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Although each program has been tested by its contributor,

no warranty, express or implied, is made by the contributor

‘or any User's Group, as to the accuracy and functioning of

the program and related program material, nor shall the fact

of distribution constitute any such warranty, and no responsibility

is assumed by the contributor or any User's Group, in connection
therethh
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COMMON USERS GROUP PROGRAM REVIEW AND EVALUATION
' (fill out in typewriter, ink or pencil)

C

Progran: No. Date

Program Name:

1. ’Does the abstract adequately describe what the program is and what Yes No
it does?
Comment

2. Does the program do what the abstract says? ) Yes No
Comment

3. Is the description clear, understandable, and adequate? Yes No
Comment '

4, Are the Operating Instructions understandable and in sufficient detail? Yes No
Comment
Are the Sense Switch options adequately described (if applicable) ? Yes No
Are the mnemonic labels identified or sufficiently understandable? Yes No )
Comment —_— T T—

5. Does the source program compile satisfactorily (if applicable)? Yes No
Comment

C’ 6. Does the object program run satisizactorily? Yes No

Comment :

7. Number of test cases run . Are any restrictions as to data,
size, range, etc. covered zdequately in description? Yes No
Comment

8. Does the Program meet the minimal standards of COMMON? Yes No
Comment ' ‘

9. Were all necessary parts of the program received? Yes No-
Comment

10. Please list on the back any suggestions to improve the usefulness of the program.
These will be passed onto the author for his consideration.

Please return to: Your Name
I3M Corporation Company
Program Information Department

J b Address

40 Saw Mill River Road
Hawthorne, New York 10532
Attn: PREP FORM COORDINATOR

w 'THIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S PROGRAM REVIEW ANL

EVALUATION PROCEDURE, NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE
IN THIS EVALUATION,

Users Group Code

2/2/87




1620 "Critical Path Schedule"

Bar Graph Generator Program i

DECK KEY

L. Filling Station Sample Problem - Qutput cards
from "LESS," file number 10.3.003, to be used
as input for this program - 46 cards

2. Object Déck - 84 cards
the numbering is in columns 77 through 80

3. Source Deck

Author: Donald C. Walker
Dravo Corporation
Engineering Works Division
Computer Services Department
Pittsburgh 25, Pennsylvania

Modifications or revisions to this program, as they occur,

will be announced in the appropriate Catalog of Programs

for IBM Data Processing Systems. When such an announce- J
ment occurs, users should order a complete new program

from the Program Information Department.




1620 USERS Group Library

Program Abstract

Title (If subroutine state in Title) __ 1620 "Critical Path" Schedule Bar Grach

Generator
Subject Classification _ 10.3

Autnor: Organization: M._MMMLM_
Division, Pittsburgh 25, Pemnsylvenis

Direct Inquires to:

Name _ Donald C. Wglker

. Dravo C;_rg%-_!uon, Compater Services Dept.

Purpose/Description: _Tg_m_uigwmmmmm ___1
the 'LESS" eritical path programs in bar graph form. —_

Address Pittlm 25, Penna.
"Phone_T71-1200, 592 _j

-

Mathematical Method:

Restrictions, Range: Latest finish may nob be greater than day 430, see remarks.

4

Storage Requirements:

4.

39,304 digits of memory.

Equipment Specifications:
Memory 20K 40K X 60K___ K Automatic Divide: Yes No x

Indirect Addr;;mg Yes No x Other Special Features Reqmred
Transfer mmerical strip (YNS-T2) imstruction.

Additional Remarks (Include at author's discretion: Language; Fixed/Float. Relocat.
ability) (Optional: Running time; Approximate number of times run successfully‘ Pro-

gramming Hours) This ess. be adapted and recompiled for
ectivities vith a latest finish 30. The procedure is described in

detail within the contents of the program write-up.

o

Table of Contents

Description

Abstract of Program

Construction of Graphs

Equipment Recessary

Operating Procedure

Operating Time

Adaptions Permissible for Flexibility
Progream Listing

Block Diagram of Program Logic
Arrow Diagram of Sample Problem
Listing of Input for Sample Problem
Sample Problem "LESS" Output Iisting
Bar Graph of Sample Problem
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“Critical Path Schedule" Bar Greph Genmerator

DESCRIPTION

The purpose of this program is to represent a large volume of
rumerical output data from the "LESS" (progrem 10.3.003) critical
path program in a form vhich is readily understandable to those psople
who must use the results. It is a problem to utilize officiently s
numerical listing of seversl hundred activities along with their
respective start dates, finish dates, and float times.

This program will generate a series of bar graphs using the "LESS"
output cards as one pass input. There is no limitation as to the mmber
of bars to be graphed. All "dwmy” cerds are ignored. However a bar
cannot be graphed beyond a latest finish of 430 days above the lowest
index day used. This is beceuse of memory limitations of the program.

If an activity has a latest finish beyond 430 deys, it is very
easy to recompile the program by adding only three source deck cards
and adjusting the ten "TITLE" declarative source cards. This pro-
cedure is outlined in a later paragrsph.

AN Ed
Page 2
"Critical Path Schedule" Bar Graph Generator Program - comtinued

PROGRAM ABSTRACT

The program was written in SPS (1620 - SP-020 system). A subroutine
deck is not necessary for operation. A totel of 3930b locations of memory
is required for the program as written. Fixed point arithmetic is used
throughout .

One full pege of activities (31) is read into the computer for each
series of computations. Successive pages are used if needed to coantinue
the graph out in a horizontal direction. The highest value of the latest
finish figures for each page of activities is used to determine omly the
number of pages necessary to fully express each set of activities.

A title description card is punched starting the first pege of each
set of activities to be illustrated. The last group read in may be less
than 31 in number. In this cese the program allows for enough blank cards
and vertical index cards to completely £il1 out the last sheets.

All numeric and descriptive information contained on the "LESS" output
cards in columns 1 through SO is transferred into a work area of storage
labeled "STORE". In this area of memory beyond the job description three
symbols are placed at the proper addresses to represent the earliest start,
duration, free float, and remaining total float. Address modification is
used throughout to do this and to punch them out on cards sheet by sheet
for listing. :

The symbol (X) represents s day duration of a job, the symbol (*)
represents a day of free float, and finally the symbol (o) represents
the totel float mimus the free float.

The following illustrations are given to show how these symbols are
used in“the bar graphs.

I X000X(sHH o000
This bar represents a job of five days, four days of
free float, and eight days of total float.

I 000000
This bar represents a critical job of eix days.

II1 XXoooo
This bar represents a two day job with four days of total
float. (No free float)
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“Critical Path Schedule" Bar Graph Generator Program - continued

PROGRAM ABSTRACT - continued

Total float time is the time an activity mey be delayed without
changing the minimum project completion time. Free float time is the
length of time the start of an activity may be delayed without changing
the earliest start for another activity.

It should be noted that each activity in Figure 4 of the sample
problem is shown on the graph &8s starting one day later than the
earliest start time as listed in figure 3. Actually the listed time
represents the number of days vwhich must have passed before a job can
begin, so the graph shows @ach Job as starting on the next day. The
last day of total float on the graph corresponds exactly with the
latest finish day as it appears on the listing in Figure 3.

SN

NN
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"Critical Path Schedule" Bar Graph Generator Program - comtinued

CONSTRUCTION OF GRAPHS

Constructing the complete graph from the sheets as they come from
the printer is very simple. The IBM 4OT printer is recommended using
11 inch page depth paper for wvhich the progrem was written. The printer
should be set to begin printing at the very top of the first sheet.
Then all subsequent printing will be in the proper locatiom. ’

After printing all cheets pertaining to s set of sctivities (page)
are torn apert. Eech sheet xmst be trimmed on the right hend side just
beyond the last vertical index character (I). Then using scotch tape
or a glue application the graph is extended horizontally by putting each
sheet to be added under the previous sheet at the left, and attaching.
This procedure is repeated for each set of activities. The next set is
easily identified by the job description printed out on the first sheet
along with each activity description and the reindexing of days.

40,000 digit memory capecity

Transfer numerical strip (TNS-72) instruction feature.
1622 card read-punch unit.




Page 5
“Critical Path Schedule" Ber Graph Generator Program - continued
OPERATING PROCEDURE

1. Punch 1 heading card with full project title description
All 80 colwmns of this card mey be used:

Place this card in front of input deck after removing all
other heading cards.

2. Remove last card of "LESS" output deck which contains "project
completion time”. Replace this card with a blsnk card, Input
deck 15 now ready.

3. All program switches off,

L., PARITY SWITCH, 1/0 SWITCH, and O FLOW SWITCH - all set
on PROGRAM.

5. Load punch hopper on 1622 unit with blank cards.

6. Place object deck for progrem in read hopper followed by imput
deck arranged ss described above.

T. Clear memory.

8. Press RESET.

9. . Press LOAD,

10. Press PUACH START.

11. When program has resd all cards and punched outpat, it will stop
with a k8 in the operation register.

12. . 411 punched output cards are then listed on an IEM AGT printer.

OPERATING TIME

To give the reader sn idea of computing end printing time involved, a

“eritical path” schedule om which this

was tested is cited. This

schedule involved approximately 700 cerds (dummies included) upom which the
computer acted and punched out nearly 3000 bar graph cards in 30 minutes.
About 20 pdnutes of printing time on the IBM 40T printer was required for
a full listing. :

)
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"Critical Path Schedule” Bar Graph Generator Program - comtinued

Adepting Program For Grephing Activities With a Letest Finish Date Beyond 430.

Sort "LESS" output deck by latest finisch dates in colums 68, 69, acd
T70. Determine highest value. Sort the same deck by earliest start dates
in colums 53, Sk, and 55. Determine the lowest esrliest start value. If
the difference between the lowest earliest start and the highest latest
finish 1s 430 or less theee activities way be graphed with only one alter-
ation to the SPS source program and recompilation. If the difference is
greater than 430 more than one slteration is necessary snd the project

way be graphed in steps.

Insert a declarative statement card (EES DC 3, XXX} into the source
deck following the "DORG" card where XXX is the lowest earliest start
value or preferably the next lower mumber divieable by 1C. (If this value
is 430 less than the highest latest finish). Reindex 10 declarative state-
ment cards beginning with "TITLE" card using XXX as the first mmber after
DAY -, Shift the (DAY) back 2 columms if XXX is 3 digits.

Prepare a new source card (S LF, EES) and place as the second card
after the card labeled "FTRANS" in the source deck. Prepare another
source card (S ES, EES) and place in the source card immédistely in frant
of cerd labeled "DICK".

Recompile this source deck and use with special input cards.




LCCTIN CP P/L Q PG LN  LABEL MNEM OPERANDS AND REMARKS i PAGE  1-A
e CRITICAL PATH BAR GRAPH GENERATOR PROGRAM
. 0cs4cC2 e . DORG 402
0c4C3 80 HOR DAS 80
. 0563 2. COUNT DS 2
0C565 2 FINISH DS 2
—l ] R —w.—-..CHECK DS S
0C573 2480 INPUT DAS 2480
— 05513 2 . PAGE DC 2,0
05533 2 PAGEA DC 2.0
05540Q s N LF oS
05543 35 oTL DAC 3s,nunAtxon EXCEEDS LIMITS OF PROGRAMD,,
. 80 _STORE DAS 14880 e e
38373 1 BLANK DAC 1, 4+,
s 2 . CIR pc 2,0
35380 5 CIR2 DC 5,0
35348 ] _ES. DS 5 U
35389 4 DUR oS 4
35391 ) ADX _ . DAC _.leXss .. . - -
35393 1 ASTK  DAC 1,%,,
3539S 1 _ALIR  DAC 1,04,
354C0 s CTR3 DC 5,0
3%4G% 3 1k DsS___ 5 — .
35410 s FF ps s
—412 2 LCTR&__DC 2,0 - e o
38414 F) CARD 0OC 2,0
33417 %0 _ TITLE. DAC 50, | _J DUR _COST QD __ DESCRIPTION. DAY= 4
35517 30 DAC 30,12345 10 20 30¢s .
s 30 DAC  5Q, AQ 50 ________6a___. . M0 804,
38677 50 DAC %0, 90 100 110 120 130,y
3UmMm 80 - DAC %0, 140 190 160 1700 1804,
35817 50 DAC %0, 190 200 210 220 230,.
3%917 30 DAC 50, . 240 280 20 .. 270 280,,
36017 50 DAC S0, 290 300 30 320 330,
S— ]} % 80 ... DAC %0, 340 ._ 350 30 . 30 380,
36211 30 DAC 50, 390 400 st . 420 430,
—. a0 lLAu!S_DAC_MQO- Y .
35451 40 40, oo
36537 50 I INOE!I,UAC 50, - ) ve
36637 30 DAC 30,1 t 1 fos
- 36697__ 50 .. _INDEX2 DAC 30, IR SU ] I 1 Loy
36797 30 DAC 30, i 1 Tre
... ... 38858 37 00403 00500 _.START RACD MCR _ __ A . .
364868 32 00%62 0C000 SF COUNT-1
36880 32 00564 C0000 SF FINISH-1 . N
~ 36892 32 35406 000CO SF FE-4
\X 24904 12 315401 000GO SF TF-4
fb ,3" TeN)
LCCIN CP P/l Q@ PG LN  LABEL MNEM OPERANDS AND REMARKS PACE  2-A
36916 32 00%66 00CO0 SF CHECK-4
- 36928 32 37926 00000 __ SF PLOTE2 —
3694C 32 38118 C000C SF PLOTAE2
3¢5%2 32 05536 00000 SF LF-4
36964 32 35381 00000 SF ES-4
36976 32 35385 00000 SF  DUR-3

36988 32 37662 00000

_370CC. 16 00563 000-0 ___

37012 37 00573 C0S500
__37024 12 00583 CO570
37636 14 00570 -0000

37043“'06 37216 01200

37072 1 l& 35389 -0000
37084 46 37012 01200

37060 72 00591 35389

SF  CLEARL?
. _ . YFM__COUNT,0,10
READ  RACD INPUT
TNS INPUTELO,CHECK
_SM CHECK,0

BE our

- TNS _ INPUTELS,DUR
CMH OUR,0
8E READ

37096 11 37018 -0160
1€ 30 -0}6
37120 1 37066 ~0160
37132 11 00363 -0001

AM  READE6,160

AN _ _READE1S,160
AM e-34,160

37144 14 00563 -0031
37156 _ 41 37012 01300
37168 16 37018 -0573

8 =038
37192 16 37066 -0591

37204 49 37240 00000

37216 14 00563 -0000
846 39292 O
37240 16 0%533 000-0

h S 0-0

TT0UT T CM COUNT,.O

AM___ | COUNT, 1 e e
Ch ™ COUNT, 31
.. BL__ READ_ S
TFM  READGG, INPUT
ADE PYI&EL0
TFM  READCES4,INPUTELS
] BEN

BE _ MALY _

BEN TFM PAGE,0,10
TEM _CTIR,0+10

37264 72 00711 05540

® EXAMINES ALL LATEST FINISH DATES TO DETERMINE NO. OF PAGES REQUIRED
TRANS TNS INPUTE138,LF

37276 11 37270 -0160
37280 11 33373 000-1

e e m—— ——

, 37300 24 35373 00563
—31312 _ 46 37468 01100

AM  e-6,180

AM__CTReM010 R

4 CTRoCOUNT

BH____NEXT — -

37324 16 05535 000-0

37336 14 05540 -0031_

“37348 4T 37396 01300
37360__11 05535 000-1

37372 11 37347 -0080

— 37384 49 37336 00000

37396 11 05535 000-1

37408 _ 24 035533 03535 _

37420 46 37444 01100
37432 26 05533 C5%935
37444 16 37347 -0031
37456 49 37264 00000

ol

T FINAL AM  PAGEA,1,10

TFM  PAGEA+0y10
JOE (o] LF,31

8L FINAL

AM PAGEA,1,10 _—
AM *=25,80

8 JOE

c PAGEPAGEA

BH RENEW

TF PAGE,PAGEA
RENEW TFM JOELL1,31

8 TRANS



®

LCCTN CP  P/L Q PG LN LABEL MNEM OPERANDS AND REMARKS PAGE  3-A
37468 16 37270 -0711 NEXT  TFM TRANSEG, INPUTEL38
37480 16 37347 -0031 TEM  JCEE11,31
; 37452 16 35375 000-0 TFM  CTR,0410
375C4 14 05533 -COC7 CM  PAGE.T
37516 47 37540 C1300 BL  FLAG
37%28 19 05543 00100 WATY CTL
3754C 32 00572 00000 FLAG  SF  INPUT-1
37552 11 35375 C00-1 AM  CTR, 1,10
37564 24 35375 C0563 c CTR,COUNT
37576 46 3850 O11CO BH  PUNCH
37568 11 37546 -0160 AM  #-42,160
37600 26 05771 00731 ABLE TF  STOREE158, INPUTELSS
37612 33 00572 CGOOO BAKER CF  INPUT-1
___________ 37674 11 37618 ~0160 AM  5-6,160
37636 11 37606 -0960 AM  #-30,960
37648 11 37611 -0160  AM #-37,160
37660 26 05713 35373 CLEAR 'TE  STOREE100,BLANK
3767233 05712 00000 _ __ ___ ODC  CF _ STORE§9S. e
37684 11 37666 -C0C2 AN e-18,2
37656 11 37678 ~C002 AM  #-18,2 ) ~
T 377¢8 7 14 37666 -65173 JACK CM  #-42,STORE£960
3772C 47 37660 01300 BL  CLEAR
37732 11.37666.-0100 AM___CLEAREE,100 . ;
37744 11 37678 -01C0 AM  0DDE6,100
 _ 37156. .11 37719..-0960 . AM  JACKE11,960 _ ,
377¢8 72 00681 35385 BILL TNS INPUTEL08,ES
32280 11 37774 =0160 AM __ #-6,160 - ;
37762 72 00591 35389 DICK  TNS INPUTE18,DUR
C4 11 37798 -0160 . CAM e=64160 . o .
37816 16 35380 —0000 TFM  CTR2,0
—— . 37R28_ 14 35315.-0001_ . _CM.. CTR,1 - i e
37840 46 37888 01200 BE  FIRST
793035385 A___PLOTEG,ES e e
37864 21 37930 35385 A PLOTES,ES
37876 _ 49 37924 00000 . B PLOT .
37888 16 37930 -5713 FIRST TFM PLOTEG6,STOREEL00
—__375CC__21 37930 35385 A *£30,ES
37912 21 37930 35385 A ®£18,ES
L .= PLOTS JOB DURATION R
37924 26 00000 35391 PLOT  TF  ,XxOX
37936 12 37930 -0001_ . SM e-6,1
37948 26 37966 37930 TE * «£18,PLOTES
. 3179¢6 33 00000 00000 CcF
317972 11 37930 -C003 AM  e-42,3
— . 37984 11 35380 -000%____ ___ . . AM  CTR2,1 e i .
3799¢ 24 35380 35389 C CTR2,DUR
380C8 47 37924 013CO 8L PLOT
LCCTN CP  P/L 0 PG LN  LABEL MNEM CPERANGS AND REMARKS PAGE  4-A
38020 72 C0721 35405 TOTAL TNS INPUTEL48,TF
3832 11 38026 -0160 AM  e-6,160
38044 72 CO731 35410 FREE  TNS INPUTELS8,FF
38056 11 38050 -Cle0 AN #=5,160
38CE€8 16 35400 —COCO TFM CTR3,0
_ 38080 14 35410 -COCO CH FF,0
38092 46 38272 01200 BE  FLOAT
e s PLOTS FREE FLOAT IF ANY IS FOUND
3elc4 26 38122 37930 TF #£18,PLOTES
38116 26 C0000 35393 PLCTA TF  ,ASTK )
38128 12 38122 -0001 SM o e-b,1
38140 26 38158 38122 TE  =£18,PLCTALS
. 38152 33 00000 00000 CF
38164_ 11 38122 -0003 AN ®-42,3
38176 11 35400 -00C1 AM  CTR3,1
38188__24 35400_35410___ SN 4 CTR3,FF I
38200 47 38116 01300 BL PLOTA
38212_ 16_35400_-0000 TEM CTR3,0
38224 22 35405 35410 s TF.FF
38236 14 35405 -COCC CM  TF,0
38248 46 38428 01200 BE  ADJUST
_ 3826C. 49.38B320_€C000_________ . . . B _GUS__._____ el o
38272 14 35405 -0000 FLOAT CM  TF,0
. 3B284 _46 38428 01200 BE  ADJUST
38296 26 38338 37930 TF  ®£42,PLOTES
______38308__49_38332_0C0CO0____ . 8 PLOTB
« PLOTS ALL FLOAT OR REMAINING FLOAT AFTER FREE FLOAT IS SUBTRACTED
38320 26 38338_38122___ GUS. . TF. _#£18,PLOTAEE . e e
38332 26 00000 35395 PLOTB TF  LLTR
38344 12 38338 -0001l ___ SM #-641 e
38356 26 38374 38338 _IF __=£18,PLOTBES _ N
38368 33 00000 00000 CF
3g38C 11 38338_-0003__ e AM #—42,3 . o I
38392 11 35400 -0001 AM  CTR3,1
384C4__24 35400 35405 c CTR3, TF i
38416 47 38332 01300 8L  PLOTB
38428 22 37930 35385 _ . ADJUST.S PLOTE6LES . _
3844C 22 37930 35385 s PLOTEL,ES
3845222 3793Q_35389 s PLOTE6,DUR
38464 22 37930 35389 s PLOTES , DUR
_ 38476__11 37930 -096Q_ AM  PLOTE6,960
s P ADDRESS OF %PLOTD NOW SET TO GRAPH NEXT JOB
38488 49_37540_0C000___ ) B FLAG o
385C0 16 37546 -C572 PUNCH TEM FLAGEA, INPUT-1
38512 16 35412 0CO-1 TEM CTR4,01,10
s BEGIN PUNCHING CARDS
38524 39 36377 00400 NEW WACD BLANKS




LCCIN CcP P/t . Q PG LN  LABEL MNEM COPERANDS AND REMARKS PAGE 5-/
38536 14 35412 -COC1 CM  CTR4,1
_ 38548 46 38584 01200 BE . #£&£36
38560 39 36377 00400 WACD BLANKS
38572 49 38596 C0000 ] 2624
38584 39 C0403 C0400 WACD HCR
L 38596 39 36377 CC400 WACD BLANKS
386C8 14 35412 -0001 DAYCD CM  CIR4,1
_ 38620 47 38680 01200 BNE CHANGE
38632 39 35417 C0400 WACD TITLE
_ 3p644 16 38638 L5417 TEM -6, TITLE
38656 16 38619 -00C!H TEM  DAYCDELL,1
38668 __49 38716 00000 B GO
386680 11 38619 -0001 CHANGE AM  #-61,1
38692 11 38638 -0160 .. AM €-54,160 _ -
38704 49 38608 00000 8 DAYCD
_ 38716__16_35414 000-0_ GO _ TEM CARD,00,10
38728 39 05613 C0400 Jos WACD STORE
38740__11 38734 —-0960 AM  #-6,960
38752 11 35414 000-1 AM CARDs 1410
38764 14 35412 -0001 e ... €M CTR4,D - JR
38776 47 38812 01200 BNE TCM
38788 39 36537 00400 WACD INDEX1
38800 49 38824 00000 8 JOHN
38812 139 36697 00400 TOM_ WACD INDEX2 R e e
38824 24 35414 00563 JOUN € CARDCOUNT
38836 47 38728 01300 _ . ... 8L__ JoB — e
38848 14 00563 ~0031 CM  CCUNT,31
38860 46 38992 01200 BE FIN . el
e FILLS OUT SHEET WITH BLANKS IF SET IS LESS THAN 31 CARDS
38872 26 00565 00563 = . TF FINISHyCOUNT . _
38884 39 36377 €£0400 HIT WACD BLANKS
38896 11 C0565 000~-1 AM FINISHy1,10 e e
38908 14 35412 -0001 CM CTR4,1
9 46 38956 01100 8H DCN e e s
38932 39 36537 C0400 WACD INDEX1
38944 49 38968 00000 I 8 ROB_ . [, -
3895¢ 39 36697 00400 DON WACD INDEX2
38968 14 00565 -0031 ROB CM_  FINISH.31 I
38980 47 38€84 01300 BL  HIT
38992 24 35412 C€5533 FIN [+ CTR4,PAGE .
B ~350C4 47 39196 01200 BNE INCR
39016 14 00563 -0031 CHM  COUNT, 3L
. 39028 471 39292 01300 BL  HALT
3604C 16 37666 -5713 ' TFEM  CLEAREG,STOREE100
36052 lé& 37678 ~5712 TFM CDD&6,STOREESY
36064 16 37606 -S7T71 TFM ABLEL6,STOREELSS
_ .. .3907€¢ .16 37611.-=0731. ... TFM ABLEL!l,INPUTELSS’
LCCTN Cp P/L Q PG LN LABEL MNEM OPERANDS AND REMARKS PAGE G-A
35CEe 16 38734 -5613 TEM  JCBE6,STORE
361CC 16 37774 -Cé81 TFF BILLE6yINPUTE1O8
36112 16 37798 -0591 TFM  DICKE6, INPUTELS
35124 16 37719 6573 TFM  JACKELL,STORELI60
39136 16 38026 -0721 TFM  TOTALEG, INPUTEL4S
36148 16 38C50 -0731 TFM FREEE6, INPUTELSS
3616C 16 37618 -C572 TFM  BAKEREG,INPUT-1
. 36172 16 00563 C00-0 TFM  COUNT,0,10
35184 4% 37012 000CO 8 READ
e —..39196 11 35412 000-1 INCR AM  CTR4,1,10
362C8 16 38734 -5613 TFM JCBE6,STORE
e 3822C__ 1639243 =0C01 _ ______ TFM  #£23,1 .
e BEGIN PROCEEDURE FOR GETTING %J0Bo INSTRUCTION CORRECT FOR NEXT PAGE .
39232 14 35412 -00CO CCMPR _ CM  CTR4,
39244 46 38524 01200 BE  NEW
_3%256__11_38734 -0160 AM JOBE6, 160
36268 11 39243 -00C1 AM #—-25,1
. 2828C__49.39232_00000 _ e ._.B  _COMPR e e e e
35292 48 00000 00000 HALT  H
_._3€856 DEND START

[



9
J

€ PAGE 2-8 .

[

|

— v DET FLAGS
3LOCK DIAGRAM FOR BAR GRAPH GENERATOR PROG.
. A -8 SF COUNT - 4
PAGE 1-B
SF Finisn - 1
SF FF -4
SF TF -4
DORG 402 . SE CHECK -4
T SF PLOT ¢+ 2
SF PLOTA + 2
DECLARATIVE STATEMENTS SF LF ~4
SF Es-4
HDR DAS 80
| counT ) g SF DUR -3
FINISH bs
\ CHECK DS 5 sF CLEAR ’L
| InNPuT DAS 2480
| PAce oc 2,0 |
| PAGEA oc 2,0 !
I wF DS ] - . _
| oTL DAC 35,DURATION EXCEEDS LIMITS oF PROGRAMSE, !
| srome TAS 14880 .
’ BLANK OAC 1y 4y M CounT,0,10
cTR 2¢ 2,0
cTR2 oc 5,0
ES s £
| our o0s - i
oo Dl - -
! ASTK 3%
POLTR oAC 1,0, ./ ;
1 - .
B L ' g aco mm ]
FF oS 5, ’
CTR4 oe 2,0
CARD o¢ 2,0
TITLE DAC 50, I J DUR COST 4D OESCRIPTION DAY- , 4
DAC 30,1248 10 20 30,, ——
. DAC 50, 490 50 6o = 70 80,55 -
! oAE 50, 30 100 110 120 130,,
DAC 50, 144 150 160 170  180,, TNS INPUTHg,cmecn
DAL 50 190 200 210 220 1230
DAC 50, 240 280 260 170 280, S -
DAC 50, 290 300 310 320 130,
DAC 50, 340 350 360 370 380y, .
{ DAL 50, aso 400 830 420 430, d
i BLANKS  DAC 40, 53 i ~.
! NDEXS  DAG So; 2, EM cueen 0 T .
| oo 20 3o I 1o, o  Blank card used at end of mput
b 1 . .
l . DAC 30, z 1 1, - ™™ . deel for |shut ofF,
ETART] maco nom CM COouaT, o HALT
TNS INPRY +18,DUR
HALT .
2]
Program | Ignores Dummy Jobs S &
N
o
21 ®
see | Pege 3-8 AM READ+6,160
20
seel Page 15-8 é @

- COMPUTER
TECHNOLOGY




21

see |Page 2-B

Reads In 31 Cards AL A T'me J

AM READ 413,160

AM %-54,1¢0
(Inevement THs mst, for
next davitionm

AM coumnT, 1

TFM READ 46, TNpyT]
(Restore Mond m,,“)

TFM READ +16,1nmr,,
(Restore addve,,)

TEM READ 54, inmryyg
(Resteye -JJve‘s)

TFM €TR,0,10

PAGE 3-8

HEW] TEm Joe+il, 3L

| I

Determine Maximum Number 0f Pages| Requived By Examinin

AM »-G, 160
Iuevement Paddvess
Of TRANS for ngat
LE graminatidsn

AM €TR,1,10

TF PAGE , PAGEA

A,

N

AM PAGEA,1,10
[Aceumulator hv page N

AM #-25,80
Modify @ inst,of WE
Fovr neal Compar: s

_PAGE 48

g All Latest Finish Dates

NEXT]
TFM TRANS +6, LNPUTA 38
Restore Pinst, of TRANS

Y

TFM vOF +11, 31 l
Restore § inst, of JOEJ

TFM ¢TR,0,10

Prints Ot Buvation |
Enceols Lomits Ffrugeny




HFLAG] SF INPuT-4

]
AM CTR,1,10

AM »-42 ,1G0
Add ¢, FLag "F.‘q“vf"
for next field transfer

y

TF STORE 4158, 1nPeTsss,

(eLe]

nlek[ CF INPuT-{

—

AM %~ 6,160

14 soq Page 1L-B

ec
3...: 10-8

AM A-30 960
Medify ABLE Paddvess

1

AM & - 37) 160
M.J-?y ABLE Quddc

@

PAGE 5-8B

‘Z Transfer descr-’p‘t’-'ong

ont jute work avea ,

©)

(000] ¢F stomg +9q

AM -1 )
Tuevement "Pladdress
CLEAR

AM CLEAR+G,100)

AM oDD+6,100

AM JACK 411,960

(®

O

PAGE 6-B .

Clears out CVeVyt‘n'n’ ’'n wer K

g EAR]TF SPRE t100, BLANK ‘{4.1* beyond cavd Colurmn S0




8 , PAGE T7-B

iBILLI

THS INPUT +10BES

AM %-6,160

i |D‘CKI

TNS INPUT +18,DuR

AM %-6,160

TFM CTR2,0

A PLOT+6, €

A PLOT +G,ES

Plots | Job Duvatien

[PLOT] TF , X0 X

|

SM *-6,1
Adjust PLOT P addresd
$ov clearing L=

TF % +18,PLOT+6
Trangwm:t preseat PLT]
P*aidvess to neat inel,

¢F

AM »-42 , 3
Inerement PLov P
wdiress Fov neat plot of
Lascat!

AM CTR2 ,1

CTRL wsed as tounter]
for Duratiom X's

ll_’dfhl- I

TNS INPUT +148,TF

AM

»- 6,60

Modify TITAL ist, for
eaamining hest job.

i0) .

o

PAGE 8-B



16 PAGE _9-B Q}D

TFM CTR3, 0 BE ADJusST
IFREE, zere up CTRY
TNS INPuT +158,FF ———

S TF ,FF,
Subtract Free Float
Frove, Total Flsal |

AM #-6,160

TF * 142 ,PLoT 4§
Makes PLOTB takeup
where PLOT feft off

8 Gus M TF,O/wt‘)’—/\ BE ADJusT -
TFM CTR3,0 ‘ -

Zero up counter

Gus| TF ® 418 PLoTa,
Makes PLOTS take up
wiere PLOTA laft of¥

+ g PLOTH
Plots aif float ovr r_ﬂm‘n’nJ'r of float t/me
after free float i1s Ysubtracted,

HPoTB] TF ,LTR !

TF %+ 18,PLOT+6

Mares PLOTA tahenp
where PLOT Jeft off

Plots | Free Fleal

L] Sm ¢—G)_1—‘__ TF #4018 Potaeg
PLa‘rAl TF  ,ASTK

] eF I
SM%x-6 ,1 TF #+18,PLOTA+6

3
AM CTR3, 1

AM *’41)3 CF

]ADJIASTI

S PLOT+6G ,ES

BL PLoTHB

Y

AM ¢TR3 1




%)

see |Page 5-B

S

To FLAG
see Fage S°p

PAGE 11-8B

S PLOT+6,ES

S PLOT+6, DUR

S PLOT +G, DUR

A

1
i
AM PLOT+6,860 |

FL

"P" Addvess of PLOT now set
to ,r.'k nexT jo‘.

Y

| [puwen]

‘:'n'a FLAC +&, INPUT
estere “Pladdvesy dfm

kv AR S ¥

<

R4,01,10
ed as counteg
A vt Nuwmb

"Punc‘u‘n’ Cards
[NEw]

Besgin

WACD  HOR
Punch out titie card
for_first sheet

WACD BLANKS
Punch Blank Cavd

WACD BLANKS
Punch blank eevd

r@ —& —

O

PAGE 12
WALCD BLANKS
A —
DAYCD £ _CHANGE
= M cTra, +
¥
WACD TITLE NE__CHANGE
Punehes out headings
f{"c';::»’ on stetus [cnance |
AM #-61,2
Adds 1 to baveo's’
Addresy
, A
TFM #-6,TITLE y
Beptere Prev. inst]P"
1 * |AM »-54,160
Adjusts heading Vo
bi‘ LT o’
TFm DAYCD +11,4 & DAYCO

lee]

TFM CARE, 00,10

J0B] wAcp sroﬂ

1

AM »-6,960

Adjust 408t
ol e Rt
Cir &

A

AM CARD, 1,10
Use CARD as lounter

—
Y




20

Has Punched Rd'l. Ne. of P‘g;.s

see [Paqe $1-B

A

Restere address
:'nsfruch'ems o
mod fied Jnr:uj
back ts their

HALT

Es in several
hicl were

Platting reutive -
oviginal values

(TFm tlEAR’élm

i

M ODD+6 STIRES9Q

t

M Anbgsrauusw
TFMm ABLE+11 iNruTsisy
S —

TFM Jos+6,STORE

I

1TFm alLLﬁ,mW“

I __

[TFM Dieks G, iNPuTs1g

FM JACK+ 1], STORE sAG0

&

Pune
Page for this set

h .
Prior to readfng in a new
set of cards }

| U 4 B

ov pla‘tﬁus .

E__NEW
h sut next

cavds new

pletted yu STORE

rea of memeory

Proceeduve for

IICKI AM CTRQ)

FM J03 + &, STORE

TFm *+23 , 1

| 2

q

_PAGE 14-B

geﬂ.;g the

corveet "P address 1ato JOB
thstruction (Page 12) for
punching out next page for
this set of cards new pls
in STORE area of memevy

e

|
f
!

AM J0B+G , 160

'AM»-Z5.)1

| Tnerement @ Addvess
|4.- next Commerisen

ComP

S5€e [Page 2 -8

20

TEM FREE+6,10PT4158

TFM BAKER+6, INraT-1 | "

4 TFM COunT,0,10
4
B READ

(Read in next set of cards)

PAGE 15-8B
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CREW L
—d___LAgors [ CEIIENT FiiSHERS

e 8 CARPERTERS JBloek LAyErRS ' S
X _ELECTRICIAN

Ocoen & Oce/vER
LICnwr Sravoakos Avo SHNS

°3

9 Doz
S PIPE FrrTERS

£rccy el ‘\ ~
T [1-¢ , — e
»

Cors” LiewT - Crén”

Fp o8 Zasract
S16-20 . 3 STArGARO L S16M3 ConnwECT LIGRTS UTILITY (o, FMICTER Fox
1 .2.-5 N2 [2-2] /12y

Pove & Srri? PAveE SERvIEE
10 WALES £ APrgrimvs AR<A

Korr? ﬁuéwxu! R
/:\J 5 l/-z' 1

) !Aaﬂé

VEL TAkS reRve 7 :
L 7ALL ZansTALL Conss 7
Foke Tamxs /~ rawvx Prome ~6LaoE sire e hiacet S3eanvas 5 ZwsTALL FUEL Porms
2 ele-1] "z T2 7 - 2 =2
7= 2-2 Lassrail Al
COrPRESSOX

INETALL C-rﬁ(oyoy,r; /
PIPIVG & COomarEeT J& TArLZ,

‘ Z’tef

wrne D06  opy € Ak Iioo
Tnf. ("M-f.fz\ Conl. 5L wraces
> 71778372
L:- 2-2

Zas FALS
Tar frarvalS

Oroce & )
‘ORAULIC L1757 ;
306 , )
Ocoer £ Occ ivER FVEL Porsss '
{3
OROLER & OECIVYER AIN eoﬁkxes:og
70 -
OROER & OEIVER Chcasime LoviprecaT 7 9
20 5 .

) OuvRATI6N 5 % (IR
. EV’ ]
: ck SIEN i

G ASOLInvE Servier STArior

rf7s,. /
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FIGURE 2 PAGE 2-S FIGURE 3 PAGE 3-S
INPUT 7GR CRITICAL PATH PROGRAM ANSWERS FROM CRITICAL PATH PROGRAM
' J DUR COST DQ  DESCRIPTICON CREW | J DUR COST DQ  DESCRIPTION CREW ES EF LS LF
SUT AND . ,
15k EROER # DEL LT ST0S * SIGNS 12 2 LAYGUT AND EXCAVATE 4 2 25 27
112 30 CRDER * DEL HYDRAULIC LIFT [ CRDER * DEL LT STDS * SIGNS 15 37 52
114 3 ERECT FENCE 12 112 30 CRDER * DEL HYDRAULIC LIFT 30 30
122 20 CRDER * DEL FUEL TANKS T 1s 3 ERECT FENCE 12 3 52 55
12510 CRDER * DEL AIR CCMPRESSCR 122 20 CRDER. * DEL FUEL TANKS 20 15 35
1 26 20 CROER * DEL GREASING EQUIP 125 10 CRDER * DEL AIR COMPRESSCR 10 41. 51
1 32 25 CRDER * DEL FUEL PUMPS 126 20 CROER * DEL GREASING EQUIP 20 31 51
2 3 1 CONST LIGHT SIGN FCUNDATISNS12 132 25 CRDER * DEL ‘FUEL PUMPS 25 .28 53
2 10 3 CONST BLDG FSUNDATIONS 12 2 3 1 CCNST LIGHT SIGN FCUNDATICNS12 2 3 51 52
212 1 CONST HYD LIFT FCUNDATIGNS 12 210 3 CCNST BLDG FCUNDAT!CNS 12 2 5 27 30
220 5 'NSTL EXT CONDT+PIPG * CNECT 3 5 2 12 1 CNST HYD LIFT FCUNDATICNS 12 2 3 29 30
222 0 DUMMY % gg g égﬁ;# EXT CONDT+PIPG % CNECT 3 5 g g gg g;
2 *
i §§ Y éﬁiﬁkrbiﬁﬁlwéT“”°“R° SIGNS % 328 2 INSTL LIGHT STANDARD* SIGNS 2 15 17 52 54
L 9k 2 INSTALL DOCRS 2 L 23 1 GLAZE WINDIWS 2 49 50 50 51
620 &4 INSTALL TANK PIPING 1 5 L 24 2 INSTALL DCCRS 2 49 51 49 51
8 L 10 ERECT BUILDING R3S 2 6 20 &4 INSTALL TANK PIPING 1 5 22 26 37 W
10 3 3 INSTL INT PIPING + CONDUIT 35 8 4 1¢ ERECT BUILDING RCC 2 .39 49 39 &9
12 43 3 INSTALL HYDRAULIC LIFT 3 10 43 3 !NSTL INT PIPING + C3NDUIT 35 5 8 30 33
14 4 FINAL INSPECTICN 12 43 3 INSTALL HYDRAULIC LIFT 5 30 33 30 33
1518 2 FORM * PCUR CONCRETE FLSCR 12 W4l FINAL INSPECTICN 55 56 55 55
18 8 3 ERECT BUILDING WALLS 12 16 l§ 2 FCRM * PCUR CONCRETE FLOCR 12 3 36 34 3¢
20 30 2 BACKFILL FUEL TANKS * GRADE 1 &4 18 & 3 ERECT BUILDING WALLS 12 36 39 36 39
22 5 2 INSTALL FUEL TANKS 1 45 20 30 2 BACKFILL FUEL TANKS * GRADE 1 &4 26 28 41 43
23 25 0 DUMMY 22 6 2 INSTALL FUEL TANKS 1 &5 20 22 35 37
2k 25 0 DUMMY 23 2 0 DUMMY 50 50 51 51
2k 26 0 DUMMY 2425 0 DUMMY 51 51 51 51
2L Lo 2 INSTALL INT FIXTURES 3 26 2% 0 DUMMY 51 5 51 53
25 27 4 INSTALL AiR CCMPRESSCR 5 25 4o 2 INSTALL INT FIXTURES 3 51 53 53 55
26 14 4 INSTALL GREASING EQUIPMENT 5 25 27 4 INSTALL AiR CCMPRESSCR § 51 55 51 55
27 14+ 0 DUMMY gg ;Z g égazeLL GREASING EQUIPMENT 5 g; gg g; gg
8 CONNE * BS 7 i
%0 ;2 ; EcgﬁgﬁToE¢§?E§ METER BOX 123 28 14 3 CCNNECT LIGHTS * METER BSX 3 17 18 &4 355
30 38 2 CCNSTRUCT PUMP | SLANDS 12 30 3k CRM_S|DEWALKS 12 28 29 L3 4
32 14 2 INSTALL FUEL PUMPS 5 30 38 2 CCNSTRUCT PUMP | SLANDS 12 28 30 48 o
3L 36 6 PCUR AND STRIP SIDEWALKS 1 . 22 14 2 INSTALL FUEL PUMPS 30 32 53 55
36 14 5 PAVE SERVICE * PARKING AREA 1 3436 6 PCUR AND STRIP SIDEWALKS 1 29 35 L4 50
3832 0 DUMMY - 36 14 5 PAVE SERVICE * FARKING AREA 1 35 L0 50 55
3836 0 DUMMY 3832 © DUMMY 30 30 53 53
o1y o DUMMY ﬁg §2 g ggnﬁz gg zg gg gg
4
43161 BACKFILL BLDG INT AND FONS 1 & 43 16 1 BACKFILL BLDG INT AND FDNS 1 & 33 3k 33 34
PRCJECT COMPLETICN 56

—
~- \Nn\n

52
iy
12

27

' .
1

25

37

23

[ X35,
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0w O B W NN NN

CSRNER FILLING STATIGN EXA&PEgRERgBLEM PAGE 45
JzDURzCSST,QDLAY33$S§§5PE§22VATE DAYZ 12345 10 20 30
3 15 | CRDER * DEL LT STDS * SIGNS %xxxxxxxx%xxxxxccccéccacccsscé
12 30 CRDER * DEL HYDRAULIC LIFT XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
3 ERECT FENCE 12 xxx******r*********%*********T
22 20 CRDER * DEL FUEL TANKS ¥xxxxxxxx¥xxxxxxxxxfcccsccscc?
25 10 CRDER * DEL AIR COMPRESSCR XXXXXXXXXX Aedrdcdeiedeskedodk deededeiede e e e
26 20 CROER * DEL GREASING EQUIP xxxxxxxxxxxxxxxxxxxx*********i
32 25 CRDER * DEL FUEL PUMPS xxxxxxxxxixxxxxxxxxxxxxxx****i
3 1 CCNST LIGHT SIGN FOUNDATICNS12 X -~----vvuuvvvuvvvvvvi
10 3 . CONST BLDG FCUNDATICNS 12 ! XXX : : “:£
12 1 CONST HYD LIFT FCUNDATIONS 12 ~ x******l*********i*********l
20 5 INSTL EXT CONDT+PIPG * CNECT 3 s' xxxxx**i*****t**********sccé
gs 2 INSTL LIGHT STANDARD* SIGNS 2 | | xxcc?cccccscuv%
23 1 GLAZE WINDCWS o 2 '

2 2 INSTALL DSGRS T 2 ! ' ' '
20 &4 INSTALL TANK PIPING 1 5' : ‘xxxxcccé
4 10 ERECT BUILDING RCCF  ~ 2 ' ‘ ' '
43 3 INSTL INT PIPING + CONDUIT 3 5" i xxx*l*********i*********l
43 3 INSTALL HYDRAULIC LIFT Sl'"' ' l ‘
g FINAL INSPECTICN ol I '
18 2 FCRM % PCUR CONCRETE FLOGR 12 ' ' ! '
8 3 ERECT BUILDING WALLS ~ 12 b ’ '
3¢ 2 BACKFILL FUEL TANKS * GRADE 1 & b ‘ xxcé
6 2 INSTALL FUEL TANKS 1 hs! o ' ' lxxcccccccé
K 2 INSTALL INT FIXTURES s Lo ! ' !
27 &4 INSTALL AIR COMPRESSCR 5' e e ' '
4 INSTALL GREASING EQUIPMENT 5l e l ‘
W CCNNECT LIGHTS * METER BOX 3 ' ' x*L*********L
3L FSRM S1DEWALKS 12 b ' X
38 : CONSTRUCT PUMP | SLANDS 12""["””" b I x§'
2 INSTALL FUEL PUMPS ‘ ‘"“"SL”'" A I

50 50
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R " - T PAGE 6-§ ' - o - T U page 7-s )
" - _CORNER FILLING STATIGN EXAMPLE PROBLEM 7 o
éh 3!600R6CSST Qoi’cuaoiﬁgaémgus:oému.xs( ?AY- 12345 10 20 3 2 xxxxxcccc\l':csccccccg% 6? 7? 8? 9? 'o? m: :
36 1% 5 ' PAVE SERVICE * PARKING AREA 1 | : : : xxxxi(*u******f**m. | _‘l . | 1 |
43 16 1 BACKFILL BLDG INT AND FONS 1 & \ | | ' X \ | | | o | \ \
- ] 3 | P ! ! ] i I ' ] o
- | I | I 1 1 1 L [ | - !
_ i | i i (I I U DY RO | ! o
_ | i i il I 1 - J N 1 I e
) ~ o | 1 ] (. ! [ L R CER ! 1
- 1 1 1 1 ! ! ] SO RN ISR B | 1€
— e S ! ! [ ! i A A l. . 1 - 1
- L 1 i 1 i i ! i a1 I ] 1 1
% - ] | I i ! i . i . | ! 1
‘ U B 1 1 I ! i | A N I N 1 ]
I i ! i ) ! ! b B R SR B ! !
- A ] } | 1 ! N L ] Voo 1
- __ I ! 1 i I i - 1 N 1
| - - i 1 i i ! 1 ) RS IR B - 1
| L R i ! ! | S DR ENU TR S i
S R I 1 1 i I o S I I I o
e S N ! ] i 1 1 L | 1 . I 1
____________ SN N l I i ! ! b | 1 b I
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