400C

I1-02. 0

pERT 2 programming manual

- GENERAL PRECISION, INC.

Commercial Computer Division




PROGRAM EVALUATION
REVIEW TECHNIQUE

for the n p c 4 o D D General Precision Electronic Computer

PROGRAM NO. 1-0D2.0

“PERT 2" is an RPC-4000 program which was written by Test Division,
Chemical Research and Development Laboratories, U. S. Army Chemical
Center. While it has been tested and is believed to be correct, the authors
and General Precision, Inc., bear no responsibility for errors resulting from
its use.

NOTE: Under no circumstances is the Army Chemical Center to be con-
tacted with questions relating to the coding or operation of this
program. Such questions should be directed to the local office of
General Precision, Inc., Commercial Computer Division.

“PERT 2" requires the MPT octal-binary shift modification specified in the
Service Department Field Information Notice No. 420-1.



CONTENTS

B INTRODUCTION.....
General Definitions..

Organizational Responsibility ...... cetesesraaeann ceeeeens
Time Estimates .. .vveeiiiiiiiii ittt iineneennnanns

Critical Path...... .

Event/Activity Dependenmes. et e
Network Rules and Restrictions....... Ceeceas Ceeeeneanan

INPUT DATA .......
Input Data ..........

Table of Organization.......oviveiiinrenneennnanans
Activity Liste e et et iiniiin ittt iiietienenenatsonssaannnss
Scheduled Events.....veiiiieniiiiiinininnnnnnnn.

Key Events....

...........

...........

...........

-----------

...........

Special InpUut. .ottt ittt ittt tietenenenennansoseanansaens
Preliminary Data. ..o vveeeiininnceiiennnnnnss ceeann

General ......0na...
Output Options ......
Activity ..... ..
Critical Path ..
Department....
Full ..........

3 DATA OUTPUT......

...................................

...........

...........

-----------

...........

...........

Key Event cv i iinetiiniiieiieiienoneeessacesnscesonsnnnannaan

Restricted.....
Time .........
Punch.........
Recall ........

D N I N N A A NI Y s e e s e s ce st e

OPERATING PROCEDURES ...vcvvvuenn. Creeeteaearaaans
Program Tape .....

Bootstrap Procedure.

Manual Transfer to Phase l N Cetreeririt e
Data Loading Procedure............. Ceeaaeas et
Phase 2 Loading Procedure ......vovevevreneennnenn
Manual Transfer to Output Option Selection ..........
Automatic Loading Procedure......coveeveenan.. e

Update Procedures ..

Update with Decimal Data Tape...ooviiiiinnnnnns ean

L A R I I IS AR A D I I

Update with Hexadecimal Tape.....cceeiveeennnn.. ..
Update with Recall Option.......ccivieevnnennnn. e
Manual Transfer to Update Subroutlne N e .

Sense Switch Option. .
Error Printouts.....
Error Recovery.....
Storage Requirements

D I I U AP Y L R ]

...........

...........

...........

...........

...........

...........

...........

...........

...........

...........

-----------

...........

14
14
14
14
15
16
16
17
17
17
17
17

18
18
18
18
19
19
19
19
20
20
21
21
21
21
22
23
23



Page

APPENDIX .. .iiiiiieiresersrorssnnnnanas Ceeeteeiesectrttrennan e 24
Sample Programs. cvseeeeessseseessannsnesas A2
Sample Program NO. 1 veveereenconnnenns tesseceressasssensees 24
Sample Program NO. 2 ..viieeerecscnrocesesesannnnesoncnennes 32
Sample Program NO. 3 uuiieinienreesecessocnnneennnenneesees 34

ILLUSTRATIONS FIGURE 1 Event-Activity Relationship...... e etapeceritecananoann
FIGURE 2 Parallel and Series Construction........o..... ssecsssenne
FIGURE 3 Burst Construction ....veeeeeenreneneeenn.
FIGURE 4 Merge Construction ....veeeeeeeeseeeneennn
FIGURE 5 Concurrent Activities Requiring Dummy Activity..ovvveenn..
FIGURE 6 Concurrent Activities with Varying Dependencies .......... -
FIGURE 7 Clarification of Actual Dependency......oeeeeeveennnenesnn.

N, utw



INTRODUCTION

NN N NN N A N N N NN N N N AN AN NN NN NN NN NN NN N NN NN NN N N N N N

GENERAL DEFINITIONS

PERT — Program Evaluation and Review Technique — is a computer program
which was developed by the U. S. Navy as a means of planning and managing
large projects such as the Polaris Fleet Ballistic Missile Program.

The first PERT program was designed to provide and evaluate the initial data

on a project. These data are plotted as a network of activities and events which
lead toward achievement of certain objectives. On the basis of such network,
PERT can evaluate various plans of operation and select the most effective one,
as well as provide management with the necessary information to act upon
changes in conditions which may affect completion of the project. PERT has
proven to be highly effective in reducing project costs and reporting expenses,
even though it involves more detailed planning than other management procedures.

PERT 2, program 11-02. 0 for the RPC-4000 is a follow-up program — also

U. S. Navy developed — which enables management to evaluate the current
validity of approved plans and schedules, progress to date, and outlook for com-
pleting objectives on time. In addition, like PERT 1, it permits management to
simulate the effect of alternate decisions under consideration and to study their
effect upon the project deadlines, prior to implementation.

The PERT programming technique — properly operated and integrated with
other management planning and control tools — can be a valuable management
aid which is only limited by the accuracy of the information provided by the pro-
ject planners,

The PERT system elements discussed here are general features of all PERT
programs. Terms which apply specifically to "PERT 2" will be explained as
they are encountered.

Network

A network consists of the events and activities required to accomplish an objec-
tive. It is based on the results of a detailed analysis of project requirements,
including its overall scope and the extent to which a job should be broken down
into events and activities. The latter elements are arranged in order of their
sequence of completion, with an indication of their interdependencies.

PERT Chart

A PERT chart is the graphical representation of the network. It records and
displays related events and activities in terms of their dependency relationships.
The events are indicated by circles or ellipses on the PERT chart; the activities
by straight lines which connect the events. Each activity line terminates in an
arrowhead which indicates direction of flow. Time estimates for the activities
are usually stated along the activity lines. Event dependency exists when an
event can not be completed until other events have been completed; this depen-
dency is depicted by the activity lines.

Event

An event occurs at a discrete point in time and is the start or completion of an
activity or group of activities, not the actual performance of an activity. As



the event can be the result of several activities, it can not be considered com-~
plete until all activities leading to it are completed.

Event Describer

An event describer is a clear and complete statement of the nomenclature of an
event, It must include all information necessary to discriminate that event from
all other events.

Event Identifier

An event identifier is an arbitrary number assigned to an event in accordance
with a numbering scheme agreed upon by the network users.

Event Code Letter

An event code letter identifies the type of event; that is, it denotes whether the
event is the initiating point or the terminating point of an activity. The letters
used are arbitrary and depend upon prior agreement of the users of the network.

Dummy Event

A dummy event is introduced when needed to cause a PERT network to conform
to the limits of a particular PERT program. A dummy event is not an actual
time point and does not require an event describer. Dummy events are illus-
trated in the PERT chart in the same manner as real events.

Event List

An event list consists of the event identifier, the event code letter, and the event
describer.

Key Event

Key events or milestones are important bench marks of a project which may be
used to judge the progress and performance of a program.

Activity

An activity is a time-consuming element of a network. Each activity must have

a specific initiating (predecessor) event and a specific terminating (successor)
event. While a PERT network requires that the predecessor event for an activity
be completed before that activity can be started, the nature of an activity may

be such that it can actually be started at any point in time at the discretion of

the program manager.

Activity Describer

An activity describer is a clear definition of an activity. Activity describers
denote action, so they must not be confused with event describers. The activity
describers will usually not appear on the PERT chart.

Activity Identifier

An activity identifier consists of a combination of the predecessor event number
and the successor event number for that activity. An activity identifier is not



ORGANIZATIONAL
RESPONSIBILITY

designated as such on the PERT chart, but is included in the input data for the
PERT program.

Dummy Activity

A dummy activity is introduced when actual activities can not be otherwise
legally expressed in the PERT network, Dummy activities do not require the
performance of a task nor do they take time. They do not require activity de-
scribers. Dummy activities are illustrated in the PERT chart like real activi-
ties.

Activity List

An activity list is comprised of the activity identifier and the activity describer.
An organization number may also be stated before the predecessor event number.

The event-activity relationships discussed above are illustrated in Figure 1.

EVENT CODE LETTER

EVENT

DSGN.MOD. DSGN.MOD.

ACTIVITY
FLIP-FLOP v FLIP-FLOP
CKT. CKT.
EVENT DESCRIBER 1——-EV(-:NT IDENTIFIER

EVENT LIST

I75 B DESIGN MODIFICATION FOR FLIP-FLOP CIRCUIT
I76 C DESIGN MODIFICATION FOR FLIP-FLOP CIRCUIT

ACTIVITY LIST
10-175B 176C DESIGNING MODIFICATION FOR FLIP-FLOP CIRCUIT

D
ACTIVITY
IDENTIFIER ACTIVITY DESCRIBER

ORGANIZATION NUMBER

FIGURE 1 Event-Activity Relationship

A program manager must be cognizant of the division of responsibility to super-
vise his organization properly. In the development of a network, he must realize
that a line manager is generally able to provide adequate planning information
only for his own area of responsibility. That is, he should be able to identify
events immediately preceding and succeeding his area, but will not be aware of
events not connected directly with his department.



TIME ESTIMATES

CRITICAL PATH

The network technique can provide quick identification of organizational respon-
sibility. After assigning areas of responsibility to the appropriate departments,
the PERT chart can be drawn in such a manner that each area or department is
grouped separately and then connected to the total plan at the appropriate point.
During the monitoring of a program, each department manager can be provided
with a separate listing for the area with which he is particularly concerned.

An organization code number is used to distinguish one area from another and
should precede the activity identifier in the activity list. Certain identical acti-
vities could be assigned to different departments, in which case these activities
may connect the same two events. However, as each activity is defined by its
organization number, it is considered not to be identical to the other activities
joining the two events.

The PERT technique allows three time estimates for each activity — an optimis-
tic estimate, a most likely estimate, and a pessimistic estimate. The activity
times are estimates of the time necessary to complete an activity in a specified
manner. These three estimates are then reconciled by the computer to express
a most probable time or expected duration for each activity. These times should

- not be chosen to show a preconceived average; rather they should be the honest

estimates of the departments and personnel responsible for the individual tasks.
The success of PERT depends upon realistic time estimates. The same basic
unit of time must be used throughout the network.

Optimistic Time

The optimistic time estimate is the shortest time for completing an activity under
unusually favorable circumstances. The probability that this time could be short-
er than the estimate stated should be 1 out of 100.

Most Likely Time

The most likely time estimate is the reasonable expectancy for normal comple-
tion of activity.

Pessimistic Time

The pessimistic time estimate is the longest time for completing an activity if
wnusual difficulties are experienced. The probability that the time could be even
lc :ger than the estimate given should be 1 in 100 or less.

Duration Time

A single time estimate, duration time, may be used in the PERT network if the
program planner can calculate a close approximation of the definite time re-
quired for an activity.

A critical path is the sequence of interconnected events and activities in a net-
work, between the start of the program and its completion, which comprises the
most rigorous time constraints in the accomplishment of the end event.

Critical Neighbor

The critical neighbor is an event immediately preceding the event under considera-
tion. It is located on the critical, or most time-consuming path leading to that event.



EVENT/ACTIVITY
DEPENDENCIES

Slack and Slack Paths

Slack paths are sequences of activities which would take more or less time than
the critical path. Slack denotes the time difference between the latest and ex-
pected dates, and may exist in varying amounts indicating scheduling flexibility
within the network. It is positive when its expected date is earlier than its
latest date and negative when its expected date is later than its latest date.

Constraint

Dependency relationships between events and activities in a PERT network are
also known as constraints. A certain activity may be a constraint upon the start
of several other activities and on the completion of an event.

Parallel Construction

A parallel construction (Figure 2) occurs when two or more concurrent activities
are a constraint upon a common subsequent event.

SPEC. for SUB
UNITS, ELEC.
AND POWER
SUPPLY

DESIGN MOD.
+ PRECISE

DESIGN MOD!
FLIP-FLOP
CIRCUIT

PARALLEL
CONSTRUCTION

DESIGN MOD)
FLIP-FLOP OF + PRECISE
CKT. CURRENT SW.

158

PROC. OF PROC. OF

COMP.

ASSY.
FLIP-FLOP

+ PRECISE
CURRENT SW,

TEST
FLIP-FLOP
CKT.

TEST
+ PRECISE
CURRENT SW,

FIGURE 2 Parallel and Series Construction



Series Construction

A series construction of events and activities is essentially the same as a parallel

construction (Figure 2). It is used when the dependencies form a progressive
or additive chain.

Burst

A burst (Figure 3) occurs when several events are constrained by a previous
single event, Dummy activities are used to connect the one predecessor event
with the burst when no time is required to go from one to the other.

SPEC. FOR
SUB-UNITS,
ELEC. AND
PWR.SUPPLY,

DSGN. MOD.
PRECISE

DSGN. MOD.
PRECISE

DSGN. MOD.
400 KC
SQ. CKT.

DSGN. MOD.
6V PWR.
SUPPLY

FIGURE 3 Burst Construction

Merge

A merge (Figure 4) exists when a single event is constrained by several preced-

ing events. Again, dummy activities may be used to connect the merge with the
one successor event if there is no time involved.

PROC
scoTT "T"
XMFR

PROC.
CAP CAN
ASSY.

ASSY.
MODULES
INTO
CHASSIS

FIGURE 4 Merge Construction



NETWORK RULES The following statements define the conditions of any PERT network and show
AND RESTRICTIONS how certain cases may be illustrated on the PERT chart.

1. No activity can have a negative time estimate, nor can there be any
loops in the network.

2. There can be no isolated events in the network., All events except the
start event must have a preceding activity, and all events but the final
event must have a succeeding activity.

3. There can be only one start event and one final event in a network. If
there are actually multiple start or final events in the project, they
must he connected by dummy activities going from or into a single
dummy event.

4. Two events can be joined by one activity only, except in certain cases
described under "ORGANIZATIONAL RESPONSIBILITY".

5. Two or more activities which are performed concurrently cannot be
represented by the same activity line in the PERT chart. In this case,
dummy activities must be introduced (Figure 5).

FIGURE 5 Concurrent Activities Requiring Dummy Activity

In the illustration above, activities A and B are performed concurrently.
Since they cannot be represented by the same activity line in the PERT
chart, a dummy activity, C, is introduced which requires no time to
complete. :

6. When an activity is dependent upon two concurrent preceding activities
and its concurrent activity is only dependent upon one of those preced-
ing activities, a dummy activity must be introduced (Figure 6).

C ;@

FIGURE 6 Concurrent Activities with Varying Dependencies
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8.

Activity A and B must be completed before activity C can begin.
Activity B must be completed before activity D can begin. A dummy
activity, E, is introduced to show that activity C is dependent upon
both activity A and B.

In some cases, both the start event and complete event for an activity
must be shown if the activity need not be completed before succeeding
activities can begin. For example, an activity may start before a pre-
ceding activity is completed, but its completion can not occur until the
preceding activity is finished, as in Figure 7. Dummy activities must
be used to illustrate the actual dependencies, and both start and com-~
plete events must be used.

FIGURE 7 Clarification of Actual Dependency

Events and activities which depict already established dependencies
should not be introduced as they will only clutter the PERT chart
visually and slow the network processing speed in the computer.
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INPUT DATA

Table of Organization

Activity List

"PERT 2'" accepts data from the typewriter or from a previously prepared data
tape. The data must conform to the format and sequence of entry described in
this section. Each item must be followed by a carriage return.

The first group of data expected by "PERT 2" consists of the table of organization;
that is, the list of all department numbers used in describing the activities in

the network to be processed. The department numbers must be entered in the
order in which they are to be output. (See "DEPARTMENT" under the discussion
of output options.)

A maximum of 31 department numbers can be used, each to be stated as two de-
cimal digits within the range 01 < N < 99 and followed by a stop code. The entry
of 0* signifies the end of the table, or the fact that no department numbers are
being used. If a department number greater than 99 is read only the last two
digits will be stored in memory.

The second group of input data consists of the descriptions of the activities in
the network to be processed. The format of an activity description is as follows:

Department-Predecessor Event*-Successor Event* Time Estimate*

Department Number

The department number need be included only when the output will be by depart-
ments. (See "DEPARTMENT'" under the discussion of output options.) The
number must consist of two decimal digits in the range 01 < N < 99. The depart-
ment number is immediately followed by the predecessor event name.

Predecessor Event

The predecessor event numbers consist of a dash and four characters. The
digits 0 through 9 and the letters A through F may be used. The dash must be
included in every case, and each number must be followed by a stop code. The
event number may not be blank or all zeros. Typical examples would be:

-123A% and -0017%*
Successor Event

The successor event number is composed of a dash and four characters. The
digits 0 through 9 and the letters A through F may be used. The dash must be
included in every case, and each number must be followed by a stop code. The
event number may not be blank or all zeros. (See ""Predecessor Events" for
typical examples).

Time Estimate
Each time estimate is composed of three parts: optimistic time, most likely

time, and pessimistic time. Each value must be an integer in the range
0 < E < 511, expressing the estimated number of time units that will be requir-



Scheduled Events

Key Events

Special Input

10

ed to accomplish the activity. (The maximum time for a network may not ex-
ceed 1023 time units.) Each value must be followed by a stop code. The
relationship between the three values must be: Optimistic < Most Likely <
Pessimistic.

When all time values for an activity are equal, a single value followed by an "E"
may be entered. For example, a time estimate may be stated

20%20%20%* or 20E*

A zero time estimate indicates a dummy activity.

Activity Limits

The number of events must be in the range 2 < N < 1023. The number of acti-
vities may not exceed 2048. The activity list is terminated by entry of a 0*
code after the last activity. Identical activities can not be used, but activities
are considered to be identical only if the department number, predecessor
event, and successor event are the same.

Following the activity list, "PERT 2" will accept any scheduled events. This is
a list of events with a definite schedule of completion dates. These entries will
indicate the relationship between the estimated completion dates for the activi-
ties and the computer completion dates.

Each entry in this list is stated as

Event number*Scheduled date*

The-event number is stated as a dash, four characters, and a stop code. The
date is stated as month, day, and year, separated by dashes; each consisting of
two digits with leading zeros where necessary. The list is terminated by a 0%
code. For example,

-0017*01-04-66%

Indicates that event 0017 is scheduled for completion on January 4, 1966,

The list of key event numbers is entered after the list of scheduled events. Each
key event number consists of four characters preceded by a dash and followed by
a stop code. The digits 0 through 9 and the letters A through F may be used.
The list is terminated by a 0% code. (See '"Predecessor Event' for typical
examples).

To facilitate updating of the input data, correction of the data, identification of
activities that have been completed, and/or deletion of unnecessary activities,
the following special input formats have been provided.

Completion
An activity may be identified as having been completed by entering the activity

identifier, the letters "DONE", and either the starting and completion dates of
the activity or the duration of the activity. Dates are expressed as month-day-



Preliminary Data

year, and duration is expressed as an integer. The following statements illus-
trate the two acceptable methods of expressing completion:

09-0001*-0050*DONE*2*
09-0001*-0050*DONE*07-08-62*08-16-62%

The first example indicates that the activity took 2 time units to complete. The
second example states that the activity was begun July 8, 1962 and completed
August 16, 1962,

Deletion

An activity may be deleted from memory by entering the activity identifier
followed by the word "DELETE". For example, to delete activity 09-0001*-0002*
enter

09-0001*-0002*DELETE*

Sequential Deletion
A group of activities may be deleted by entering the code "BACKxx*" where xx
is the number of activities. ‘This code may be used following a Type 1 error

printout (see "PROGRAM OPERATION"), and will cause the preceding xx acti-
vities to be ignored.

Scheduled Event Deletion
To remove events from the Scheduled Events List, enter the event number and
the word "DELETE", each followed by a stop code. For example, to delete
event 0020, enter

0020*DELETE*
This may be done following input of the Scheduled Events List, either from the
keyboard or by entering a new tape containing all deletions for this list.
Key Event Deletion

To delete an event from the Key Events List, precede the event number to be
removed with the letter "D'. For example, to delete key event 0035, enter

D-0035*

This may be done following input of the Key Events List, either from the key-
board or by entering a new tape containing all deletions for this list.

Prior to accepting the input data (see "OPERATING PROCEDURE"), the com-
puter will request entry of preliminary data through the typewriter. The state-
ments are listed and the required responses explained below.

ENTER NO DAYS IN TIME UNIT, TO 1/4 DAY
Following this printout the computer will return the typewriter carriage and wait
for input of the number of working days (8 hours to a day) as a time unit, follow-

ed by a stop code. Type the value as a decimal number, accurate to 1/4 day.
The number must be in the range .25 < N < 511.75.

n
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For example:

day (time estimates are in 1 day units, or eight hours)

=1
5* = 5 days (time estimates are in 5 day units, or 40 hours)
.25% = 1/4 day (time estimates are in 2 hour units)
.50*% = 1/2 day (time estimates are in 4 hour units)
5.25% = 5-1/4 days (time estimates are in 42 hour units).

ENTER NO DAYS IN WEEK, TO 1/4 DAY

Following this printout the computer will again return the typewriter carriage
and pause for entry of the number of calendar days worked in one week, follow-
ed by a stop code. Type the value as a decimal number, accurate to 1/4 day.
If the actual number of working days in a week exceed 7 (for example, in a two-
shift operation), the time unit must nevertheless be stated as 7 working days/
week, due to the limitations of this program. These two values — number of
days in time unit, and number of days per week — will establish the number of
working hours in a week. The number of days worked in a week must be in the
range .25 <N <7,

For example:

5%
4.5%

5 working days in one week.
4-1/2 working days in one week.

nou

DATE OF START [MONDAY]

Following this printout the computer will return the typewriter carriage and
pause for entry of the start date for the project, followed by a stop code. The
date must be stated as month, day, and year, separated by dashes and each
consisting of two digits with leading zero when necessary. The project start
date entered must be a Monday, and not necessarily the actual start date of the
project.

For example:
01-02-61* = Monday, January 2, 1961,

05-13-63* = Monday, May 13, 1963

START EVENT NAME

Following this printout the computer will return the typewriter carriage and
pause for entry of the number of the start event for the network, followed by a
stop code. The number must consist of a dash and four characters. The digits
0 through 9 and the letters A through F may be used. The number may not be
blank or contain all zeros.

Some typical numbers could be:

-0001%
-FFO00*

-FINAL EVENT NAME

Following this printout the computer will return the typewriter carriage and
pause for entry of the number of the final event in the network, followed by a
stop code. This number must be stated in the same manner as the start event
number (above).



READ TABLE OF ORGANIZATIONS

Following this printout the computer will select the reader and accept the or-
ganization and activity data for the project.

INPUT SCHEDULED EVENTS

Following this printout the computer will select the reader and accept the
scheduled events list.

INPUT KEY EVENTS

Following this printout the computer will select the reader and accept the key
events list.

13
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"PERT 2" lists the computed data in columns according to the logical or speci-
fied order of activities or events. A number of options are available, which
determine the type of output that will be obtained. The three conventions of
identifying output data, shown below, apply to every type of output chosen:

1. Each date that was entered as a scheduled date will be followed by the
letter "S" where it is output as the latest date allowable for completion
of an activity or event.

2. Each activity and event that was identified as being completed will have
a "C" after the date in the expected completion date column to show
that this is the actual completion date.

3. Each activityv that was identified as being completed will have an "A"
after the expected duration to indicate that the value is the actual dura-
tion of the activity.

When the computer halts after printing "WHEN TYPEWRITER LIGHT COMES
ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED-", enter the title of
the selected output option, followed by a stop code. Next, the desired output
devices are manually selected. Then the computer commences output (see
"OPERATING PROCEDURE").

Each date output will be stated as month-day-year (values separated by dashes).
Slack time is stated in weeks (preceded by a minus sign for a negative value),
rounded to the nearest whole week. The probability for completing an event or
activity on time will be stated accurate to two decimal places. The expected
duration of an activity will be stated in whole weeks.

An automatic return to an input instruction will result after completion of each
output option except PUNCH, which requires a depression of the START COM-
PUTE switch.

The activity output option will cause "PERT 2" to print the latest allowable or
scheduled date, the expected or actual completion date, the slack time, the pro-
bability of meeting the latest allowable or scheduled date, and the expected
duration of each activity in the network.

The activity option is selected by typing ACTIVITY in response to the computer
statement. Following entry of the option title, the computer will return the type-
writer carriage and print "BY ACTIVITY, LOGICAL ORDER" to indicate the se-
quence of output of the activities. Logical order means that the data for an
activity will be output as soon as all constraining activities are completed, be-
ginning with all activities initiated by the start event.

For example, in the following list of activities, event 0001 constrains the com-
pletion of events 0002 and 0003, and is the start event for the network. Event
0003 constrains the accomplishment of event 0002. Therefore, activities ini-
tiated by event 0003 are listed before activities initiated by event 0002.



Critical Path

PREDECESSOR SUCCESSOR

EVENT . EVENT
0001 0002
0001 0003
0003 0002
0003 0005
0003 0016
0002 0005
0002 0004

In the illustrated sequence of activities, "PERT 2" will next examine event
0005 for any remaining constraint, then event 0016, then 0004; and it will list
the remainder of the network in the order of the completed successor events.

Activity data are listed in eight columns, each with a heading as follows:

Heading Meaning

PREDECESSOR EVENT The name of the initiating event for the activity
being considered.

SUCCESSOR EVENT The name of the completing event for the activity
being considered.

DEPT The optional department number for the activity
being considered. If no department numbers are
entered, this column is blank but the heading is
always printed.

ALLOW-SCHED DATE The latest date allowable for completion of the
activity so the project may be finished on sche-
dule, or the scheduled completion date that was
input for this activity, All scheduled dates will
be followed by an ""S'',

EXPD-COMP DATE The expected date of activity completion based on
activity time estimates, or the actual date enter-
ed as the completion date of the activity. All
completion dates will be followed by a "C''.

SLACK The difference in weeks between the allowed or
scheduled date and the expected date for comple-
tion of the activity. No slack time is computed
for activities that are designated as completed.

PROB The probability of meeting the allowed or sche-
duled date for completion of an activity, based on
the activity time estimates.

EXPT DURA The computed time estimate, in case multiple
estimates were entered, or the input time esti-
mate for each activity, stated as the number of
weeks.

The critical path output option will cause "PERT 2" to print the latest allowable
or scheduled time, the expected or completion time, the probability of meeting
the latest allowable or scheduled date, and the expected duration for each activity
in the network. Output begins with the critical path through the network and con-
tinues until the final activity is reached, or thirty activities have been printed.
The computer will then continue with the rest of the network in ascending order
of slack.

15
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Full
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The critical path option is selected by typing CRITICAL PATH in response to the
computer statement. Following entry of the option title, the computer will re-
turn the typewriter carriage and print "BY CRITICAL PATH, COMPLETE
NETWORK?" to indicate the sequence of output of the activities. The activities
are listed as groups according to slack time, in ascending order of slack.

For example, all activities having a slack time of -2 would be printed before
activities having a slack time of -1; all activities whose slack is ~1 would be
printed before those whose slack is 0; all whose slack is 0 would be printed be-
fore those whose slack is 1; etc.

Critical path, like activity data, is printed in eight columns.

The department option is selected by typing DEPARTMENT in response to the
computer statement. Following entry of the option title, the computer will re-
turn the typewriter carriage and print "BY DEPARTMENT" to indicate the order
of output of the activities. This option may be used only if department numbers
are included in the activity descriptions. The activities in each department will
be grouped in logical order, and the listing will be by department in the order in
which the department numbers were entered during input (see "INPUT DATA").
Only the departments in the organization list will be printed.

For example, if the department numbers 01*02*%04*03* were entered in this or-
der, output by departments would be in the order of all activities preceded by
department number 01 in logical order, then 02 in logical order, then 04, and
last 03,

Department data are printed in eight columns.

The full option is selected by typing a space and FULL in response to the com-
puter statement. The space is required because five characters must be entered.
Following entry of the option title, the computer will return the typewriter
carriage and print "BY MAJOR EVENT" to indicate the order of output.

This option directs "PERT 2'" to list the events in the network in the order in
which they are encountered during input. The events desighated as start and
final by the programmer will always be the first and second output respectively.

The data are listed in four columns with these headings:

Heading Meaning of Data

EVENT NUMBER The name of the event, stated as four characters

(consisting of the numbers 0 through 9 and/or the
letters A through F), exactly as input.

ALLOW-SCHED DATE The latest date allowable for completion of the
event so the project may be completed on sche-
dule, or the scheduled completion date that was
input for this event. All scheduled dates will be
followed by an "S".

EXPD-COMP DATE The expected date of event completion based on
activity time estimates, or the actual date
entered as the completion date of the event.

The event will be indicated as completed only if
all its constraining activities are indicated as
completed. All completion dates will be follow-
ed by a ""C".



'Key Event

Restricted

Time

Punch

Recall

Heading Meaning of Data

SLACK ’ The difference in weeks between the allowed or
scheduled date and the expected date for comple-
tion of the event. No slack time is computed for
activities that are designated as completed.

PROB The probability of meeting the allowed or sche-
duled date for the event, based on activity time
estimates.

The key event option is selected by typing KEY EVENT in response to the com-
puter statement. Following entry of the option title, the computer will return

the typewriter carriage and print "BY MAJOR EVENT!" to indicate the order of
output. This option directs "PERT 2" to print the data for the key events only.
The data will be printed in the same order and manner as for the FULL option.

The restricted critical path option is selected by typing RESTRICTED in response
to the computer statement. Following entry of the option title, the computer will
return the typewriter carriage and print "BY CRITICAL PATH" to indicate the
order of output. This option directs "PERT 2'" to print only the data for activities
with negative or zero slack time in the same order and manner as for the
CRITICAL PATH option.

The time option is entered by typing a space and TIME. The preceding space is
required because five characters must be entered. Following entry of the option
title, the computer will return the typewriter carriage and pause for entry of the
limiting date and a stop code. This is the latest expected completion date de-
sired for output. The date is entered as month-day-year, each with two digits.
Following entry of the date, the computer will list all activities whose expected
completion date is prior to the stated limiting date. The activity data will be
printed in the order and manner described under "ACTIVITY".

The punch output option will cause "PERT 2" to punch a Hexadecimal tape con-
taining all program data in memory. These data are partially processed so the
output tape is only acceptable for re-entry when SENSE SWITCH 2 is used (see
"OPERATING PROCEDURE"). This option should be used if future program
runs with the same data are planned.

The recall option is employed in the same manner as the previous output options,
that is, RECALL is typed in response to the computer statement. However,

this is not an output option, but can be used when program data in memory is to
be modified. To do.so, reload phase 1 of the subject program after the option
title has been entered (see "OPERATING PROCEDURE'"). When this portion of
the subject program has been loaded, the computer will immediately transfer
control to the update subroutine, and corrections to the data in memory may be
entered. When all changes have been input, load phase 2 of subject program,
and '""PERT 2" will be ready to accept designation of the desired output option.
The update subroutine is discussed under "OPERATING PROCEDURE. "

17



OPERATING PROCEDURES
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PROGRAM TAPE

BOOTSTRAP PROCEDURE

Manual Transfer to
Phase 1

The subject program is contained on the program tape in two sections: Phase 1
and Phase 2, in this order. The program tape is in hexadecimal format with
bootstrap for Phase 1. When Phase 1 is loaded, it will have stored the boot-
strap for Phase 2. The Phase 1 portion ends with a transfer to the beginning of
"PERT 2.'" The Phase 2 portion ends with a transfer to the selection of the out-
put option subroutine.

The procedure for loading Phase 1 of the "PERT 2'" program tape is as follows
(using the basic RPC-4000 input/output system):

1. Place the tape in the reader.
2. De-select all off-line units.
3. Depress MASTER RESET to de-select all on-line units.
4. Select READER TO COMPUTER.
5. Depress ONE OPERATION.
6. Depress SET INPUT MODE.
7. Depress EXECUTE LOWER ACCUMULATOR.
8. Depress START COMPUTE. Wait for reader to stop.
9. Depress START COMPUTE.
10. Raise EXECUTE LOWER ACCUMULATOR.
11. Depress SET INPUT MODE.
12, Raise ONE OPERATION.
13. Depress START COMPUTE. The bootstrap will now read in and
load Phase 1 without stopping.

After Phase 1 is stored in memory, the computer will halt. This halt occurs
before the transfer code is executed to facilitate placement of the data tape in
the reader. This must be read and stored before Phase 2 is loaded. At this
time set the tab stops for the printout. Begin at the left margin and proceed

in increments of 3, 13, 10, 8, 13, 8, 4, 8, and 7 spaces. Depressing START
COMPUTE will cause the transfer code to be executed, and "PERT 2" will type
requests for information prior to reading data. When a printout of input data is
desired, copy mode must be selected by the operator.

If Phase 1 is already in memory, the following procedure may be used to trans-
fer control to the beginning location:

"~ Select TYPEWRITER TO COMPUTER.
Depress ONE OPERATION.
Depress SET INPUT MODE.
Depress EXECUTE LOWER ACCUMULATOR.
Depress START READ (on-line).
Type 00000002*
Raise EXECUTE LOWER ACCUMULATOR.
Raise ONE OPERATION.
Depress START COMPUTE. Computer control will be transferred
to a Halt instruction.
Depress START COMPUTE. The initial requests for information
will be printed.

W oW U W
.
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DATA LOADING The preliminary data requests and the required responses are explained under

PROCEDURE "DATA INPUT." After the computer has typed "READ TABLE OF ORGANIZA-
TIONS, " it will immediately accept input. After the activity list has been load-
ed, the computer will type "INPUT SCHEDULED EVENTS" and immediately
accept the scheduled event list. When this list has been read, the computer will
print "INPUT KEY EVENTS'" and immediately accept the key event list. All
data will load with no intervention required by the operator. Any incorrect
data will cause an error printout and halt. See discussion of error stops under
"ERROR PRINTOUTS" later in this section.

Phase 2 Loading When the data are loaded correctly, the computer will de-select the input device
Procedure and pause on an input command, ready to accept Phase 2 of "PERT 2." The
procedure for loading Phase 2 is as follows:

1. Place the Phase 2 tape in the reader.
2. Depress READER TO COMPUTER. The Phase 2 tape will load.

After Phase 2 is loaded correctly, the typewriter will print "WHEN TYPEWRITER
LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED-" and
pause for selection of the output option. (See "DATA OUTPUT.")

Manual Transfer to When Phase 2 is in memory, the operator may manually transfer at any time to
Output Option Selection  the selection of output option portion of the program through the following pro-
cedure:

Depress MASTER RESET.

Select TYPEWRITER TO COMPUTER.
Depress ONE OPERATION.

Depress SET INPUT MODE.

Depress EXECUTE LOWER ACCUMULATOR.
Depress START READ (on-line).

Type 000004CE*

Raise EXECUTE LOWER ACCUMULATOR.
Raise ONE OPERATION.

Depress START COMPUTE. Control will be transferred to the out-
put option selection portion of the program.

SOOI WU W

=

AUTOMATIC LOADING Using both the basic reader and a high-speed reader, the entire program tape

PROCEDURE and the data tape can be loaded without intervention by the operator, except to
answer the printed computer queries (see above). For this procedure, both
Phases 1 and 2 of the program should be combined on a single tape. The follow-
ing procedure describes the use of the high-speed reader in reel mode. (To
employ strip mode, depress STRIP after step 10).

Depress STANDBY on high-speed reader.

Load program tape so it will read forward.

Depress FORWARD.

Raise STANDBY. When light under this button goes off, the reader
is ready to operate.

Place data tape in basic reader.

. Depress MASTER RESET to deselect all on-line units.
Deselect all off-line units.

Depress ONE OPERATION.

. Depress SET INPUT MODE.

. Depress EXECUTE LOWER ACCUMULATOR.

W o -
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UPDATE PROCEDURES

Update with Decimal
Data Tape

20

11. Depress START COMPUTE.

12. Depress SELECT on high-speed reader. Wait for reader to stop.

13. Depress START COMPUTE.

14. Raise EXECUTE LOWER ACCUMULATOR.

15. Depress SET INPUT MODE.

16. Raise ONE OPERATION.

17. Depress START COMPUTE. The bootstrap will now read in and
load Phase 1 without stopping.

18. Depress SENSE SWITCH 1 anytime while Phase 1 is loading. The
computer will type requests for information automatically when Phase
1 is loaded.

19. Type responses to computer queries. The data will load automatically,
followed by Phase 2, when the last response is completed. The com-
puter will type output option selection direction and pause, . ready for
operation,

"PERT 2" contains an update subroutine that can be used to enter changes to
data that are in memory. The subroutine may be entered immediately after the
data are loaded by employing Sense Switch options during input of Phase 1 of the
program tape; it may be entered immediately after any output option is complet-
ed by typing the title RECALL; or it may be entered by a manual transfer.

The computer will type two requests for information when the update subroutine
is entered, as follows:

Query Response

ENTER START EVENT  Type a dash, the four-character start event num-
ber, and a stop code. The start event entered
may be the same as or different than the preced-
ing entry.

ENTER FINAL EVENT  Type a dash, the final event number, and a stop
code. The final event entered may be the same
as or different than the previous entry.

The computer will then pause for entry of data modifications. The order is the
same as that for initial data input, except the organization list is omitted; namely
the activity list changes, the scheduled event list changes, and the key event list
changes are entered in this order. Each set of changes is terminated by 0%,
which may also be used alone to indicate no changes for a list.,

The original decimal data tape may be loaded and changes to activities entered
immediately. However, any changes to the organization list, scheduled event
list, or key event list require that a new tape be punched containing the changes.
The new tape is then used for data input. (Note: deletions in the scheduled event
and key event lists may be made when the respective lists are input initially, as
described in Chapter 2).

To input changes to activities or a new tape with changes for the lists given above,
the following procedure will transfer control to the update subroutine immediately
after the activity list is read:

. Depress SENSE SWITCH 1 while Phase 1 of the program is being read.

Type data requested (start event and final event).

Raise SENSE SWITCH 1.

. Type modifications to activity list followed by 0*, Reader must be
selected manually if modifications are on tape.

5. Enter scheduled event list.

6. Enter key event list.

7 Load Phase 2 of the program and operate in normal manner.

> o o =



Update with The hexadecimal tape produced by the PUNCH output option (see "DATA OUT-
Hexadecimal que PUT'") may be used as the data input tape and the update subroutine entered, if
the following procedure is followed:

1. Depress SENSE SWITCH 2 while Phase 1 of the program is being read.
2. Depress START COCMPUTE. Data will start reading if the automatic
loading procedure is being used.
3. Depress START COMPUTE again if the automatic loading procedure is
not being used.
4. Type response to computer queries.
5. Enter modifications to activity list, enter scheduled event list, and
enter key event list.
6. Load Phase 2 of the program.
Update with Data already in memory may be altered through use of the RECALL option as
Recall Option ; explained under "DATA OUTPUT." After RECALL has been typed in response

to the computer statement, follow this procedure:

PN

&

Place Phase 1 in the reader, past the bootstrap.

Select the desired reader.

Enter the responses to the computer queries.

Enter the changes to the activity list, scheduled event list, and key
event list.

Load Phase 2 of the program.

Manual Transfer to At any time after Phase 1 of the program is in memory, control may be trans-
Update Subroutine ferred to the update subroutine through the following procedure:

OQO@*‘I.OUU'IFPCQL\DD—‘

Depress MASTER RESET.

Select TYPEWRITER TO COMPUTER.

Depress ONE OPERATION.

Depress SET INPUT MODE.

Depress EXECUTE LOWER ACCUMULATOR.

Depress START READ (on-line).

Type 00000006%*

Raise EXECUTE LOWER ACCUMULATOR.

Raise ONE OPERATION.

Depress START COMPUTE. Computer control will be transferred to
update subroutine.

Respond to computer queries.

Enter modifications to activity list, scheduled event list, key event list.
Load Phase 2 of program.

Respond to computer statement in normal manner.

SENSE SWITCH OPTIONS Various options for input are available through Sense Switch settings:

Sense Switch Use When Depressed

1 Transfer to update subroutine when the decimal data
activity list is read.

2 Enter hexadecimal data tape and transfer to update
subroutine,
8 Load program automatically. That is, the START

COMPUTE switch is hot used during input. Two input
devices are required for this option.

2



ERROR PRINTOUTS

When "PERT 2'" detects an error in the input data, it will type an error identifi-
cation and halt. Below is a list of the various error printouts, and an explanation
of their meaning to facilitate error recovery (see "ERROR RECOVERY"):

Note:

Printout Meaning Type
EO0 ORG FULL More than 31 department numbers are 1
contained in the organization list.
E1 TOO MANY The activity list contains more than 1
ACTIVITIES INPUT 2048 entries.
E2 TOO MANY EVENTS More than 1023 event numbers are con- 1
INPUT tained in the activity list.
E3 TIME ESTIMATE No activity may use more than 511 time 1
TOO BIG ( ) units. The predecessor event number
for the activity is printed below the
error designation.
E4 TIME ESTIMATES The activity time estimates are stated 1
INCONSISTENT ( ) incorrectly. The predecessor event
number is printed below the error de-
signation,
E5 START EVENT " The event designated as the start event 2
NOT USED during input of data is not connected to
the network.
E6 INTL EVENT HAS The event designated as the start event 2
BACK BRANCH during input has a constraining activity.
E7 FINAL EVENT NOT The event designated as the final event 2
USED during input is not connected to the net-
work.
E8 FINAL EVENT HAS The event designated as the final event 2
FWD BRANCH during input is a constraint on an activity.
E9 NO PATH TO The event stated has no constraining 2
EVENT ( ) activity and is not the start event.
E10 NO PATH FROM The event stated is not a constraint on 2
EVENT ( ) any activity and is not the final event.
E1l EVENT IN WRONG  The last event number read was com- 1
FORM ( ) posed incorrectly. The assumed correct
form for the event is also printed.
E15 EVENTS The events whose numbers are listed 2
( ) are constrained by or contained in an
( ) ambiguous loop.
ARE IN OR ARE
BLOCKED BY A LOOP
E16 SCHEDULED The event stated is contained in the sche- 3
EVENT NOT IN NET- duled event list but not in the activity list.
WORK ( )
E17 DATE IN WRONG The scheduled date for the event stated 3
FORM ( ) is in the wrong form.
E18 SCHEDULED DATE The date scheduled for the event stated 3
TOO REMOTE (- ) is too remote.
E19 KEY EVENT NOT An event is in the key event list but not 3

IN NETWORK

in the activity list.

Errors number E12, E13, and E14 are not used by "PERT 2."



ERROR RECOVERY

STORAGE REQUIREMENTS

As shown in the preceding list, there are three types of errors that can occur
during entry and arrangement of data for a program run: errors detected dur-
ing input of organization and activity data; errors detected after activity is stored;
and errors detected during input of scheduled event and key event data.

TYPE 1 ERRORS When an error is discovered while the organization or activity

list is being read, "PERT 2" types an indication of the error and halts with no
further input of data taking place. Depressing the START COMPUTE switch will
either return computer control to the beginning of Phase 1 for complete re-entry
of data in the case of errors EO0, E1, and E2, or will cause the computer to se-
lect the typewriter for entry of the correct data in the case of the other errors
of this type.

TYPE 2 ERRORS When an error is discovered after all activity data have been

stored and the complete network has been tested, "PERT 2" will print all error
indications and halt without reading the scheduled event or key event lists. De-
pressing the START COMPUTE switch will cause control to be transferred to the
update subroutine where corrections may be made. (See discussion of update
subroutine above.)

TYPE 3 ERRORS When an error is discovered during entry of the scheduled
event list or the key event list, "PERT 2" prints an error indication and halts
without reading the rest of the lists. Depressing the START COMPUTE switch
will cause the computer to select the typewriter for entry of any required cor-
rection. The reader must be manually selected if data input is to continue from
tape.

"PERT 2" uses the entire memory for storage of program, tables, and data.

Phase 1 is stored in Tracks 00 through 26, and it stores the bootstrap for Phase
2 in Track 123.

Phase 2 is stored in Tracks 00 through 20 and in 124, and uses Tracks 21 through
26 from Phase 1.

Data is stored and processed in the remaining memory area.
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APPENDIX

SAMPLE PROGRAMS This section contains sample program runs which illustrate the composition of
the input data, the statements that will be made by the computer, the responses
required, and the format and contents of the information obtained from the various
output options.

SAMPLE PROGRAM NO. 1
DATA FOR SAMPLE PROGRAM NO, 1

90001 #=0002:¢ g% ]
~0001:=~0003:3::5%] 0
~00024#=000L*ponE2*
-0002#=0005%pone*10%
=0003%3=-0002%9e *
-000330¢
~-0001 -:'r-OOUéi%'l £3
-0001: ~-OOO5 w340 O
=0002+=0001; “DO'JE"\ s
-000 ""-Ob())'voo ne ] O3
~0003%#=-0002:%9E%
~000 3= 00055 p 0 £ %G
=0 00%#= 00165131 335
~000/;#=0005%ponEF*TL2*
-OOO[p‘—')OO #*Be
~0005%=000 v-1us--
..L»OO( 3#= 0008 €3+
~0004%%#=-0007s*pone*T 53
-0’)0‘ =001 21 Te*
-\,O()é"-OOO'?--‘I ey 2k
“()006 -0011"13"16 ,bu
~0007#=0011%1019% 303
~000c3%=00093poN E#YF
-0008#=-0010%21e%
~0000#=0011320e%
=000%#=001022€7%
-—()(,L)C-, -OO13~-6E S
~0010%=-0012+#24
-0011%-0012: Ot EX DONE-19->¢-26*

~0012%=-001)2:31g
~0012:=0015 )- 27e
-O’)13~—OO1L,*’(
=001 e-001 5% ?29 sy h
~00143#=0017:¢ <4 0 3] 3%
=001 )«-‘-001'7"1d'1‘2§ R
-go1c~-oou 1o ._,-::-513-::-

~001€3 ‘-001'7"'“\{
01 J

> ORGANIZATION LIST

-001 7501 -0L-56%
O3

~000/}32«0009%-001 23~ 001 7t l KEY EVENTS

SCHEDULED EVENT

—t——

~

83X
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SAMPLE PROGRAM 1, cont'd.

PROGRAM RUN

ENTER # DAYS IN TimC uniT, 10 1/4 DAy
r.a .

, 1/h
ENTER ## WORKING DAYS IN WEEK, 7o 1/i, DAY

[

')'1\‘ N

DATE_OF START [nonpay]
O)'13“03

gTART EVEMT NAWME
~-00017

FINAL EVENT NAME
~00173

READ TABLE OF ORGANIZATIONS

INPUT SCHEDULED EVENTS
INPUT KEY EVENTS

WHEN TYPEWRITER L IGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=ACTIVITYH
BY ACTIVITY, LOGICAL ORDER

PREDECESSOR SUCCESSOR ALLOW~SCHED EXPD=CONMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 0002 05-23-62 05-20-63% -51  0.00 1
0001 0003 03%-26~-62 07-05-6% -67 0.00 8
0003% 0002 o)—cd-éz 09-09-63 -67  0.00
0003% 0004 09-03-62 09-05-63% -5% 0.00 3
QOQi,mM"_Mmm”OO16 10-26-63 12-02-63 -5  0.03 21
0002 000 09-03-62 11-13-63 -63 0,00 10
0002 0004 06-11-62 09=-23~ 6% -67 0.00 2
000k, 0005 09-03-62 12-16-63 -67  0.00 12
000k 000 04-06 63 10-14-6 -27 0.00
0005 0006 2-10-62 03-2i1-6 -67 0.00 11
Q005 .. . . ....0007 - Ou-O\-65 03 17-6l; -L9 0,00 13
DOO0E 0012 01,-20 =513 -14-6& 2 0.97 1
001 0012 0l -26-61 -02-61, - 0.13 26
0016 0017 01-04-623 03-24-6u 5%  1.00 16
0006 0007 0ij=08-63 07-21-6L -67 0,00 17
0006 0011 10-28-63% 07-28=6l, -39 0,00 13
000 0003 04 '0§ 2 08-13= -6 0.00 In
ooog 0011 10-2 % 12201 'Zi 0.00 1
000 0011 10-2 01-09=65 - 0.00 2
0008 0009 06-10-63 09-22~ 6ﬁ -67 0,00 5
0008 0070 TT=TT= oT=12<65 =61 U.00 21
0011 0012 ol ~-28-6 ﬁ 07-06-65 -62 0,00 26
0009 0010 11-11-6 02-23-6 -67 0.00 22
0009 0013 10-13-6 1103~ 63 -3 0,05 6
0010 0012 28-6l, 08-10-65 -67 0.00 2l
0012 001 o —o2- 65 02-15- 66 -3 0,00 27
0012 001 - T2=0T=6] 03=15=66 =57 0,00 %1
001 001k 12-01-6 12-22-61, -3 0,09 7
001 0017 01-0L-66s 11-01-6 -L3  0.00 33
001k 0015 06=22-65 10-0 4-66 -67 0.00 2
0015 0017 01-0L-66s 0L-16-67 -67 0.00 2
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SAMPLE PROGRAM 1, cont'd.

WHEN TYPEWRITER LIiGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESTRED= FULLS

BY MAJOR EVENT

EVENT ALLOW~SCHED EXPD=COMP

NUMBER DATE DATE SLACK PROE
0001 01-29-62 05«1 -63c

0017 01-0[~66s f-1o-67 -67 0.00
0002 o&-ab 62 09-09-63 -67  0.00
000 0 -26 62 07-08-63% -67 0,00
000k -11-62 09-23-63 -67  0.00
0005 09 og -62 12-16-63 -67  0.00
001 10-¢ 12-02-6 -5 0.03%
0007 0L~08 -63 07-21-6 -67 0.00
0006 12-10-62 03-24-6u -67  0.00
0012 0l -28=61; 08-10-64 -67 0,00
0011 10-2&-63 01-05-65 -62 0,00
‘0008 05-06-63 o~-15 64 -67 0.00
0009 06-10-63 09-22-6l, -67  0.00
0010 11-11- 6§ 02-2%- =65 -67 0.00
001 10=-13=6., 11-03~ 62 -3 0.0%
001k 12-01-6l; 03-15 226 -67 0.00
0015 06-22-65 10= ou-éé -67  0.00
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SAMPLE PROGRAM 1, cont'd.

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=RESTRICTEDH#
BY CRITICAL PATH

PREDECESSOR SUCCESSOR ALLOW=SCHED EXPD~-COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 000 03-2§-62 07-08-63 -67 0,00 8
0003 000 05-28-62 09-09-63 -67 0,00 9
000 000l 06=-11-62 09~23-63% ~67  0.00 2
000 0005 09-03-62 12-16-6 ~67 0.00 12
0005 0006 12-10-62 03-2L-6 =67  0.00 1
0096 Q007 0L=0u=6% 07=21=-6L -67 0,00 17
000 0008 02-06-65 038-13-6l; -67 0,00 N
000 0009 06-10-63 09=22-61, =67 0.00 5
000 0010 11-11-63 02=23-65 -67 0.00 22
001 0012 Ol =28 -6l 08-10- -67 0.00 2
0012 001L 12-01-6l 03-15-6 -67  0.00 31
001L, 0015 06=22-65 10-0L-66 -67  0.00 2
0015 0017 01-0L-66s OL=18-67 =67  0.00 z%—
0002 0005 09=03-62 11-18-63 -63 0,00 10
0008 0011 10-20=6 01-02-65 =62~ 0.00 20
0011 0012 Ol=28-6 07-06-65 -62 0,00 26
0008 0010 11=11-63 01-12-65 -61 0,00 21
0007 0011 10-28-63 12-~01-64 -57 0,00 19
0063 0005 09=03-62 09-09-63 -53 0,00 9
0004 0002 05-28-62 05-20-63 -51  0.00 1
0005 0007 0L~08-63 03-17-61, -L9  0.00 13
0014 0017 01~0L=66s 11-01-66 =43  0.00 33
0006 0011 10-28-63 07-28 -6l -39 0,00 18
0012 0015 06=-22-65 02-15-66 -3, 0,00 27
000l 0007 0L4-08-63 10=1,-63 -27  0.00 3
000 0016 10-28-63 12-02-6 -5 0.03 21
0012 0012 0L -238-61, 06-02-6 -5  0.13 26

10=13- 11-03-6 - d.o
6698 881¢ 19:3%-8k 12-23-6& 3 0.02 ?
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SAMPLE PROGRAM 1, cont'd. ,
WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=KEY EVENT#

BY MAJOR EVENT

EVENT ALLOW=SCHED EXPD=COMP
NUMB ER DATE DATE SLACK  PROB
0017 01 -0L.-66s 0l -18-67 =67 0,00
0012 0iy-28-6l; 08-10-65 -67  0.00

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=CRITICAL PATH¥
BY CRITICAL PATH, COMPLETE NETWORK

PREDECESSOR SUCCESSOR ALLOW=SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0004 0003% 032662 07-08-63 <67 0,00 8
000 0002 05=28=62 09=-09-6 =6 0.
ooog 000k 06-11-62 03-32-6% -6 0,88 7?
000L 000 09-03-62 12-16-6 -67 0,00 12
000 000! 12-10-62 05-2%-6 <67 0.00 1
ooog 000 0L~08-63 og-z -6l =67 0,00 17
000 000 05-06-63 08-18-6L, -67 0,00 n

000 =10= =22= = .

0609 001 -%’?-}%’-ZE 02-23-65 287 0.00 23
0010 0012 0l-28 -6 08-10-65 =67 0.00 2l
0012 0014 12-01-6L 03-15=66 -67 0,00 31
001l 0015 06=22-65 10-0[~66 -67 0,00 23
0015 0017 01-0L=66s 0L=-18-67 -67 0.00 2
0002 0005 09-03-62 11-18-63 =63 0,00 10
0008 0011 10-28-63 01-05-65 -62 0,00 20
0011 o012 : Ot=28=61; 07=06=65 =62— 0,00 26
0008 0010 11-11-63 01-12-65 -61 0,00 24
TTee0T T 00Nt 10=28=6% t2=0t=61] =570, 00 —19
0003 0005 09-03-62 09-09-63 -53  0.00 9
0001 0002 05=-28-62 05=-20-63 =51 0,00 1
0005 0007 0L,~08=63 03=-17=61 -1,9 0,00 13
001l 0017 01-0L-66s 11-01-66 -43 0.00 33
0006 0011 10-20-63 07-28-8l; <39 0,00 18
0012 0015 06-22-65 02-15~66 -3, 0.00 27
“oool 0007 0L.-08-63 10-1,-6% =27 0.00 3
0016 10-28-6 12-02-6 - 0.03 21

88? 0012 04=~20-6 06-02-61, -? 0.13 26
000 001 10-13-6L 11-03-6L - 0.0 6
001 001 12-01-6L 12-22-6L, -§ o.og 7
—0005_____.__.0012 0L~28-6L Olb=tl=bl ~ 2 0,97 17
0016 0017 01-0L=66s 03=24=6L 93 1,00 16
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SAMPLE PROGRAM 1, cont'd.

PEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED« TIME?

WHEN T

09=09=63t -

PREDECESSOR SUCCE SSOR ALLOW=SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 0002 05=28=-62 05-20~63 -51 0,0
0001 0003 03-2§-62 07-08-63% -27 o:og é
0003 0002 05-28=62 09-09-63 -67 0,00 9
0003 0005 09-03-62 09-09-65 =55 0,00 )

WHEN TYPEWRITER L1GHT COMES ON, SELECT OQUTPUT UNITS AND ENTER RUN DESIRED=RECALL¥

ENTER START EVENT
=0001#

ENTER F INAL EVENT
#%=00173#03%

£11 EVENT IN WRONG FORM
0017

00000006%

ENTER START EVENT
~00011
ENTER FINAL EVENT

=001 7:#0%
€7 FINAL EVENT NOT USED

£10 NO PATH FROM EVENT.=0000
00000006%#

TENTER START EVENT

-000%+#

ENTER FINAL EVENT
-0017:¢

E7 FINAL EVENT NOT USED

g10 NO PATH FROM EVENT =0000
00000006

ENTER START EVENT
~00013

EsTER FINAL EVENT

£10 NO PATH FROM EVENT -0000

ENTER START EVENT
~0001%3%

ENTER FINAL EVENT

«00173#

-00003%

£10 NO PATH FROM EVENT =-0000

ENTER START EVENT
-00013%

ENTER FINAL EVENT

-0017:

€11 EVENT IN WRONG FORM
-fFFFO

04
£10 NO PATH FROM EVENT =0000
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SAMPLE PROGRAM 1, cont'd,

ENTER START EVENT

Q00T

ENTER FINAL EVENT

-00173%

£10 NO PATH FROM EVENT =0000

ENTER START EVENT
~-00013
ENTER FINAL EVENT

«~0017*
€10 NO PATH FROM EVENT =-0000

ENTER START EVENT
=0000%

ENTER FINAL EVENT
~00174#p-00003
EH START EVENT NOT USED

€10 no PATH FrROM EVENT =0000
€9 NO PATH TO EVENT -0001

ENTER START EVENT
~00011

ENTER FINAL EVENT
=0017#=-0000%

£E5 START EVENT NOT USED

£10 NO PATH FROM EVENT -0000
EQ NO PATH To event -0001

ENTER START EVENT
~-0000%*

ENTER FINAL EVENT
~00003:03¢

E5 START EVENT NOT USED

g7 FINAL EVENT NOT USED

g10 NO PATH FrROM EVENT =0000

:? NO PATH TO EVENT -0001
€10 NO PATH FROM EVENT =0017

ENTER START EVENT
-0017%

ENTER FINAL EVENT
~0000:03%

€5 START EVENT NOT USED

E7 FINAL EVENT NOT USED

£10 NO PATH FROM EVENT 0000
E9 NO PATH TO EVENT -0001

£10 NO PATH FROM EVENT -0017

ENTER START EVENT
-00013

ENTER FINAL EVENT
-000230%

£S5 START EVENT NOT USED

€7 FINAL EVENT NOT USED
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SAMPLE PROGRAM 1, cont'd.

£10 NO PATH FROM EVENT =0000
E9 NO PATH TO EVENT =~0001
£10 NO PATH. FROM EVENT =0017

3



SAMPLE PROGRAM NO. 2
(Using same data as Sample Program No. 1)

ENTER # DAYS IN TiME uniT, To 1/ pay
ENTER # WORKING DAYS IN WEEK, To 1/ pav
6%

DATE OF START [MONnDAY]

01-02-6T%
START EVENT NAME

-000%+

FINAL EVENT NAME

0017+

READ TABLE OF ORGANIZATIONS

{NPUT SCHEDULED EVENTS

INPUT KEY EVENTS

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=ACTIV!TY®
BY ACTIVITY, LOGICAL ORDER

PREDECESSOR SUCCESSOR ALLOW=SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 0002 05-28-62 01-09-61 72 1,00 1
0001 000 03-26-62 02~27-61 .

0003 000 02-2 -62 05-01-81 22 }.88 8
0003 0005 09-0%-62 05-01-61 70 1,00 9
0003 00716 10-28-63 07-2L=67 T8 T1.00 21
0002 0005 - 09-03-62 07-10-61 60 1.00 10
0002 000 06-11-62 05-15-61 56 1,00 2
000L 0005 03-05-62 08=07-61 56 1,00 12
000l 0007 04-08-63 06-05-61 96 1,00 3
0005 0006 1i-1§-22 11-12-21 56 1,00 14
000 000 0L -08- 11-06-61 1.00 1
0005 001 0L.-28-6 12-0L-61 13% 1.00 12
001 0012 OL~28<6l; 01-22-62 1 1.00 2
0016 0017 01-0L-66s 11-13-61 216 1,00 16
ooog 0007 04.-08-63 03-12-62 56 1.00 17
000 001 10-2;_5 03-19-£2 3

000 000 ~0b— TO8725 1.00 18
0082 0011 ?8-8%- % 82-3%-%5 38 1.88 1
00 0011 10-28-63 08-27-62 61 1.00 2
0003 [010]0)9) Ub=10-063 05-14-02 56 1T.00 5
0008 0010 11-11-63 09-03-62 62 1.00 21
0011 0012 Ol -28-6L 02-25-63 61 1.00 26
0009 0010 11-11-6 10-12-62 6 1.00 22
0009 0013 10—1g-6 06 -25-62 120 1.00 6
0010 0012 0L-28-6L, 04-01-63 5  1.00 2l
00712 ]04 | 06=22-0 TO=07-65 6] .00 r=
0012 001 12-01-6 11-0,-63 5Z 1.00 31
001 0014 12-01-6 08-13-62 120 1.00 7
001 0017 01-0L~66s 06-23-6, 80 1.00 33
0014 0015 06-22-62 05-26-61, 56  1.00 2
0015 0017 01-0L~66s 12-08-6L, 56 1,00 2
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SAMPLE PROGRAM 2, cont'd.

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=CRITICAL PATH¥*
gY CRITICAL PATH, COMPLETE NETWORK

PREDECESSOR
EVENT

0001
0003
0002
DooL,
000

000

0007
0004
0009
0010
0012
001l
0015

0002

0008
0011

0008
0007
0003

0001

0012

000k

8898

g

001

W

0005

0016

SUCCESSOR
EVENT

0003
0002
000,
0005
000

0007
0004
0009
0010
0012
001,
0015
0017

0005

oo
0012

0010
0011
0005
0002
0007
0017
0011
0015
0007

0016
0012

001
0014

0012

0017

ALLOW=SCHED

DEPT DATE

03-26-62
2-28 ~62
o-onees
;g 18 62
04-0A 63

05-06-6
090023

11- 11-65
Oty =28-64;
12-01-6L
06-22-6

01-04-66s

09 -0%5-62

10-28-6
0l -28-6

11-11-63
10-28-63
09-03-62
0y-28-62
0L -08-63
01-0L,-66s
10-28-63
06-22-65
0L-08-63

10-28-6
0L-28-6

10-13-64
12-01-6L,

OL-28-6L

01-0L-66s

EXPD=COMP

DATE

02-27-61
05-01-61
ot~15-61

-61
11- 15-61
5-12-62

05-1[;-62
10- 15-62
0l-01-63
11- 02-25
05-2

13 o8-6ﬁ

07-10-61

08-27-62
02-245-63

09-03-62

V7 =23-62

05-01-61
01-09=-61
11-06-61
06-23-6i,
03-19-62
10-07-63
06-05-61

07-2L-64
01-22-62

06-25-62
08-13-62

12-04-61

11-13-61

SLACK

NS AU\ U\
NN NONONONONONONONONONON

62

66

70
72

h

3L
89

96

POTry
-
[esX 0]

120
120

125

216

PROB

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00 -

1.00

1.00

EXPT
DURA

- b
NEIF RN NDO

[ASI\Y)
g \V)

LSSV
DO =

-
[er)

13

33

18

17

16

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UMITS AND ENTER RUN DESIRED=PUNCH
WHEN TYPEWRITER -LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=RECALLM*RECALL®

33



SAM PLE PROGRAM NO.

DATA FOR SAMPLE PROGRAM NO. 3

013:03%05%02%0] %06 %

o

01-0001:%-000231 e3¢
01=00013=00033%3:810%01-0002:#=000L %2 g3
01-00023#%-000%%10¢ 3
01-0003%=-0002%9€ *
01-0003%=0005%1%1 111 %
01-000%%-0016#18:18%35%
02-000L3=-0005%12 %
02-000L:=0007%3g %
03-0005%=0006%1, g
03-00053%=0007¢13E %
03=-0005%=0012:%17E*
03-00063#-001131 31 a2
03~0006%=-00073#15%1 53263
03=0007%=-0008% £ *
03-0007#=0011%1C%19%30%
0L.~0008:=00093¢E %
0l=0008#%~0010%21 e

Ol ~0008% 00115208

%

0L-0009:#=0010322e %

0L~ 0009:=0013+6¢ 3
05-0010%-0012:2Le%
05-0011#-0012:03#236 33
05-~00123=-0014#31e%
05-0012%=001 532 7€ %
06-00133%=-0014#7e
06-001Lz#=001 5% %2956
06-00143=0017:%10:%30% 70
06-0015#%=-001T7#12%238 2%
06=0016%=00121 6425438
06-0016#=0017#16E%*

0%

0017301 =0L~66%

Ot

-0012%=001143:=-001 7%
(011

34
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SAMPLE PROGRAM 3, cont'd.
PROGRAM RUN

ENTER # DAYS IN TINE UNIT, TO 1/ DAy

5003

ENTER #£ WORKING DAYS IN WEEK, 70 1/ pay
2ATE OF START [MmoOmnDAY]

05 =13%-€ 3

START EVEMT NAME

~00013+

FINAL EVENT NMAME

-001 7%

_READ TABLE OF ORGANIZATIOMS

INPUT SCHEDULED EVENTS
INPUT KEY EVENTS

WHEN TYPEWRITER LIGHT COMES ON,

SELECT QUTPUT UNITS AND ENTER RUN DESIRED=AC IV TY
gy ACTIVITY, LOGICAL ORDEFR ‘

PREDECESSOR SUCCESSOR ALLOW=SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 0002 01 05 -20-62 05-20-6% _51 0.00 1
0001 0003 01 o3—a6 62 07-06 63 -67 0.00 3
0003 0002 01 05-206-62 09=0$-63% -A7  0.00 9
0003 0005 01 09-03%-562 09-09-63 -%3 0,00 9
000% 0016 01 10-20-63 12-02-6% -5 0.03 23
0002 000 01 09=-03-62 11-13-63% -6%3 0,00 10
0002 000!, 01 06=11=62 09=-2%-63% -67  0.00 2
000L 0005 02 09=-03=62 12-16-63 -67 0,00 12
000k, 0007 02 0L-03-63 10-14,-63 =27 0,00 3
6005 0006 03 12-10-62 r)3--‘“L,—6Lr -67  0.00 11
0005 0007 0% ou-oa-é 3-17- I -49  0.00 13
0005 0012 03 0l =28 14-6L 2  0.97 17
0016 0012 0 of-28- 2 0h-02-6L -5 0.1% 26
0016 0017 06 01-0i:=6 1 03%-2l,-6l 9% 1,00 16
000 0011 03 10-26-63 07-28-64 -39 0.00 18
000 0007 03 0L-00-63 07=-21-6L -67 0.00 17
0007 0008 0% 05-06-6 08-13-61 -67 0,00 iy
0007 0011 0% 10-gd-05 12-01-6ly =57 0.00 19
0008 0011 0L} 10-28~ 45 01-05=h5 -62  0.00 20
0008 0009 0Ly 06-10-63 09=22~ 64 -67  0.00 5
0008 0010 Oly 11-11-A3 01-12-65 -61  0.00 21
0011 0012 05 04~Lu-6g 07-06-65 -62  0.00 26
0009 0010 0Ly 11-11-63 02-23= 6 -67  0.00 22
0009 0013 Oly 10-13-61; 11-u5 -5 -3 0,04 6
0010 0012 05 Oli-28-61y 08-10-65 -67  0.00 2l
0012 001 05 06=22-65 02-15-64 -3, 0.00 27
0012 001L 05 12-01-64 03-15-66 -67 0,00 31
0013 0014 0 12-01 -6l 12-25-61 -3 0,05 7
0014 0017 06 01-0u-b5s 11-01-05 -3 0.00 3%
001 0015 06 06-22-65 10-04-66 -67 06,00 29
0015 0017 06 01=-04=66s 0Ol=10-67 -67 0,00 23"
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SAMPLE PROGRAM 3, cont'd.
WHEM TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=DEPARTMENTH

BY DEPARTMENT

PREDECESSOR "'SUCCESSOR ALLOW=STHED EXPO=-COMP EXPY
EVENT EVENT DEPT DATE - OATE SLACK PRORB DURA
0001 0002 01 05-28-62 04-20-63 -1  0.00 1
0001 . 0003 01 03 ~26-62 07-08-63 -67 0,00 3
0003 0002 01 05-23-62 09-09-63 -67 0,00 9
0003% 0005 01 09 -03-62 oq-00-63' -53  0.00 g
0003 0018 01 10-28-63 12-02-63 - 0.03% 21
0002 0005 o} 0y=03-62 11-13-63 -63 0,00 10
0002 000L; 01 06-11-62 09-23-63 -67 0,00 2
000¢ 0006 03 12-10-62 03- 54-64 -67 0.00 14
0003 0007 03% 0L-06-63 03~ 17-ob -49  0.00 13
0005 0012 03 0L=28-6l Oly=1/ 6 2 0.97 1
0006 0011 03 10-28-63 07 =2¢ -39  0.00 13
0006 0007 03 OL~-08-63% 07-21- 6u -67 0.00 17
0007 0008 03 05=-06-63 08-13-6l; -67 0,00 I
0007 0011 03 10-28-63 12-01-6L -57 0,00 19

12 05 0L-28-61 07-06-65 -62 0,00 26

88}% 8812 og OL=2L=6Ly 03-10- 6§ -67 0,00 2l
0012 0015 05 oé-a¢-6> 02-15-5% -3, 0,00 27
0012 oo1f 0h 2=-01-6l, 0%~ 15 ~66 -67 0,00 31
0005 02 oz og-éa 12-16-63% -67 0,00 12

oooﬁ 0007 02 10-1L-63 =27 0.00 3
0008 0011 ol 10-23-63 01-0;-6& -62 0,00 20
0008 0009 N 06-10-63 09=22-6 -67 0,00 5
0008 0010 oL 11-11-63 01-12-65 -61T 0,00 21
000 0010 ol 11-11-63 02-23-6¢ =67 o 00 22
000 0013 ol 10-13-61 11-0%-6L -3 0.0% 6
001 0012 06 Olj=20-6ly 05-02-biy -5  0.13 26
001 0017 06 01~Og-66$ 03-24-6l; 9%  1.00 16
0013 0044 06 12-01-6 Z 12-22-64 -3 0.09 7
001 0017 06 01-0L-66s 11-01-66 -%3 0.00 33
0014 0015 06 06-22-64 10-0L-H6 -67 0.00 29
0015 0017 06  01-0i-6bs OL~18-67 -67 0,00 28
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SAMPLE PROGRAM 3, cont'd.
WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=~ FULL%

BY MAJOR EVENT

EVENT ALLOW=SCHED EXPD=COMP
NUMBER DATE DATE SLACK PROB
0001 01-29-62 05-13-63¢
0017 O1~OB-665 oZ-1 -67 -67 0,00

0002 05=28-62 09-09-63 -67 0,00
000 02-26-62 07-08-63% =67 0.00
000 06-11-62 09-23-63 -67  0.00
0005 09-03-62 12-16-63 -67 0,00
0016 10-28-63 12-02-6 -5 0,03
0007 04-08-63 07-21=6 -67 0,00

12-10- 03=2l,= - 0.00
2% e a1
0011 10-28-6 01-05- - 0.00

0008 05-06~63% 08-18-6l, -67  0.00
0009 06-10-63 09-22=-61 =07 U.0U0
0010 11-11-6 02-23%-6 -67 0.00
001 10=13-6] 11»03-6@ -3 0.05
001 12-01-64 03-15-6 -67 0.00
0015 06-22-64 10-04-66 -67  0.00



SAMPLE PROGRAM 3, cont'd.

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESTRED=CRITICAL PATH®
BY CRITICAL PATH, COMPLETE NE TWORK
PREDECES SOR SUCCESSOR ALLOW=SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB QURA
0001 0003 01 03-26-62 07-08-63 -67 0,00 3
0003 0002 01 05-28-62 09=09-63 =67 0.00 9
0002 000L; 01 06-11-62 09-23-63 =67 0,00 2
» 0005 02 09=03=62 12-16-63 -67 0,00 12
0005 o 0006 0% 12=10=62 U3=2L=6l} =67 0,00 ygn
0082 000 03 0L=-08-63 02-21-6u -67 0,00 17
000 00 8£ 05-06-63% 08-18-614 -67 0.00 L
000 0009 ; 06-10-63 0Y=22=-6L, =67 0,00 5
0009 0010 ol 11-11-6 02-23=-65 -67 0,00 22
0010 0012 05 0L-23-6 08-10-65 =67 0,00 2l
0012 ojoy pi 05 t2=0t=6l7 03=15=66——=67—0,00 3t
001} 0015 06 06-22-65 10-0L-66 -67 0.00 29
0015 0017 06 01-0L-66s 0L4=18-67 -67 0,00 23
0002 - 0005 01 09-03-62 11-18<63 -63 0,00 10
3 00 ol 10-28-6 01-0y-65 -62 0,00 20
3933 0012 0F  oiesstel  or-odel 265 0500 26
—— _6068 O —— _Om._, .....______ob‘__w_ ._63__._ _,W_ e s ,___61_.-.._0....00._____~_2.1_
0007 0011 03 10-28-63% 12-01-6L -57 0,00 19
— -__66‘05< e 0.0_0_5.__“________, _0.1_ - 09,_05_62_—__ = _09,_09,__ __6_3”__.-, — ..__53__.,O,;o.0_~ .__.__...____9_
0001 0002 01 05 m28=62 05=20=63 -51  0.00 1
0005 0007 03 0ly~08-63 03-17-6L =49 0,00 13
001l 0017 06 01-04=~665s 11-01-66 -3 0,00 33
0006 0011 03  10-28-63 07-28-6L =39  0.00 18
0012 0015 05 06-22-65  02-15-66 -3l 7 0.00 27
0004 0007 02  04-08-63 10-14-63 -27 0,00 3
016 01 10-28-6 12-02-6 -5 0.0% 2T
88? 8012 06 oL -28-6L, 06-02-6 -2 0.12_ 26
) 001 ol 10-13-64 11-03-6l -3 0,0y 6
88? 001 06 12-01-64 12-22-61 -3 0.05 7
0005 0012 03 0L-28-6l; Olp=14=61; 2 0.97 17
0016 0017 06 01=0L =665 03-2-6L 93 1.00 16
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SAMPLE PROGRAM 3, cont'd.

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=RESTR|CTED
BY CRITICAL PATH

PREDECESSOR SUCCESSOR ALLOW=SCHED EXPD~COMP EXPT

EVENT EVENT DEPTY DATE DATE SLACK PROB DURA
000 01 03-26-62 07-08- -
888% 000. 01 05-28-62 03-09-2§ -2? 8:88 8
nnéi 000l o} 06-11-22 o9-$g-23 -67 0,00 2
000 000 02 09-~03-62 12-16- -5 0.00 i
0005 000 03 12-10-62 03-2L~6 ~6$ 0.00 1
0006 000 03 0L=~08-63 og-a1-6h -67  0.00 17
000 000 0 02-06-65 08-18-61, -67 0.00 L
000 0009 0 06-10-63 09-22-6l, -67 0,00 5
0009 0010 ol 11-11-63 02-23-65 -67 0,00 22
0010 0012 05 OL=28-61; 08=T0=56% =6 0.00 2
0012 0014 05 12-01-6l 03-15-66 -67 0,00 31
001k 0015 06 06-22-65 10-0L-66 -67 0,00 29
0015 0017 06 01-0L-66s 0L=-18+67 -67 0,00 28
0002 0005 01 09-03-62 11-13-63 -63 0,00 10
3 00T1 Olf 10=28=6 1=05=6% =6 —08

8011 0012 05  oL-28-6h  07-08-65 =62 0.00 26
0008 0010 ol 11-11-63 01=-12-65 -61 0,00 21
0007 0011 03 10-28-63% 12-01-6L -57 0.00 19
0003 0005 01 09-03-62 09-09-63 -53  0.00 9
0001 0002 01 05-28-62 05-20-63 -51  0.00 1
0005 0007 03 0L-08-63 03-17-6L - =49 0.00 13
001l 0017 06 01-0l-66s 11-01-66 -43 0,00 33
0006 0011 03  10-28-63 07-28-6l, -39 0.00 18
0012 0015 05 06-22-65 02-15-66 =34 0.00 27
000k 0007 02 OL=08-63 10-14-63 -27 0.00 3
000 0016 01 10-28-6 12-02-6 - 0.0 21
001 0012 06 ou-28-62 06-02-6 -2 0.12 26
0009 0013 ol 10-13-6, 11-03-6L, -3 0,05 6
0013 O0TL 06 1Z=01=061} 12=22=blf =3 0. 05 e
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SAMPLE PROGRAM 3, cont'd.

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED- TIME™

12-01-6l:¢

PREDECESSOR SUCCESSOR ALLOW=-SCHED EXPD=COMP EXPT
EVENT EVENT DEPT DATE DATE SLACK PROB DURA
0001 0002 01 05-283-62 05=20-63 -51  0.00 1
0001 0003 04 03-26-62 07-08-63 -67 0.00 8
0003 0002 01 05-28-62 09-09-63 -67 0,00 9
0003 0005 01 09=03-62 09-09-63 =53  0.00 5
000 0016 01 10-28-63 12-02-63% -5  0.0% 21
000 000 01 09-03-62 11-18-63% -6% 0,00 10
0002 000 01 06=-11-62 09-23-63 -67 0,00 2
o0al 0005 02 09-0%-62 12-16-63 =67 0.00 12
000L 000 02 0L~08-63 10-1L-6 -27 0.00 3
0005 000 0% 12-10-62 03-2L~6 -67 0,00 13
0005 0007 03 0l-08=-6 03-17=6L -49 0,00 13
000 0012 0 0L -28-6 o§-1u-6u 2  0.97 1Z
001 0012 0 OL=28=-6 06-02-6L; -5  0.13% 2
0016 0017 06 01-0L-66s 03-2L-6l 93 1,00 16
0006 0011 03 10~-28-63 07-28-6l; =39 0,00 18
0006 000 03 0,-08-63 07-21=-6l -67 0,00 17
0007 000 03 09-06-63 08-18-6L -67 0.00 Ly
000 0011 0 10-28-63 12-01-6l -57 0.00 19
000 0009 0 06-10'6ﬁ 09-22-6l; -67 0.00 5
0009 0013 oL 10-13~ 11-03-6L -3 0,05 6

WHEN TYPEWRITER LIGHT COMES ON, SELECT OUTPUT UNITS AND ENTER RUN DESIRED=RECALLT

ENTER START EVENT
-0001#

ENTER FINAL EVENT

-0017%
01-0003%=0002:poNE#09-09~63%
02=-000L#=00053%

02-000L:%

£15 EVENTS
=7

-0001

-0002
ARE IN OR ARE BLOCKED BY A LOOP

ENTER START EVENT

-0001%

ENTER FINAL EVENT

~004 7%
01~0001:=0002%p0NEH#05-20-63%
02-000L3#=000%53+

E15 EVENTS

-0001
~0003
-0002
ARE IN OR ARE BLOCKED BY A LOOP

ENTER START EVENT

~000l3

ENTER FINAL EVENT

-00175

03

e6 INTL EVENT HAS BACK BRANCH

E7 FINAL EVENT NOT USED
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SAMPLE PROGRAM 3, cont'd.

£10 NO PATH FROM EVENT =0002
£10 No PATH FROM EVENT =0003

E9 NO PATH TO EVENT -0001

ENTER START EVENT

«000717*

ENTER FINAL EVENT

~001 7305

€6 INTL EVENT HAS BACK BRANCH

€7 FINAL EVENT NOT USED

£10 NO PATH FROM EVENT =0002
£10 NO PATH FROM EVENT =0003
€9 NO PATH TO EVENT =0001

ENTER START EVENT
-0001%

ENTER FINAL EVENT

-0017:¢

Ot

€6 INTL EVENT HAS BACK BRANCH

E7 FINAL EVENT NOT USED

£10 No PATH FROM EVENT -0002
€10 NO PATH FROM EVENT -0003

£E9 No PATH TOo EVENT =0001

ENTER START EVENT
=0001%

ENTER FINAL EVENT
-0017
Gt
€6 INTL EVENT HAS BACK BRANCH

€7 FINAL EVENT NOT USED

£10 NO PATH FROM EVENT =0002
10 NO PATH FROM EVENT =0003
€9 NO PATH TO EVENT =0001

8—:.«01 +#0%%0 5360230l #06 %
1-000}#-0002%1 €%
1-oooqé-08 0313383+ 0%01 -0002+~-000)#2¢ *

4
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