069849

069900 -

070010
n701n0
nN707n0

070300

070400
070500
N72A6G0
07¢700
070800
070900
071000
71100
n71200
n711309
N71410
071500
071600
071700

n718ng0-

071900
n72000
a7211¢
727200
072300
N72400
072500
072A00
072700

072830 .
- 6729090
- N73000
073100

073710
£73300
(73400
£73500

N736006
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MOVE 0 TO. L. .
PERFORM 945-wWRITE- LESSTHAN 5 T]MFQ.
MOVE, K TO COND-LENGTH.

MOVE 1 70 U. .

PERFORM 940-EXTRACT=ADR THRI} 941-EX%XIT.

PERFORM 940-EXTRACT-ADR THRU 9&6}1-EXIT UNTIL

SOURCE-CHARACTER (1) = 2.4,
MOVE LADJGOTO TO RESALT.
ADD S TO J GIVING RES ~LENGTH,
IF LARL = SPaACE

PERFORM 910-GEMERATE- LABFL.

PERFORM 979-NEXT-IS-GENERATED THRU 9B0-EXIT.

MOVE GOTO-NFXT TO ELSE-FIELD.
MOVE 16 T0, ELSE-LENGTH,

"WRITE INTCARD FROM COND-REC.

WRITE INTCARD FROM RESULT-REC.

WRITE INTCARD FROM ELSE-~REC,

MOVE #02 TO LABL-FLAG.

MOVE L1 TO K.

MOVE 0 TO L.

FERFOPM 947- WQITE EOUAL 5 TIMES.

MOVE 1 70 J.

MOVE SPACE To GOTO-ADR.

PERFORM 9S40~ ExTPArT-ADR THRU 941~ ExIT.

PERFORM 940-EXTRACT-ADR THRU 941-EXIT UNTIL

SOURCE~-CHARACTER (I).: ZeZ.

. MOVE LADJGOTO TO RESALT.

ANDD S TO J GIVING RES-LFNGTH.
MOVE 1 TO J.
MOVE SPACE TO GOTO-ADR.

PERFOFM 940=-EXTRACT-ADR THRU 9u«l1-EXIT UNTIL

1 = SQURCE~LENGTH.
MOVE LADJGOTO TO ELSE-FIELD.
ADD 5 T0O J GIVING ELSE-LENGTH,
PERFORPM 910-GENERATE-L AREL.
WPITF INTCARD FROM COND-REC.
WRITE INTCARD FROM RESULT=-REC.
WRITE IMTCARD FROM ELSE-REC.
MOVE #0# TO LABL-FLAG.

(60 T 110-READ.

P3n-¢BKRANCH=-1F.

PEKFOPE 915-wRITF- comnleom.

MOVE 1 TO J.

MOVE SPACE TO GOTO-ADR.

PERFORM 94n-EXTRACT-ADR THRU 94u)-fx[T.

PERFOPM 94D-EXTRACT=ADR THRI) 9&]=FxTT
HMTIL SOURCE=CHARACTER (1) = #.%.

MOVE LADJGOTO TO RESALT.

ADD S T0. 4 GIVING RES=LFNGTH,

MOVE 1 10 J. '

MOVE SPACE TO GOTO=ADR,

PEPFNRM 940-EXTRACT-ADR THRUI Q4l-FXTT
UNTIL I = SQURCE-LEMGTH.

MOVE LADJGOTO -TO FLSE-FIELN.

ADD .S TO J GIVING ELSE-LENGTH. *
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737 073700 IF LARL = SPACE PERFOQM 910~ GENERATE LABEL.

A
;:738 . 073800 WRITE INTCARD FROM COND-REC.
T =736 073900 WRITE INTCARD FROM RESULT-REC.
{2740 074000 WRITE INTCARD FROM ELSE~REC.
S~ 741 . 074100 MOVE #0# TO LABL-FLAG.
nn762 C74200 GO TO 110-READ. ;
L7743 074300 - o
AL 074400 240-CHECK=-00. o
21745 . 074500 EXAMINE. BODY¥ TALLYING UNTIL FIRST #=4.
1n746 074600 MCVE TALLY TO 1.
NE74T 074700  ADD 1 TO I..
r748 074800 -
L T49 074900 2473-CHECK-D0.
~=750 075300 ADD 1 7O 1.
SI751 - 075100 IF-I IS GPEATER THAN snunce -LENGTH
© 752 075200 GO TO 205-STATEMENT. ) ' _
_ 7153 075300 - IF SOURCE~CHARACTER (I) = SPACF OR SOURCE-CHARACTER (1)
_754 075400 IS NUMERIC - '
755 07550C - - GO TO 243-CHECK=DO. ‘ ~
_ 156 75600 IF SOURCE~CHARACTER (1) = #.2 GO TO 245-D0-STATEMENT.,
_ 757 075760 GO TO 205-STATEMENT. .
_ 758 N75R07 : , .
T7759 075910 245-DO~STATEMENT. ! ,
~ 760 076900 MOVE SPACES TO FILLER4,.
.76 0 C76100 - ADD 1 TN STACK-LENGTH. o
_762 0 076200 " MOVE SPACES TO DO-TEST (STaCK-LENGTH).
_r763 0 076700 MOVE N TQ DO-END-LABL (STACK-LENGTH) .
764 076400 MOVE 31 TO TI. ' A
© 1765 076500 .
1766 076600 247-DO-STATEMENT.
S T67 07RTNY IF SOURCE~CHARACTFR (1) IS NNT NtMFRIC
“ 768 076800 PERFURM Q12-INCR-1 \
Z769 - 076900 GO TO 247-DO-STATEMENT,
_.770 . 0770ng - : _ E
AR 077100 P4R-DO-STATEMENT. : o
_ 172 077209 MOVE SOURCE-CHARACTER (1) TO DO-END (STACK-LENGTH).
_773 077300 ' - S -
TE776 0776400 ?49-SKIP-SPACE. -
Z.775 077500 - PERFORM 912-INCR=T.
2776 077600 . IF SOURCE-CHARACTER (1) = SPACES 60 TO 249-SKIP-SPACF.
A 077700 - IF. SOURCE-CHARACTER (I} 15 NIMERIC
“"778 . 077RnQ. . MULTIPLY 10 KY DO=FND=-LARL (STACK-LENGTH)
779 077990 GO TO 24R=-DO-STATEMENT, ' : .
S 780 078000 MOVE 1 ToO J, ' -
- 781 078100 .- MOVE 1 TO K, .
S 782 078299 S ,
_- 783 078300 2S1~EXTRACT~VARR. : L ‘
. 784 0784990 MOVE SOURCE-CHARACTER (1) TO FXTRA-CHARACTEWR (J).
. .785 678500 . DO-COND (STACK=LFNGTHe K)s DO-TINCK (STACK-LENGTH, K},
7'7ah 078690 1f SQURCE=CHARACTER (1) = #=¢: . - :
~.7R7 078703 MOVE K TO DN=TNCR-LENGTH (STACK-LENGTH)
~788 n78A00 GO TO 255=INITIALIZF. : '
=-789 c789np _ o
T 790 079000 253-SKIP-SPACE.
Ti91 57912¢ . PEHFORM 912-INCR-7. "’

"792 . 079”00 'IF 'SOURCE~CHAPACTFR (1) = SPACE 60,10 253-SKIP-SPACE.

TR T



" 794
T1.79%
796
Tr797
;v798
€799
SR00
;fBDl
“*AN2

l\-

74803

T804
STROS
2806
4R07
£ ROA
T#R09
.-R10
811
"R12
“813
“8l4

A R BN BN |

"R1S
816

TR17

s°818
1319
“R20

Jir2z
R23
_ 824
TR25
TR26
“RP7Y
TRZH
“R29
B30
“R31
_R32

a3l

Ttady
- R3S
A36
“837

P]R

#39
SRGY
T RG1
“RL2
TR43

TRGE
o846
_.Ra4a7

CR4B

20793

"R2)-

TRLL -

e

&

079300

079400

079500
079600
079700
079800
079900
080000
0R0100
0R07200

080360
- 0B04OD

00”0500
0RO600
0R0700
CRORN0

080900

0R10N00

0Rl1nQ

0R1200
081300
0R1400

0R15N0
£A14610
0817090
0R18B00
081990
0R20N10
0R2:110

0R22n0

0R23090
0R2400
NR2500
OH2ARD
0H2700

QR8N

ge2900

0R38N0Y

0R31AC

PH3IP00

183300

0R34C0 .

(k3600
NR3ANYD

0R3ATCY

08381

NR39ND

QR4NQQ
0R4100
nR&e20g
ARaI0G
QR4LQQ
0R4500

. 0Ra600

QR4TNY
NR4R00

' MOVE J' TO EXTRA-LENGTH

186

"ADD 1 TO Js K. .
60 TO 251-EXTRACT-VARB. \

255-INITIALIZE.
" PERFORM 912-INCR=T. ‘ . )
IF SOURCE=CHARACTER (1) = %o . . .

GO TO 257-EXTRACT- COND _
ADD 1 TO J. '
"MOVE SOURCE=-CHARACTER (1) TO.EXTRA- CHARACTEP (D).
. G0 TO 255~INITIALIZE. '

257-EXTRACT~COND.
ADD 1 TO I,
IF 1 1S GREATER THAN SOURCE-LENGTH
G0 TO 263-EXTRACT-INCR,
If SOURCE~CHARACTER (1) = SPACE
‘ GO TO 257-EXTRACT-COND.
IF SOURCE=CHARACTER () = #+2
<O TO ?259- EXTRACT INCR: .. n
ADD 1 TO K. ’ :
- MOVE SNURCE- CHARncTBP (1) TO HO- cown (STACK-LENGTH; K).

[}

GO Td/257-EprACT—c0ND.

2S9-EXTRACT~INCR,

MOVE K 70O DO-COND-LENGTH (STACK-LENGTH).
MoVE 1 TO U
MOVE DO- INCR LENGTH {STACK=LFNGTH)- TO K.
P60 -COPY=-VARRB, . :
ADD 1 TO K, . ‘ . : o ‘
MOVE DO-INCR (STACK-LENMGTH. J) TO NO-INCR (STACK-=LENGTH.,
APD 1 TO U o S ‘ S : '
IF DO-INCR (STACK-LENGTHe ) = #=2 GO TO 261-INCR.
GO 70 - 2A0ugieY-vARS. ' -
PR1-1INCR, . o .
ADL 1 TO K. _ .
MOVE #+2 IQ’no-INCR (STﬁgn-LFNGTH. K)o . ,'
262-1INCR.: O \‘
IF- 1 1Is REnTrq THAN gouwcr -LENGTH ;71
60 TO ,2AS~DU=F INTSHFU. :
IF SOUSCE-CHARACTER (1) = SPACE ' .
GO TO PA?=-1NCR. : ‘ oo
ADL 1 TO K. . . , ' .
MOVE SOUKCE- ~CRARACTER: (1) TO DO=INCR - {STACK-LFNGTHs K} ..
6O TO 26P=-INCR. :
?61 EXTRACT~ IMCR.
", PFRFQRM 259- EXTRACT INCP THRU ?61-INCH. -
ADD 1 TO.h. . - “
MOVE 1 TO DO-INCQ‘(STACKPLENGTH- K).
PH5= DD“FIMIGHED, : .

WRITE INTCARD FROM ExTRn RFCORD.

K).

[



]
X
jo o]
o

12
=
0
[ ]

[t

0R43N(
0R5000
0tBRS5100
0RS200
085300

" 085400

085500
085600
0RS5700
CRSAND
0854800
0R6000
086100
0RE6200
OHE63G0

0R6LAQ .

0R6500
0H6600
0R6T00
0A6RCO
0H6900
087000

CCRT199.

OR7200
DRTIANQ
0B7400

" QA7SaC

CRTAND

T OKTTOG

OKTAR00
CR79cp
0RBPQAQ0
0RH1N10
0RRBR2n(
CREB3NQ
0Rr8ang
GHBS0D
NHBANQ
JBBTCO

*0RRBANQ

0REGAQ
0R9nne
fRY1np
Nrg2nn

0K9300 -
QHB4aNng

0Re5N0
DRGAD0
O0HYTA0

LHYAND

¢R9900
nBInne
09g1ng
pegren

nGC3ng

09040

MOVE #0%¢ TO LABL-FLAG,

MOVE K TO DO-INCR-LENGTH (STACK-LENGTH) .

IF CARD-LARL = SPACE

) PERFORM 910~ GENEDATE LARFL,. L
MOVE LAST-OLDLABL TO DO-OLDLABL (STACK-LENGTH).
< MOVE LAST-ADITION TO DO- onrrom {STACK-LENGTH) ..
GO TO 110<READ. :

270-CHECK-G0. -
EXAMINE BODY TALLYING UNTIL FIRST #=t%.
IF TALLY. IS LESS THAN SQURCF~LENGTH |
- GO TO 205-STATEMENT.
IF PAKDCARD (5) = #(z%
GO TO 278-COMPUTED-GO-T0.
EXAMINE B00Y TALLYING UNTIL FfRST‘:(:
IF TALLY IS LESS THAN SOURCE-LENGTH
o GO .TO 271-ASSIGNER-GO-TOD.
GO TO 205-STATEMENT.
??1-ASSIGNED=-GO-T0.
MOVE TALLY TO K.
MOVE o 70 J.
MOVE SPACE TO PACK-TARLF.
MOVE SPACE TO COMPUTED-GO-TO..
MOVE 0 TO 1.

?79£PACK.
ADD 1 TO 1. ‘
IF SOURPCE=CHARACTFR (1y = .SPACE
GO TO g72-PaACK, : : . .
ANDD 1 TO Ja
MOVE SOURCE-CHARACTER (1) TO PAKNCARD (J). .
IF ParD4 MNOT = #GOTOz :
GN TU 272-PACK.
MOVE ¢ TO J.

LY

273-MOVE-COND.
ADL 1 TO 1.
IF 1 1S GREATER THAN K
GO TO 27-EXTRACT-ANK.
IF SOHURCE~-CHARACTER (1) = SPACE
GO TO 273-MAVE-COND.
‘IF SQUOCE=CHARACTER (]) = 2.2
GO TO PTI-MIVFE=COMND.
ADL 1 TO J. .
MOVE SOURCE-CHARACTER (1) TO GO=TO=COND (J).
GN TN 273-M0VE-COND. ' .

PTAa-EXTRACT~ADR,

LDL 1 TO J.

MOGVE 2.2 TO GO-TO~COND (J).
ADL 1.TN J. .

HOVE 2F2 T GO=TO-COND (J).
ADL 1 TO J. .
MOVE 20# T0 6G0=TO-COND {(J). ©
ADD 1 TO UL




0951nn 279-F

0Q5HN) G
na59n¢
pRe0ND PRN=GE

188

¥TRACT-INDEX,

0 TG 279=-FXTRACT-INDEX.

HERATE-IFS.

“

Y47y ADD T TD T, .

(Qa8An( KGVE 1 10 J.

094909 MOVE SPACES TO COMPUTEN-GO-TO,
D9%nnp ' :

090590 MOVE 2.,z TO GO-TO-COND‘(J).

090600 ADD 1 TO k.

090700 'PFRFORM 910-GENERATE-LAREL.

090R%50 PERFORM 979-NEXT-IS-GENERATEN THRU 9&O-EXIT,
090900 MOVE GOTO-NEXT TO ELSE-FIELD.,

091000 MOVE 16 TO ELSE-LENGTH,

091100 MOVE SPACE TO GOTQO-ADR,

091200 MOVE J TO Jl.

0811300 MOVE 0 TU 1.

Q914ng

091809 275~EXTRACT-ADR. -

091l6c0 ADD 1 TO K, .

091700  IF SOURCE-CHARACTER (K) NOT NUMERIC

091RON GN TO 276=-WRITE-EM.,

091940  ADD 1 TO 1. .
092000 ADD 1 TO J. S T

ne2110 MOVE SOURCE-CHARACTER (k) T0O GO=-TO=-COND (J).
0u2Png MOVE SQURCE~CHARACTER (K) TO GOTO-DIGT (I).
092300 6N TO P75-EXTRACT-ADP.

092400 o

0UPSNY PTA=-WrITF=FHM,

092ANQ MOVE COMPUTEN=GN-TO TO CONDTION.

nN92700 MOVE J TO COND-LEMNGTH, ‘ )
NG2Rn0Q PERFORM 9RI-TIMIT-COND THRU 9A4- Iwyg-COND-END.
n929n0 _ O MOVE LADJGOTO TO RESALT.

093009 ADD & TO I BIVING RES-LENGTH,

9310”7 ueVE SPACE TO GOTO ADR.

093200 MOGVE 0 TO 1. )

N93390 IF SOURCE-CHARACTER (K) = #4% '

193400 PERFORM SRS-WRITFE-GROUP THRU 9R9-wRITE-GROUP-END
093500 PERFORM 3)0~-RENERATE=LARFL _
093600 crpropu 979-NEXT=1S-GENERATEN THKU GRO=EXTT
093700 VE GOTO-MEXT TQ FLsSE- FTELD

f93R079 . GO 10 275-EXTRACT-ADR.

043390 MOVE #ENDz¢ TO ELSF-FIFLD.

nosong MOVE R TO ELSE~LENGTH.

NG41np PERFORM YAS=WRITE=GROUD THRI 9R9-WR]TE=-GROUP=-END.
094203 GO TO'290-GO-FINISHED. .

0963990 ' )
CBuaqgp 27IR8=-COMPUTED=G)- TO. '

NY&asnsy EXAMINE RODY TALLYING. UNTIL FIRST z)z.

NGLAPN MOVE TALLY TO 1.

095200 ADD 1 TN 1.

nNYSANY CIF 1 IS GPEATFR THaN SOUKCE=1 ENGTH GO TO PHO-GENERATF-TFS.
065406 . TIF SOURCE=CHARACTER (]) = %42 OR SPACES

nyYsG5Aan GO TO 279-EXTRACT-IMDEX. .

- 0QS890 $1GVE SQURCF- -CHARACTEP (J) TO GO-TO-COND (J),

na5704 ADL ) TO U, '



189

Sr 961 096100 MOVE 2,# 1O GO-TO=COND (J).
2962 09620 AN 1 T UL o . ‘
©° 963 0961390 MGVE zE2 T0 60-TO-COND (J), o *
LY 096400 ADD 1 70 J, ' ' ’
7965 - 09A51Q MOVE #02 TO GO-TO-COMD (J).
_"566 096690 ADD 1 TO J.
~AQ67 096700 MOVE 2.2 TO Go-To~c0ND tJ),
57968 . 096800 ADD 1 TO J. ' .
- ~969 . 096010 MOVE 1 TO NUM-GO-TO- -conn (Jy.
TAGT70 097000 EXAMINE BODY TALLYING UNTIL FIRST #(%,
12971 . 097100 .  MOVE TALLY TO 1.
_~972 097200 _ADD 1 TO 1.
=973 01971319 MOVE 1 TO «,
- 974 097490 FERFORM 910- GFNERATE LAREL. '
_'975 097590 PERFORM 979-NEAT=1S-GENFRATEN THRU OHO-EXIT.
S 876 097600 MOVE GOTO-NLXT TO ELSE-FIELN. '
1977 097790 MOVE 16 TO ELSE-LENGTH,
'q78 C97RAO0 MOVE SPACES TO GOTO-ADR.
" 979 ne79ng : o )
37980 0YB0NE PRS-GEMERATE-IFS.
- gAal] N9k NN PERFOKM. 91P=TNCR=-T.' ‘ ' :
e8> 0YHPng 1F SONRCF-CHARACTFR (I} = SPACES GO JO 2RS-GENERATE-IFS,
“T9R3 . p9krh IF SNURCE~CHARACTER (I} = z.2
<7984 o0we4rp - PEFRFORM 951-WRITF-pROUP
7985 AUHSA g ~ PERFORM Q1N-GENERATE- meFL
TI984 098600 G0 TO 2RS5-GENERATE-]FS,
- 987 098700 - IF SOURCE~CHARACTER () = #)#
L 0988450 - PFRFORM 977~FIHN=-NEXT=L AREL THRL GRO-FXIT
7 9R9 0989ng MOVE GOTO~NEXT TO FLSE-FTELD
7999 p9voee - MOVE 16 TO ELSE-LENGTH
:qul 099100 PERFORM 951-wRITE~GROUP
"§92 ~. 099700, GO TO 2902G0-FINISHFU..
993 199395 MOVE SOURCE-CHARACTER (1) TO GOTO-NIGT (K).
+994 nusanp ADD T TO K, ‘
1995 £99500 Gr TO 2685-GENERATF-IFS.
'Qﬂ)f, LY9GANN ‘ ' _
~ 997 99700 290=-GO-FINISHED. : ' ' :
998 NQGAND IF CARD-LARL = SPACE
:,qqg f19gang PERFUKM 910-GEMNERATE~LAKEL.
“1¢00 100000 GO TO 110-READ.
1901 10100 '
1002 100200 295-CLOSF.
1003 160300 CLuse INTERl.
Ji604 10060¢
1005 100500 INN-FEOPEN
“1096 100A70 MOVE SPACE T0, REG- LNTHx
_1nc7 1007990 MOVE SPACE TO ELSF-LNTHX. v
RELLE 160810 . CFEN THPUT INTER]. )
21009 100009 S |
10140 1711900 303-FFAD,
T1811 T1c1100 READ INTER] AT EMD ‘
“1a12 1012n¢ MOVE +0 TO RETN-CONF"
1013 1nN13ny GO TO THE-END,
T1014 1ntang -
1015 171590 305-CHECK.

1016 191400 IF CHAR] = #nz



1017
_1018
1019
“1¢020
~to2l
loee
_1023
J1o24
_1925
_1o26
r1e27
_1e28
11629
_1n3¢

1031

“1632

1033

1034

21035
1136
_1n37
103p

“1039

“1040
BELS
RELY:

1043

RELE
1045
“1ea6
1047
“104nR
“1049
T1050
1951
“105?
_1053
1054

_1055_

1056
T1057
1059
“1159
1060

1061
“to6?
1163
-IOha
“14965
1266
ir67
Mool
“ 1966
1270
1071

1072

101700 -
T 101800
1019n0 .

102000
102100
192200
102300
102400

102500 .

1nr2400
102700
102R90
192900
163000

103100.

103200
103300

103400,

103500
123600
103710
103300
173900
174000
104100
174209
174300
104400

104590

104600
106700
154800
104900
115200
195109
105200
105300
1nS54anp
105500
105600
105700
1058n0
105900
106900
In6190
1067200
106390
106470
106800
1060600

136796

1M6ARNG

116600

13700
1027110
107200

150

> _
PEFRFORM 330-NEW-TARLE THRU 340-FXIT,.
IF 'CHAR1 NOT. = #-2% AND NOT = # %
MOVE 202 TO GOTO-FLAG.
IF. CHARY NOT = #R=z AND NOT = #E# AND NOT = =zaz,
GO. TO 350-~-wRITE.
MOVE CHAR] TO LAST-CHAR,
MOVE 1 TO 1.
MOVE 1 TO J, ‘
MOVE SPACE TO PACK-TABLE.

110-FaACK, )

IF INT-CHARACTER (1) NOT.= SPACE
MOVE INT-CHARACTER (I) TO PAKDCARD ()
ADD 1 T0 .

ARD VY TO 1. . ‘

IF T IS_GREATER THAN INT=LENGTH
6N TO 320-CHECK=-GO. '

IF J IS OGREATER THAN #
GO TO 320-CHECK-GO.

6O TO 310-PACK. )

-

320-CHECK=GO. : ) .

IF PAKDS NOT = 2G0TO#
60" TO 345-CHECK-CONTINUE,
EXAMINE IMNSTMNT TALLYING UNTIL FIRST =%,
IF TALLY 1S LESS THAN INT- LENGTH
G0N TO0 3SN-WRTTE.
MOVE § TO CHNTP-GPN].
MOVE 212 TO GOTO-FLAG, :
PERFOPH Yo7-COUNT-NOM-RL_ANKS THRLU GA9-EX]IT..
IF CHTR-GPQ]l IS GREATER THAN § '
G0 TO 350-WRITE. T
MOVE SPACE TO LARL.
MOVE 1 TO T+ Jo»
PERFORM 970-EXTRACT=-ADR ThRU 976-FEX1T.
IF CHAR] = 20z '
MOVE LADJGOTO TO RFSALT
MOVE. RESULT=-PEC TO INTDEC?
GO TO 390~wrRITES
IF CHAR] = 2F#
MAOVE LADJGOTN T0 FLQE FIELD
MOVE ELSE~REC 10 .ITHTREC?
GO TO 300-WRITE. "
TraVE Az TO GOTO-CHAR, :
“CVE GEN=GOTO TO INTRFCP. -
GO T 390-WwRITE.

AJ0-RE~-TAHLE . : ‘ :
1F GOTO-FLAG = #1=2
6N TY 34n=-EXTT.
BOVE THSTMNT TO GNTO-ADR.
IF LAST-CHLR = #=%2 o
MOVE ¢-2 TO GOTO-CHAR
ELSE ,
MOVE 242 TO GOTO-CHAR.
MOVE GEN-GOTD TO INTREC?.



“1073
~1Q74
“1075
.- 1076
T1077
1078
Z1079
1080
cT0R]
-1082
1083
1084
. 21085
_1086
- r10R7
1088
"19R9
“1090
71091
1092
1093
71094
714895
“1096
21197
~1098
“1799
1100
1101
Sl1ee
1103

1104

1105
_1106
_1107
_ilo8
“1109
;1110
“1111

1112
R PSR
RINE
1118
1116

1117
T111A
_1119
11206
“1121
e
“1123
1124
“1125
1126
_1127

1128

167300
107400
107500

107600

107700
127800
1079ng
1080100
1081n0
108200
I1nB83np
1GB400
108509
108600
108700
108820
108900
109090
109190
1097200

109390

109400
109500

1094/00

X " 191
WRITE INTREC2.

I6n-EX1T,

345-CHECK-CONTINUE .

EXIT. _ L]

‘l

IF PAKD8 = 2CONTINUE=2
G0 TO 303-READ.
IF PAKD3 = #END=
MOVE 212 TO GOTO-FLAG. .

350-WRITE.

MOVE SPACE TO INT-LNTHX.- o
“MOVE INTCARD TO INTREC?. : ‘ o
I90-WRITE. .

WRITF INTREC?.
GO TO 303-READ.

398-SUBROUT INE .

109700

199ANn0
109900

110000

110100
110200
116300

110400

116500

110600

110700
110RN0
1199950
111900
111109
111209
111300
IH1lan)
1115n¢Q
1116ng
111729
111809
111909
1120rg
1121
112274
1123ng

. 1l12arg

l1126np
112600
112709
112R350

MOVE #02 TO PROG=ENDF.

. OPEN QUTPUT INMTER).
- MOVE #000002 TO LAST-OLDLARL, .
" ALTER 165-NON-LARELLED TO PROCEED TO 170-FIRST-TIME.

}

60 TO 110-REAN.

TTHE-END.,

CLOSF INTERL. '

IF SORC-FLAG NOT = #1z2 -
GO TO 395-SURROUTINE. o

CLOSE SOURCF-DECK, .

CLOSE INTER?. - _ - -

RETUPH, . a

S00-COUNT-RPACKETS. ¥ o

PERFORM 3]12-INCP-1. .
IF SOURCE-CHARACTER (1) = 2(a ADD 1 TO .J. ELSE IF
SOURCE-CHARACTER (I) = #)# SURTRACT 1 FROM J.

G0S-SOUEEZE~RIGHT.

MOVE 3 TO .

MOVE &4 TO J.

PEFFORM 907-MOVE 3 TIMFS.

MOVE FIRST-PIGIT TO LARFL=DIGIT (1)

MOVE 0 TO FIRST~-DIGIT. o E

I# LAREL-DIGIT (4) = SPACES G0 TO 9N5-SQUEEZE-RIGHT.

90R-EXIT.

-

EXIT..

(;OT-NOVE .

MOVE LAREL-DIGIT (1) TO LARFLU=DIGIT (J).
SURTRACT 1 FnM |,
SURMTRACT 1 FROM U,

SIP-GENERATF-L ARFL

A



“1129
“1130
T1131
J1132

1133
T1134
J1135
J1136
21137
_1138
21139

1140

T1161
T1162
1143
J116a
1145
T1146
1167
_1148
T1169
T1150
T1151
1152
21153
T1154
11155

1156

11587

1158
“1159
T1160
_1161
11627
1163
T1166
RILE

1166

_11A7
1168
116
1170
RERA!
172
1173
1174
1178
T1176
1177
1178
117y
J1180
J11A1
RRLE
1183
1184

épzqoo
13090
: by ~saif!

113700

113300

113400
113500

113509 .

113750
113800
113900
114900
1141n9
114200
11471nn
114460
114500
114490
114700
11aRn)
li14Qng
115900
115100
1152090
115300
115440
115649

115600

115700
115870
115900
1160090
116100
1162r0
116320
116400
116510
116A80
116700

1T6R90

116670
117npn
117100
117270
1173035
ilt74290
117579
117400

17700

117800

J179rg,

118000
114170
1187270
11R3nQ
11R4an:

. 192 S .
IF LABL-FLAG = 20% 4 i Co
ADD 1 YO LAST-ADITION - .
MOVE LAST-LABEL TO LABEL=RECORD : .
© . MOVE LAST-ADITION T0 EXTRA-PART
-~ MOVE 10 TO INT-LENGTH .
; MOVE #N=2 TO CHAR]
WRITE LABEL=RECORD
MOVE 212 TO LABL=FLAG.

917-1NCR-1., . :
ADD 1 TO 1, %
IF 1 IS GREATER THAN SDURCE LENGTH '
MOVE +2 TO ERQR-~INDX . "
MOVE BODY.TO FROR-vALU : - -
PERFORPM 1040-FRROR - DOUTINE THRI} 104G~ FPPOP ROUTINE END
GO TO 110-READ. . -

915~ wDITF CONDITION. :
EXAMINE BODY TALLYING UNTIL FIRST =(#.
MOVE TALLY TO I, K.
£DC 7 TO 1. - )k>
ADD Y TO K. : .
MOVE 1 TO J.

‘. MOVE SPACES T0O CONDT]ON. ,
IF SOURCE-CHARACTER (1) = #(=2

“ADD 1 TO U

PFRFORM 920-FXTRACT-CONNITINN UNTIL J =0,
MOVE L TO COND~LENGTH

-~

q?q-Ex1PnCT-CONﬂITION.\ .
COMPUTE L = 1 - K, : o
MOVE SOURCE-CHARACTER () TO COND=-CHAR (L).
PERFORM 912-TNCR-T. _ '
‘1IF SOURCE-CHARACTER (I) = #(# ADD 1 YO J ELSE IF
SOURCE=CHARACTER (I) = 2)# SURTRACT 1 FrROM J.
G30-WPITE=RPESULT. ’ o
MOVE 1 TO L.
. MOVE SPACES. TO RESALT. :
FERFOPM Y3S-EXTRACT-RESULT (MTIL
1 1S GPEATER THAN SOURCF-LFNATH.
AGL: 37TO L GIVING RES-LFNGTH,
wEITE dnTCARD - FROM RESULT-RFEC,
: Mqu xnz-Tn LAHL-FLAG.

cl3c—~ EXTWLFT ”EQULT.
FOVE SOURCE- CHARACTEQ (1) TO RES-CHAR {L).
ABDY 1 TO VY.
ADU 1 TO L. b

Gun-ExIaCT-al-, ,
PERPFARM 9] p-THCR=-1. ) )
TF SONRCE~CHARACTER (1) NUT NUMERTIC 66 T0 941-FXIT.
PUVE SOURCE-CHARACTER (T3 TO GOTO-NTGT ().

ADD 1 Ta J. - )
. ~ . . .




RILE

1186 .

- 1187
_1188
1189
S1190
2119)
1192
_1193
1194

1195
J1196
1197
“119a
“1199

1200
_1201
_129°?
_1203
1204
_¥205
T1206

1297
BRELE
_1209
1210
1211
1212
1213
1214
<1215
1216

RFN
RE2ES
1219
1229
1221
1222
_1223
1274
1228
“1276
1227

1778
REEE
RERE
1231
1232
REXRE

1730
1235
J1P34
1237

1238
1239
“1740

e

I1RS0D
118400
1187ng
11881n
118909
119000
11910¢C
1197¢c0
1193np -
119409’
11985n¢
119600
119700
1193an
119900
120520
1701n0 .
120299
1276396 -
12040¢
120800
120600
120790
120820
120900
121000
1711r¢
12172009
17173090
17ang
121570
171490
1271796
1PYanp
1219rg
122n0¢
172100
122205
122300
172400 .
122570
1722606
172779
12284¢
172970
123an
17311¢
17326
17330
123470
123507
123600

1237y
173810

1”739~n
174nnQ

) : 193 ' " e
Qu1-EXIT. . '
EXIT. : ‘ ot

Sa3-COUNT~COMMAS,
ADD 1°TO J. . : o
1F SOURCE~-CHARACTER (J). = 2.2 ADD 1 TO L.
GUS-WPITE~LESSTHAN. y
AD 1 TO L. -
ADD 1 TO K. , :
MOVE LESTHAN (L) TO COND~CHAR -{K).

GLT-WRPITE-ENUAL. ' : ‘ '
ADIX 1 TO L. . ’ : Ct
o ADD 1. TO K. . ' .
MOVE ECUAL (L) TO COND=CHAR (K).
951 ~WPITE-GROUR.
MOVE LADJGOTO TO RESALT.
ADLD S T0 K GIVING RES<LFNOGTH,
MOVE SPACFS TO GOTO~-ADR.
FOVE 1 TO «. . _
MAVE COURPUTEN=GN=-TO" TO CONDTTON.
MOVE J TO COMD=-LENGTH.
IF HUM=GO-TO-CONN (J) = 9
IF BI=FO=COND™ (J = 1) = %, 2 "
MOVE 1 70O NUM=GN-T0O-COND (Jy \
ANDD 1 TO 4
MOVE 0 T NUM=GO-TO=-C0ORD () -
FLSE ADND 1 TO NUM=GO-TO-COND. (J - 1)
MOVE 0 TO NUM=GO=TO-COND (.J)
ELSE ADD 1 TO NUM=GO=-TO-COND (J).
wRITE INTECARND FROM COND-REC,
L ITE IMTCARD FROM RESHULT-REC. =
+ wCITE INTCARD FROM ELSF-REC. R
MOVE 2nz T0 LAKL-FLAR,

553-CHECK=DN=-STACK .

IF STACKR=LFENGTH = y G0 TO 95S-FEXIT.

IF LABL = NO-FHND=LABL (STACK-LENGATH) NEXT SENTENCE
FLSE GO TN 988-EX|T,

MOVE DO-TST (STACK-LENGTH) TO CONDTION.

"MOVE DO=CONN=-LENATH (STACK=-LFNGTH) TO COND-LENGTH.

FERFORM GI0-GENERATE~LAREL. s

PERFORM 977—F IND=NEXT-LAHEL THWU 9D80-EXIT,

FOVE GOTD=NEXT T0 REQALT. )

PAVE 1A T0 RES-LENGTH, .

MOVE DO-~ETH {STACK-LENATH) TO GOTO-ADK,

POVE NO=8SLT {STACK-LENGTHY. T0 FLsF-FTELD.

MOVE DY=IHNCR=-LEANGTH (STaCrh—-LFNGTH) TO ELSF-LENGTH,

L TTE INTCARD FrOM COND-REC,

i+ 1TE INTCARD FROM RESULT=RFC.

v ITE INTCARD FROM E|LSF-REC,

MOVE LANJGNTO TO ELSE-FTELD.

KOVE 16 T0 FLSAE~LFNGTH,

WHRITE THTCARD FROM ELSF~KEC.



T1241
1242
T1243

]2&&
“1265
T1245
1247
T17248
“1249
1250
J1251
1252

1.253
~1254
T1255%

1256
1257
1258
“1259
T1260
“1261

1267

T1263
T1264
J1265
1266

1267
T126A8
J1269

1270

1271
1272
127
1274
1275
“y276
'1?77

12
12
I?H

128
BYLE
“128R3
128y
T12KY
128k
1287
128K
“12R9
_1290
1291
T129?

1293
17294
“1295

“1294

1724120
1264200
124300
1P44ng
124500
174600
l2a7ng

124R00

174900
125090
125100
1257250
125700
1254n)
125510
1725600
125710

125800

1725900
176000
176190
176210
1276370
176400

p26500
- 176A0]

176770

176R20
126900

127000
1277100
127200
127300
127490

1275790

127TAND
l???ﬂO
177Rng
127900
]7HaNQ
1278190
128200

12HARg,
A 2kann

128510
178A00
178770
128870

A PRGN )
. -1249nen
12912n

17972an
129370
179400

172950

1279500
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MOVE 202 TO LABL-FLAG.
1F CARD-LA3L = SPACE

 PFRFORM 910-GENERATE-LARFL.
SUHTWACT 1 FROM STACK-LENGTH,

955-Ex1¥. EXIT.

957-STORE-SOURCE .
AN 1 TO SQURCE=-CRDS.
MULTIPLY SOURCE-CRDS BY 66 GIVING qOURCE LENGTH,
IF SOURCE-LFNGTH IS RREATER THAN 1320
MOVE +3 TO ERQOR-INDY . )
DFRFORM 1060~-FYROR=-ROUTINE. THRLUI IOhQ-EPPOR-POUTINF-END
MOVE 212 TO SORC-FLAG ’ to
MOVF +99 TO RETN=-CNNE
GO TO THE-END.
MOVE CaARPD=-83nDY TO SQURCE-CRD- STOQE (SOURCE=-CRDS) »

q%qJExII.
Ex17.

GhR]=WRITE-TNTCARD. .
ADD 1 TO 1.
IF DLRS-FLAG = %1%
MOVE 0 TO J.
MOVE 0 TO K
“OVE SPACE T0 INSTMVT
O T3 $A3-00LLARS,
MOVE SOURCE-CRD=STORE (I) TO INSTMNT.
IF SOURCE~LENATH 1S GREATER THAN 71
MOVE 71 7O INT-LENGTH
SURTRACT 71 FROM SOUHCE—LENGTH
- ELSE
MOVE SOUPCE-LENGTH TO INT- LEHGTH. v
" wWRITE INTCARD.
MOVE #02 TO LASL-FLAG.
IF 1 = SOURCE-CRDS
GO 1O 9AS-EX]IT.
MOVE #-2 T0D CHARIL.
GO TO 9hl1=-wRITE-INTCARD,

9n3=-D0LLARS,
ADLY | 1 1N J.
IF J 1S GREATER THAN SOIIKCFE- LFNGTH
MOVE SQURCE-LENGTH TU INT-LEMNGTH
WRPITE INTCARD
MOVE zgz TO LABL-FLEG
GO TO GAS-EXTT.
ADL T TO K. .
mOVE SOURCE - CHARACTEP (d) TO JINT-CHARACTER (K).
60 TO 943-DOLLARS, ‘ - :

i

9RE-Ex1T.
Ex1T.

GHET-COUNT-MNON~3LANKS,



T1297
_1298
~1299
21300
1301

“1307°

71303
1304
1305
_1306
1207

1308
R

S1310
J1311
J1312

T1313

131a
3318
_1316
1317
“131R
1319
21320
“132)
1322
1323
T1374
11325
1326

1327

“13pn
1379
“11330

1331
1332
"1133
T113s
S133%

1334
1337
1338
“1339
Y340
T1361

RECYE

1343
I e YA
“136%
14k
T1347

1368

T13%6
1150
T13%1
KLY

1297¢0

179800
1796800
130000
130100
130200
130300
130400
130500
130600
130700
13GAR00

130900

131nnp

131120

1312n0
1313r¢0
1314ng
1318n0
131400
131720
13lanrg

1319

132000
132100
1327200

132300 -

1324nyg
132500
132600
132700
132R00
13794
133nnq
133140
133700
133300

1334anyp

133570

S 133ArD

133760
1338np
13397
13anng
13419
| 3400y

13a3ng

134a4rn
134500
P3agng
13709
13480
1349np

135rnp

135110
135210
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1F INT-CHARACTER (I) 'NOT = SPACE
ADD 1 TO CNTR-GPO1,
ADD 1 TO 1.
1IF I 'YS GREATER THAN INT- LENGTH
GO TO SAI-EXIT.
GO TO 9(7-COUNT-NON-BLANKS. . .

Q6Q—EXIT1”
ExIT.

Q7N-EXTRACT-ADR. , -
IF INT~CHARACTEP (I) IS NUMEPRIC :
MOVE INT=-CHARACTER (I) 7O DIJIT ()
ADD 1 TO J. :
ADD 1 TO I,
IF T 1S GHEATEP THAN INT-LENGTH OR J 1S GREATER THAN-S

MOVE S TO J
G0 TO 972-SUUIEEZE.
GO TO 970-EXTRACT-ADR,

G7?-SQUEF7F. .
1Ic DIJIT (J) NOT NUMERTC
PERFORM 973~SQUEE7ZF 4 .TIMFS
MOVE 0 T0O DISIT 1)
- MAVE S T0 J
G0 TO 9772-SOUFEZE.
HOVE Y TO 1.
GO TO Q74=-F IND- LAQEL

S7I-SNUEFFE7F,
FOVE DIJIT (J - 1) TO NIJIT ().
SUBTRACT 1 FROM 4, .
Q?a-FINU—LAHEL_
IF LaRL = OLDLABL (1)
MOVE OLDLABL (I} TO GOTO-OLD
MOVE ADTTION (I) TO GOTO-~MEW.
GO TO 975-EXIT.
ADU F TO 1. ‘ .
IF 1 IS GREATFR THAN TARLE-LFNGTH
HMOVE 44 T0O ERPOP=-INDX
MOVF LaAL TO FROR-vALuU \ o
PERFOLM 1040=-FRROR-POUTINE THRI 1048-FRPOR-ROUT IME=-FND
MOVE 21# TO SQORC-FLAG '
MOVE +90 TO RETN-CONE
60 TG THE-END, .
GO TO Q7a-FIHN-LAaKEL, . ’

vy

G78-LxI1T. | EXIT. E . : ;

G77-F IND=NFEXT=LAQREL .
IF Cern=-LadL = SPACF
GO TO 379-NExT- Iq CGEFNERATED.
MUOVE 5 TO 11.
HOVE- 4 TU 12,
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%

“1353 - 1351320 _ g
_ 1354 ‘135400 9TR=-NEXT-EXISTS.
~1355 . 1355090 IF 11 = 0 ‘
1356 135600 _ADD 100 TO LARL=-NUMRK GIVING GOTO-NEWLASBL
1357 135790 . 60 TO 980~ ~EXIT.
1358 135800 1IF 12°= 0 : '
1356 ° 135900 MOVE 0 TO GOTO OLDDIG (i
T1360 136300 CSURTRACT™1 FROM It '
1361 1361n0 - .60 TO 97A-NEXT=EXISTS. .
“1362 ¢ 136200 \MOyE LAREL=GDIGIT (12) TO GOTO-OLDDIG .
1363, 136300 IF LAREL-CDIGIT (I2) NOT = SPACE
1364 ¢ 136400 : SURTRACT 1 FROM I1. '
1365 136500 SUKTRACT 1 FROM I?.
“1366 136600  1F 12 =0
1367 136700 _ MOVE FIRST-CPIGIT T0 GOTO- OLPDIG (1)
“1368 136800 IF FIRST-CDIGIT. NOT = SPACE )
T1369 . 136970 © SUBTRACT 1 FROM 11,
“1370 1376060 . GO TO 97B-NEXT-EXISTS.
J1371 0 13710 '
Y372 137270 970~ uExT I'S-GENERATEDN.
1373 137349 MOVE LAST-OLDLABL TO AOTO- OLDLARL
1374 137400 f.AOU 1 9TO LAST-ADITION ARIVING GOTO-NEWLABL,
1‘!7% 137579 ’ )
1376 ° 137600 SAN-EXIT.: :
T1377 137700 EXIT,. ,
137 137RN0.. . .
1379 137900 G&)1-101T-COMD.
1Ry V3IHOOAG- “OVE SPACE TO GO~TO=-COND (J). .
1381 . 13H100 SURTRACT 1 FROM J.
“1382 136210 1F J IS GREATER THAN J1
“13R3 134309 60 TO S212INIT-COND.
“11384 13R4ann i -
R REL 138580 SHL-INIT-COMND-END.
“13m4 134610 EXIT. .
“13R7 . 13B7A0 .
138k 138ANY 98G- -WRITE-GROUP ., ‘
“13mRg 13890 WFITE INTCARD FROM COND- REC.
1790 139800 WeITE INTCARD FRNOM RESULT-REC
1391 1391190 wkITE INTCARD FROM ELSE-REC.
“y1397 139209 MOVE 20# TO LAHL-FLAG..
“1393 ¢ 13937°n '
“1194 1394107 SAG-wrITF- nwuun-run.
REEL 139570 Ex1i.
“139k 1 3%AHIN
“11397 139750 1006=wRITE- LIhE.
“1394. 139370 . IF C-FLAG = SPACF
"1199% 139940 6O TO 1009-wWRITE-L {ME=-ENP, ~ *
REYL 14pnan .+ KOVE 49 TO.PETN-CODE. .
1401 149190 MOVE 2C2 TO RFPT=CODF.
1402 IS ELT CALL 2DETHLO1Z USTNG COMN-TNFO,
1403 149370 ‘
1494 Ja0anl 1009=WRITEF~LINE-FRD.
1405 1646500 EXIT. '
“lane 140670
1407 140700 10N 0-CUMMENT.

T140AR 140800 60 TO 1NIP-COMMENT.
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T1409 140900 '
1410 141000 1017=-COMMENT.
T141l 141120 ALTER 1010-COMMENT TO ococpsn TO 1nT4-COMMENT, _
“14l? 1641200 FERFORM 1030-FIRST-LAREL THRPU 1035-FXIT. _ *
_1413 141300 . ' '
_lala 141400 10)14-COMMENT. .
_1415 161500 - ADD 1 TO CMNT-LNTH. _
T1416 141A00 IF CMNT-LNTH IS GREATER THaAN 20 -
1417 141710 MOVE & TO FEROR=INDX
1418 . 141800 - MOVE CARD TO EROR-vALU '
1419 11900 PERFORM 1040-FRROR-RUUTINE THRI) 1069-ERROR=ROUTINF-END
1620 1642000 GN TO 1014-EXIT, o : .
:rg?l J42100 MOVE CARD TO CMNT-RECD (CMNT-LNTH).
YLy 162270 -
_1423 142300 1014-FXIT.
‘la?a 142400 EXIT.
1425 142500
1426 142600 101%-IRITE NOWNEXECo
1427 2162760 LF E-FLAG = SPACE
T1e?8 162840 60 TO 1019-END. .
T1429, 142990 - ADL 1 TO I.
“14130 143000 IF 1 1S GREATER THAN SOHRCE CROS
143} 143100 GO 0 1019-END. . _ .
_1432 0 1432090 MOVE +n 7O 2WTN-CODE. "
1433 143309 MOVE #E2 TO RFPT-CODF. .
T1434 . 143600 HMOVE SOURCE-CPD-STORE (1} TO WONX-TNFO.
T1435 143500 CALL - #DETBL912 USING COMN-INFON, .
1636 143600 GO TO 1015=wWRITE~NONEXEC. L s , oo
T1437 1643700 T ‘ o
T143R 143300 10149-FND, | . - o
“1439 1643900 EYIT.. _ ' ' ‘
s 146000 ' - , ;
Tlat] las100 103N-FIRST~LAKEL.
R, 1447220 IF LAST=OLDLARL MOT = za#/ o8z | ‘
1443 16430 | GO TO 1'033-TFST-~SUR, -
Tlass 1444600 MOVE 2000002 TO LAaST-OLPLARL FIRST-FART,
14465 lwa5ng . MOVE LAST-aNITION TO EXTRA-PART. .
R l46A/00 MOVE #N2 TO CHAR), ) _ "
T14467 laa70rn MOVE 10 TO INT-LENGTH. L
J1waRT L leanng WOITF LAHEL-RECORD.
144G 14690 MOVE 212 .Tu LAHL-FLAG,
~1450 14500y 6G) 10 1035-FxIT. ‘
_1451 1645170 .
14572 145200 1033-TEST=Siin,
1453 14537 IF LAST-OLDLARL NOT = #00000% : o
1454 la540) 6O TO 1035-FExIT. ‘ : : . '
T1455 145500 MOVE 202 TO LABL-FLAG., -
145¢- 1645R/7N PFRFORPM 91 0-GFNERATE-LAREL.
1457 145700 '
1458, 145870 10235-FA1T.
1459 145000 EXIT,
lahn lubnnp
“Ya6l 146170 1060~FPROR=-ROUTINF . A
1467 tub2ng | MOVE FROM=HFSG (EROR=INNX) TO MESG-AKEA.
J1463 LRI MOVE FROR=TINDX TO MESG-MMnk.

14664 labang - DISPLAY HMESH-LINE.
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J1465 . 146500 MOVE SPACE TO EROR-VALU MESG-AREA,

Jlabe 0 1abh00
1467 146700 1049-FERROR-ROUTINE-END.
1468 _lab8ng EXIT.
C1469 146900 ‘
21470 1647000 Y050-wRITE-COMMENTS.
_1a7) 147100 MOVE +0 TO INDX-GPO02.
1472 147200 : .
1473 147300 10SP-MOVE—~-AMD-WRITE.
R 167400 ADD +1 TO INDX-GPO2. |
1475 147500 IF IMDXx~GPO? IS GREATER® THAN CMNT-LNTH
1476 147600 MOVE SPACE TO CMNT-TABL
1477 147700 ' MOVE 0 TO CMNT=LNTH .
1478 147800 GO TO 1059-WRITE-COMMENTS—-END.
1476 1479ng MOVE CMNT=-RECD (INDX-GPN2) TO INTCARDU.
. 1480 148000 MOVE SPACE TO CHAR].
14P] 148100 MOVE 71 TO INT-LENGTH, -
1482 1ladPng WRLTE IMTCARD. ' ‘
1483 " 14R370 GO TO 1052-MOVE=-AND-WRITE.
- 1484 148400 - A
T1485 148500 1089~wRITE-COMMENTS=END.
T4R6 14RAIG . EXIT.
1487 148700 :
1488 - 148R00

0 LENGTH IS (P0720A
0& SCM USED



000100
000700
0001300
000400
000500
000600
000700
000800
000900

001000

oclioo
0Gl200
001300

00lad0

00159
0Nl1600
on1L7690
0niRCo
nt19a0
022000
paeleo
002260
6G23C0
002600

002500

002600
¢52700
002R00
002900
003000
003100
003200
003300
063400
063500
003600
003700
003809
003200
004060
0c4al1ng
0C6?00

0430y

04400
¢tnasog
0164hk00

004700

O04R00
gnagng
0051190
0a351nY
0657200
0Ns300
095400

"D05S810

005ACD

-
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INDFNTIFICATION DIVISION

PRNGRAM~IN, DETRLG(D.

JHSTALLATION. SIR GEORGE WILLIAMG UNIVFRSITY
DATE-COMPILED, OCTORER 75/07/1R..

REMARKS.,

THIS PROGRAM PRINTQ ALL REPORTS OF THF DECISION TABLE

GEHEPATING _SYSTEM, AVATLABLE REPORTS ARE AS FOLLOWS

C = ORIGINAL SQuUrRCE LIST

E- NON-EXFCUTABLE STATFMFNTS
F = TABLE LISTING

H .- TARBLE CRNOSS REFFRENCE

EMVIKONMENT DIVISION,
CONFIGURATION SECTION.

SHIRCE-COMPUTER., &400.
OHJECT=-COMPUTER. A4ND.
INCUT-OUTPUT SECTION,

FILE-CONT2QL « -

SELECT LNEFILE ASSIGN TO LNFFILE.
SELECT PRTFILF ASSIGN TN FRTFILE.

DATA DIVISINN.
FILE SECTION.

Fn

N1

FD

0l

CPENT-L [NE.

LNEFILE

LAKEL .RECORDS ARF OMITTFD
BLOCK CONTAINS .20 RECOPDS
RECORD CONTAINS 133 CHAPACTEFRS
DATA RECORD 18 PRNT-RECH.-

PENT=RFCD PIC X131,

FRTFILE *®

LAdEL WRFECORNDS ARE OMITTED
BLOCK CONTAINS Pn RECORPS
FECORD CONTAINS 133 CHARACTERS

DATA SCORD IS PENT-LINE.
. 4

-

vh  CARR=CONT PIC X.
05 PRHT-INFQO PIC X{132).

COMMOM=STNRAGE SECTION.

01

COMN-IMFO. .
5 RPFTN-CONF PIC S9(4) coup, o
U8 PASD-INFO PIr X(13F). )

W(IKIMNG=-STORAGE SECTION,

77
77
77
77

77

LTINE=-CNTR PIC SY(4) come VALUE +0.
PAGE~CHTR RPIC 591{4) cowvp VALUE: +n.
LAST-RFPT PIC X | VALUE SPACE.
KOST-REPT PIC X : VALUE SPACE,

IMhx-6Gen]’ : PIC S9T4) COMP VALUE +0.



27057
o058
S5059
“T060
061
062

64
-f065
LY
067

[ el |
[ N Y |
2.3

L

+ ™

SR 069
“h070
n71
_rg7e
70773
Sa74
"q7%
L
“Tn77
“Ta7R
“T979
_Z0R0
“NoRl
LY
383
~ 984
"T85
" o8k
YA
L
T 0R9

-

’.

~091

]
1094
EEE
196
TaQ7

T Ta9s .

“Ta99
"T1oe
~101]

268

090

“Ta92

905700

005800
0nN59900
006000

006100

006200

006300

006400

006500

006600
006700

"006RQ0

006900
007000
0071¢C0

007200
007300

007400

007500
0n7600

007700
0NT7TAQO
007200
00BNONO

00RO

QNB200
0781300
0n8Lnp0
008500
0608ANQ
008700
008800
N6RGID0
069000

059110

009200
009100
009400

009500

009aNY

009740

0G9Hﬂq
0n99nQ

nigaon

clreieo

01

01

01

01

D1

01

0l

ROST-AREA.

45
u5

.}OR
Lus
.Uq

CRPTF=HENL.
CHDF1-FLOS

HOFI-FLID
HDF1=-FL1S
HNF1=FL?0
HDF1-PAGE

FPTH=-HED].

U5  HDHI-FLOS
U HDRI=FLLO
US . HDH1I-FL1S
U5 HDOHI-FLPN
¢S HNHI=-PAGE
FRTY9—HED] .

uS  HNGl=FLO0S
45 HN9I=-FL10
5 HN91~FL1S&
5  HDQl=FL2n
vE KNY1-PAGF -

200

' PIC X OCCURS 10

PIC
PIC
PIC

PIC
PIC

PIC

05 REPT-RQST
REFPT-PECD.
05 REPT-CODE
05 PREPT-INFO.
10 REPT-CCTL
10 REPT-DATA
RPTC-HEDN1. .
05 HDCI-FLOS
- U8 HDCI1-FL1D
G5 HDCl-FL1S
65 HDC1-FL?0
08  HDC1-PAGE
"PETE-HEDl. «
5 HNDE1=FLQS
¢S HNDELI-FLIN
US  HDE1-FL15
¢S HREL1-FLPN
NS HDF1-PAGE

PIC
PIC

oIC
PIC
PIC -
PIC

CPIC

PIC
PIC
PIC

- P1C

PIC

PIC
PIC
PIC
PIC
PIr

PIC
PIC -
PIC
PIC
BIc

X

X

X413

X(20)
X(20)
X(20)
X(11).

X(20)
X(20)
X(20)
XE17)
7229.

X{20)
X{20)
X6G20)
X1
22769,

xX(zo
X (P9
X{zm
X011
279,

X(”20)
A{20)
{20}
X(117)
7279,

4

VALUE
VALUE

VALUE

VALUE

VALUF

VALUF

VALUE
VALUE

VALUF
VALUE,
VALUFE
VALUF

VALUE
VALUE

"VALUF

VALUE

VALUE
VALUFE
VALUF
VALUF

2T o

TIMES,
VALUE SPACE.
VALUE SPACE.

VaLUE SPACE,. . &

#] #% DECISION TAB#.

‘ZLE GENERATOR RUN &% 3z,

#¢ SOURCE LISTINZ#,
26 #4 PAGE #.

2] cee DECISION TaB#.
#LE GFENERATOR RUN #& 2,
288 NON-EXECUTABLE ST#.
FATEMFNTS ## PAGF 2,

%) t# DFCISION TAB#.
#LE RENERATOR RUN ## 2,
# #® TABLE LISTING #.
ga® PAGE #.

21 o% DECISION TABZ.

7LE GENERATOR RUN #¢ 2,

‘s ## CROSS REFEQENCE#.

+ .o

PAGE #.
' -z
&

3 &® DECISION TABZ.
ZLE GENERATOR RUN #& 2,
2 #UNKNOWN REPORZ.,
FAGE #.



§ e T

01G2n0
0107300
010600
016500
016600
010700
010R00

010900,

011000
0l1100
011200
0117300
011400

011500

011690
011709
011Rnq
011500
012000
012100
niz>ng
012390

S Qleann

01250y
gl2anp
n12700
N12800
n129n0

‘013nn0.

013109
013200
013350
n13an0

. 0i3sng

213600
aF37eD

013300

013900
nltannn
A141nD
Nla?n)
nla3ne

pjaanp

014509
0laanp
N1&4700
014300

glLan)

N15000
015103

N15200

n153n¢0

015400

015510
015AC0
015700
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PRACENURE DIVISION USING COMN-INFO.
000=PROGPAM- sTART SECTION 1.
000-START,

UPEN QUTPUT LNEFILE.

MJQVE +p TO RETN-CODE.

GO TO 999-RETURN,

100~WFITE.

ENTRY iDETBL91¢ USING COMN=TINFO.
NEYRLSIL.
WRITE PRNT- QECD FROM 245D~ INFO.
MOVE +0 TO RETN-CQDE. e
GO TO 999-RETURN,, .
200-PRINT SECTION 95,

ENTRY zDETBLS92# USING COMN-INFO.

NETALS?.

OPEN nUTPUT PRTFILE.
A0VE +0 TO INDX-GPOl.
MOVE PASD-INFO TO ROST-AREA.

P1e-INITIALIZE-REPTS.

CLOSF UMEFILE. .

AGD +/TO INDX=-GPO1. I

IF IMNX=-GPN1 TS. GREATER THAN +10 :
. 60 TO 9nn-TEPMINATION.

MOVE REPT-RAST. (INDX-GPal} TO PO%T QEPT.

1IF RNST=REPT = SPACE .
60 TU J00-TERPMINATION,

OPEN INPUT LNEFILFE.

a

-\_4

M0 -rEAD=TNPUT.
FEAD LMEFILFE INTD REPT-RECDH AT END
GO TO PLO-INITIALIZF-REPTS,
IF RFPT-CODE MOT = ROST REPT

G0 TO In-READ- INDUT.
IFf KEPT-CODRF NOT = LAST-REPT
MOVE +70 TO LINE=-CNTW
MOVE +0 TQ PAGE-CNTP.
MOVE RPEPT-CONE. TO LAST-REFT,
PERFORYM 350-REPOPT THRII 359-FEPORT-END,
L GC TO 300-READ-INPUT, .

Snh~REFORT, _
IF REPT=CODF = #(C%
PFRFORA 4N0H«RPTC THRU 4]19-KkPTC-END
FLSE i ) o
IF REPT-CODE = 2£¢
PERFOPRH4 420-RPTF THRII 436-RPTE-END
ELSE . Lo
TF REPT=CODE = #F%

PESFORM 440=-ROTF THRU 4S0=-RBTF-END

ELSE



LI

LI Bl B )

»

+ -1

" 01SAQQ

015900
0l60np
016100
016200

016300

0leanp
01654ap
016600
016700
016R0Q

016990 .

017000

017100 . -
017200
0171399

017a4anq

- Q17500

017600
017700
017800
017900
018000
0181990
0148200
018300
018400
018500
018690

c18790 .

018800

C189ng

019000
019100
019200
0191300
0lgang
0198500

019A00

D19700
0198ng
nieagnp
D2004(Q
0-2C1nG
020209
0PCNQ
02400
0PLUS0(0

020600

g2u7ng
gA3ROC
0726909
t2lnng
P B A
n2lzoo
ne13en
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IF REPT-CODE = #H#
- PERFORM 460-RPTH THRU 479-PPTH-END
ELSE
PFRFOPM HRO-UNKNOWN THRU BOR-UNKNOWN- END

JﬁQ REPOKT-END.

EXIT.

son-RPIC,

AN +1 TO LINE-CNTR.

IF LINE-CNTR 1S GREATER .THAN +67
PEPFORM 4]10-~HENC THRU 4)1A=-HENC-FNN.

MOVE REPT-INFO TO. PRNT=-INFO ™

MOVE SPACE TO CARR-CONT. .

PEKFORM B7n-wirlITE THRU RTG—WRITE-END.

GO TO 419-RPPTC=-END.

4l)-HEULC, o
ADD +1 70 PAGE~CNTR.
MOVE PAGE-CNTR TO HNC1-~PAGE. -
MOVE RPYC-HEN) TN PRNT-LINF,
PERFORY H70-wRITE THRYU R79-WRITE- ENn.
PERFORM B70-wPITE THRY R?y-uPITE —END. -
hOVE +3 T0 LINF CNTR,

+

41R=HEOC-END. -
EXIT.

419-KPTC-FND.
EXIT.

4?P0-KPTE,

ADD +1 TO L]u; CMTR,
IF L1ingE- -CHNTQ IS GRREATEPR THAN A0

PERPFORM 430~HFVDE THOU .438- hEDE ENL .
FOVE REPI=-TINFQ T0O PRMT-INFO,
MOVE SPACE TO CARR-CONT.
FERFORY H70-wRITE THDRI R7Y9- ~WwDTTE- ~END.,
G0 TO a?v -RPTE~ FND-

430 =hFUE . |

ADD -+] TO PAGE~CNTR.

MOVE PAGE-CNT® TO HDF]-PAGF.

MOVE RPTE-HFNL1 TO PRNT-L INF,

PERFORYM 870-wPITF THRII P79—WwdTE- —“Etf.
PERFORM 870-9PITE THRU A79- WPITE-EHD.

MOVE +3 1.0 L IME- CNTP

4 3&—#1Fl)Efr“J¢).

Fx1T.



=214
_.215
St216
T1217
r218
12219
- an220

“ngre
o+2213
2o
122%
226
227
122R
_.229
230
231
237
“2373-
234
S235
236
~ 23T
‘23R
L2339
FINN
r24]
_L2se
243
°z2aa
_.?P45
_ 246
2u7
248
249"
' 250
251
‘252
253
256
11255
256
257
" P5A
TT259
C260
o 261
LY
_TP63
C264
_ 265
I P6E
P67
LP6R
Sr269

02la09
021500
0?1400
021790
071800
021900

0722000 -

0r2100
022200
cP2300
022400
022500
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439-RPTE-END.

022600 -

QP2770
022900
0P2900

023000

023100
0237290
0r3inn
nP340d0n
N”3500

" p”3600

02”3700
0723800
0723900
0ranng
074100
0°4200
024300
pRa4ng

N A ]

NALANG

NP24T0C0

GP4RADY
0 4300
Ce5nNan
025100
025230

025300
025400

GPS5C0

EXIT.
AQG—PPTF;
) IF REPT-CCTL = #1%#
PERFORM 450-HEDF THRU &4SR-HEDF-END
_ G0 TO 459-RPTF-END.
MOVE REPT-INFO TO PRNT-LINE.
PERFORM B8TD-WRITE THRU R79-WRITE-END.
GO TO 459-RPTF-END,
450-HEUF .
ADD +1 TUO PAGE-CNTR, : ,
MOVE PAGE-CNTP TO HOF1-PAGE.
HOVE RPTF-FEDI. TO PRNT-LINE. .
PERFORMY HT70-WRITE THRI) B7G=WRITE~END.
458 -hEFDF=-FMD.

EXIT.

459-RPTF~FND.

EXIT.,

GhHO-EPTH,

IF REPY~CCTL = =214
PERFOFMA 4T70-HEDH THRU 4T7AR-HEDH~-END
GO TO 479=-RPTH-END,
HOVE REPT=~INFQO TO PRNT-LINF,
FERFORM B70-wRITFE THRI R79-WwRITE-ENN.
60 TQ 479-RPTH-END, ‘

470-ngELH,

n25A00 .

025705
075870

nesGng

26000
n2elan
626200

h26300

pPcang
3726500
3P66L0
026790
026830

126600

ADDL +1 TO PAGF=CNTR.

_ MOVE PAGE~CHNTR TO HDH]=PAGF,

&

HOVE RPTH-REND] TO PRNT-LINF.
PERFOPRY 370y ITE THRI] ATY=WDITE=FMN,

470=HEDH-FND.

ExIT,

479-RETH=END.

EXIT,

.FETO—P!»«ITF.

" WRITF PPNT-LINE.



Lig270
D271
coere
(273
SF274
5275
276
21277
r“278
S 279
SA280
'-;281
..28e
“?R3
“Y2R4
TC 28BS
_t286
287
288
‘PR9
2290
~291
297
293
-1-7A
~7295
J29f
297
*29R
-7 299
7300
1301
302
+303
* 304
_730s
- 306
_v307
_I308
_*309
o310
_.31L
a2
__313
__ 314
_" 315
a1k
ST
LENGTH 13
R SCHM USED

204

p27000 MOVE SPACE TO PRNT-LINE.
0271006 - '
027200 R79-wRITF-END.
027300 '
027400 EXIT,
0727500
027600 BADN-UNKNOWM,
027700
- 0PTR00. ADD +1 TO LINE- CNTR
027900 IF LIME-CNTR IS GREATER THAN +60
NPBONO PERFOPM RQO-HEFD9 THRU AQ7-HENG-FND.
078100 MOVE REPT-INFQO TO PRNT-INFO.
028200 MOVE SPACE TO CARR-CONT.
0728390 PERFORM B70-wRITE THRU R79-wWRP[TE~-FMD.
028400 GO TO AYB-UNKNOWN-ENB.
078500 :
0PHAND. RIN=HEFDI.
028700 .
_JPHAND ADD +1 TO PAGE~CNTR. :
07RKR900 MOVE PAGE-CNTR TQ HD91-DAGF.,
029300 MOVE PPTY9=-HFD1 TO PRNT-LINF. '
.0P9100 PERFORM 870-wRITE THRI R79-WSITE-END.
0297210 FPERFORM B70~-wRPITE THRU R79=WRITE-END.
0791300 MOVE +3 TO LINE-CNTIR,
nrYarp |
NP950(0 RIT-HEUO-FN[D.
6PY9R00 .
079700 ExIT.
0P%A0D
0799730 RII-UNKNOWNN=-ELD.
030000 '
030110 ExIT.
030200 : .
0307300 ROI-WFITF~REPORTS-END.
030400 ’
c3esanqQ ExIT,
030~9D B
030760 SON-TEFRMINATION SFCTION ).
030RCO : ‘
030990 S0Y-TERMIMATE.,
pilonk . : ;
031190 MOVE +n TU RETN-CODE. )
N3II200 CLOSF PRTFILF. i
N313Irnn ) :
NHlang goa=-RETUR!,
n3lsng T
NAlANgG FETURN, _ - )
01720 '
£01373%
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TARLE 000

NBLANK=(4H )
NCBLANK=(1H )
KNU=MEL=ME2=NT1=NT2=0
LABEL=10

DUMVAR=1" .

LABEL.EQ.17
DUMVAR.LT.O
TEMP(I1).EQ.NCBLANK
1.EQ.7

IPEMP(57) .EQ LNCBLANK .AND.TEMP(58 ) .EQ.NCBLANK
TEMP(57) .LT.J1.AND.TEMP(58).LT.J1
DUMVAR.EQ.O

LABEL.EQ.10

LASEL.EQ.4

-

YYYYYYYNNN

JYYYYYNN

YNNNN
YYYN
YNN
YN
YN
Y
YN

DUMNVAR=2 -

I3=15+1

NT1=KNU

NTCOF (KNU )=NTCOT (KNU )=NBLANK
'IDECODE(7,20k ,STO(8) YNRCO( KU )

ME2=KNU AN

MEL=KNU

DUMVAR=3

KNU=KNU+1

J=12B ' -
DECODE(63,202,ST0) IOFCO(KNU) , (TEMP(I), I=1,58)
I1=I3=0 ' '
I=Jd=1
DUMVAR=L
|123845=1
J23L552
K2345=6 - .
STOP R

- |END

GO TO 10

GO TO 12

GO TO 13

-
]

The pa b B4 M M

X X
XX
X X
X X

X XXX |
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TABLE 10

READ(60,201)XJOB, ICAR,STO

EOFCKF (60) .EQ.1
ME1.EQ.O.AND.HME2,EQ.O
KNU.EQ.1

I1=I3=1
|r2=NTR=0 |
CALL TRASU(IL,KNU,I3)
L=1
PRINT 114,MEL,ME2
PRINT 115,NT1,NT2
STOP .
|END
KN U=KNU+1
P1=12B
I11=0 ”
Jg=1 |
DECODE(3;2Q5,i0Fcb(J))(TEMP(I),I:l,s)
I=1 ° |
I3=0
30 TO 12
20 T0 171
50 TO 861

DECODE(GB,202;5T0)IOFCO(KNU),(TEMP(I),I=1,58$'

MMooPs M

ol o B

S -

T o T T
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GO .TO 13

TABLE 12
T1=I1+1
TEMP(I1).GE.J1 YYYYYN
TEMP(T1) .EQ.NCBLANK YNNNN
I.ES.7 | | . _ YYYN
‘TEMP(5?).EQ.NCBLANK.AND;TEMP(58).?Q.NGBLANK YNN
~TEMP(5?).Lngl.AND;TEMP(BB).LT.Jl | - YN
I3=I3+1 ' X
NT1=KNU XXX
NTCOF{KNUj;N?COT(KNU)ﬁNBLANK XX
. |p=coDE(7,204,ST0(8) )NRCO(KNU ) | XX
ME2=KNT N ' X
MEL=KNU ~ X
GO TO 10 . XXX
X X
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TABLE 13
J.GE.8 |YYYYYYYYYYYYN
I3.GT.0.AND.I3.LT.8 YYYYNNNNNNNN}
1I1.EQ.7 [rryvyyymmom
I.GE.7  yyyww
fI.EQ.7 ‘ YYYN
TEMP(57) .EQ.NCBLANK.AND TEMP(58) .EQ.NCBLANK YNN YNNYNN
TEMP(57) .LT.JL.AND.TEMP(58) .LT . J1 YN YN YN
DECODE(13,203,ST0(I))NUMF(KNU,I),NI'JMT(KN'U,E_[_) XXXHX
NT1=KNU | XXX X
NTCOF(KNU)=NTCOT(Iﬂ\IU)zNBIANK' . X XXX
DECODE(]_},EOB ,STO(I) JNTCOF (KNU),NTCOT (KNU ) XXX
DECODE('?,.ZOL;,STO(B))NRCQ(KNU) X% XX XX
ME2=KNTU | X ‘X X
ME1=KNU X X
I=I+1 X
13=0 \
J=1 X
J=J+1 X
GO TO 10 ) 6:0:6.0.06:6.00.0¢
GO 'TO 12 ‘ XX
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TABLE 171 _

" [PEMP(I).EQ.NCBLANK YYYYNNNNN&QNNNNN
1.GE.3 | XYYYYYYYYYYﬁ
12.EQ.1 YYNNYYYYYYYYYYN
IOFCO(J) .EQ.IOFCO(J~1) ~ YYNNNNNNNN

o+ T ‘ YYYNNNNN
IOFCO(J+1) .EQ.IOFCO(1) YYNNN
ME3 .NE.O.OR.ME4 . NE.O, OR.ME5 . NE-.O YNNYNYNN

J .GE.KNU

YNYNYN YN YN

NT2=1
IOFCO(J)=IOFCO(J-1)
CALL TRASU(I1,J-1,13).
I1=J '
Ii;1352 o
CALL TRAST(1,3,2)
I2=J '
I=I+1

CALL TRASU(TL,KNU,I3)
=1 |
|J=Jd+1

I=1

Go TO 861 -
GO TO 171
30 TO 240

DECODE(3,205, I0FCO(J)) (TEMP(I), 1=1,3)

oo

XX
XX XX
XX XX

ER:

N
KL .

PEAEEE AL v:.'__ .
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TABLE 240
=
12.EQ.1
J.GE.KNU

YYN
YN

CALL TRASU(IL;KNU,I3)

I=1 |

J=d+l | |
bECODE(E;205,IOFCO(J))(TEMP(I),I=1,3)
I=1 . |

12=T2-1

‘|10rco(12)=10FCO(J)

GO TO 861

GO TO 171

GO TO 240

TABLE 861 R
_ ————— .

Je=1-1 '

PRINT 111,J2

PRINT 112, (NTHD(L,J),J=1,5)

PRINT 113, (NU2H(L,J),Jd=1,5)
L.GE.NTR . :

YN

PRINT 115,NT1,NT2
STOP |
END |

L=L+1l

GO TO 861
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