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ABSTRACT
This paper presents an automated method of scheduling work in an 

engineering organization. The method utilizes a set of heuristic pro­
cedures which schedule resources (men) for various activities on a 
weekly basis. A critical path is initially calculated to determine 
the total slack for each activity. Activities are sorted according to 
total slack. Critical activities are examined first. These activities 
are scheduled at a resource level which will meet the required comple­
tion dates if possible. Then, noncritical activities are scheduled 
with normal resources if available. If previously defined minimum 
resources are not available for certain activities, their scheduling 
is postponed. After attempting to schedule all activities that may be 
started, surplus resources are added to appropriate scheduled activi­
ties. Various routines assign several different skills to one activity, 
require that certain activities be accomplished concurrently, and pro­
vide for utilization of secondary skills.
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INTRODUCTION
Efficient planning and control of work in large engineering organi­

zations is complex and difficult. A good work schedule is essential if 
deadlines are to be met.

Some of the distinguishing factors of an engineering organization
are:

1. An essentially stable work force, consisting primarily of
professional employees

2. Fluctuations in work loads which at times lead to activities
being constrained by limited resources (men)

3. Activities which require several different skills
4. Utilization of more than one skill by many employees
5. The need for some activities to be accomplished concurrently

at equal resource levels
6. A requirement for the work schedule to project scheduling

information several months into the future
7. Activities of long duration which may be measured in weeks
8. The requirement for coordination by many segments of the

organization on certain activities

Oftentimes, scheduling is primarily accomplished by middle managers 
who use different techniques that vary greatly in quality. These man­
agers are in a position to observe only a portion of the organizational 
scheduling problem. Top management, being in a position to observe the 
overall scheduling problem, does not have the time to be concerned with
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all of the details required to prepare the best schedule. A computer- 
assisted approach appears to provide the best method of counteracting 
this weakness.

Efforts toward using the computer to assist In controlling work 
were Instituted In certain organizations In the late 1950's. Two net­
work methods which have received wide-spread acceptance are PERT 
(Program Evaluation Review Task) and CPM (Critical Path Method)• PERT 
(1) was originally developed as a management control technique for use 
on the Fleet Ballistic Missile (Polaris) Program. CPM (2) was developed 
by E. I. Dupont de Nemours Company and has since received wide-spread 
usage in the construction industry. PERT and CPM are similar methods, 
the major difference being in formulation of time estimates for activ­
ity durations. PERT uses a three-point probabilistic time estimate, 
whereas CPM uses a single deterministic estimate. The original models 
are based on the assumption that unlimited resources are available. 
Various smoothing techniques have been used with PERT in an attempt to 
level the resources over the given project duration.

Some of the advantages which may be obtained in using PERT or CPM
are:

1. A better definition of a work program and objectives
2. A division of the program into its component parts, illustrating

the various activity interactions, yet maintaining a systems 
view of the program

3. Better discipline in planning and control
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4. An orderly method of monitoring and reporting progress of the
program

5. A capability of readily Identifying critical elements In the
program so that quick action may be taken

6. An Illustration of the effect of technical and procedural
changes In the program

7. Improved cost and schedule predictions
8. An overall view of allocation of resources

Basic PERT and CPM have not been generally acceptable for programs 
having numerous resource constraints. Other methods of solving the 
basic scheduling problem have been attempted where resources are limited. 
Several authors have reviewed numerous proposed solutions (3, 4). Opti­
mization has been the goal of many at these attempts. Linear programing 
models have been developed. When small numbers of resources are utilized 
by activities It Is desirable to use an Integer programing solution. 
Bounded enumeration and Implicit enumeration approaches have also been 
tried. None of the above methods have proven satisfactory on projects 
having a large number of activities because of excessive computer run 
time, large storage requirements, nonavailability of suitable integer 
programing codes, or lack of flexibility.

A model to schedule work in an engineering organization based on 
heuristic procedures is described in this thesis. A heuristic is con­
sidered as a decision rule which might be used by an organization in its 
day-to-day operation. It may not lead to an optimal schedule but will
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aid in creating a good schedule. Others have developed models which use 
heuristic procedures (3, 4), Many of the scheduling programs offered by 
computer vendors are probably based on a heuristic approach. One non­
proprietary program is SPAR-1 described by Jerome Weist (5). This pro­
gram has been used successfully on certain projects, in particular those 
involving skilled labor.

A heuristic approach allows an approximation of the better organi­
zational procedures, while eliminating the poorer ones. Thus, implemen­
tation of a scheduling system is simplified. Modifying some procedures 
while emphasing the existing good ones, allows for a smooth transition 
from the present system to a new one.

The method which is presented in this thesis schedules work at one- 
week periods, first using a critical path program to determine the total 
slack of each activity with unlimited resources. Next, a set of heuris­
tics are employed to allocate resources within the prescribed limits 
according to priorities acceptable to an engineering organization.
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Activity— ---- -- ---

Concurrent activities

Multiskill activities-

Job network— ---- — —
Multijob network™—

Master network—  ----
Resource™----- ----
Resource level— —----

Skill group----------

Activity team----  —

DEFINITIONS 
Smallest division of work (block on network 
diagram)•
Activities which must begin and end on the 
same dates and must be accomplished at the 
same resource levels.
Activities requiring more than one skill. 
Resources representing the various skills 
must be applied at the same level.
Collection of activities represented by low­
est level network.
Network representing a job.
Any network representing a collection of job 
networks (two or more).
Collection of all current job networks.
Man possessing a certain skill.
The percentage of normal crew size at which 
resources are assigned to an activity.
A group of men (one or more) possessing a 
given skill.
The men (one or more) assigned to an activity 
utilizing a given skill.
Collection of crews (one or more) required to 
complete an activity.
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Minimum crew size—

Normal crew size—

Maximum crew size---------

Critical crew size—

Primary skill-

Secondary skill—

Scheduling period-

Scheduling interval-

Crew size based on assignment of the 
lowest feasible level of resources 
to an activity which will accomplish 
orderly progress toward completion. 
Crew size based on a level of 
resources which would normally be 
assigned if resources were plenti­
ful and the completion date was not 
constraining.
Crew size based on the highest level 
of resources which can be assigned 
to an activity without a significant 
reduction of efficiency.
Crew size required to complete a 
critical activity on its due date.
The skill which a man utilizes in the 
majority of assignments.
A skill that may be utilized if men 
having that skill as a primary skill 
are not available.
Division of time between scheduling 
changes (e.g., 1 week).
Total length of time over which 
scheduling is accomplished.
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Early start time ----------- The earliest time at which an activ­
ity may begin if the preceding activ­
ities are started as early as possible.

Late 8tart time-----------------The latest time at which an activity
may begin without delaying completion 
of the job.

Critical path------------------ Path through a network, from beginning
to terminal node, for which the sum 
of the activity durations is greater 
than or equal to that for any other 
paths (longest path).

Total slack-------------------- Number of periods an activity may be
delayed without affecting any activ­
ity on the critical path. The total 
8lack for an activity is equal to its 
late start time minus its early start 
time. These times are based on remain­
ing duration for activities which have 
been active.
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METHOD
Introduction

The underlying philosophy in development of the scheduling method 
was that the system should help line managers schedule their work, 
without concentrating on all of the minute details involved. To be 
useful, it is necessary to give information to a manager that shows the 
relationship between his work and that of other managers who are work­
ing on the same job in order that the affect of his actions on others 
may be foreseen. The scheduling period was chosen as one week, in 
order to allow flexibility for the managers to schedule the details 
within the period. The scheduling interval will probably span several 
months or perhaps years. The schedule most likely will be calculated 
over a shorter interval, and will be updated frequently.

The procedure which was developed consists of two parts: (1) Cal­
culating the total slack of each activity using a critical path program, 
and (2) Applying the scheduling heuristics with a scheduling program. 
Figure 1 gives a diagram of the procedure.

Critical Path Program
The critical path program calculates the total slack for each 

activity. The standard forward pass-backward pass algorithm is used to 
determine early start and late start times. The total slack for an 
activity is equal to the late start time minus the early start time.
The information required for these calculations includes activity pre­
cedent relations, activity durations, and the jobs to which the
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activities belong. The information Is received in order of decreasing 
job priority. Since total slack is the only item of interest, the cal­
culation of other values common for a typical CPM program are not made. 
The general procedure for accomplishing these calculations has been 
well documented by many authors (6).

Scheduling Program
The scheduling program uses the output from the critical path pro­

gram and additional data pertaining to resource availability, required 
skills, required resource levels, and concurrent activities. The pro­
gram allocates the available resources for a given period according to 
a set of heuristic procedures simulating an orderly processing of work. 
These procedures are described later.

Resource Routines: Two basic routines are used for scheduling and
adding resources. The first (LISTM) is a routine for scheduling minimum 
size crews. Figure 2 shows a flow chart of the routine. Activities 
are Initially scheduled at minimum crew size and augmented later. The 
second routine (LISTAD) increases crew sizes above that which has already 
been scheduled by LISTM. LISTAD is used, in different instances, to 
Increase crew sizes from minimum to normal, from minimum to critical, 
from existing to maximum or any portion of the foregoing, depending on 
availability of resources. Figure 3 shows the flow chart of LISTAD.
The routines schedule resources for each multiskill activity and for 
concurrent activities at equal levels in order that progress toward com­
pletion may progress at a uniform rate.
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Priority Classification; Activities are segregated into four 
classes: (1) Critical-active, (2) Critical-nonactive, (3) Noncritical-
active, and (4) Noncritical-nonactive. An activity is classified crit­
ical if its total slack is less than or equal to some predetermined 
value (possibly 0). This value may be selected by top management to 
produce a schedule that will best meet organizational needs. An activ­
ity is active if it was scheduled during the last time period. The 
four classes of activities are treated differently by the scheduling 
heuristics.

Scheduling Heuristics: The first class of activities, in order of
increasing total slack, to be considered by the scheduling program are 
the critical-active ones. These activities are scheduled at minimum 
crew size. Secondary skills are utilized if resources possessing 
equivalent primary skills are not available. Secondary skills are not 
utilized if they are not possessed by resources or not allowed by man­
agement. The critical-nonactive activities are considered next. These 
activities are scheduled at minimum crew size if resources are avail­
able; otherwise, they are not scheduled. Again, secondary skills may 
be used. At this point, the activities which have been scheduled are 
merged into one critical-active list and sorted first according to total 
slack and second according to job priority. Subject to availability, 
resources are now added to the scheduled activities up to critical crew 
size, using secondary skills if necessary.
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Attention is turned next to the noncrltical activities in order of 
Increasing total slack. The active-noncritlcal activities are scheduled 
at minimum crew size, using secondary skills if required. Hereafter, 
secondary skills are not considered. The active-noncritical activities 
are scheduled up to normal crew size, if possible. Next, scheduling 
nonactive-noncritical activities at minimum crew size is attempted. The 
crew size for these activities are increased up to normal crew size if 
resources are available. Then, scheduled noncrltical activities are 
merged into one active-noncritical list and sorted first according to 
total slack and second according to job priority.

All possible activities have now been scheduled. The critical 
activities have been scheduled at critical crew size, and the noncrit- 
ical activities have been scheduled at normal crew size if sufficient 
resources were available. If minimum resources were not available for 
an activity, it has not been scheduled for the present time period.

Although resources possessing certain skills may be scarce at a 
given time, resources possessing other skills may be plentiful. Thus, 
it is likely that all resources have not been assigned. If this is 
true, the surplus resources may be added to the scheduled activities. 
First, the remaining resources are assigned to critical activities, if 
possible, in order to increase the resource level up to maximum crew 
size. Then, if resources remain available, they are assigned to non­
crltical activities to increase their resource level up to maximum crew
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size. The activity priorities for assigning surplus resources remain 
unchanged from those previously established.

All resources which may be used have been assigned. The schedule 
has been completed for the present time period. The next step is to 
return to the critical path program and repeat the above sequence of 
calculations for the following time period.
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of®**# yCOMPUTER PROGRAM INFORMATION V  Cr\* 1 Op ,
 ---------------------General Layout

The computer programs were written for Computer Sciences Corpora­
tion INFONET system. This system enabled the total program package to 
be separated into two complete programs without an appreciable increase 
in computer-run time. The two programs, the critical path program 
(CPATH) and the scheduling program (SCHEDL) may be loaded one at a time 
as each is used, thereby greatly increasing the potential network size 
without resorting to the usual overlaying procedures. Command strings 
of coding (SPREAD) load and initiate execution of the programs in proper 
sequence. Either time sharing or batch modes may be used. More detail 
may be found in the Appendix.

Calculations
Integer arithmetic is used almost exclusively by the programs.

Thus, roundoff of quantities occurs at each period. It was believed 
that this would not significantly affect the results and would be con­
sistent with the reliability of the input data.

Input/Output
It Is assumed that other programs will be developed to prepare 

input and generate output. These programs should be especially written 
to satisfy the organizational requirements and utilize the data process­
ing equipment that is available. For example, the input system might 
consist of a program that uses card input to prepare files containing
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the bulk of the scheduling information which in turn could be stored by 
a data base management system. Other programs using time sharing termi­
nals could update specific information pertaining to local organizational 
levels and also initiate the scheduling run. The input system could also 
utilize an electromagnetic plotter to draw precedence diagrams. A CRT 
(cathode ray tube) terminal could be used for viewing portions of the 
precedence diagrams for correctness and initiating changes in an inter­
active mode.

The output system could use the files generated by the scheduling 
and critical path programs to prepare reports and charts to satisfy the 
requirements at various organizational levels. An electromagnetic 
plotter or CRT printer equipment would be useful for output in addition 
to computer printer listings.
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SAMPLE PROBLEM
Description

This sample problem is based on 2 jobs, each having 8 activities. 
Figure 4 presents the precedence diagrams of the 2 jobs. Three of the 
activities have 0 duration. This feature was included so that the 
precedence diagrams could always start and finish with one activity 
if desired. Activity durations are based on the use of normal resources, 
without any constraints due to competing activities. The first job is 
due in 14 periods, and the second job is due in 12 periods. There are 
5 activities, one group of 3 and another group of 2, which must be per­
formed concurrently.

Table 1 gives resource information for the various activities. 
Activities 2 and 6 in Job 2 require multiskills. Skill Group 1 possesses 
a secondary Skill 6. The variations among maximum, normal, and minimum 
crew sizes are small, and have little affect on activity durations under 
the resource constraints imposed on competing activities.

The resource availability for each skill group, over the scheduling 
interval, is shown in Table 2. It is necessary to prepare this table 
for the total number of periods in the interval if a complete schedule 
is desired. The interval consists of 17 periods. In an actual applica­
tion of the program, the scheduling interval would probably be much 
shorter than the job durations.
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JOB Is DUE DATE - 14

Act. No. ■ 2 Act. No. « 4
Duration « 4 —^ Duration * 1

Act. No.

Act. No. « 1 Y Y Act. No. ® 8
Duration « 0 A A. Duration ■ 0

S

Act. No. * 31 Act. No. 38 5 Act. No. * 7
Duration 83 2!
____________ 1

Duration * 5 Duration = 1

JOB 2: DUE DATE = 12

Act. No. 
Duration

Act. No. =* 2 
Duration = 5
jConcurrent
.Activities

Act. No. 
Duration

Act. No. = 3 
Duration = 5
1 ConcurrentJ 
{Activities;
Act. No. = 4 
Duration = 5

\
Act. No. *» 6
Duration = 6
[Concurrentj /
1 Activities) /
Act. No. = 7
Duration - 6

Act. No. 
Duration

Figure 4. Precedence Diagram
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Primary Secondary Max. Normal Min.
Job Activity Skills Skills Crew Crew Crew

1 1 — —

2 1 6 8 6 4
3 2 - 6 4 3
4 6 - 5 3 2
5 3 - 6 4 2
6 4 - 3 2 2
7 5 - 10 7 5
8 — *•

2 1 2 _ 10 8 5
2 3, 1 6 4, 2 4, 2 3, 1
3 4 - 4 3 2
4 5 - 4 2 2
5 6 - 9 6 4
6 1, 3, 5 6, - 10, 6, 9 7, 4, 6 4, 2, 3
7 2 - 6 4 4
8

Table 1. Activity Resource Information
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Solution
The resource assignments for each skill group over the scheduling 

Interval are Indicated In Table 2. It may be noted that resources were 
abundant during certain periods, and that the resource availability Is 
not realistic for an actual scheduling problem.

Table 3 shows the slack In each activity over the scheduling Inter­
val. Job 1 has been extended 3 periods past Its due date and Job 2 has 
been extended 4 periods past Its due date. Activities 5, 6, 7, and 8 of 
Job 1 have negative slack. Activities 6, 7, and 8 of Job 2 have nega­
tive slack. The negative slack In both activities numbered 8 Is unim­
portant, since these activities are artificial and have 0 duration. The 
column corresponding to Period 1 shows that a run, based on the critical 
path method only, Indicates minimums of 1 period of slack in Job 1 and 
0 periods of slack In Job 2. The critical path may be identified by 
the 0 values.

The activity schedule in Figure 5 shows the relationship of the 
progress toward completion of the various activities. The concurrent 
activities in Job 2 are easily identified, since they are active during 
the same periods. Job 1 was delayed 3 periods, and Job 2 was delayed 
4 periods in meeting the due dates. The activities which were competing 
for resources and thus delayed because of lower priorities may be iden­
tified by comparing Figure 5 with Figure 6, which presents an activity 
schedule that is based on availability of normal resources.
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Other reports and charts, that Illustrate the computer output 
Information in different relationships and detail, should be made avail­
able to satisfy a particular organization's needs. A report giving more 
detailed Information on activities competing for particular resources or 
a report shoving activity completion percentages are examples.

It is apparent that only a few skills at certain times were required 
by more than one activity in quantities of such magnitude that all of the 
competing activities could not be scheduled. Several approaches might be 
taken by an organization to relieve this situation. Hiring new men, 
training employees in secondary skills, transferring employees perma­
nently from one skill group to another, or working overtime are possible 
remedies. If there are no remedies available, realistic job completion 
dates will be known in advance, which may tend to alleviate a crisis at 
a later date. It will also be known that work may proceed in an 
efficient-orderly manner.
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CONCLUSIONS
A heuristic method of scheduling work in an engineering organiza­

tion has been presented. Computer programs have been developed to 
apply the method to practical situations. Scheduling in real organiza­
tions has not been attempted at this time; however, a sample problem 
has been included.

The programs were written with a particular organization in mind. 
Implementation in any organization might suggest modifications in the 
heuristics to best serve the organization's needs. The scheduling pro­
gram was structured to facilitate modifications regarding treatment of 
priority classifications and use of secondary skills. Other modifica­
tions which might be considered are: (1) Weighing rather than ranking
in establishing job priority, (2) Imposing limits on the number and 
length of activity schedule interruptions, (3) Accounting for the effect 
of holidays on the work schedule, (4) Executing the critical path pro­
gram at intervals greater than one period, should the computer time 
become excessive, and (5) Sorting on late finish or early start times 
rather than total slack.

Serious thought should be given to the implementation of any 
scheduling program in an engineering organization. Cooperation and 
understanding at all levels in the managerial hierarchy is essential.
The line supervisor is particularly important. Without tactful 
enlistment of his support, inaccurate input data for the scheduling
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system may be a consequence. The scheduling system should be proposed 
as an aid to help each manager schedule the work of his subordinates, 
and not as an automated system that will direct him "how to run his 
shop.’1 The success of the system will depend on an intensive training 
program and a smooth transition from present methods to automated 
scheduling.
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APPENDIX
The appendix contains details directly related to the computer 

programs. The following topics are included:
1. General Information

2- Program Layout
3. Data File Descriptions
4. List of Routines
5. Subroutine Calling Sequence
6. Selected Variable Meanings
7. Arrays Used for Scheduling
8. Steps in Program SCHEDL
9. Listing of SPREAD
10. Listing of CPATH
11. Listing of SCHEDL
12. Sample Listing of Input Data Files
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General Information

1. Three activity numbering systems are used by the program. The 

first system is used bv CPATH and is required for DAT15 data. The 

activities of each job are numbered consecutively beginning with 

the number 1, and are called "job identification numbers." The
second system is used by SCHEDL and is required for DAT9 and DAT10 data. 

All of the activities of the master network are numbered consecuti­

vely beginning with the number 1 and in order of the priority of 
the jobs comprising the metwork. These numbers are called "Master 

network identification numbers."

The numbers in the third system are called "serial numbers." Serial 

numbers are assigned each period by the scheduling routine for 

schedulable activities. They appear in the output of the scheduling 

lists.

2. Each group of concurrent activities must be numbered consecutively.

3. Within each group of concurrent activities resources may not be 
assigned from any given skill group to more than one activity. Also, 

the use of secondary skills is not allowed if the corresponding 
primary skills are required.
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Pro pram layout
The scheduling program, SPREAD, consists of tv/o command program strings; 

a critical path routine, named CPATH; and a scheduling routine, named 

SCHEDL. The command program strings arc presently located on files 

SPREAD and SP2. The critical path routine is on files CPATH, P0DYN1, 

and INITJB. The scheduling routine is on files SCHEDL, SUB1, SUB2, SUB3, 

£&£ S?l-lw Both CPATH and SCHEDL are complete programs in the sense

that they are loaded and executed individually one at a time. CALL OBEY 

statements in each program initiates the loading of the other program.

The two command strings contain control statements required to initiate 

and terminate the execution of the program. The command strings will need 

to be revised for adaption to the total scheduling system when it becomes 

operational. If only the critical path routine is run (NPER « 0), the 

program is terminated through a CALL OBEY statement in CPATH.

It is assumed that the relocatable versions of the files will be saved 

and the executable versions will be dropped. CPATH-XQT is dropped by 

the program if scheduling is accomplished, however SCHEDL-XQT is not 

dropped and must be done externally. If only the critical path routine 
is run, CPATH-XOT must be dropped externally.

DAT23 and DAT24 were used to restore DAT13 and DAT14 with the original 

data (See SF2). This feature should eventually be removed.
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Data Files

DAT8, DAT9, DAT10, DAT11, DAT13, DAT14, and DAT15 are input files.

DAT8 - Activity information for master network according to ascending

order of identification numbers which are assigned by the program. 

A record consists of the following: ACTIV(I,2), ACTIV(I,3),

ACTIV(I,4), ACTIV(1,5), ACTIV(I,6), ACTIV(I,13).

DAT9 - Multiskill information for master network according to ascending 

order of identification numbers. A record consists of the 

following: ACTIVITY ID,MSKILL(I,1), MSKILL(I,2).

DAT10 - Concurrent activity information for master network according to 

ascending order of identification numbers. The smallest number 

of the group appears as the first item of the two item record.

An example follows:

5.6

5.7
5.8

21,22

21,23

DAT11 - Skill group information. There is one item per record. The file 

consists of RF0dL(I,2) items followed by RP00L(I,1) items for 

successive scheduling periods.
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DAT13 - General information. The file consists of one 7-item record as

follows

(1) Scheduling interval

(2) Number of skill groups

(3) Number of records on DAT11

(A) Critical slack value

(5) 0

(6) 0

(7) 0:

DAT14 - Network description information for critical path program accord­

ing to ascending order of job identification numbers. Each 3-item 

record consists of the following:

(1) Number of precedent activities

(2) Location of first precedent activity in PRE2(I) (See DAT15)

(3) Duration of activity.

DAT15 - Network description information. The file consists of one item

per record. An example for one job follows. Similar information 
(except for Item 1) for other jobs would directly follow according 

to job priority.



T-1622 34

Repeated for 

each job

Record 1

3
4

5■<

Number of jobs

Number of activities in J0B1

Job due date (Number of periods from beginning) 

PRE2(1) ^
PRE2(2)

r

List of preceding activities 

by identification number. 

Numbering begins with 1 for 

each job.

Files DAT7, 12 and 16 are created by the programs exclusively for transfer

of data between CPATH and SCHEDL.

DAT7 - Critical path program information. A record consists of the

following for a given activity:

(1) Slack

(2) Early start

(3) Number of periods remaining for completion.

12 - Activity information. A record consists of the following:

ACTIV(1,1), ACTIV(1,7), ACTIV(1,10)
16 - This file is used for updating other files



T-1622 35

File 6 is the output fixe.

6(RESLT) - This file contains the output for each scheduling period as 

follows:

.(1) Critical path routine output-slack, early start and 

remaining duration

(2) ACTIV array activities which are scheduable for the 

given period.

(3) LISTAC array

(4) LISTA array

(5) RP00L array
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LIST OF ROUTIF F S

1. SPREAD
2. SP2
3. CPATH
4. PODYNI
5. ININFO
6. INITPR
7, C0MIN
S. C£M0UT
9. INIIJB
10. SCHFDL
11. REPOOL
12. RACTIV
13. UPDATL
14. S0RT

15. RDFIL
16. PLIST
17, MULTIS
18. C$NAC
19. CREWSZ

20. UPSTAT
21, UPDUR
22. RESULT
23. PACK

24. LI STM
25. MERGE
26. LISTAD
27, SSKIL
28. TP0ST
29. POST
30. LPACK

31, DELCS
32. PERAV

33. S SKILA
34. ADJUST
35. SORTL
36. sOrica
37. S0RTBK

Initiates execution of the scheduling program.
Terminates- execution of the scheduling program.
Accomplishes critical.path analysis of master network. 
Accomplishes dynamic storage for CPATH.
Initializes location arrays KPINF1, KPINF2, and KPINF3. 
Initializes location arrays for PREI and. PRE2.
Stores data dynamicsllv.
Retrieves dynamically stored data.
Initializes 'dynamic storage for CPATII.
A c c o m p l i s h e s  s c h e d u l i n g  o f  a c t i v i t i e s .
Updates RFOOLarray for current scheduling period,
Reads ACTIV array data from previous scheduling period.
Adds data for new activities to ACTIV array.
Sorts AvCTIV array according to ascending order of identification 
numbers.
Adds additional data to ACTIV array.
Places activities in appropriate scheduling lists.
Sets up MSKILL array.
Sets up CCNACT array,
Adjusts maximum and minimum crew sizes for concurrent 
activities,
Updates status of activities Column 10 in ACTIV array.
Updates activity durations,
Writes scheduling information on output file.
Deletes completed activities and packs remaining data in 
ACTIV array.
Schedules a list of activities at minimum crew size.
Merges scheduled activities from two lists into one list.
Adds resources to activities in a list,
Determines if resources are available by using secondary skills, 
Posts data in TEMPRT array.
Posts resources and adjusts resource pool,
Deletes nonschedulabie activities and packs .remaining activities 
in a list,
Calculates crew size increment for adding resources.
Finds percent of resources available without using secondary 
ski1Is.
Adds resources by utilizing secondary skills.
Adjusts resources to same level in TEMFRT- 
Sorts scheduling list according to slack.
Sorts -CONACT array according to slack.
S o r t s  CLNACT a r r a y  a c c o r d i n g  t o  s e r i a l  n u m b e r s .
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SUBROUTINE CALLING SEQUENCE

I. CPATH: Critical path program

A. PODYNl

B. ININFQ

C. INITPR

D. 1NITJB
E. C0MIN (called several times)

F. C0M0UT (called several times)

G. OBEY (loads SCHEDL)

II, SCHEDL: Scheduling program

A. REP00L

B. RACTIV
C. UPDATL
D . S0RT

E. RDFIL

F. PLIST

1. S0RTL

H. C0NAC

1, S0RTCA 

I CREWS2

J, LI STM

1. SSKIL
2. TPOST
3. POST
4. LPACK

2. S0RTL
3. S0RTL
4. S0RTL

G. MULTIS
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K. LISTM

1. SSKIL
2. TPtfST
3. P0ST
4. LPACK

L. MERGE 

Vi. LI ST AD

1. DELCS
2. PERAV
3. SSKILA
4. TP0ST
5. ADJUST
6. P0ST

LI STM

1. SSKIL
2. TF0ST
3. P0ST
4. LPACK

LISTAD

1. DELCS
2. PERAV
3. SSKILA
4. TP0ST
5. ADJUST
6. P0ST

LI STM

1. SSKIL
2. TF0ST
3. F0ST
4. LPACK

LISTAD

1. DELCS
2. FERAV
3. SSKI LA
4. TF0ST
5. ADJUST
6. P^ST

2
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R. MERGE

S. LISTAD

1, DELCS
2. PERAV
3. S S K1LA
4, TPCST
5. ADJUST
6. P0ST

X. LISTAD

1. DELCS
2 . PERAV
3. SSKILA
4. TP0ST
5. ADJUST
6. P$ST

U. UPSTAT 

V. UPDUR

1. S0RTBK 

W . RESULT 

X . PACK

Y. 0BEY (loads CPATH)

2. 0BEY (transfers control to SP2)

3
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Selected Variabl.c Mennings

ICA Number of items in CwNACT array
IDUR Activity time remaining
IMS Number of items in NSKILL array
I PER Present period
IP03T Number .of items in TEMPRT array
IS Serial number of activity
ISC. Skill group number
1SSKIL Secondary skill group number
10BT Planned job completion date (period)
KPIKFl Total slack
KPINF2 Early start
KPIMF3 Time remaining to complete activity
KS 1: (Normal minimum) crew size increment

- 2: (Critical minimum) crew size increment
- 3: (Maximum posted) crew size increment

KSLACK Number of periods.of slack for which activities are considered
critical

MSSKIL Number of men assigned with secondary skill
NAS Number of scheduable activities (number of items in ACTIV array)
NAN Number of activities in master network
NCA Number of items in concurrent activity file
NDUR Change in activity time remaining
NJT Total number of jobs
NLl Number of items in LISTAC array
NL2 - Number of items in LISTBC array
NL3 Number of items in LISTA array
NL4 Number of items in LISTB array
NLIST Number of items in a particular scheduling list
NPER Number of periods in the scheduling interval
NSG Number of skill groups
NSSKIL 0: No secondary skills allowed

1: Secondary skills .allowed
PRE1 (1) Number of precedence relations

" (2). Location of first precedence relation in preactivity list
*' (3) Duration
11 (4) Early start
" (5) Late start, replaced later by total slack

PRF-2 Preactivity identification number
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F r o g r a m  S C I ! !)L 
A c c o m p l i s h e s  Scheduling oi A c t i v i t i e s

1. Read general information.

2. Update the Resource Pool (RP00L) array for the current scheduling period.

3. Read Activity (ACTIV)  array data saved from the previous scheduling 
period.

4. Add new schedulable activity data to the ACTIV array, (Based on 
early start time = 0)

5. Sort the ACTIV array according to ascending order of activity 
identification numbers.

6 . Add remaining activity data to the ACTIV array.

7. Place activities in appropriate scheduling lists according to slack. 
(LISTAC, L I S T B C ,  L I S T A ,  L I S T S )

8. Set up the Multi-Skill (MSKILL) array according to ascending order 
of activity identification numbers.

9. Set up the Concurrent Activity (C0NACT) array according to ascending 
order of slack.

10. Adjust maximum and minimum crew sizes for concurrent activities so 
that the same resource level is assigned to all,

11. Schedule activities appearing in the active, critical (LISTAC) array 
at minimum crew size. (Include secondary skills.)

12. Schedule activities appearing in the non-active, critical (LISTBC) 
array at minimum crew size. (Include secondary skills.)

13. Merge scheduled LISTBC activities into the LISTAC array.

14. Add resources to LISTAC activities up to critical crew size, (Include
secondary skills.)

15. Schedule activities appearing in the active, non-critical (L I S T A )  
array at minimum crew size, (Include secondary skills.)

16. Add resources to scheduled LI.STA activities up to normal crew size.

17. Schedule activities appearing in the noh-active, non-critical (LISTS) 
array at minimum crew size,

18. Add resources to scheduled LISTB activities up to normal crew size,

ArtiHUH LAKES LIBRAKH 
«>LORADO SCHOOL OF MINES

GOLDEN, COLORADO
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19. Merge scheduled LISTB activities into the LISTA array.

20. Add surplus resources to LISTAC activities up to maximum crew size.

21. Add surplus resources to LISTA activities up to maximum crew size.

22. Update status of active activities,

23. Update activity durations.

24. V'rite results on output file.

25. Remove activities that have been completed from the previous scheduling 
period in the ACTIV array and pack remaining data.

26. Update general information.

27. END (control reverts to critical path program)

2
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100 V F R O G R m M C P h TH
i i o
1 2 0  v
130 v
140 ’■£ C m LC'JLm TEJ E m RLY S T h »T t i m e :?!* L m TE ,'ThRT T I M E ?  AND
150 *•; T D T h L s l a c k  F OP AN a c t i v i t y  or i e n t e d  j o b  n e t n o r k
I 6 d  m<

17 0 c □ m  m  o n  p □ n l  '■ 5 0 0 >
IS O  CQMr-,Gf i JQB-CI- ‘ LNAT < 3  > j L J T O S }  j l f r e I  < 3  > !»*•;
1 9 0 LF'REc' <. 3 > jLI n Fl <! 3 > 1 L I N F 2 V 3 ’LI NF 3 < 3 >
£ 0 0 D I MEN S  I ON FRE 1 < 5 ■'
£ 10 INTEGER PREl « P R e £
Cl! 0 -■'»
£3 0  y. I N I T I A L I Z E  D Y N A M I C  S T O R A G E  FOOL
240 *•;
£ 5  0 cal l  p Or-y n  1 5 0 0 >
£60 REA D  fl 1 5 !■' NJT
£70
£30 R E A D  G E N E R A L  I N F O R M A T I O N
£ 9 0  y.
30 0  C ALL ININFO
310 C ALL INITPR
32 0 R EAD < 1 3 > NF-ER !• N SG !« NCR !• K S L A C K  ’ NAN !• NAS J I PER
3 30 R E H I N D  13
3 4 0  N AN — 0
3 5 0  DO 100 IJ=1 ’NJT
3 6 0  C A L L  INITJE
3 70
33 0  y. R E A D  N U M B E R  OR A C T I V I T I E S
39 0 y.
4 0 0 R E A D  1 5 > NAT
410 C A L L  C O M I N (LNAT jN A T ’I J >
420 l n a t (2) = i j
43 0 y.
4 4 0  y, R E A D  JOB C O M P L E T I O N  DATE
450
460 r e a d (15) j o b t
470 C ALL C O M I N ( l J T ’J O B T ’TJ)
4 30 l j t <£) = i j
490
500 y. R EAD P R E C E D E N C E  AND D U R A T I O N  DATA
5 1 o y.
520 n p r e 2 — 0
530 C A L L  C O M I N ( l F R E 1 jPREl ’N AT •'
54 0 LFRE 1 2 > - NAT
550 DO 10 IA = 1 JNAT
5 6  0  R E A D  £ 1 4  > P P E  1 1 •' !> P P E  1 (. £  > n F - R E l  3  )
570 N P PE£ = N P R E d + P R E l  1>
530 p r e 1< 4 > ~ 0
59 0 p  r  e 1 5 — 999 9
6 0 0 CALL COM I N LPREl ’PRSl ’IP >
610 10 C O N T I N U E
620 y. '
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630 *: R E A D  F P E - m CTII'ITv LIST
64 0
65 0 C R L L  C □ M I N (l F'PEc iiP P E c' "NP'PEu ■'
66 0 L P E 3 3 = N P R s 3
67 0 I'D 3  0 I PC = 1 ?NPREc
68 0 R E h Ii < 1 5 > P RES
69 0 C R L L  COM I N < L P R E 3  " PREc' 9 I P‘3 >
700 3 0 CD NT I N'JE
710 •;
730 >: C A L C U L R T E  E R P L Y  STftRT TIMES
730
74 0 I'D 5 0 NR = 3 1NftT
75 0 C R L L  C D M O U T  LF'RE 1 ? PRE 1 nNR>
760 i f Cp r e I < 1 > -ED „ 0> *3D TD 5 0
? 7 0 il = pre 1 3 >
780 13 = FREl <3> + r-REl 0 1 >-1
790 I'D 4 0 i = i I j i S
8 0 0 C R L L  C O M D U T  < LF RES !• P R E S  !• I >
8 1 0  I ft = f r e 3
830 CftLL C O M D U T  (LF'RE 1 9 P'RE 1 ? I ft
83 0 13 = f r e  I 4 >+pr e 1 (. 3 -•
84 0 CftLL C D M Q U T ( l P R E 1 .* PPE 1 jNft)
8 50 i f ( i 3 . l e . p r e 104>> g o  to 30
8 60 f r e I<4> = i3
8 70 CftLL C O M I L F R E 1 JpPEl !»Nft >
8 80 30 ic = ic+1
89 0 4 0 C O N T I N U E
90 0  50 C O N T I N U E
910
93 0 ym C m L C U L m T E  LftTE STftRT TIMES
930
94 0 CftLL C O M D U T  (LFRE 1 !• PRE 1 «NftT>
95 0 p r e  1 5 0 — p r e  1 6 4 >
96 0 CftLL COM I N < LF RE 1 !• PRE 1 !• NftT >
97 0 DO 75 NN = 3 ? NftT
98 0 i f C i c .l e . 0 «sa t o  8 0
9 90 Nft = NftT+3-NN

1000 CftLL C D M D U T  < LF'RE 1 ? F RE 1 !• Nft >
1 010 13ft = pre 1 < 5
103 0 IF < P R E 1 <1 > .LE , 0 > GO TO 75
1 03 0 I 1 = F RE 1 1 )
1 04 0 I'O 7 0 1 = 1 5 1 1
1 05 0 CftLL C D M O U T  'ClFREc* !■ P R E 3 9 I C )
1060 I ft = p r e 3
1 07 0 CftLL C D M O U T  < LF RE 1 !• PRE 1 ? I ft >
1030 13 = i S m - p r e I  3!:
1 09 0 I F < I 3 . G£ . PRE 1 '■ 5 > > CO TO 6 0
1 1 0 0  p r e  1 < 5  > =  1 3  X t t i H U H  L A K E S  L I B R A R Y
1 1 1 0  CftLL C OM I N < LF'RE 1 " PRE 1 i I ft $ © k O R A D O  S C H O O L  O F  MI'NES
1 1 3 0  6  0 I C  =  I C - 1  C O L O R A D O
1 I 3  0 7  0 C O  N T I N U E
1 1 4  0 7 5  C O N T I NUE
lisa
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1160 C A L C  U L m TE TCITh L £L-,iCK
•1170
113 0 3 0 CRL L  C n M G U T  < LF'RE 1 « F RE 1 NPT >
11 9 0 JDI1 - J D E T ” PRE 1 '4
12 0 0 DO 9 0 HP = 1 « N m T
1210 IP = NR + N h N
1 22 0 CPL L  C D M O U T  ( LF RE 1 VF RE 1 « MR •'
1 23 0 KP I NR 1 = F-F?s 1 '■ 5 > -F RE 1 '• 4 > +.JI<I**" I PER
1 2 4  0  k p  1i-i ~ 2' =  p r e I  ■ 4  >
125 0 K P I N R 3 ~ F R E 1 < 3 >
1 26 0 C R L L  COM I NL_ I NR 1 * KP I NR 1 « I P >
1270 L I N F 1 <2 > “ IP
1 £ 3  0 CFlLL COM I N < L I NF£ ? KP I NRc‘ < I i i )
129 0 l i n f 2 '■£> = i p
1 3 0 0 C A L L  C OM I M < L I N F 3 KP I N F 3 i> I P >
1310 l  i n f 3 < 2 > = i p
132 0 9 0 c □ n  r i Pi u e
1:330 N P N  = N P N + N P T
134 0 1 0 0 C D N T I N U E
1350
1360 NR ITE C R I T I C A L  F ATH R O U T I N E  O U T P U T
1370 y.
1330 i-o 110 i = 1 j n a n
1 39 0 CFlLL C D M O U T  L I NF 1 « KP I NF 111)
1 4 0 0 C R L L  CDMO U T  <L I NFc* 9 KP I N f £ 9 I >
1410 CAL L  C O M D U T  < L I N F 3  j KP I N F 3  ? I
1 42 0 N R 1 T E < 6 * * > K P I N R 1 .» K P I N F 2 ? K P I N F 3
1 43 0 NR I TE < 7 > KP I NR 1 ? KP I N F 2 9 KP I N F '3
14 4 0 1 1 0 C O N T I N U E
145 0 N R I T E ( 13 > N P E R ?NEC 5 NCR 5K S L A C K  9NPN 9 N A S ? IPER
146 0 R E W I N D  13
1470 R E W I N D  7
143 0 R E W I N D  14
149 0 *•;
15 0 0 ■*; C R I T I C A L  P A T H  RUN ONLY
1510 *i
1 52 0 I F i N PER . ED . 0 > CALL O B E Y  ' SI-4 I TCH OUT'E : ? C L O S E  9 S P U E  R E S L T  9 *i
153 0 C R O P  S C H E D L - X E T  JOFF 5 13 >
154 0 y.
1 55 0 y. CAL L  SCHED U L I  NC F R O S R PM
156 o y.
157 0 CALL OBE Y <■ ' L DAD S C H E D L  9 START J 5 >
153 0 s t o p
159 0 END
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•L IN K , : <DEF CPRTH
CPftTH 04- '1 7 /7 3 11 :  £7

COM I N 0 0 0 0 0 0 0 017 03 CPRTH
I'REmI'S 00000 0013215 CPRTH
DWRITii 00 00 00 013447 CPRTH
FCHTL'li 000000 005337 CPRTH
F E R R i i 0 0 00000 03753 CPRTH
fef?r 4$ 00 0 0 0f i00 773 CPRTH
F ERR 6 ‘5 00 00 0 0 0 05763 CPRTH
F I Dm 1 S 0 0 0 0 0 0 0 0571 '3 CPRTH
F I  DR 3$ 0000 0 0006617 CPRTH
FIOR5$ 00000 00 07 07 0 CPRTH
F I  OR 7$ 0 0 0000 007243 CPRTH
f i o r 93 00 00 00 007436 CPRTH
f i o r b S 00 000 0 007463 CPRTH
f i d r h S 0000 0 0 0 07653 CPRTH
f i o r j S 0 0 0 0 0 0 0 06 0 71 CPRTH
F 1 □R».-,S 00000 0010306 CPRTH
F I ORXS 0 0 0 0 0 0 01 0315 CPRTH
f i o c o E 0 0 0 0 0 0 *31 0445: CPRTH
FIOSH$ 00 00 0 0004633 CPRTH
f i o j IS 00 0 0000 06455 CPRTH
f i o j SS 000 00 0 0 0632 0 CPRTH
f i d j 5$ 00000 0 010224 CPRTH
FKLDS$ ij 1J ij M IJ ; J 1J !J R. cl 6 4 CPRTH
FPflUS$ 0000 0 0 003557 CPRTH
FTERMS 00000 0 006523 CPRTH
FWRT6J 0 00 0000046 06 CPRTH
ININF O 000000002467 CPRTH
INITPR 00 000 0002451 CPRTH
l f m d IS 00 0 000 014446 CPRTH
LIBEL.S 00 00 00 003555 CPRTH
LIEN J$ 000000103421 CPRTH
LIHFS$ 0 0 0 0 0 0 1 05:26 0 CPRTH
l i h p r J 000000103261 CPRTH
L ID U T i 0 0 0 0 0 0 ij 04 313 CPRTH
L IR EJ$ 000 0 000 04325 CPRTH
LIRES$ 00 0 00 0 0 03452 CPRTH
LPTER-S 0000 00003072 CPRTH
LPTRE'J 0 0 0 0 0 0 0 05:0 0 0 CPRTH
□ BE Y 0 00 00 00 02523 CPRTH
USEPFR 0 0 0 0 0 0 0 0 0 0 0 0 RES

s r  ij •’ s : 5 .5t

XTN S VMS
FREE FRRE

C O M G U T 000000002153 C P R T H
BRED B S 0 0 0 00 0 C11 37 04 C P R T H
F B N R Y 3 0 00000005502 C P R T H
f e r p S 00 00 00 002716 C P R T H
F E R E 33 0 0 0 0 Li 0 0 02754 C P R T H
f e r e 5 3 00 00 00 0 0276 0 C P R T H
P I M I T £• 0 0 0 0 0 0 Ci 0267 0 C P R T H
f iaR'23 0 0 Ci 0 0 0 0 06 0 3 3 C P R T H
f i □ r 43 0 0 0 0 0 0 Ci 0 7 016 C P R T H
f iq r 6 3 ij 0 0 0 0 0 0 07166 C P R T H
f i □ r  3 S 00 00 0 0 007372 C P R T H
F I O R R S 00 00 0 0007453 C P R T H
F I D R C S 0000 00 007507 C P R T H
F T D R l S 0000 0 0 007235 C P R T H
F I □RK-S 0 0 0000007706 C P R T H
f i o r h S 0 0 0 0 0 0 01 0 31 4 C P R T H
F I O C I $ 0 0 0 Ci 0 0 01 14 0 0 C P R T H
f i g e r J 00 00 0 0 007765 C P R T H
FICJGWS 00 0000004621 C P R T H
f  i aj-£$ 00 00 0 00102 05 C P R T H
f i g j 4$ 000 0 0001 0163 C P R T H
f i o l I$ nonn o n on6 45? C P R T H
F L 1STS 00 00 0 00 06512 CF'nTH
FSTGP'f 00 0 00 0 0 02553 C P R T H
FNKBK-S 0 0 00 0 0 002750 C P R T H
ID BCD 00 00 0 0 002255 C P R T H
IN IT J E 000000002434 C P R T H
LUiMHEI: 0 0 0 0 0 0 1 02464 C P R T H
LFMI'M$ 00 00 0001445 0 C P R T H
L I I ' I  S$ 0 0 0 0 0 0 0 0445:4 C P R T H
L. I HR I 3 0 0 0 0 0 0 Ci 0 32 03 C P R T H
L IH O ' l i tj 0 0 0 0 01 03257 C P R T H
C I NBL.S 0 0 0 0 0 0 0 0 4 4 4 3 C P R T H
LIRE I* f 0 000 00 0 03451 C P R T H
l_ I REE! I- 0 ij 0 0 !J 0 0 03:45 0 C P R T H
L.PTUL.S 0 0 0 0 Ci 0 0 03 03 4 CF'RTH
u p t n r ‘5 ij ij 0 0 0 0 0 05:1 12 C P R T H
l p t r n J 0000 0 00030 06 CP R T H
F Od Y N 1 0000000016.65 C P R T H
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1 o’ SUr ROU T  I NG F 0r>YN 1 MG <P >
1 £ C O M M O N  FOOL. « 1 0 0
1 3 C □ M M a N P O O L C F  N O C O M P  ? M FtXcOM ? N Q h R m  Y ? L Q C A R  Y < 1 0 0 >
14 N O C D M F - 0
1 5 M Ft x c □ M ■= M M X P
1 *3 n o r r m v  - 0
17 R E T U R N
0 0 E N T R Y  COM I N <. LOG ? B L O C K  ? N >
01 S T O R E  BLOCK I'YNhM I CiiLLY
03 I N T EGER B L O C K ‘P O O L
04 r* I M E N S  I ON LOG V 3 > !> F L O C K  < 1 0 >
05 4 N O = L D C ( l )
06 m = n -!_o g O£>
07 IF <M . GT , 0> GO TO 1 0
03 S T O R E  m RRRY
09 5 i = l o c (3 >
I 0 L = L O C h P Y < I >+ N O + <N ~ 1 >
II DO 6 1=1?NO
1 £ POOL, < L. > = £ L O C K  < I >
13 6 L = L_+1
14 R E T U R N
15 *; m L L O C R T E  S P A C E
16 10 N O R D D = N O + M
17 M B X = N □ G □ M P + N □ Ft D D
IS IF(MflXCOM.GE.MAX)GO TO £0
19 15 P R I N T * ? '♦♦♦TOO B I G ‘
20 R E T U R N
£  1 £  0  1 F  ' "LOG < £  > . G T  . 0  > GO T O  3  0
£ 2  ADD T O  END O F  F D O L .
£3 l 1= n o c o m f +1
£4 l c - m h x
£5 IF(NOftRfiY.G E .100>GO TO l5
£6 NOFiRFtY = NORRFtY+l
£ 7  L . O G < 3 > = N O M R t = t Y
28 LOCflRY<NOARflY> =Ll
£9 £5 M O G □ M F' = M ft X
30 l o c ( 2 ) = n
31 d o  £8 i = l_ 1 ?l.£
L' £3 p d o l ( i )=-0.
i GO TO 5

34
35 3 0 i= l o g  03)
36 L.1= L D C R R Y < I > + N O * L O G <£ >
37 l £ = l.1+n o f i d d ~1
33 M □ E = NQGO M P ~ L 1 + 1
39 i f (m o r e  .Lc „ 0 >g o  t o  £5

49
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1 4 0  *•; S H I F T  FGOL.
1 4 1  I " M m  .'

• 1 4 c :  j = N a c o M p
143 □ 3 5  k  '= 1 «m o i.e
1 4 4  F’□  o C  i  — P □  □  L . J T  1
14'-1
1 4 6  3 3  j = j - ’1
147 c HFf'J G E 1_ n C M P Y
1 4 8  DD 4  5  1 = 1 '  NGP.R ri V
1 4 9  I f ( LGCFiR y •' r .l t .l I t d  4 3
1 3 0  L-DCRRY ' I ' =L. O C m R'v'.' I '+HaMl‘D
1 3 1  4 3  C D W T I M U c
1 3 8  GCJ TD 8 3
8 0 0 E N T R  Y C □ MG U T ( L D C  jBLDCK < N >
201 *: GE T  B L OCK
2 0 8  N D = L a c ( 1 )
8 0 3  i f (l d c (£) .l t .n .'c d  t d  88 0
2  0 4  i = t _ o c ( 3 >
205 L - L O C m R Y < I > +NDY ( N ~ 1 >
2 0 6  I ' D  2 1 0  i  ~  1 s n □
2 0 7  B L O C K ( l ) = P a Q L ( L >
2 0 8  210  l . = l . +  1
2 0 9  R E T U R N
2 1 0  R E T U R N  Z E R O S
211 220 i.□ 221 1 = 1 5 no
2 1 2  8 2 1  b l o c k ( i )=-0,
2 1 3  R E T U R N
3  0 0  EN T R Y  I I'L'Cli ( I T Y P E  ? B L OCK j GDC ? ND I T> f N >
3 0 1  “S D E C O D E  ID
3 01,1 ID = B L D C K  ( 1 •'
3  0 2  N  □  I D = L □ C < 2  >
3 0 3  i f (h o i d .l e .O) g d  t d  3 2 0
3 0 4  i  = l _ d c  (  3 >
3  0 3  l = l d c h r y < i >
3  0 6  d d  3 1 0  i  = i j n d i d
3  0 7  IF (ID.EC?. POOL. ( U > > GG TD 3 3  0
3 0 8  3 1 0  L_=L.+ 1
3 0 9  3 2 0  N - 0
3 1 0  GD TD 3 4  0
3 1 1  3 3 0  n = i
3 1 2  3 4 0  g d  t □  ( 3 5 0  53 6 0  ? 3 7 0 ') j i t y p e
3 1 3  O L D
3  1 5  3 5  Cl R E T U R N
3 1 6  ya DUD GR NEW
3  1 7  3 6 0 I F  ( N „ GT „ 0 P E T U R N
3  1 3  3 6  1 N □  I D =  N D I D +  1
3 1 9  N - N G I D
3 8 1  GO TD 4
3 2 2  .'-i NEW ONLY
383 37 0 i f (n .e g 0> go t o 361
3 2 4  n = 0
3 8 5  R E T U R N
386 E N D

50
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I  0 0  ; U £ R O ' J T  I  N E  I  N I  T J B
II o
1 2 0  I N I T I A L I Z E  J O B  D V N A M I C  E T O R m B E
1 3 0
1 4  0  C □  M M O N J □  £  C £  '' L. N A T *  3 > JLJT ' - .  3  )  j L P P E l  < 3  > j '£
1 5 0  L  P R E  £ < 3  > J L I  N  f 1  3  > !»!_ I  N  F £ < 3 > j L  I  N  F  3 (! 3
1 6 0  L N F i T  '• 1 •' =  1
1 7 0  l n r t ( c ) = 0
1 3  0  L  J  T  1 ■' — 1
1 9  0  l j t ( 2  > =  0
2 0 0  R E T U R N
2' 1 0  E  N T R Y  I  N I  T  P  R
£ .2  0  l p r e 1 < ! 1 > = 5
2’3  0  l f -r e  1 < 2‘ > =  0
£ 4  0  l p r e £ < 1 > = 1
£  5  0  l  p  r  e  £  < £  > =  0
£ 6 0  R E T U R N
£ 7  0  E N T R Y  I N I N F O
£ 3 0  l i n f 1 ( 1 ) = 1
£ 9  0 l i n f 1 < £ ) = 0
300 l i n f £ < 1 > = 1
3 1 0  l i n f £ ( £ > = 0
3 £ 0  l i n f 3 < 1 > = 1
3 3  0  l  i n  f  3 £  > =  0
3 4  0  R E T U R N
3 5 0  E N D



T-1622 52

100 '• P R D G P m M  ' i'CHEI'L
11 0 *•;
120 'i
1 3 0 • "S
140 ftCCDMPLISHES 5 H E D U L I N G  flCTI IT.IES
150
1 6 0 C O M M O N  ftCTI V '• 1 0 0 0 " 1 3 ? M 5K 11„L_ ' 1 0 0 0.!» 4 ■' « C □ NriCT (. 5 0 J 2 '• J *2
1 ? 0 R F OQL V t 0 0 < TEMF'RT ( 2 0 * 5 ! ? Nnrj 5 NiiS ? I S 5 I MS 5 I Cfl 5 NCR * I SG J NSC j
1 S 0 I POST jNF’ER j K S L R C K  jLISThC- 1 0 0 > !> L I STI C V 1.0 0 > JLI STi=l < 1 0 0 > * *2
1 3 0 L I STB <! 1 0 0 > > NL 1 !• N'_8 5 NL 3 !» Nl4 » I PER
2 00 INTEGER RCT IV jHPQOL jC O N R C T  jT E M I R T
2 10 ICR=0
220 *2
2 30 *2 R ERD G E N E R A L  I N F O R M R T I O N
24 0 "2
25 0 R E R D  <13 > NPE R  ? NSG « NCR ? KSLflCK !• NRN ? N R S 5 IPER
26 0  R E W I N D  13
2 70 "2
2 8 0  "2 IJFDRTE R P O O L  R R R R Y
29 0 52
3 0 0  CRLL. REF'ODL
31 0  I F < MRS . EE . 0 > GO TO 10
« n■JL.U • •
3 3 0  '52 R E R D  RCTI V R R R R Y  D RTR SRi,-'ED F R O M  P R E V I O U S  S C H E D U L I N G  P E R  ID]
3 40 52
350 C R L L  R R C T I V
3 6  0 "2
370 ,5s R DD N EW S C H E D U L R B L E  RCT IVI TIES TO R CT IV R R R R Y
33 0  52
39 0  10 C R L L  U F D R T L
4 0 0 I f  n r s - 1 > 1 0 0 j 15 j 12
41 0  52
42 0  52 S ORT R C T I V  R R R R Y  R E C O R D I N G  TO A S C E N D I N G  O R D E R  OF
43 0  52 I N B E N T  I F I CRT I ON N U M B E R S
44 0  52
450 12 C R L L  SORT
460 52
470 5S RDD R E M A I N I N G  DRTR TO RCT IV R R R R Y
480 52
490 15 CRLL R D F I L
5 0 0 52
51 0 52 P L RCE R C T IV ITIE S IN R P P R O P R I R T E  S C H E D U L I N G  L I S T S  S O R T E D  ON
52 0 '2 T O TRL S L ACK
530 5S
54 0 CRLL P L I ST
55 0 ‘-2
560 52 SET up m s k i l l  array recording to -ascending o r d e r  of
57 0 52 RCT I VI TY INDENT IF I CRT ION NUMBERS
CT »*i |*|■joU *•*
59 0 CAL L  MULT IS
6 00 IF CNCR . EO „ 0> GO TO 2 0
61 0 52
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6 2 0  S E T  U P  C D N m CT ARRR-. A C C O R D I N G  TO R 5 C E N D I N G  O R D E R  O F  SLACK
63 0 *;
64 0 C R L L  C O N R C
6 5 0  *•;
6 6 0  *i RI'JUST M I N I M U M  A N I' M h X I M U M  C R E W  S I Z E S  F U R  C O N C U R R E N T
6 7  0 h l T I (, -• I T I E S
6 3  o *:
6 9 0  C R L L  C R E N S Z
7 0 0  2 0 i f ( n l  1 .ep.VCO so to 3 0
7 1 0  *:
7 2 0  v. S C H E D U L E  A C T I V I T I E S  IN LISTftC A R R A Y  m T  M I N I M U M  C R E W  S I Z E
7 3  o y.
7 4 0  C R L L  !_ I S T M  < L I S T A C  9 NL. 1 ? 1 ? t •'
7 5 0  3 0  i f (h l £ .e e ! <i 0 > s o  t o  4 0
7 6 0
7 7  0 *•; S C H E D U L E  h C T I U I T I E S  IN L I S T B C  R R R R Y  R T  M I N I M U M  C R E N  S I Z E
7 8 0
7 9  0 C R L L  L I S T M  < L. I ST.SC ? N l £ J 1 > 2
8 0 0
8 1 0  *« M E R G E  S C H E D U L E D  A C T I V I T I E S  IN L I S T B C  A R R A Y  I N T O
8 2 0  X L I S T A C  R R R R Y
8 3 0  y.
8 4  0 C A L L  M E R G E  ( L I S T A C  ? L I S T B C  « N L  1 ? N L 2  ? I >
8 5 0  4 0  i f (n l 1 .e g .0> g o  t o  5 0
860 y.
8 7 0  X S C H E D U L E  A C T I V I T I E S  IN L I S T A C  A R R A Y  A T  C R I T I C A L  C R E N  S I Z E
8 3 0  X
8 9  0 C R L L  L I S T  A D  < L I S T A C '  NL 1 i 1 s 2 !> 1 >
9 0 0  5 0 if (n l 3 .e g ! ■ 0!•' g o  t o  6 0
9 1 0  'x
9 2  0 y. S C H E D U L E  A C T I V I T I E S  IN L I S T A  R R R R Y  R T  M I N I M U M  C R E W  S I Z E
9 3 0  *.
9 4  0 C A L L  L I S T M ( L I S T A ' N L 35 1 J3 >
9 5  0 i f ( n l 3  - e e ? . 0> g o  t o  6 0
9 6 0  X
9 7 0  X S C H E D U L E  A C T I V I T I E S  IN L I S T R  R R R R Y  R T  N O R M A L  C R E N  S I Z E
98 o y,
9 9  0 C R L L  L I S T R D  < LI S T R  <• NL 3' ? 0 « 1 J 3 >

1 0 0 0 6 0 IF( N L 4  . EE! . 0 > G O  TO ^ 0
1 0 1 0
1 0 2 0  y. S C H E D U L E  A C T I V I T I E S  IN L I S T S  R R R R Y  R T  M I N I M U M  C R E W  S I Z E
1 0 8 0  X
1 04 0 C R L L  L I S T M  ( L I S T S  ? N l 4 ? 0 !• 4 >
1 050 If n l 4 .e o  . 0 > g o  t o  ^ 0
1 0 6 0
1 0 7 0  ■*; S C H E D U L E  A C T I V I T I E S  'IN L I S T S  R R R R Y  R T  N O R M A L  C R E W  S I Z E
10 3  0
1 09 0 C R L L  L I S T R D  ( L I S T S ?  N l 4 j 0 j 1 ? 4
1100 •;
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1 1 1 0
1120
1 1 3 0
114 0
115 0
116 0 
117-0 
1130 
1 1 9 0 
13 0 0 
1 £ 1 0 
122 0 
123 0 
1 £4 0 
1 £5 0 
1 £6 0 
127 0 
123 0 
129 0 
13 0 0
131 0
132 0
133 0 
134 0
135 0
136 0 
1 3 7 0  
1 3 S 0  
1 3 9 0  
1 400 
1 4 1 0
142 0
143 0
144 0 
1 4 5 0
146 0
147 0 
1 4 3 0 
149 0 
15 0 0 
1510 
1520 
153 0 
1 5 4 0

X M E R G E  SCHGrULEti RCT It/I TIES IN LI STB A R R A Y  INTO 
X L I S T A  ARRAY

CALL M E R G E  (LISTfl JLISTS JNL3 JNl 4 J3 )
70 i f (n l I .e c  . 0.■ so t o  30

AD D  S U R P L U S  RESD'JRCEE TD L I ST AC A R R A Y
m «
•' •

CAL L  L I ST AD < L I STAC " NL 1 ? 0 j 3 J 1 
30 if(nl3.egi „ 0 ■ >3□ to 90
• m
X A DD S U R P L U S  R E S O U R C E S  TO LI ST A A R R A Y

CAL L  L I S T A D  ( L I S T A )N l 3 J 0 ?3 J 3 ’
*'•
X U P D A T E  S T A T U S  OF A C T 1 U E  A C T I V I T I E S  

9  0 CALL U F S T A T

X U P D A T E  A C T I V I T Y  D U R A T I O N S
■ S
•' «

C AL L  U P DUR

X W R I T E  R E S U L T S  ON FIL E
• ,

C A L L  R E S U L T

X P A C K  DAT A  F R O M  LAST P E R I O D  IN A C T I U  A R R A Y  

C A L L  PACK

X U P D A T E  G E N E R A L  I N F O R M A T I O N  FILE
mm
I F'ER= I P ER+ 1
I F ( I PER . EO . NPE R  •' >50 TO 1 0 0
WRITE < 1 3 > NPER ’ N S >5 > NC A ■> K SLACK ? NAN ? NAS * I PER 
R E W I N D  13

X R E T U R N  TO C R I T I C A L  PAT H  P R O S R A M

CALL OBEY '■ ' LOAD CPA TH ’■ ST ART t 4
100 CALL ODEY ' DO SP2 ' 5 2 >
STOP
END



RT'JUST 0 0 0 0 0 0 0  0*534 0 SCHETL CONRC 0 0 0 0 0 0 0 0 2 2 1 3 SCHEI 'L
CREMS2 0 0 0 0 0 0 0 0 3 '3 4 *5 SCHEDL I 'ELCS 0 0 ij 0 0 0 0 05  04 0 SCHEI 'L
r« r e  fin 3 00  0 0 0 0 01 3*537 SCHEDL I'RE !■ B 3 0 0 0 0 0 0 0 1 7 2 1 6 SCHEI 'L
IU-JR I  T3 0 0 0  0 0 001*5761 ECHEI 'L f b n r y ‘3 0 0 0 0  0 0 0 1 3 5  03 SCHEI 'L
FCMTL? 0 0 0 0  0 00 1 "‘'34  0 SCHEI 'L f e r f 3 0 0 00  0 0 0 066 :3  0 SCHEI 'L
FERRC'S 0 0 ij 'J 0 0 ij 06 3 6 4 ' SC HE T' l FE R R 3 3 0 0 0  0 0 0 0 0 6 2 6 6 SCHEI 'L
f e:r r 43 00  00 0 00 0 6 3 7 0 SC HE T'L F E R R 5 3 0 0 0 0 0 0 0 0 6 2 7 2 ' SCHEI 'L
FERPC'l' 0 0 0 0 0  0 0 0 6 3 7 4 S C H E D L f i n i t ’B 0 0 0 0 0 0 0 0 6 2 0 2 SCHEI 'L
F I  DR I S 0 0 0  0 0 0 01 01 0 0 ECHEE'L f i o m 23 0 1 j 0 0 0 0 0 1 0 2 2  0 SCHEI 'L
F I n f i 3 3 0 0 ij Ci Cl 'j ij 1 1 0 04 SCHEI 'L f i o r 43 0 1j 00 0 001 12  03 SCHEI 'L
F I O R 5 3 0 0 0 0  00 0 1 1 3 5 5 SCHEt'L F I  DR6 3 0 0 0 0 0 0 01 1 3 5 3 SCHEI 'L
FI DR?3 0 0 0 0 0  0 0 1 1 4 3  0 SCHEI 'L f i q r 33 0 0 0 0 00  0 1 1 5 5 7 SCHEI 'L
f  i q r 9I; 0 0  0 0 1j 0 0 1 1 6 1 3 SCHET'L F I Q h H'1 0 0 0 00 0 0 1 1 6 4  0 SC HEI 'L
FIDflE'f 0 0 0 0  0 0 0 1 1 6 4 7 SCHEI 'L FI Q R C J 0 00 0 0 0 01 1 6 7 4 SCHEI 'L
f i d r h S 0 0 0 0 0 0 0 1 3 0 4  0 SCHEI 'L F I  O R I 3 0 0 00 0 0 0 1 1 4 2 2 SCHEI 'L
f i o r j S 0 0 0 0  0 0 0 1 0 2 5 6 SCHEI 'L F I  ORH'i. 0 0 0 0 0 0 0 1 2 0 7 3 SCHEI 'L
F I DR'/S 0 0 0  0 0 0 0 1 2 4 7 3 SCHEI 'L F I D f l w J 0 0 0 0 0 0 0 1 2 5 0 1 SCHEI 'L
F I O R X f 0 0 0  0 0 0 0 1 3 5  02 SCHEI 'L F i a c i 3 0 0 0 0 0 0 0 1 4 7 1 2 SCHEI 'L
F I O C D $ 0 0 0  00 0 0 1 3 7 5 5 SCHEI 'L F i a e R i 00  0 00  0 0 1 2 1 5 2 SCHEI 'L
f i d g n S 0 0 0 0 0 0 0 1 2 6 2 3 SCHEI 'L F I □ r n 3 00 0 0 0 0 0 1 2 6 2 2 SCHEI 'L
f  i a  j  1 $ 0 0 0 0  0 0 0 1 0 6 4 2 SCHEI 'L f i o j 23 0 0 C : '  3 5 1 2 3 7 2 SCHEDL
F I  O J 3 3 0 00  0 0 0 0 1 0 5  05 SCHEI 'L f i o j 43 0 ij 0 n fi 0 fi 1 2 3 5  0 SCHEI 'L
f i d j 53 0 0 0 0 0 0  0 1 2 4 1  1 SCHEI 'L f i o l IS 0 0 ij ij 0 0 01 0 6 4 4 SCHEI 'L
F K L D 5 $ 0 0  00 0 0 0 1 0 4 5 1 SCHEI 'L f l i s t S 0 0 00 0 0 0 1 0 6 7 7 SCHEI 'L
FPftUSf 0 0  0 0 0  0 0 0 6 0 7 1 SCHEI 'L f s t o p -'E 0 0 0 0  0 0 0 0 6 0 6 5 SCHEI 'L
f t e f .m 3 0 0 0 0 0 0 0 1 0 7 1 0 SCHEI 'L f h k t i <3 00 00 0 0 0 0 6 2 6 2 SCHETL
FWRTS3 0 0 0 0 0  0 0 1 2 6  07 SCHEI 'L LTMHBS 0 0 0 0 0  0 1 4 4  3 1 0 SCHEI 'L
l f m d IS 0 0 0 0 0  0 0 1 7 7 6 0 SCHEI 'L LFMI'M'B 0 0 0 00 0 0 1 7 7 6 2 SCHETL
L I T E L S 0 0 0 0 0 0 0 0 7 0 6 7 SCHEI 'L L I T I S S 0 0 00 0 0 0 0 7 7 4 6 SCHEI 'L
L I E N j f 0 0 0 0 0 0 1 4 5 2 4 5 SCHEDL L I H R I 3 0 ij 00 0 0 0 0 6 5 1 5 SCHEI 'L
l  i h f g S 0 0 0 0 0 0 1 4 5 1 0 4 SCHEI 'L L I H O C 3 0 0 0 00 0 1 4 5 1 0 3 SCHEI 'L
l i h p r S 0 0 0 0 0  0 1 4 5 1 0 5 SCHEI 'L LIN.BL3 0 0 0 0 0 0 0 0 7 7 5 5 SCHEI 'L
l i d u t $ 0 00  0 0 0 0 0 7 6 2 5 SCHEI 'L l i r e i '3 00  0 0 00  0 0 6 7 6 3 SCHEI 'L
l i r e j 3 0 00  00 0 0 0 7 6 3 7 SCHEI 'L l i r e o 3 00 0 0 0  0 0 0 6 7 6 2 SCHEI 'L
LIRESi; 0 0 0 0 0 0  0 0 6 7 6 4 SCHEI 'L L I  STRI» 0 0 0 0 0 0 0 0 4 1 6 1 SCHEI 'L
L I S T M 0 0 0 0 0 0  0 0 3 5 4 1 SCHEI 'L LPfiCK 0 0 ij 0 0 0 0 0 4 7 5 7 SCHETL
L P T D L $ 0 0  0 00 0 0 0 6 3 4 6 SCHEDL L P T E R 3 0 0 0 0 0 0 0 0 6 4 0 4 SCHETL
LPTNR'S 0 0 0 0  0 0 0  0 6 4  2 4 SCHEt'L l p t f ?e $ 0 0 Li. _ . Jo31 2’ SCHEI 'L
L P T R N $ 0 0 0 0 0 0 0 0 6 3 2 0 SCHEI 'L MERSE 00 00 0 0 0 0 4  0 0 4 SCHETL
MULT I S' 0 0 0  0 0 0 0  021  1 0 SCHEI 'L OEE'l 0 0 00 0 0 0 0 6 0 3 5 SCHEI 'L
PRCK 0 0 0 0 ij 0 1 j ij 3 2 5 ? SCHEt'L PERft' 0 0 0 00 0 0 0 5 2 2 4 SCHETL
PL I ST ‘ I 1 1 3 0 0 0 1 7 5 2 SCHEI 'L POST 00 0 0 0 0 0 0 4 6 0 2 SCHETL
PRC TIL* 0 0 0 0 0 ij 0 0 1 4 1 7 SCHETL RI'FIL 00 00 00  0 0 1 6 6 6 SCHETL
REFCQL 0 0 0 0  0 0 0 0 1 3  34 SCHEI 'L RESULT 0 0 00 0 0 0 0 3  0 5 7 SCHEI 'L
SORT 0 0 0 0 0 0 00 1 5 5 5 S C H  E I* L SORTBK 0 0 0 0 0 0 0 0 5 7 1 3 SCHETL
SORTCR 0 0 0 0 0 0 0 0 5 6' 2 0 SCHcDL SORTL 0 0 0 ft 0 0 0 0 5 5 2 3 SCHETL
S S K I L 0 0 0 0  0 0 0  0 4 5 0 1 SCHEI 'L S S K I L f l 0 0 00 0 0 0 0 5 2 6 6 SCHETL
SUE 1 0 0 0 0 ij 0 L* 0 1 3  3 7 SCHEI 'L s u b  2 0 0 0 0 fi 0 0 0 3 5 3 4 SCHETL
SUB -3 0 0 0 0 0  0 0 0 4 4 7 4 SCHE I* L s u p 4 0 0 fi G O 0 0 0 5 5 1 6 SC HETL
TPOST 0 0 0 0 0  0 0 045144 SCHEI'L UPI'RTL 0 ij 0 0 0  0 0 0 1 4 5 6 SCHETL
UPt'UR 0 0 0 0 0 ij 0 026.5 0 S C H E I' L U F S T R T 0 ! j 0 0 0 0 0 0256 2 ! SCHEI 'L
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1 0 0 1 
110 
1 20 
130 
140 
150 
16 0 
170 
13 0 
19 0 
£ 0 0 
£ 1 0 
£2 0 
£30
d S U
2 5 0
2 3 0 
2 7 0  
230 
290
3 0 0 
3 1 0
3 2  0 
3 3 0
3 4  0
35 0
36 U 
3 7 0
33 0 
3 9 0

56

S UB R D i J T I N E S U E- 1

r« im e n e i o n  r pau < 6 > 
C O M M O N  i=lCT 11 •' V 1 0 0 0 \  1 3  > " M S K  ILI»( 1 0 0 0 « 4  '• « CONRC T < 5  0 !* 2  > !• \
RF'OOL1' 1 0 0 !• 2  > !« TcMF'RT 1 2 0 ? 5 • !» N R N  '  Nf=)3 * I 3 ? I MS % I C m  «i N C R  5 I S G  j N S C  r 
I P O S T  f N  P E »  J K 5 . L A  C K  * !_ I S- T R C ' 1 0 0 ' 'LISTB C  <  1 0 0 > ? L  I 3- T R  V 1 0 0 j !* *.
L I STB < 1 0 0 > ? NL 1 !» Nl_2 T N!_ 3 ’ NL4 " I PER 
INTEGER ACTIi/' « RF OCL.J CON^C T jTEMcRT

E N T R Y  R E P O O L

*i U P D A T E S  R E S O U R C E  DriTh FOR NEN P E R I O D  
*' •

N S K I P = N S G + I P E R
DO 66 1 = 1 JNSG
R E R D  < 1 1 > R P OOL '•! I !< 2 >
66 C O N T I N U E
i f Cn s k IP .EG1 . 0> GO TD 69 
DO 63 1 = 1 JNSKIP 
RER D  <1 1 >
63 C O N T I N U E
69 d o  7 0 1 = 1 j n s g
R E R D  < 1 1 > R P OOL 'Cl J 1 >
70 C O N T I N U E  
R E T U R N
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400 y.

410 •;------------------■----- :------------------------------ 1
4 £ 0 E N T R Y  R h CT 11.-'
4  ?• Ci •;
4 4  0 R E R D  RCT IVI TV ftPRRY
4 5 0
4*r*U DO £ N= 1
47 0 R E R D  < 1 £ > RCT I V CN f 1 > > ACT! V < N ? 7 '• ?RCTI V < N J 1 0 '•
48 0  £ C O N T I N U E
4 9 0  R E M I N D  1£
500 R E T U R N
5 1 0  
5 £ 0
5 3 0  *-.------------------------------- •---------------- ----------------------------------------------------
5 4  0 E N T R Y  UPDATL.
5 5 0  *•;
5 6 0  *: A D D  NEW A C T I V I T I E S  TO RCT IV A R R A Y
5 7 0
5 3 0  i s = l
5 9 0  DO S N R — 1 !* NAN
6* 0 0 R E A D  < 7 > I TS J I ES J I DUR
6 10 IF (IES. NE . 0 . OR . I DUR . L_E . 0 > GO TO 8
6£ 0 I F ’’ ACT I V ( I S » 1 ) . NE . N A > GO TO 6
6 3  0 R C T I V  < I S j7 )  = ID U R
6 4  0 A C T I V  < I S  ?11 > = I T S
6 5 0  i s —i s + 1
660 g o  t o  3
6*70 6 NAS=NAS+1
6 80 A C T I V  CNAS ?1> = NA
6 9 0  A C T I V  <NA S .« 7 > = I DUR
7 00 ACT 11..-* < NAS >10 ■' = 0
7 10 A C T I V  <NAS J 1 1 .1 — ITS
7£ 0 a ct i v  11as ? 13 > = 0
7 3  0 3 C O N T I N IJ E
7 4 0  R E W I N D  7
7 5 0  R E T U R N
7 6  0 'm

M M M  LAK-l's U S M tt*
COLORADO SCHOOL OF 

GOLDEN, COLORADO
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730' ---------------------------------------- ------------------------------
79 0 ENTRY BOAT
8 0 0 ":
810 X  SORTS hCTlV A R ̂ A v ON COLUMN 1 RI COR I' I NG TO ASCENDING ORDE
820 X  OF INDENT IFICAT ION NUMBERS
890
84 0 N M 1= N A S -1
85 0 DO 10 1 = 1.' NM1
860 i fl=i+l
870 do 10 j = ip1 jnas
88 0 I F ’■ ACT r I,- ( I ' 1 . LE . ACT I U < J !• I •' > GO TO 10
89 0 I T E M P 1 = A C T 11, * C I i 1 >
9 0 0 I temp£-mct i i ' 7 >
910 I T E M P 3 = A C T 11,-’ ( I ? 1 0
920 ITEMP4 = flCTIi/'C I ? 11 ••
93 0 ACT I < I :» 1 > = ACT I »..•* C J !» 1. >
94 0 ACT I I j 7  > = ACT I U < J ? 7  >
950 A C T I <! I 5 1 0 > = A C T I ' '■ J j 1 0 >
96 0 ACT 11/ C I ? 1 1 > = ACT I u < J ? 1 1 >
97 0 ACT I »,•' < J s 1 > = ITEM F' 1
93 0 act 11,-* C j  ? 7 > = i temf £
99 0 act 11,• j ? 1 0 ) = I temp3
1 0 0 0 ACT I V '• J X 1 1 > = I TEM = 4
1010 10 CONTINUE
1020 RETURN
1030 x
104 0 x
1050 -----------------------------------------------------------------------
1060 ENTRY RDFIL
1070
1080 X FILLS ACTIU ARRAY WITH INPUT DATA
1 09 0 X
1100 is=l_
1 1 1 0 DO 1 d  NA= 1 « NAN
118 0 READ 8 ( I RQYJ ( I > '1 = 1 .»6 >
1 1 3 0 IF < ACT I !,'• < IS ' 1 ■' . NE . NA > GO TO 1 2
114 0 ACT 11,-* < I S J 2 > = I RON <. 1 >
1150 a c t i < is j3> = ir’0!-42>
1160 ACT 11,-* < IS ?4 > = I R O f '■ 3 '■
1170 actiuis »5> = irr z‘-4(4
1 1 3 0 ACT I 1 ’ I S 5 6 > = IRDH 5 >
1 1 9 0 ACT 11.-* IS s 1 3 > =IRO N 6 •'
12 00 IF < IS .GE  .N A S  > G O  TO 13
1210 I s = i s +■ 1
122 0 12 co n  t i n  u e
1230 13 RETURN
124 0 X
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c5 o ■:
5 6 0  •*.'------------------------  ■------------  — ----------------------------------------------*-------------------------------------
£ 7 0  g n t r v  p l i s t
£8 0
£9 0 P L A C E S  m ND S O R T S  RCT I',’I TIES IN SCHE 1'iJL I NG L I S T S
300 :
31 0  NL. 1 — 0
32 0 N l £=0
33 0  n l 3=0
z> 4 U nl4 = i J
35 0 X
33 0 P L m CE RCT I • ' IT IE? IN SCHEI'ULINS L I S T S  R ND h S S I S N  i
370 "; t o  r c t i'( r? 1 0 >

39 0 £6 1 = 1 ?n r s
4 0 0 I F T RCT 11.--'I j 1 0 > - GE 1 ■' GO TO £ 0
410 IF< RCT I '■! I 5 1 1 • GT . K S L  ft C K > GO TO 1 8
4 £ 0
430 N O N R C T  11.--‘ E C R I T I C A L
44 0
45 0 n l £ = n l £+1
46 0 l i s t b c (n l £)=I
47 0 RC T  I ly‘ (i ?1 0 '■< = 2
4 8 0  g o  t o  £6
49 0 *4
5 0 0 *•.' N O N A C T  I I,-‘E  N Q N - C R  I T I CRL 
5 10
5 £ 0 18 n l 4 = nl.4+ 1
53 0 l i s t b (n l 4 > = i
54 0 rct i i ? 1 0 ■' =4
5 50 g o  t o  £6
* 6 0 £ 0 i f < r c t i v'-. i j 11 > . s t . k s l a c k > g o  t o  £4
57 0
58 0 '< R C T I L E  C R I T I C A L
59 0
6 0 0  n l 1= n l 1+1
6 10 l i s t a c (h l 1 ) = i
62 0  g o  t o  £6
63 0 ’4
64 0 ACTI E n o n - c r i t i c r l
65 0  v.
66 0  £ 4 n  l 3 = n l  3 +1
67 0 l is t r  Ln l 3 > = I
r-8 0 £6 CONT I NUE
6’ 9  0  ■‘ ii
7 00 •*; S ORT THE F O U R  S C H E P U L R B L E  L I STS R E C O R D  I NG TO SLRC
71 o
7£0 if(nl! .le . 1 ■' go to 2 7
73 0 CRLL SORTL <! L I STAC « NL 1 >
74 0 £7 i f (m l £ . l e „1 1 g o  t o  £8
75 0 c r l l  s o r t l (l i s t b C ?N L £ ■
76 0 £3 i f ( n l 3 . l e „1 go to £9
77 0 CRLL SDR TL L I STR * NL 3 •
7 3  0 £ 9  I F L N L 4 . L E  1 * GO TO 3  0
7 2  n CALL S O R T L '• LISTS ? N L 4 >
8 00 3 0 RETURN
810 ■;

JTATU

K
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185 0
1830 ---------------------------------------- ---------------------------
1 84 0 E N T R V M  'JUT I S
135 0 *;
188 0 >: SETS UP MSK ILL AWRAt- R C C D R D J N C  TO A S C E N D I N G  O R D E R  OF
1 8 ? 0 ‘i II'ENTIFICfiTlO N N ̂ J M I: E R S
188 0
189 0 ins-0.
1 9 0  0 d o  3 6  1 =  1 j n r s

1910 I F < ACT I < I *13) . EO .. 0 > GO TD 36
192 0 31 r e r d  < 9 > ' ir o w  •: j  > ? j ~  1 ? 3 >
1 9 3 0 i f  < i r d n 1 :• - r c t i u i  * 1.? 0 31 * 32 > 3 6
194 0 3£ n m s = r c t 11 • < i ? 13 >
•195 0 RCT I \s < I 5 1 8 > = IMS+1
196 0 34 m s =1 j n m s
197 0 IMS=IM5+1
1 93 0 M S K ILL(IMSj].) = IPO w <. £ V
199 0 M SK ILL*. IM S ? 8.) = I R □ W < 3 >
2 0 0 0 M S K I L L  ’• I M S 1 3 > = 0
2 0 1 0 MSK I L L 1- I MS !■ 4 > = 0
2 02 0 IF MS .ED . N M S ) CD T □ 3 4
20 3 0 R E R D  < 9 > < I ROW <. J > !» J=1 ? 3 ’•*
2 04 0 34 CDNT I NIJE
£ 05 0 36 C □ N T I N U E
2 0 6 0  R E T U R N
£ 0 7 0  X

AJIlHUlf LAKES U8RAR* 
^OLo RAd o  SCHOOL or Mi'M© 

GOLDEN, COLORADO
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2  03 0 -i
2 0 ': ' 0     -------------------------------------------------------------

2 1 0 0 E N T R Y  C □ Nlie
2 1 1 0  •;
2 1 2 0  ’•£ S E T  UP C Q N h C T  ■, IN R E C E N D I N G  O R D E R  OF S L ACK
2 1 3 0
214 0 n r =1
2 1 5  0 ic a = 0
2 1 6  0 R E A D ( 1 0 > < I R O N (j) ?J=1 >2>
217' 0 r-D 5 0 i = 1 5 nas
2180 i f < ir o w 1 )-h c t i < i > 1 > '*> 44 ?46 ?50
2 1 9 0  40 r e m r<(1 0> < ir o w (j > * j = 1 >2>
22 00 NR = N R + 1
2 2 1 0  42 i f ( i RON < 1 '• - a c t  11,-‘ i j 1 ;• > 44 ? 46 ? 5 0
2 2 2 0  44 i f (n r .g e .n c h ) e g  t o  52
2 23 0 g o  t o  4 0
2 24 U 46 i c m = i c h +1
2 2 5 0  c o n a c t i c a ?1) = i
2 2 6 0  i e = i +1
2270 r>o 48 i c = i b j n a s
2 2 8  0 IF < IRQ w < 2 > . NE . ACT I < i c j 1 > > g o to 4 8
2 2 9 0  C D N h C T ( ICm '2 > = ic
2 3 0 0  g o  t o  49
2 3 1 0  48 C O N T I N U E
2 38 0 ic a = i c a + 1
2 3 3 0  49 i f  (n r .g e .n c a ) g o  t o  52
234 0 g o  t o  4 0
235 0 5 0 c a n t in u e
2 3 6 0  52 i f ( i c a .l t .1> r e t u r n
2 37 0 7;
2 3 8 0  s o r t  c o n a c t  a r r a y
2 3 9 0  7;
24 0 0 CRLL. S O R T E R
2 4 1 0  R E T U R N
2 4 2 0  *
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£ 4 3  0 
£ 4 4  0 
£ 4 5 0  
£ 4 6 0  
£ 4 7  0 
£ 4 3  0 
£49 0 
£ 5  0 0 
£ 5 1  0 
£ 5 £ Q  
£ 5 3  0 
£ 5 4  0 
£ 5 5  0 
£ 5 6 0  
£ 5 7  0 
£ 5 3  0 
£ 5 9 0  
£6 0 0 
£ 6 1  0 
2 6 2  0 
£ 6 3  0 
£ 6 4  0 
£ 6 5  U 
£66 0 
£ 6 7 0  
£ 6 3 0  
£ 6 9 0  
£ 7  0 0 
£71 0 
2 7 2  0 
£ 7 3 0  
£ 7 4  0 
£ 7 5  0 
£ 7 6 0  
£ 7 7 0
•370 n L. I •-» U
£ 7 9 0  
£ 3 0 0  
£ 3 1 0  
2 8 2 0  
£ 8 3  0 
£ 3 4  0 
£ 8 5  0 
£86 u 
£ 3 7 0  
£ 8 8 0  
£39 0 
£ 9  0 0

62

E N T R Y  C R E W 5 2  •..
** •

*•; A D J U S T  M I N I M U M  riNL M A X I M U M  CREN S I Z E S  F OR C O N C U R R E N T  
A C T I V I T I E S  TO SAME R E S O U R C E  LE'/ELS

I T - 0
fO 64 1 = 1 !• I C m
V

S T D ‘9c C O N C U R R E N T  RCT IUITIES IN T E M P R T
•*«
57 IT=IT+1
I R = C ONRCT< I !< 1 >
I F ( I T « S T .1 I A = C O N A C  T < I !• £ >
T E M P R T  < I T ? 1 ■' = I A
T E M P R  T C ITJC =RCT I U (iftj 3 >
T E M P R T  (IT? 3 > = R C T  I ( I Fi ? 4 )
T E M P R T < IT ? 4 > = R C T I M ( Ifi ?5 >
I F < I T.EE.l) SO TO 57 
IF( I ,EC! ■ ICfi) SO TO 53
I F ( C D N h C T  ( . 1 9 1 > . ED . C O N R C T  I + 1 9 1 !•' > SO TO 64
a..
•* a

C R L C U L R T E  M A X I M U M  A N D  M I N I M U M  C R E W  S I Z E  R A T I O S*/
•’ a

58 6 M I N =  0 
s m r x = 9 899  
HD 60 J = 1 ? I T  
i s = t e m p r t ( j j 1>
IF(mCTI ( I s: ? 4 > . EC? . 0 > SO TO 6 0
R RT I □= 1 0 0 . 0-PFl ORT < R C T  I U ( I £ ? 3 •' •'/ F L D A T  ( RC T  I U < I S J 4 > > 
I F ( S M I N . L T . R A T I D )  S M I N - R A T I O
R RT I D= 1 0 0 . O-^FL-ORT < R CT 11,-’ <! IS ?5 J > /F L O R T  <. RCT I <. I S 9 4 > >
I F ( S M R X .S T . R A T I O ) S M R X = R R T I O
60 C O N T I N U E  ■/
*; A D J U S T  AND R E C O R D  C R E N  S I ZES IN RCT IN R R R R Y
a
♦*a

no 6£ j = 1 ? it 
i s = t e m p r t ( j ?1>
RCT I < I S J 3 > = 0 „ 0 1 ♦ F L O A T  *v rct I •/ <. I S 9 4 > > ♦SM I N + 0 . 5 
RCT 11..-’ (l£? 5 > = 0 „ 0 1 ♦ p C □ a t(acti ■' V IS ."4 > > ♦ S M R X + 0 . 5
6£ C O N T I N U E  
IT= 0
64 C O N T I N U E  
R E T U R N
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£91 0 
" 2 9 2 - 0  

£ 9 3  0 
£ 9 4  0 
£ 9 5 0  
c*96> U 
£ 9 7  0 
£ 9 3 0  
■ £ 9  5 0 
3 0 0 0  
3 01 0 
3 0 2 0

303 0
304 0 
3050  
306 0 
3070  
3 OS 0 
3090  
3100  
3110  
31 £0  
3130  
3140  
3150  
316 0 
3170

63

E N T R Y  U F S T h T

U P  D m  TEE S T R T U S  IN hCTIl' R R R R Y  FDR RCTIU.E A C T I V I T I E S

135 N=1 - NRE 
RCT 11.’ '■ N ' 1 0 > = 0
135 C O N T I N U E
I F < NL. 1 .EE ,i O'- CD TD 1 37

R CT IU E C R I T I C A L

BO 136 1 = 1 J N L 1 
iS = LISTAC< I '*
RCT I IS ? 1 0> = 1
136 C O N T I N U E
137 i f (n l 3 . e e  ,0) c d  t d  139

*; R C T  I ' -' E  N D N - C P I T  I C h L
m

BO 133 1 = 1 JNL. 3
I S = L I S T m ( i >
R C T I U  < IS J10>=3
138 C O N T I N U E
139 R E T U R N

ARTHUR LAKES LIBRARY 
«®LORADO SCHOOL OF MINES 

GOLDEN. COLORADO
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3 1 8  0  m<

3 1 ' ?  O' --i------------------------------- — ------ - - - - - - - - - - - - - - - - — --------------------------------- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - — —
3 3 0 0 e n t  r  v u p r- • j p
3 3 1 0
3 33 0 *: u f-r*ptes rcti »,-• ity u u r r t i o n s
3 33 0 •:
334 0 is=l
3 35 0 j c r =1
336 0 i f ( i c f i.l e , P  g o  t o  140

3 3 3  0 v S O R T  C G N h CT R R R R Y  IN R S C E N D I N G  O R D E R  OF ;.£RIh L N U M B E R S
339 0 V
33 0 0 CRLL- S D R T E  K
3 3 1 0  •:
33 3  0 ■; C A L C U L A T E  C H A N G E  IN I'URRTIONS 
3 3 3 0
334 0 140 d o  149 n a = 1 j n a n
33 5  0 RERI' < 14 > i r o w  • 1 > ? i r o w  < 3 > « I DUR
336 0 I F < R CT I ',•* ( I S > 1 > . NE . NR > GO TO 1 43
337 0 IF<RCT I V ( I S J 1 0 > . ES . 0 > GO TD 1 47
333 0 I f (rct i•/< i s j 4 > .ne . 0 > go td 143
339 0 n i »u r = 1
3 4 0 0  g o  t o  146
3 4 1 0  143 if (j c a  . g t  „ ic a > g o  t o  144
34 3  0 i f < c c n a c t  k jca ? 3 > — i s > 143 ;• 146 ? 144
3 4 3 0  143 j c a = j c a + 1
3 44 0 g o  t o  143
3 45 0 1 44 N D U R  = F L O R T  < RCT I I* < I S ' 3 > > ♦ <. 1 . + . 0 3 5 * F L O R T  < R C T  I < I s >6 > > > ••
3 4 6 0  f l o a t  '•!r c t  I u '■ i s ?4 + 0 .49
3 4 7 0
3 4 8 0  N U P D A T E  RCTI </ R R R R Y
3 4 9 0  ’•
35 0 0 1 46* I I'UR — I d u r - n d u r
35 10 IF C I X'UR .L7« 0 > I D UR= 0
353 0 RCTI !.- • C I s > 7 ) = I D U R
3 5 3 0  147 IS=IS+1
354 0 v
3 5 5 0  R E C O R D  U P D A T E D  I N F O R M A T I O N  OH S C R A T C H  F I L E
3 5 6 0
3 57 0 143 nr ite( 16 > i row < 1 > ? i row (. 3 > ? i dur
3 5 8 0  149 c o n t i n u e

359 0 150 r e w i n d  14
36 0 0 r e w i n d  16
3 6 1 0  y.
3 6 3 0  *•; u p d a t e  c r i t i c a l  f-a t h  p r o g r a m  i n p u t
363 0 *•:
3 6 4 U d o  151 n r = 1 j n a n
3 6 5 0  r e a d < 16*> i p o w 1 1 '."Ip o !-j" 3> «i i r o w <3>
3 6 6  0 w r  i  t e  (. 1 4  > i  p o w  ' - I  * i  r o w  ( 3  > ;• i  p 'o w  •: 3  >
36 7 0 151 C O N T I N U E
3 6 3  0 R E W I N D  14
369 0 R E W I N D  16
37 00 R E T U R N  
371 0
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3 7 5 0  *•;
37 3 0    •-.-----------------------------------------
374 0 E N T R  v pE EULT
7' i J- U • *.
376 0 *; NR I TEE REEUL.TE FQR R E R I H  D ON FILE
377 0
373 0 d o  152 n =1 • n m e
379 0 NR I TE < 6 !» ♦ > < ACT 11.-’ ( N !• I > 5 I = 1 > 1 3 >
3 3 0 0  152 c d n t i m u e
331 0 i f ( i m E- .EE „ 0> -EH T □ 154
3 3 2 0  d o  153 n = i j i m ?
3 33 0 NR I TE < 6 *♦> <; MEK I LL< N !> I > ? I — 1 j 4 >
3 S 4 0 1 53 C O N T  J NuE
3 35 0 154 i f(nl 1 .eg! . 0'• co to 156
336 0 d o  155 n = 1• n l 1
3 37 0 NR I TE 6 9 <~ > L I S T A C  < N
3 3 3 0  155 C Q H T I H U E
3 3 9 0  156 i f < n l3 . eg 0 > g o  to 153
33 00 d o  15? n = 1 ? n l 3
39 1 0 NR I TE < 6 ? ♦ > L I S T A  < N ')
33 2  0 157 C o n t i n u e
39 3  0 153 c □ n  t i n  i j e
394 0 d o  159 n = 1 j n s s
395 0 nr i te 6 ? *■ > < r p o o l ( n j i )  ? i = 1 ? 2 >
336 0 159 c o n t  i n u e
3 9 7 0  r e t u r n
3 9 3 0  X
3 99 0 "i
4 0 0 0  *:--------------------- --------- ---- -----------------------------------
4 0 1 0  E N T R Y  PACK
4 0 2 0  *;
4 0 3 0  '< P A C K S  D A T A  IN RCTI'/ R R R R Y  A F T E A  REMOl-'ING N O N A C T I V E
404 0 a c t i v i t i e s
4 050
4 0 6 0  i n =1
4 0 7 0  d o  4 i = l j n a s
4 O S 0 i f <a c t  i i/( i < 7> .l e  . 0 > co t o  4
4 0 9 0  r c t i i / in  j 1)= a c t i < i n 1 >
4 1 0 0  rct i u (. i n ? 7 > =rct 11 •* < i ? 7 >
4 1 1 0  r c t i v < i n 93 > = 0
412 0 r c t i u Cin ? 9> = 0
4 1 3 0  r c t  i ( i n ?! 0 •*- a c t  11,' < i ? 1 0 >
414 0 NR ITE( 12 > ACTI Y '■ I N > 1 > 9 RCT I V < I N 9 7 > > RCT I '■ I N ? 1 0 •'
4 15 0 in = I n + 1
4 16 0 4 C O N T I N U E
4 1 7 0  R E M I N D  12
4 1 3 0  NRS=IM-1
4 1 9 0  R E T U R N
42 00 END
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■10 0 S »J B RD U T INE S U B 2
110 
120 *:
130 *.
1 4 0 I' I M ENII □ N L 1ST 1 C 1 0 0 0 ’LIST 2 < 1 0 0 0
15 0 c □ m m n n lien !,-•< 1 0 0 0 * 13' ?mj?k ill 1 1 0 0 0 ?4> >cnn m c t ( 50 j 2 > ?
1 60  RF'OQL 1 0 0 ? 2 > ' T E M P R T 1- 2 0 ’ 5 > J NhN !■ N R  S ’ IS ’ I MS J I Cm j N C R  ’ I SG ? NS5 ?
170 IPDST JNPEP JKSLPiCK
ISO I N T EGER RCT I»,* .« R P O O L  jC D N m CT ’T E M P R T  jF E R C T R  JFERCTE
190 7.
20 0 *■;
£ 1 0     -----------------------------------------------------
£2 0 E N T R Y  L I S T M (LI ST 1 J ML IST ? N S S K I L  J M l )
£ 30
£4 0 S C H E D U L E S  RCTI •■•* IT IES ON R S P E C I F I E D  L I S T  RT M I N I M U M  CRE N
25 0 SIZ E
£ 6 0  •;
2 r' 0 J C R — U
£ 3 0  I F D S T — 0
£ 9  0 d o  83 1 = 1 j n l i s t
3 0 0  is= l i s t K i )
3 1 0  *;
3 2 0  is m i n i m u m  c r e w  s i z e  g u r i l r b l e ?
3 3 0
34 0 N S K I L L = R C T I  I,' C IS J 1 3 > + 1
3 5 0  D O  82 N= 1.1 NSK ILL
36 0 M S S K I L = 0
3 7 0  I F  ( n . S T  1 ) G O  T O  72
33 0 I S G = R C T IV < Is ? 2 >
39 0 m i nc s=rct i u i s * 3 >
4 00 g o  t o  74
41 0 72 LOC=flCT i u < i s ? 1 £ ■' + n -2
4 2 0  I S G = M S K I L L  <LGC ? 1 >
43 0 M I NC S= 0 . 0 1 + F L O R T  ( M SF I LL ( lOC » 2 > > *FlOi=iT <. RCT I ',•* (. I S ? 3 > + 0.5
44 0 74 I F < M I NCS . LE . R c'ODL < I SG 5 1 > > GO TO 76
45 0 IF (. N SS K  IL.ER,, 0 GO TO 73
4 6  0 MR'-'R I L = R P O O L  ( I SG 5 1 >
4 7 0
4 3  0 IS MI N I M IJ M C R E W  SIZ E  R '/ R I L R B L E  B Y U S I N G S E C O  N D R R Y S K ILLS'7
49 0
5 0 0 CRLL SSK I L < MRiy'R IL.’I S S K  I L J M SSK I L ’MI NCS >
5 1 0  IF M S S K I L . EC „ 0 > G □ TO 77 3
52 0 ? 6 M R  I,-’ PiIL = MIN C  S - M S  S K  I L
5 3 0  g o  t o  3 0
54 0 V.

•*1*»
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5 50 P O S T  IN TEMF'DRFiP'i T h BLE
5 SO' •j, * •
57 0 73 MM'/f'ilL-U
53 0: 8 0 I PD i T - I PQ-. T + 1
590 CRL L  TF D.'T < M R V R  I L ’I SSK I L !» M SSK I L >
6 00 33 C O N T I N U E
61 0
630 *i IS T H E R E  R N O T H E R  C D N C U P R E N T RC TIV I T V
6 5 u '* •
64 0 I F ( JCR . CT ,, I C m  .OR ICR. EG „ 0 > CO TO 37
65 0 IF( j c r  . E H  .. 0) J C R — 1
66 0 33 J S = C O N R C T  JCR < 1 '•
67 0 I F < RCTI «.-* < JS 5 1 0 > .EG. N C > CO TO 8 4
63 0 JCR = J CR + 1
69 0 I F ( J C R .LT , I C R > CO TO 83
7 0 0 34 I F ( I S . NE . C D N m C T  ( JCR -* 3 > > CO t o  35
7 1 0 J C R — J C R + 1
i C* 0 i f ( j c r  .CT ,, ICR) CO TO 37
7 3 0 co t o  36
7 4 0 35 I F ( l S .n e „C O N R C T  <JCR < 1 >> CO t o  37
7 5 0 CD TD 33
76  0 86 IF( C O N R C T  <J C R - 1 J 1> .EG.CONRC T (J C R ?1>
7 70
73 0 P O S T  R E S O U R C E S  IF S U F F I C I E N T ?
7 90 ■,. •*»
8 0 0 87 C RLL POST
81 0 IPDST=0
8 3 0 83 C O N T I N U E
8 3 0 •..

84 0 ‘I PfiCK S C H E D U L I N G  LIST
85 0 V
86 0 C R L L  LPflCK(LISTl j N L I S T  >
87 0 R E T U R N
8 8 0

-2-
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8 9 0  ym
90 0  *:------------------   :----------------------------
9 1 0 ENT R V M E R 5 E  ( L  1ST 1 )LISTc ?Nl !» N2 5 NC >
98 0 *;
9 80 M E R G E S  h CTI *.-•* E ACT I IT IE S F R O M ' T W O  L I S T S  INTO ONE LIST
94 0 ■; IN O R D E R  OF A S C E N D I N G  S L A C K
95 0
96 0 1 1 = 1
9 70 ic= 1
93 0 i3= n 2 + 1
99 0 I F < N 1 .ee. 0 > >s□ to i ij3
1 0 0 0 *■;
1010 ’i a d d  l i s t I i t e m s  t o  l i s t 2
1020
103 0 d o  102 n = 1 ? n 1
104 0 j = n + n 2
1 05 0 l i s t 2 (j ) - l i s t 1<n >
106 0 102 C O N T I N U E
107 0 103 n 3 = n 1 + n 2
1030 104 ie  < n 1 . e e  . 0 > ca t o  106
109 0
1100 *; S E L E C T  ITEMS F R O M  L I S T 2  TO C O N S T R U C T  A M EN M E R C E D  LISTl
m o
1120 i s 1= l is t 2 < 13>
11.30 is 2 = l  i s t 2 ( 12>
114 0 i f < 12 .g t .n2 > g o  to 105
1150 i f ( i 3 . g t .n 3 > so t o  106
1160 IF < A CT I (,* •' I S 1 5 1 1 > i GT . ACT 11,-‘ < I s2 j 1 1 > > GO TO 1 06
1170 1 05 l i s t I < 1 1 > = l i s t 2 *•' 13 }
1130 i3 = i3+1
1190 GO TO 103
1200 106 l is t 1 < 1 1> = l is t 2 C i £ >
1210 is £ = l i s t 1< 1 1 >
122 0 a c t i v < i s 2 > 1 0 > = n c
12 3 U 12 = 12 +1
1240 103 i l = i 1+1
125 0 i f ( i 1 .l e ,n 3> g o  t o  104
1260 n 1=n 3
1270 n 2=0
1230 R E T U R N
1290 ms.

-3-



T-1622 69

S C H E D U L E : :  n C T  I I T I E S  h T  G R E A T E R  T H A N  M I N I M U M  C R E W  S I Z E

D E T E R M I N E  S K I L L .  G R O U P  T O  B E  U S E D

130 o
1310 *•:--------- ---------- -----------------------------
1330 E N T R Y  L  I S T A D  < L I S  T  1 ? NL I S  T  <* N B  S  K  I L- !■ K  S  « N C  >
133 0 *;
134 0
1350 v
136 0 j c a =0
137 0 i p d s t =0
133 0 D O  1£6 1 = 1 k N L I S T
1 39 0 M I K P E R = 3399 99
1 4 0 0 T S =  L  I ST 1 I •'
1410 N S K I L L  = A C T  I L ( I S « 13 > + 1
143 0 D O  1 £ 0 N= 1 • !> NSK I LL.
143 0 M S  S  KIL = 0
144 0
145 0
146 0
147 0 if(w.gt.I) g o  to 11£
143 0 I S G = a c t  i !,-• '!.■ i s ? £  >
1490 g o  t o  114
15 0 0 11£ l o c = a c t iv < is «1£ >+n-£
1510 I S G = M S K I L L ( L O C <1>
15£0
1530 “i C A L C U L A T E  C R E W  S I Z E  INCREMENT
154 0
155 0 1 1 4 CAL L  D E LCS K S D E L  ? K S  ? N !• LOC >
156 0 IF K S D E L  . N E  „ 0 > GO TO 115
1570 F E R C T A = 0
15S0 GO T O  116
159 0
16 0 0 
1610 
162 0
1630 115 C ALL F ERAL’ ( K S D E L  ? PERCT A '•
164 0 IF (N S S K I L . E S . O > GO TO 116
165 0 i f ( r f -o q l  t i  s g  .■> £ > . e g ? . 0 "! g o  t o  116
1660 *•;
167 0 *: I N C REASE C R E W  SIZE P E R C E N T A G E  BY U S I N G  S E C O N D A R Y  S K ILL
163 0 IF P O S S I B L E
169 0
17 00 CALL SSK1
1710 GO TO 113

s. D E T E R M I N E  P E R C E N T  O F  C R E W  S I Z E  A V A I L A B L E  U S I N G  P R I M A R Y  
S K  I L L

C A L L  S S K  I L A ' . . F E R C T A  " - E R C T  B  ? K S D E L , *

172 0
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1-730 *; P O S T  IN T E M P D B m B'i T m ECE
174 0
1750 11$ f e d c t b ;? f r ‘ t h
1760 113 IPOST=IFQ':'T+l
1 77 0 CiiLL TPQIT '■ K STFL ?c E d "Tm * E RC T B "
1730 I F < M I H P £ R  .'ST „ TGNPRT » I POET « 5 •' > M I H P E R = T E M P R T  < IPOST ?5)
1 79 0 1 £ 0 C □ NT I N»JE
1300 *■;
1310 IS T H ERE m N G T H E R  CCr-JCUPRENT ACT I ».••* I T Y 7

1320 *
1 S3 0 I F V JCfl . ST , ICfl.OP, I C m  .EG 0 ̂ GO TD 1 £5
1 34 0 I F £ JCFi . EG „ 0 > J C;=t= I
1350 1 £ 1 j :s -~c g n m c t  j c p  »1 -■
136 0 IF (fiCT I !,-• (js ? 1 0 ; ,EP. NC > GC T □ 1 ££
1S?U J C R = J C h +1
1830 IF(JCR.LTrlCft' GO TO 1£1
1 3 9  0  1 £ £  I  F  (  I  S  . N E  . C G N m C T  < J C R  r £  > }  GO T D  1 £ 3
1900 jt c ri— j CR+1
1910 i f ( j c r  .s t  , icii) so Ta 135
1920 g o  td 124
1930 1 £3 I f < is .NE .C Q N h C T < J Ch !» 1 * '' go to 125
194 0 g d  t o  126
195 0 1 £4 i f < c q n m c t  < j c r -  1 n 1 > . eg . c q n a c t  '■ jcr * 1 ':* > g o  ra 126 
1960
1970 *; A D J U S T  R E S O U R C E S  TO S m. ME LE'-’EL
1930
1990 125 CriLL r d j u s t (m i n p c r )
2 0 0 0
£01 0 "v p a s t r e s a u r c e s
2 0 2 0  ?.
2 0 3 0  C A L L  POS T
£04 0 ip o s t 2 0
£ 0 5  0 126 C O N T I N U E
2 0 6 0  R E T U R N
2 0 7 0  EN D
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1 0 0 s u i■■ r rj u t i n e s u b 3
U O
130
130 *;
14 0 r> i m e n s i o n  l i. s t  '' 1 0 0 0 :
15 0 c □ mman mc t 11 • • 1 0 0 0 «13 « m skill' 1 0 0 0 > 4' jcdnact < 5 0 ? £ > ?
160 FPDOt_< 1 0.0 y £ • !I T E M » » T  '• £ 0 !» 5 • <• NAN ? NAS M S j I MS j ICR) N CR j IS5> MSG 9
1 7 0 I POST <*NPEP ? KSLFiCK
1 3 0 I N T E G E P  R C T  I»/ J P P O O L  5 C O N A C T  9 T E M P R T  9 P SSK I L 5 PCTti
19 0 ’ i
£ 0 0  *•;
£10     -------------------------------------------------
£ £  0 E N T R Y  SSK I!_ < MRi.-'fl ILJl SSK I L 5 MSSK I L 9 KSZ >
£ 3 0
£ 4 0  DETEMI NET IF R E S O U R C E S  RPE hl-'MlLRBLE T H R O U G H
£ 5 0 U S I N G SEE D  '■! ISR Y S K ILLS
£6 0 *:
£7 0 ISSKIL = R P O O L T ISG 9 £ >
£ 8 0 IF c. I S S K I L_ .EH. 0 •' SO TO 8  3
£9 0 MTOT AL=MAP’A I L + R P d O L  < I SSK I L J 1 >
3 00 IF( m T Q T m L LT .KSZ > GQ TO 83
3 1 0 M S  S-K I L ~ K S Z - M A i,■ AIL
3 2 0  GO TO 9 0
3 30 33 m s s k i l =0
34 0 9 0 R E T  U R N
3 30
3 6 0  *•.’
3 70 r-;— — -------------------------------------------------------------------------
38 0 E N T R  Y T P O S T (  I 1 jIc’jI 3 >
3 9 0
4 0 0  V. P O S T S  R E S O U R C E  INFO R M A T I O N  IN T E M P O R A R Y  T A B L E
410
4 20 T E M P R T < IPOST j1 > = 11
43 0 T E M P R T < IP O S T "£> = ISG
44 0 T E M P  R T  < I P O S T  93 > — I 1
45 0 T E M P R T  < I POS T ? 4 = I £
46 0 T E M P R T  < IPG S T ? 5 > = I 3
47 0  R E T U R N
4 3 0 *«

■X.
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49 0 
5 00 
5 10 
590
5 3  0
54 0
55 0
56 0
57 0 
53 0 
530 
6 0 0 
61 0 
6 30
63 0
64 0
65 0
66 0 
6 7 0  
63 0 
6 9 0  
7 0 0  
7 1 0  
7 3 0  
7 3 0  
7 4  0 
7 5 0  
7 6 0 
7 7 0  
7 3 0  
7 9 0  
3 0 0  
81 0 
3 3 0  
830 
8 4  0 
850 
8 6 0  
8 7 0  
880 
390 
9 0 0 
9 1 0  
9 3 0

E N TPY POST

'J P D 5TS R E S O U R C E S  h N D A D J U S T S  R E S O U R C E  POOL.• •
"J D E T E R M I N E  IF R E S O U R C E S  FtRE AUA ILRILE F O R  P O S T I N G  
•* ■
DO 92 1= 1 JIF'OST
I F ( T E M P R T  I !>31: . EC! . 0 . AND . TEMP R T  I ? 5 > .EG! . 0 > R E T U R N  
93 C O N T I N U E

A S S I G N  R E S O U R C E S  IN A C T I U  h R R h Y AND A D J U S T  R P Q O L  A R R A Y
*•; F OR MR IN S K ILL
• <»
**•

1 =  1
93 I S = T E MPRT I ? 1 >
A CT I •/ I S « 8 y = ACT I U < I S j 8 ) + T E M P R T  < I 5 3 > + T E M P R T  < I J 5 >
ACT I U (IS? 9 > =ACT I ( I S « 9 }+ T E M F R T  < I J 5 >
I S G = T E M P R T  < I 3 >
R PQOLV ISG J 1 )=p?PDQl ( I SG !• 1 > “ T E M P R T  < I « 3 >
I S G = T E M P R T ( I ? 4 >
R P O D L ( I S G 9 1 )=RPQDL( ISG !• 1>- T E M P R T < I «5>
1 = 1 + 1

A S S I G N  R E S O U R C E S  IN M S K I L L  A R R A Y  AND A D J U S T  R P O O E  A R R A Y  
'< F OR O T H E R  SKI EES 
V

N M S = A C T I V < IS 9 13 >
N=1
94 i f (n .g t .n m s ) g o  t o  96
L = A C T  I u (. I S 9 1 3 > +N- 1
MSK ILlCl J 3 > =MSK ILL'-L? 3 '■< + T E M P R T  ( I !« 3 > + T E M P R T  ( I 5 5 >
MSK ILL(L J 4 > = MSK I EE C E .« 4 > + T E M P R T  <. I 5 5 >
I S G = T E M P R T < I ? 3 >
R P O O E  < I SG 9 1 ;» -RF'OOL < I SG 9 1 ) “ T E M F R T  < I 9 3 >
i s s = t e m p r t ( i i*4
R P O O E  < I SG 9 1 >=RPOOE< I SG < 1 >“T E M P R T < I > 5 >
1 = 1 + 1 
N = N+ 1 
GO TO 94
96 i f ( i .e e  .. ip o s t ) g o  t o  93
R E T U R N

LAKF* i
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9 3 0 • a, •t
94 0
9 5  0 E N TRY L F m C K (LIS
9*0
970 ’i D E L E T E S  MCT I
93 0 *•. I:-E OSTiilNED M
99 0 V

1 0 0 0 IS H IFT=0
1 01 0 !<□ 100 N=1 «NLIS'
1 030 I S = L I S T ( n )
1030 J - N - I S H I F T
1 04 0 LIST < J > = LIST( N >
1 050 IF'-RCTI L' •' 15)3) .1
1 06 0 I S H I F T = I S H I F T + 1
1070 100 C O N T I N U E
1 030 If <r c t i u •:! IS j8> .1
1 090 NL I S T = J
1100 R E T U R N
1110 f a.

C h NWC
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i 12 o *•:
1130 ‘i------------------   — -----------------------------
.1 14 0. ENTRY DELC5(KSD£Ll »KS jMJ *LOC!
1150
1130 X CmL.CUL.mTE CREW TTYS INCREMENT FOR mODINS resources
1170
1130 14=m c t 11/ >: i “ 5 4 >
113 0 15=r c t 11/ < i s ? 5 >
1200 13=,-iCTi u ( i s !• 3 >
1210 i f (m5.eo.11 go to 125
1220 X
1230 *; DETERMINE CREW CITE ERSSD ON MULTISKILL Mm NPGNER Rm TIO
124 0
1250 14 = 01 *fi_crt< msk ill.\ uac ?2 14> + .5
1260 15— <r OI+flomt < msk i ll < l□ c > 2 > ♦ 15 > + . 5
127 0 18=ms kill(loc?3>
1280 12:5 if v k j -2 > 126 .» 128 ? 131
1290
13 00 X INCREMENT REQUIRED FOR NORMRL CREW SIZE
1310
1320 126 k s d e l 1=14-i8
1330 so to 132
1340 *
1350 X INCREMENT PERU I RED FOR CRITICAL CREW SIZE
1360 *.•
1 37 0 1 28 F RCTOR-iiCT I U < IS ? 7 •' + R C T I U < I S j 1 1 >
1 33 0 I F < FhCTDF? .ST. 0 .. 0 SO TO 129
1390 k c s =i5
14 00 so to 130
1410 1 29 KCS = FLORT < I 4 > R C T I U IS j7) > •••■ < L 1 . + . 025+";
1420 FLOAT<ACT IU <IS ? 6 >>>❖FACTOR> + 0 .5
1430 if(kcs.st , 15> kcs=15
1440 130 KSDEL1=KCS-I3
1450 so to 132
1460 X
1470 X INCREMENT REQUIRED for maximum crew size
1430 "4
1490 131 KSDEL1=i5-i8
15 00 132 RETURN
1510 X

-Iw
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52 0 •* 9
5 30 • . * •
54 0 E N T R V  P E R A »/ < K S I' EC 8 «P C T R •
550
5 60 F I N D S  P E R C E N T  OF R E S Q U P C E S  m U m  I L h FLE W I T H O U T
57 0 U S I N G  S E C O N D E R ’. -KILuS
53 0 • >t **•
59 0 F'CTPt=l 00 . l > F L O A T ( R c'OnL<. I SC 1 -• > ‘ FL.ORT L K S I C L u > + 0.5
6 0 0 I F F'CTh  . 'ST . 1 0 0 j P C T m = 10 0
61 0 R E T U R N
6 c 0
63 0 t,.
64 0 ** •
65 0 ENTR Y SSK I L m  < I F CTR > I PCTE- J K S D E l 3 >
66 0
67 0 H D D S  r e s o u r c e s  b y  u s i n g  s e c o n d a r y  s k i l l s
63 0
69 0 Il=RPDOL< ISC ?C>
7 0 0 P S S K  I L= 1 0 0 „ ■0 + c LDflT ( R P ODL '•! IB J 1 > /FLO A T  < K S D E L 5 > + 0 .5
7 10 IPCTB=IPCTfl + PS S KIL
730 IF( I P C T E .GT.l 0 0 •' I F C T B = 1 0 0
730 R E T U R N
74 0 •
75 0 m j.

76 0
77 0 E N T R Y  A D J U S T  M I NF ER >
730 V • •
790f( f|

A D J U S T S  R E S O U R C E S  TD SAME LE'/EL IN T E M P R T

S 1 0 DO 134 1 = 1 jIPOST
or- n •_* i_ u N M EN= 0 . 0.1 ♦ F L O A T  ( M I N P E R + T E M P R T  < I j 3 > > + 0 . 5
83 0 I F (TE M P R T  < I ? 4 T .CT . M I N F E R  > TEMPRT(i » 4 > = M I N P E R
34 U T E MPRT < I !• 3 > = 0 0 1 ♦ F L O A T  '• T E M P R T  '• I .•» 3 S ♦ T E M P R T  ( I ? 4 ) j + 0
85 0 T E M P R T < I j 5 ) = N M E N - T E M F R T ( l * 3 >
36 0 I S G — T E M P R T < I • 8 >
87 0 T E M P R T  ( I ? 4 > = R =,OOL < I S C  J £ >
8 30 134 C O N T I N U E
89 0 R E T U R N
9 0 0 END
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1 0 0 S U E ROUTI N E S >JB 4
11 0 v
1 £ 0 •" •
13 0 *' •
14 0 I* I ME N S I ON LISTl 1 0 0 0
150 C □ M M D N  h C T I i ( 1 0 0 0 * 4 3 ’■ ? M ■'K ILL 1 1 0 0 0 ' 4 > :< CON ftc t ( 5 0 > £ >
16 0 R c’O OL  1 0 0 9 £ !: !» T E M P » T  (£ 0> 5'' <NRN * NftE ? I S ? IMS 5X Cft !* NCR ’
i 7 f; iF-nrx J n f b r  <• k s  e f e k
13 0 I N T E G E R  hCT I 5 C D N h CT
19 0
£ 0 0 • ..

•* *

£ 1 0 ■ m

££ 0 E N T R Y  S O R T L ( L I S T  1 «N >
£ 30
£4 0 S O R T S  ft LIS T  Dr 'flCTH/TTES IN RECENT'IN'S D R D E R  OF
£ 50 SCHEJDULING LI STS
£6 0 V
£ 70 n m != n - 1
£8 0 I'D £3 i = l s n m I
£9 0 i p 1 = i +1
3 0 0 r«a £3 j - 1 p 1 .* n
31 0 i m - l  i sr 1 ( i
3£ 0 Jfl = LI£T'l ( J •'
330 IF(flCTI ( I ft !< 1 1 > . LE . ft CT I ( Jt=i j 1 1>> TD £3
34 0 I T E M P = L l S T l ( I >
35 0 L I S T l ( l ) = L I S T 1(J >
36 0 L I S T l < j )=IT£MP
37 0 £3 C O N T I N U E
33 0 R E T U R N
39 0 ♦*«

g !•

F D R

-I-
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i
FV!

400 
41
4 c' 0 ENTRY' 5 QRT CM
4 5
44 0 s n n T T  c o n r c t  m r p r --. i n r s c e n d i n r  o r I'Ep  d f  s l a c k•1 cr-.1
46 U  I C h M 1 — ICh ~ 1
47 0 *o 54. t = l
43 0  I F 1 = i +1
4 - 0 I'Q 5 4  j = i p 1 j i c a  Qo/^°^C>o 4ft,
50 0 i h = c d m m c t ( i ? 1 ;• Op£
5 10 j m ~ c a n r c tc. j ?1 :•

i f (m c t i i ,-’ i r  11 > ,l e  .r c t i v j a  i* 11 > > g o  t o  54
53 0 i t e m p  1 = c d n h c t  i .< 1 :•
54 0 i t e m p £ = c □ n h c t  1 i <• £ >

C O N h C T  ( I J 1 = C O N R C T  J ? 1 >
C O N f t cT I ? £ > =CONRCT«.J» £ >
C O N —iCT ( J JI 1 — I TEMP 1
C O N h CT < J <» £ > = ITEMF'2

590 54 C O N  TINUE
6 00 R E T U R N
6 1 1 
6£
6 3 1
64 0 E N T R Y  S O R T B K
650
6 6 0  *•;' S O R T S  C O N h CT RRRftY IN RSCENI'ING ORE'ER DF SERIftL. N U M B E R S
67*
6o 0 I CFiM 1 = I CR~ 1
6 3 0  55 i = l »i c h m 1
700 i p 1 = i +1
7 10 r>o 55 vi= i p  1 < r c r
7 £0 I F (C D N h C T (J « 1 ) .CE .CONftCT( I J1)) GO TO 55

ITEMP 1=CGNftCT( i j I >
74 0 It e m p £ - c q n h c t  i ? £ >

CONftCT<I 5 1 > = C O N R C T < J  f1 >
C □ N ft C T < I J £ > = C □ N ft C T . J ? £ >
CONftCT(J ?1) = ITEMP 1 
C ONft C T < J !• £ ) ~ I T £ M p £
55 C O N T I N U Ei -•

S 0 0 R E T U R N
SI 0 E N D
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EDIT DRT3 
tL

1 0 ft» 0 » 0 * 0 0
r»u 1 4 !* «3 !> 0 0
w* c. **»?! 4 « 6 * 0 o
4 £ c.• > 5 j 0 0
5 *z* c.«4 » r-. ■» f J 0

4 c.? c.* 3 « 0 0cr.j cr_*, 7 .« 1 0 !• 1 ;! 0
o o 0 « 0 ? 0 « 0 0
q c. crj ?S ? 1 0 ?»! 5 0

10 **» <4 ? 4 j U 1
11 4 C. ? 4 ? U o
13 5 iZ.J d ? 4 !• f J n
13 6 4 i* 6 «Q •< 0 0
14 1 4 > i’ 9 1 0 9 1 5 d
15 u 4 <4 j r. |i IJ o
16 0 0 ? 0 !< 0 J 0 0

tQ
SRIJ ' S
JED IT  
t L

10
J

tQ
SRIJ s
•EDIT
•t-L

1OL.
0

tQ
SR'J S
JEDIT
tL

1
C
3
4
56

: .4
DRT9

1 0?1*50 
14 j3 ?57 
14 > 5 ?36

• •-»
DHT1 0

1 0 5 1 1
10 ? 13 
14 j 15

DRT11

NOTJ: THIS nOGHAM DQUIFFIS THE PREPARATION 
OF UNFORMATTED INPUT DATA FILES

9 
10 
11 
1 c.
13
14
15
16 
1? 
13

tQ
SRIJ' £ .4

-1-
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‘EDIT DAT13 
TL

i ;
■tQ
J-RU J- • . 3
‘ EDIT DAT 14 
t L

79

1 0 .% 0 " 0 
1 y 1 y 4
1 y£ y £
2 y 3 y 1

NOTE: THIS PROGRAM REQUIRES THE PREPARATION 
~ ~ OF UNFORMATTED INPUT DATA FILES

9
10
11
12
13
14
15
16

TQ
SRU ' S • . 4 
•EDIT DAT1? 
t L

£ y 7 y 4 
£ y 9 y 1
£ y 1 1 y 0
0 s 0 y 1
1 y 1 ?5 
1 y £ y 5 
1 y 3 y 5 
£ y 4 y 1 
£ y 6 y 6 
£ y S y A
3 y 1 0 y 0

4
5
6

14
1
1
£

9
10
11
12
13
14
15
16 
17 
13 
19 
£0 
£1

4

t>

£ 9
+Q
S R U ' I  ’ .5

-2-
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