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FOREWORD

The purpose of the research performed as part of HumRRO Work Unit STOCK was
to develop practical techniques for the management of entry-MOS training programs, in
order that these programs may more effectively use individualized instruction for students
of all aptitude levels. The training management techniques develcped under Work Unit
STOCK were evaluated and refined as part of Work Unit PRISM.

This document reports on the design, development, and refinement of a computer
simulation program, using the General Purpose Simulation System (GPSS), to assist
training managers in planning for the implementation of self-paced training programs. A
report in press, ‘‘Individualized Course Completion Time Predictions: Development of
Instruments and Techniques,” describes an approach developed in Work Units STOCK and
PRISM to predict “time to learn” in a student self-paced training program. These
predictions are necessary to solve management problems brought about by the conflict of
self-paced training and personnel assignment procedures. In addition to such ‘“‘external”
management problems are numerous internal administrative and scheduling problems
caused by programs in which individual {rainees progress at their own speed. These are
the problems which the computer simulations described in this report were designed to
alleviate. An earlier report based on Work Unit STOCK is Self-Paced Individual
Training (AIT) and Duty Assignment Procedures, Technical Report 73-14, June 1973.

Research performed under Work Units STOCK and PRISM was conducted by
HumRRO Division No. 1, Alexandria, Virginia, Dr. J. Daniel Lyons, Division Director.
The Work Unit Leader for the research was Dr. C. Dennis Fink; Dr. Harold Wagner was
the Work Sub-Unit Leader and was directly responsible for conduct of the research. Mr.
Patrick J. Butler designed and developed the GPSS simulation programs described in
this report.

HumRRO research for the Department of the Army under Work Units STOCK and
PRISM was conducted under Contract DAHC 19-73-C-0004. Army Training Research is
performed under Army Project 2Q062107A745.

Meredith P. Crawford
President
Human Resources Research Organization




INTRODUCTION

The purpose of this research, performed as part of the Work Unit STOCK, was to
develop techniques for managing individualized training programs. The training manage-
ment techniques developed under Work Unit STOCK were evaluated and refined as part
of Work Unit PRISM. '

PROBLEM

The U.S. Army Quartermaster School (QMS) selected for individua ization the Stock
Control and Accounting Specialist (MOS '76P20) course, which ‘‘feeds” advanced, follow-
on training programs. In an individualized 76P20 course students would progress at their
own speed. This would create the problem of how to efficiently schedule the advanced
training. That is, what is the minimum number of follow-on classes, distributed in what
manner, that would minimize student wait time (idle time waiting for a class to begin),
and still meet course output quotas?

In addition, the training manager is faced with the problem of how to efficiently use
available facilities, personnel, and other training resources to accommodate trainees
progressing at their own speed within the course. To solve these problems, the training
manager needs information of student flow through such a self-paced training program
(i.e., how many students will be at given points in the course at certain times). However,
for this information to be useful, it should be provided prior to program implementation
so that the training manager can use it for planning purposes.

The basic problem, then, is to provide data of student flow through a self-paced
course in time for training managers to plan implementation of such a course, and to
efficiently schedule advanced training. It was believed that computer simulations would
be required to produce such information in a timely and practical manner.

OBJECTIVES

The overall objective of this research was to develop and study computer simulations
of a hypothetical self-paced training program in order to determine the utility of this
technique as a planning aid for training managers faced with implementing a self-paced
course. General Purpose Simulation System (GPSS) was the programming language used
to develop these simulations. The study was divided into three stages, each with its own
goal, as well as subobjectives (specific problems to be solved by the resuits of the
simulations). The goals of the three stages were as follows:

Stage I - To demonstrate the feasibility of developing and performing a GPSS
simulation of self-paced training.

Stage II - To.develop GPSS simulations of a hypothetical self-paced 76P20
course in order to demonstrate the utility of computer simulation.

Stage III - To modify and refine the GPSS simulation program to serve as a
detailed model of the self-paced 76P20 course.




APPROACH

GPSS programs were prepared in each stage of the study to solve different specific
problems. For this reason, a different set of variables was used in each GPSS simulation
model. The results of the simulation in each stage were presented to.QMS training
managers for their comments and suggestions, which were then incorporated into the
simulation model developed in the next stage of the study.

Completion time data from the self-paced sections of the 76P20 course were used to
develop hypothetical course completion time distributions for the GPSS simulations. In
Stage I, the same completion time distribution was assigned to each simulated entering
class. In Stages Il and III, more than 60 distributions were available, from which one was
randomly selected (according to predefined probabilities) for each entering group
of students.

In Stage I, the number of students entering and graduating on each day was
computed and displayed in the simulation printout. In Stage 1I, the model contained, in
addition to the Stage I computations, provisions for statistics on attrition rate, follow-on
training scheduling comparisons, training load, and completion time.

In Stage III, the final simulation program contained, in addition to the capabilities
of the previous models, provisions for determining: (a)the most efficient follow-on
course scheduling policy for each advanced MOS; (b) the internal course location of each
student by major section (annex) of the course; (c) the medium of instruction—audio-
visual (AV) or programmed (PI-text)—assigned to each student; (d) the session (day or
night) attended by the student; (e) the daily absentee rate; and (f) additional summary
statistics of student flow through the course.

In Stage I, the simulation was applied to a “fiscal year’s worth” of classes. That is,
the QMS class schedule for that year was used to determine the size of the 76P20 input.
In Stages II and III, follow-on course scheduling policies were compared and evaluated.
This required applying the policies to several “years’ of simulated self-paced training.

FINDINGS

In Stage I, the simulation showed that, in a variable-length course.with a stable
weekly input, and the same course completion distribution applied to each class, the
daily output of graduates was relatively stable. Advanced-MOS courses could be scheduled
on a daily basis to accommodate such a stable daily output with a minimum of student
wait time. This Stage . effort demonstrated the feasibility of using GPSS to simulate
self-paced training.

A detailed simulation of the 76P20 course was developed and performed in Stage II.
It was shown that when completion time distributions varied from class to class, in terms
of their ranges and shapes, a highly variable, unstable daily output resulted. The simula-
tion data indicated, however, that even when the daily output was unstable, scheduling
follow-on classes more frequently or more evenly throughout the week reduced student
wait time. The results of these simulations were presented to QMS training managers.
The utility of such simulations to their planning needs was demonstrated. The
parameters used in this simulation were then modified by data gathered in the 76P20
course, and by suggestions from QMS personnel. This information formed the basis for
the Stage III model.

<



In Stage III, various follow-on course scheduling policies were evaluated and
modified in order to identify a policy that would most efficiently meet the specific
quotas for each of the advanced-MOS training programs. Such a policy .was designed,
and its development is described in detail in the report.

The overall goals of this study were met by the simulation developed and
performed in Stage III. It provided a realistic model of student flow within and
through the self-paced 76P20 course, by means of a detailed daily accounting of (a) the
number of students who were assigned to an AV or Pl-text instructional medium;
(b) the number of students who were in a night or day session; (c)the number of
students who were in each one of the four course annexes; (d) the number of students
who were absent; (e) the number of students who were lost by attrition and (f) the
number of students who graduated from the course.

IMPLICATIONS

The results of this study illustrate the successful use of computer simulation for
training management planning purposes. Information obtained from the simulaiions was
displayed in printouts in a' way that would be useful to training managers. It appears
that the follow-on course scheduling policy identified in Stage III would be suitable for
use and validation by QMS in implementing the individualized 76P20 course.

The policy identified in Stage III as meeting the goals of the simulation had the
following specific characteristics:

(1) A follow-on class did not contam less than 35 or more than 45
students.

(2) The sequence of follow-on classes was the same as that specified in the
FY 1973 QMS schedule,

(3) If more than 106 follow-on classes were required, they started in
alphabetical order.

(4) Follow-on classes were started Monday through Thursday.

(5) The FY 1973 follow-on course quotas were met.

(6) All 76P20 graduates in excess of the total follow-on course quotas were
assigned directly to the field. ‘

(7) Priority was given to the follow-on courses before assigning 76P20
_graduates to the field.

(8) Assignments to the field were made during July and August 1972 (the
first months of the fiscal year in which the policy was implemented).

(9) No assignments to the field were made during June, July, and August
1973 until the follow-on course quotas were met.

(10) Assignments to the field were made on Thursday and Friday until the
follow-on course quotas were met, after which they were assigned
Monday through Friday.

(11) The rate of assignment to the field was uniform.

The GPSS program provided in this report has implications for use as a model for
planning the establishment of other self-paced programs, as it can be modified rapidly
to take into consideration changes in many of the parameter values. If computer and
programming capabilities are available, the simulations can be employed as planning
aids to training managers who are faced with implementing self-paced courses. '
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INTRODUCTION

THE PROBLEM

As more Army training programs become individualized,' training managers will face
administrative problems much more complex than those that occur under a traditional
lock-step, fixed-length training program. The variable daily output (number of graduates)
of a self-paced training program can generate several types of problems. First, there is the
question of how to efficiently utilize ‘‘early’’ graduates at the local training base, or how
to ensure the timely arrival of assignment instructions so that students may depart their
training bases immediately upon graduaticn. A-related problem, applicable to courses that
“feed” advanced, follow-on training programs, is how to efficiently schedule the advanced
training. This is one of the scheduling problems addressed in this report.

The course selected for individualization by the U.S. Army Quartermaster
School (QMS) was Stock Control and Accounting Specialist, Military Occupational
Specialty (MOS) 76P20, a “feeder” course whose graduates enter several follow-on
training programs (MOS 76Q, 7T6R, 76S, 76T, and 76U).

In addition to the ‘“external” management problem of efficiently scheduling
advanced training, there are numerous internal:to-course planning and scheduling diffi-
culties. As individual trainees progress at their own speed, there is a need to know how
many will be at given points in the course at certain times. This is extremely important
information to managers faced with the problem of determining how to efficiently use
available facilities, personnel, and other training resources.

OBJECTIVES OF THE RESEARCH

Computer simulation was considered as a potential aid to training managers in
solving some of their planning and scheduling problems. General Purpose Simulation
System (GPSS)? is a computer language designed specifically for programming simulations
that are used to solve “waiting line” or queuing-type problems. The scheduling problems
that have been described are a form of such queuing problems. It was believed that
simulations of student flow through hypothetical self-paced courses would be useful to
training managers. '

The objectives of this study can be divided into three stages:

Stage I - To demonstrate the feasibility of developing and performing a GPSS
simulation of self-paced training.

Stage II - To develop GPSS simulations of a hypothetical self-paced 76P20"
course in order to demonstrate the utility of computer simulation.

Stage III - To modify and refine the GPSS simulation program to serve as a
detailed model of the self-paced (MOS 76P20) course.?

! Under the label “individualized training,” the characteristic of student self-pacing can be subsumed.
2IBM General Purpose Simulation System (GPSS) V User’s Manual, First Edition, November, 1970.
3GPSS simulations in Stages I and II were performed on an IBM 360/40 computer. The Stage III
GPSS-V simulations were performed on an IBM 370/145 computer. (Identification of products is for
research documentation only, and does not constitute an official endorsement by HumRRO or the Army.)
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In each of these stages there were other objectives, relating to specific scheduling
problems that can arise in a self-paced 76P20 course. The simulations performed in each
stage were developed to produce information that could aid in solving these schedulmg
problems.

STAGE i—DEMONSTRATION OF GPSS SIMULATION FEASIBILITY

OBJECTIVES

The major goal in this stage, which occurred in FY 1971, was to demonstrate the
feasibility of using computer simulation as an aid to training managers of self-paced
courses. A GPSS program was written to demonstrate how its output could provide
well-structured information to training managers for decision-making purposes.

The specific scheduling problems addressed were (a) what the daily output would be
like from a variable-length training program completed by individual students at their
own pace and (b) whether this output would lend itself to a follow-on course schedule
that could minimize student idle time (to be referred to in this report as wait time). Such
idle time would cut into the savings in training time obtamed by the implementation
of self-pacing.

PROGRAM DEVELOPMENT

Assumptions and-lnput

At the time Stage I began, the conventional, fixed-length 76P20 course was: six and
one-half weeks long. In a survey of self-paced training, HumRRO researchers found that
average training time could be reduced approximately 30% by the conversion of a course
to self-pacing. Using this finding as a basis, a course completion time distribution was
created that was normal in shape, had a mean completion time of 33 days, a Standard
Deviation of 7 days, and a range of 16-50 days (including Saturdays and Sundays, but
not holidays).

The FY 1971 76P20 class schedule was used to obtain the number of students
entering each class. There were either 41 or 42 students in each class. Four classes began
each Monday. As class distinctions would be eliminated in a self-paced training program,
the four classes were combined so that between 164 and 168 students entered the
76P20 course every Monday. The same completion time distribution was applied to each
entering group of students.

Description of Output

Based on the assumptions and input just described, a GPSS program was prepared to
produce a computer printout (shown in Table 1) .that contained the following
information:

' Column 1 - The numerical (Julian calendar) date.

Column 2 - The number of students reporting for training on that particular
date (input). (All students began training on Monday. The
number 5 was inserted to indicate only that this day was Friday.)

Column 3 - The number of 76P20 students graduating on that date {output).

The legalholidays observed by the QMS were taken into consideration in the simulation
program. On these dates there were no classes starting or graduates emerging from the

training program.



Tablé 1
Computer Printout From
Stage | GPSS Program

76P20 Input and Output, 12 October 1970 to
20 November 1970, Matrix Halfword Savevalue 2

Ro~Lolumn 1 j 2 I 3

1 285 164 31
2 286 0 34
3 287 0 48
4 288 0 39
5 289 52 28
6 290 0 0
7 291 0 0
8 292 164 38
) 293 0 27
10 294 0 37
11 29 0 28
12 296 52 44
13 297 0 0
14 298 0 0
15 299 164 28
16 300 0 36
17 301 0 25
18 302 0 37
19 303 52 36
20 304 0 0
21 305 0 0
22 306 164 26
23 307 0 33
24 308 0 36
25 309 0 28
26 310 52 32
27 31 0 0
28 312 0 0
29 313 0 36
30 314 0 31
31 315 0 0
32 316 0 32
33 317 52 37
34 318 0 0
35 319 0 0
36 320 164 40
37 321 0 28
38 322 0o 29
39 323 0" 37
40 324 52 37

3 ndicates this day was Friday,




RESULTS OF SIMULATION -

After an initial start-up period (several weeks of class starts), there was a gradual
build-up of graduates on. u daily basis, until approximately 25 to 45 students were
graduating daily. ‘This stable daily. output of students continued throughout most of the
weeks in the year. Occasidnally, it would be interrupted when holidays intervened.
However, the simulation. showed that in a variable-length course, with a fixed number of
students entering each week, the daily output of graduates was relatively stable. This -
stable output occurred when the same completion time distribution was applied to each
input group. Advanced-MOS courses could be scheduled on a daily basis to accommodate
the output generated in this simulation. Such a daily follow-on course schedule would
minimize student wait time. ‘

CONCLUSIONS AND IMPLICATIONS

The Stage I GPSS simulation was produced for demonstration purposes. The print-
outs were presented to training managers of the QMS to inform them of the availability
of GPSS, and of the feasibility of using computer simulations to answer their questions
on planning self-paced training. Plans were then made to extend the GPSS program for a
more complete and detailed simulation of a hypothetical self-paced 76220 course. The
Stage I effort indicated the feasibility of using computer simulation to assist training
managers in implementing a self-paced program.

With the assistance of QMS personnel, more realistic information was obtained to
change the underlying assumptions upon which the first GPSS simulation program was
based. The program was written so that such modifications could be easily made. For
example, provisions were made in the program for the use of more than one course
completion time' distribution even though that was not used in the Stage I simulation.
Thus, in StageI it was concluded that GPSS may be a useful planning tool to assist the
individualization efforts at QMS, and a “full-blown” simulation of a self-paced
T6P20 course was planned for Stage II.

STAGE |i—DEVELOPMENT OF GPSS.SIMULATION PROGRAM

OBJECTIVES

The initial GPSS simulation in Stage I provided an example of what the daily output
of graduates is like when produced by a variable-length course with a stable input and a
single course completion time distribution. It was not surprising that the number of
graduates from this course stabilized on a daily basis, since the weekly input was stable,
with the same completion time distribution for each input group. It would be relatively
simple for a training manager with this information to efficiently schedule follow-on
-courses on the basis of this stable output.

The purpose in Stage II was to produce a more realistic smulatnon of a self-paced
76P20 training program. When this work was performed (late in FY 1971), HumRRO
researchers in Work Unit STOCK had obtained data on the time it took students to
complete sections of the 76P20 course. With these data, and input from QMS training
managers regarding parameters to be included in the simulation, a GPSS program was
developed. The program was designed to simulate the 76P20 course and to deter-
mine (a) the most efficient scheduling policy for assigning the graduates of a self-paced



76P20 course into the follow-on training programs, and (b) whether the daily output of
graduates from the self-paced 76P20 course would remain stable if completion time
distributions were varied in their ranges and shapes.

PROGRAM DEVELOPMENT

Assumptions and Input

The simulations produced in Stage II were based on the following assumptions:

(1) The QMS FY 1971 class schedule for the 76P20 course was used as the
basis for the simulated input. A total of 8,039 trainees entered the 76P20 course. The
- actual weekly input was employed for the first 39 weeks of the simulated fiscal year. It
was further assumed that the quota of 8,039 would be met. Therefore, the final weeks of
input were created in a manner that would meet the quota and be similar to the actual
input of the previous 39 weeks.

(2) The overall (academic and administrative) attrition rate for the entire year
was approximately 3.5%. An attrition probability of .001 on any given day in training
was assigned to each trainee.

(3) Sixty-eight different completion time distributions were developed. Five
general shapes were employed for these distributions—normal, positively skewed, nega-
tively skewed, bimodal, and horizontal (flat). For each distribution shape.there were
several different ranges. Data obtained from the self-paced sections of the 76P20 course
confirmed the findings of an approximate 30% reduction m average training time when a
course undergoes self-pacing. The reference that was used in. developing these distribu-
tions was an “ideal” completion time distribution that was approximately normal, had a
mean of 33 days, a Standard Deviation of 7 days, and a range of 16-50 days. This was the
same distribution used in the Stage I simulation. The distribution included Saturdays and
Sundays, but not holidays. With that distribution as a referent, 68 distributions were
created to serve as the population from which one was selected for each week’s input.
The overall range for the 68 distributions was 12-60 days. Each distribution had a stated
probability of being selected, which was incorporated into an overall probability function.
The probability of selecting each of these distributions was based upon an analysis of the
‘completion time distributions obtained from the self-paced 76P20 course sections.

(4) Nine fiscal year simulations were performed to determine whether the
findings obtained in one fiscal year would be replicated when different sets of completion
time distributions were randomly selected and employed in other fiscal years.

(5) Instructions were added to the GPSS program to permit four follow-on
class scheduling policies to be compared in each fiscal year simulation. The criterion for
efficiency was the total amount of time students spent waiting prior to entering a
follow-on class, which resulted if a given policy was implemented. The following con-
straints were imposed on the policies:

{(a) At least one class began on Monday.

(b) There were no more than 200 follow-on classes a year.

(c) No more than four classes were scheduled to begin each week.*

(d) No classes began on Friday. This provision was based on the assump-
tion that it was not effective from a training standpoint to begin a
class the day before a weekend.®

(e) A follow-on class did not begin unless there were at least 25 students
available to enter it. A class did not contain more than 45 students.

4In two policies, this constraint was changed to permit five classes each week,
%In one policy, the fifth class could begin on Friday,




For completion time distributions to be randomly assigned to each week’s input,
and for graduation dates to be randomly assigned to individual trainees in each comple-
tion time distribution, the GPSS program utilizes a random number generator. It
produces strings of random numbers for use in probability functions such as the
completion time distributions uged in these simulations. One feature that is provided to a
programmer using the GPSS computer language is the ability to control the absolute
sequence of random numbers generated during a simulation. This is important in these
simulations because of the desirability of obtaining a uniquely sequenced set of course
completion time distributions for each fiscal year.

Descriptionlof Output

The GPSS program produces computer printouts containing matrix tables of data
generated by the simulation. (A more detailed description of these matrix tables is
presented in the next section of this report. Only a brief description of the computer
output obtained in Stage II follows.)

The computer printout contained simulation matrices for nine fiscal years (each
represented FY 1971). Each of the matrix tables in the printout had 18 columns. These
columns, as shown in Table 2, contained the following entries:

Column 1 - The numerical (or Julian) date. Each row in the matrix contained
information for a different calendar date. Holidays during the year
were taken into consideration, and no classes were started or
trainees graduated on these dates.

Column 2 - The number of students reporting for 76P20 training. (The input
was always indicated on a Monday in the simulations.)

Column 3 - The number of students that were lost to attrition from: the group
eentering training on that calendar date. This number was obtained
by randomly applying the .001 attrition probability to each indi-
vidual on each day of training. , _

Column 4 - The number of students from the group entering training on that
calendar date who completed training (the sum of the entries in
Columns 3 and 4 was equal to the entry in Column 2—students
entering training.)

Column 5 - The identification number for the group entering training on that
calendar date.

Column 6 - The -identification number of the course completion time distribu-

 tion selected for the group entering training on that calendar date.

Column 7 - The mean course completion time for the group entering training on
that calendar date (included Saturdays and Sundays, but not holidays).

Column 8 - The total number of students (from all groups) lost to attrition on
that calendar date.

Column 9 - The total number of students available for training on that
calendar date (equivalent to the training load).

Column 10 - The total number of students completing training on that calen- .
dar date (the number of graduates of the 76P20 course—the output).

Columns 11-18 - These eight columns provided data on four follow-on class
scheduling policies. Columns 11, 13, 15, and 17 show the size of
each follow-on class beginning on that calendar date. Columns 12,
14, 16, and 18 show the wait time (in man-days) spent by students
entering the follow-on class started on that day. In this way, four
policies were compared and evaluated in the same simulation.



Table 2
Computer Printout From Stage 11 GPSS Program
76P20 Input and Output, 12 October 1970 to 20 November 1970, Matrix Halfword Savevalue 2

Column

Row 1 2 3 4 [ 6 7 8 9 10 u 12 13 14 15 16 17 18
1 285 173 0 173. 15 48 22 1 894 22 45 125 45 123 156 765 45 125
2 286 0 O 0 O © 0 O 871 23 2 12 0 0 O o0 0 O
3 289 0 O 0O 0 O O 0 848 21 0 0O 0O O 0O 0 45 38
4 288 0 O 0O 0 O 0 1 827 27 4 23 69 82 0 0 25. 4
5 289 5 0 0 o 0 0O 0 799 18 o 0 0O o0 o0 0 o 0
6 290 0 O 0O 0 0 0 1 9 0 O O 0 0O 0O 0 o0 oO
7 29 00 0 0 0 0 O 0O 0 O 0O o 0.0 © o0 O
8 2982 166 5 161 16 43 29 1 946 16 45 117 45 117 111 448 45 117
9 293 0 O 0O 0 0O O 0 99 N 0 O 0 0" 0 0 0 o©
10 2904 0 0 0O 0 O O 2 918 46 27 16 0O O 0O 0 27 16
11 296 0 O 0O 0 O O O 870 38 45 0 73 43 0 0 45 O
12 296 5 0 0O 0O O O O 83 40 O O o0 0O 0O o o0 o©
13 297 0 O 0 o 0o 0 1 o o 0o 0 O o0 O 0 O O
14 288 0 O 0O 0o O 0 O o 0 0 0O 0 0O 0 o O o0
16 299 177 3 174 17 18 25 O 968 63 45 130 45 128 151 529 45 130
16 300 0 O O O O 0 1 965 657 4 102 0 0 0 0 o0 O
17 301 0 0 0 o 1] 0O O 847 52 45 52 0 0 O 0 45 147
18 302 0 0O- O O ©. O t 795 81 45 64 135 330 0 O 90 161
199 303 5 0 O 0 O 0 0 713 84 0O o 0 0O 0 o0 o0 o
20 304 0 O 0O o O 0 O 0O 0 O O 0 O 0O o0 o0 o©
21 305 0 0 0O 0 0 0 O 0O 0 O 0O 0 0O 0O O o0 O
22 306 180 -4 176 18 34 32 0 809 84 45 206 45 223 180 895 45 206
‘23 307 0 O 0O 0 O O 0 725 61 45 680 0 O O 0 O O
24 308 0 O 0O 0O O O 1 664 44 45 230- 0 0O O O 45 725
25 309 0 0 0O 0 O O 0 619 17 45 246 135 946 0 O 90 521 -
26 310 5 0 0O 0O O O 0 602 7 O O o0 0o 0O O 0 0O
27 311 0 0 0O 0 0 o0 O 0O 0 O O o 0O O ©0 o0 o0
28 312 0 O 0O o0 o O ¢ 0 O O o o0 o O o 0 o0
29 313 0 9 0 0 O O 5 595 8 45 380 45 718 180 1624 45 380
30 314 0 0 0O 6 0 O O 582 8 45 889 0 0 0 0 O0 O
3 315 0 O O 0 0 O ©O 0O O 45 187 0 O O 0 45 934
32 316 0 0 O 0O 0 O 1 574 9 45 150 13511565 O O 90 382
33. 317 5 0O 0O 0 O- 0O O 6564 12 O o 06 0 0 0 0 O
3 318 0 O O 0o 0o O0 1 0O 0 O O 0o O0- 0 O0 O0 O
35 319 0 O 0O 0o 0O 0 ¢ 0O 0 O ©o o 0 ¢ o0 O O
320 179 2 177 19 12 23 0 730 29 45 240 45 439 1802782 45 240

321 00 0O 0 O © 1 701 53-45 312 0 0O 0O O 0 O

322 0 0 0 0 O O 2 647 52 45 65 0 O O 0 45 357

323 06 O 0O 0O O O© O 593 42 45 73 135 652 0 . 0O 90 183

324 5 0 0O 0 O O O 551 48 © 0 o o O O 0 oO




In addition to the matrices in the computer printout, the GPSS simulations pro-
duced many supplementary tables that contained course completion time statistics for
each group entering the 76P20 course. It is therefore possible to examine in detail the
actual completion time distribution for each of the weekly 76P20 input groups. The
actual distributions varied slightly from the original functions because of the GPSS
random number generator that was previously discussed. .

RESULTS OF SIMULATION

In Stage I GPSS simulation, the 76P20 output was relativaly stable. It was expected
that - training managers could look at this output and easily create a follow-on class
schedule that would minimize student wait time. An efficient schedule appeared to be
ore that permitted a follow-on class to start every day, absorbing the stable daily
76P20 output. Inspection of Stage II simulation printouts indicated that when completion

time distributions varied in terms of their ranges and shapes, a highly variable, unstable
daily output resulted. It was important to determine the most efficient follow-on class
scheduling policy under these conditions. Efficiency was examined in terms of student
" wait time (the number of days 76P20 course graduates would be idle, waiting to enter a
follow-on course).

A total of 12 follow-on class scheduling policies were compared, as described in
Table 3. Four policies were compared in each simulation. The comparison of follow-on
scheduling policy efficiency, for each set of four policies, was made over two fiscal years.
The FYs each policy was applied to are listed in Table 3.

The results of the comparisons of scheduling policy efficiency are shown in Table 4.
Policies 1, 2, 3, and 4 were compared in the FY 1 and FY 2 simulations. The most
efficient policy (that for which wait time was the least) was Policy 1. This policy was
then compared with three others (5, 6, and 7) in FY 3 and FY 4 simulations. There was
not much difference between Policies 1 and 7. They were both then included with two
additional Policies (8 and 9) in FY 5 and FY 6 simulations. As indicated in Table 4,
Policies 1, 7, and 9 were fairly close in efficiency. These three policies were, therefore,
compared again in FY 7 and FY 8. Policy 10 was added in that comparison. The results
showed that the two most efficient scheduling policies were 1 and 9. These two policies
were then compared in a final simulation (FY 9) with two new scheduling policies (11
and 12) that were not restricted by the previous constraints. o

Table 3
Follow-On Course Scheduling Policies—Stage 11

Fiscal Year
Policy Number Description Applied to
1 ® A foliow-on class did not contain less than 25 nor more than

45 students. 1-9
_ ® There were no more than 200 follow-on classes a year. '
® No more than four follow-on classes were scheduled to begin
each week. '
® No follow-on classes could begin on Friday.
® Only one follow-on class could begin on Monday, one on
Tuesday, one on Wednesday, and one on Thursday.

{Continued)




Table 3 (Continued)

Follow-On Course Scheduling Policies—Stage 1|

Policy Number

Description

Fiscal Year
Apptlied to

2

Same as Policy 1 except:
® Only one follow-on class could begin on Monday and three
on Thursday.

1,2

Same as Policy 1 except:
o Ali four follow-on classes could begin on Monday.

1,2

Same as Policy 1 except:
® Only one follow-on class could begin on Monday, ong on
Wednesday, and two on Thursday.

1,2

Same as Policy 1 except:
® Only two follow-on classes could begin on Monday and two
on Thursday.

3.4

Same as Policy 1 except: .
® Only one follow-on class could begin on Monday, two on
Tuesday, and one on Thursday.

3,4

Same as Policy 1 except:
¢ Only two follow-on classes could begin on Monday, one on
Wednesday, and one on Thursday.

3-8

Same as Policy 1 except:
@ Only two follow-on classes could begin on Monday, one on
Tuesday, and one on Thursday.

5,6

Same as Policy 1 except:
® Only one follow-on class could begin on Monday, one on
Tuesday, and two on Thursday.

59

10

Same as Policy 1 except:
® Only one follow-on class could begin on Monday, two on
Wednesday, and one on Thursday.

7.8

1

Same as Policy 1 except:
® No more than five follow-on classes were scheduled to begin
each week.
® A follow-on class could begin on Friday.
® Only one follow-on class could begin on Monday, one on
Tuesday, one an Wednesday, one on Thursday, and one
on Friday.

12

Same as Policy 1 except:
® No more than five follow-on classes were scheduled to begin
each week.
@ Only two follow-on classes could begin on Monday, one on
Tuesday, one on Wednesday, and one on Thursday.
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Policy 11 had one class beginning every day including Friday. Policy 12 also
permitted five classes each week, but had two on Monday and none on Friday. The data
indicated that Policy 11 was clearly the most efficient follow-on course scheduling policy
with regard to student wait time. Policy 12 also proved to be much more efficient than
Policies 1 and 9, which permitted no more than four classes per week. These data also are
shown in Table 4.

CONCLUSIONS AND IMPLICATIONS

In comparing the scheduling policies, it was concluded that, by scheduling follow-on
classes more frequently, the total student wait time can be reduced even when the daily
output from a variable-length training program is unstable. Also, distributing follow-on
classes more evenly throughout the week can reduce the wait time, even with an unstable
daily output. Thus, some type of balance needs to be considered with regard to the
underlying efficiency criteria. With fewer classes there was more efficiency with regard to

" training resources. With fewer man-days of student wait time there was more -efficiency
with regard to time in training. These findings suggest that an optimum scheduling policy
could be arrived at in future simulations by some combination of these policies.

The objectives of Stage II were met. An extensive and detailed simulation of the
76P20 program was developed and performed. Simulated data were obtained to determine
the most efficient scheduling policy to employ when faced with completion time
distributions varying in range and in shape. Scheduling follow-on classes frequently, and
distributing them evenly throughout the week, was found. to be an efficient policy
whether the daily output distributions were stable (Stage I) or unstable (Stage II).

The GPSS simulations,produced in Stage II and the comparison of follow-on class
scheduling policies were shown to training managers at QMS. Comments received from
them indicated how realistic they thought the simulations were. All the parameters and
policies were examined (i.e., required quotas for follow-on advanced-MOS training,
attrition rates, etc.). Data that were gathered while the Stage II simulations were being
performed indicated that the completion time distributions used in the simulations were
much more heterogeneous than was actually the case.

The QMS training managers saw the usefulness of computer 51mulatlon as a planning
aid for their self-paced courses, although they spotted certain weaknesses in the Stage II
model and made suggestions to improve it. Many internal-to-course problem areas were
not dealt with in the Stage II simulation program. These are problems that concern
training managers while the students are within the self-paced course. For example,
information is needed to determine how to efficiently use training personnel, facilities,
-and testing areas to accommodate self-pacing.

It appeared desirable to develop a more realistic and detailed model of a self-paced
76P20 course, and perform simulations. A more restrictive set of completion time distri-
butions should be employed. The multi-media aspect of the 76P20 course should be
simulated. In addition, each of the follow-on courses has its own quota, which should be
met. In the Stage II simulation, follow-on courses were grouped together. This did not
provide a class start date for each specific follow-on course by MOS. This, too, has
implications for the next simulation. Finally, the internal course location of each student
should be. identified, at least by course section (annex) There were four annexes in the
76P20 course. QMS requested that the training loads in each one be broken out by class |
session (day/night).
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STAGE 111-MODIFICATION AND REFINEMENT OF
GPSS SIMULATION PROGRAM

OBJECTIVES

If simulations are realistic, decisions based on them should yield valid and effective
problem solutions. As simulations increase in their reflection of reality, the probability of
effective simulation-based decisions increases. This rationale formed the  basis of the
approach taken in Stage III. The Stage Il results were shown to training managers at
QMS, who suggested some modifications that could be included in the Stage III refine-
ment of the model to make it more realistic. Simulations were performed to satisfy the
following objectives:

(1) To provide a realistic model of a self-paced 76P20 course that includes
detailed internal-to-course student flow data. This model would include such information
as the number of students who on any given day were in audio-visual (AV) or
programmed (PI-text) instruction, in a night- or day-session class, and in Annex A, B, C,
or D.

(2) To provide a detailed accounting of the number of. students who were
absent, lost by attrition, or who graduated from the course on any given day.

(3) To provide information for the development of an optimum follow-on
course scheduling policy. Such a policy should efficiently meet the individual quotas of
the advanced-MOS training programs.

PROGRAM DEVELOPMENT

Assumptions and Input

To meet the objectives set for the Stage III simulation model, the GPSS program
was modified as follows:

(1) The student input, class schedule, and quotas for the 76P20, 76Q20,
76R20, 76520, 76T20, and 76U20  courses were based upon the QMS schedule of classes
for FY 1973. One minor change to the QMS schedule was made. The final class, which
was scheduled for 14 August 1973, was changed to become the first class
(13 August 1972). This change was made to accommodate the shorter course completion
times expected from self-pacing  the 76P20 course. The length of the conventional
76P20 course at the time of Stage III (FY 1973) was eight weeks—40 training days.

(2) Students attending the 76P20 course were assigned on an equal probability
basis to one of two different media of instruction—AV and Pl-text. The QMS planned to
have an AV capability large enough to accommodate one-half of the 76P20 training load.
In this simulation students were identified as to which instructional medium they
were assigned.

(8) Classes for the 76P20 course were conducted at night as well as during the
day. Students were identified as to whether they were assigned to a day or night class. In
this way, the training load during the day and night could be separately calculated and
displayed to training managers.

(4) The 76P20 course con51sted of four annexes of approximately equal
academic difficulty but containing unequal portions of total course content. Annexes A,
B, and D each contained approximately 28% of the total course content and AnnexC
approximately 15%. The predicted time required for students to complete a given annex
was based, in the simulation program, on that portion of total course content that
it contained. i




A mathematically derived completion time for each annex was assigned to
each student as he began study in that annex. This was based on a randomly selected
course completion time derived from the distribution assigned to each group of entering
students. Each student was identified as to the annex in which he was currently studying,
in addition to his instructional medium and day/night class assignment.

(5) The time required for students to complete the 76P20 course differed as a
function of their assigned medium of instruction. Thirty-three different course comple-
tion time distributions were developed for each instructional medium. Each set of 33
contained 15 positively skewed, six negatively skewed, seven normal, three bimodal, and
two horizontal (flat) shaped distributions. Each of the 33 completion time distributions
had an equal probability of being selected. The distributions were based upon actual
completion time data that were gathered in the self-paced sections of the 76P20 course.
Each set of distributions was based upon an approximately normal, but slightly positively
skewed reference completion time Cistribution. The reference distribution for the AV
medium had a mean of 25 days, Standard Deviation of 5days, and range of 15-39 days.
The reference distribution for the PIl-text medium had a mean of 28 days, Standard
Deviation of 5 days, and range of 16-40 days. Each day represented a day of training and
excluded Saturdays and Sundays as well as holidays.

~ (B) A single attrition rate, to reflect student losses due to academlc disci-
plinary, and administrative causes was used. The annual attrition rate was approximately
7.5%, reflecting the most recent information obtained from QMS personnel. A probability
of .002 of being lost to attrition on any given day of training was assigned to each
trainee. The only exception to this was on the student’s final day in cach of the first
three annexes. A student completing his last day of training in any one of the first three
annexes of the course was assigned a probability of .004 of being lost to attrition on that
day. This, too, reflected the information obtained at QMS.

(7) This simulation also contained an absentee rate parameter. It was included
in StageIIl to provide more realistic internal-to-course data. The daily absentee rate
varied between 3% and 6%, with an average annual rate of approximately 4%. On training
days following a holiday, absenteeism was nearly twice as great as that normally observed.

(8) The number of 76P20 graduates assigned to the field in this simulation was
the difference between the total number of 76P20 course graduates during FY 1973, less
the total of the FY 1973 input quotas for the five follow-on courses.

(9) Scheduling policies were changed. In StageIl, the relative effectiveness of
various follow-on class scheduling policies in filling a single input quota for all follow-on
courses was studied. In Stage III, the scope of the scheduling policies was expanded to
include the assignment of 76P20 graduates to the field. In addition, the scheduling
policies were directed toward filling a specific input quota for each of the follow-on
courses. These changes to the scope of the scheduling policies, in conjunction with the
results of the Stage I study, provided the basis for the scheduling policies examined here.

Three basic or primary scheduling policies were evaluated. Selected rules
of these primary policies were altered to create additional policies. The policies that were
evaluated in this simulation are described in Table 5. The first two policies (1 and-2)
were modified in several iterative simulations to create an optimum scheduling policy.
The application of these policies in successive FY simulations will be discussed in the
section describing the results of the simulations. The FYs to which each policy was
applied are listed in Table 5. ' '

The set of assumptions underlying the policies described in Table b formed
the basis of the GPSS program that was developed in Stage III. Flow diagrams of this
simulation model are presented in Appendix A. These diagrams depict and. describe the
major actions and decisions required in the system that was simulated.
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Table 5
Foliow-On Course Scheduling Policies— "tage 11|

Policy Number

Description

Fiscal Year
Applied to

1

e A follow-on class did not contain less than 35 nor more than
45 students. :

® Tha sequence of follow-on course classes was the same as that
specified in the FY 1973 QMS class schedule. A total of 106
follow-on classes were scheduled.

® |f more than 106 follow-on classes were required to meet the
input quotas, all subsequent classes (107, 108, . . .) were

assigned to the follow-on courses in alphabetical order (i.e., Q,

R,S, T, Ul

® Follow-on classes were started Monday through Thursday.

The FY 1973 quota for each follow-on course was met.

® All 76P20 graduates in excess of the total follow-on course
quota were assigned directly to the field with the 76P MOS.

e Priority was given to the follow-on courses before assigning
76P20 graduates to the field.

® No assignments to the field were made during July and
August 1972, '

® No assignments to the field were made during June, July, and
August E7_3, until the follow-on course quotas were met.

® Assignments to the field were made Monday through Friday.

1,2,3,4,

Same as Policy 1 except:
o Follow-on class size was the same as that specified in the FY
1973 QMS class schedule.

1,2,3,4

Same as Policy 1 except:

® Follow-on class size was the same as that specified in the FY
1973 QMS class schedule. If it could not be met, a class was
started if at least 20 students were available.

® The follow-on class start dates were the same as those specified
in the FY 1973 QMS class schedule.

® Graduates would be assigned to the field only if such action
would not result in failure to meet'the requirements of the
next scheduled follow-on class.

e If follow-on course quotas had not been met wher the
final FY 1973 class started, the following rules appiied:

e e Follow-on course classes were started in alphabetical 6rder.

® o Ciass size constraints were ignored.

® @ Classes were started Monday through Thursday.

® e No more than four follow-on classes were started on the
same d‘ay.

1,2

1A

Same as Policy 1 except:
® 76F20 graduates were assigned to the field on Friday only,

until the follow-on course quotas were met, Then they were
assigned Monday through Friday. ’

{Continued)



Table 5 {Continued)
Follow-On Course Scheduling Policies—Stage 111

Fiscal Year
Policy Number Description Applied to
2A Same as Policy 1 except:
® Follow-on class size was the same as that specified in the FY
1973 QMS class schedule. 4
® 76P20 graduates were assigned to the field on Friday only,
until the follow-on course quotas were met. Then they were
assigned Monday through Friday.
1B Same as Policy 1 except:
® 76P20 graduates were assigned to the field on Friday only,
until the follow-on course quotas were met. Then they were
assigned Monday through Friday. 4
® Assignments to the field were made during July and August
1972.
2B Same as Policy 1 except:
® Follow-on class size was the same as that specified in the FY
1973 QMS class schedule. 4
® 76P20 graduates were assigned to the fle|d on Fnday only,
until the follow-on course quotas were met. Then the they were
assigned Monday through Friday.
® Assignments to the field were made during July and August
1972. :
1C Same as Policy 1 except:-
® 76P20 graduates were assigned to the field on Friday only,
until the follow-on course quotas were met. Then they were
assigned Monday through Friday. 4 -
® A uniform rate of assignment to the field was required.
2C Same as Policy 1 except:
® Follow-on class size was the same as that specified in the FY
1973 QMS class schedule. 4
® 76P20 graduates were assigned to the field on Friday only,
until the follow-on course quotas were met. Then they were
assigned Monday through Friday.
® A uniform rate of assignment to the field was requlred
1D Same as Policy 1 except:
® 76P20 graduates were assigned to the field on Friday only,
unt.! the follow-on course quotas were met. Then they—vm'e
assigned Monday through Friday. ) 4
® Assignmenis to the field were made during July and August
1972, -
® A uniform rate of assignment to the field was required.
{Continued)
O
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Table 5 (Continued)
Follow-On Course Scheduling Policies—Stage 111

Fiscal Year
Palicy Number Description Applied to

20 Same as Policy 1 except:
® Follow-on class size was the same as that specified in the
FY 1973 QMS class schedule. 4
- ® 76P20 graduates were assigned to the field on Friday @!l'
until the follow-on course quotas were met. Then, they
were assigned Monday through Friday.
® Assignments to the field were made during July and -
August 1972,
® A uniform rate of assignment to the field was required.

1E Same as Policy 1 except:
® Assignments to the field were made Monday through Friday. 4
® A uniform rate of assignment to the field was required.

1F Same as Policy 1 except:
® Assignments to the field were made Monday. through Friday.

® Assignments to the field were made during July and
August 1972,
® A uniform rate of assignment to the field was required.

1D’ Same as Policy 1 except:
® 76P20 graduates were assigned to the field on Thursday and_
Friday, until the follow-on course quotas were met. Then,
they were assigned Monday through Friday. : 4,
B

@ Assignments to the field were made during July and
August 1972.

® A uniform rate of assignment to the field was requnred

1F' Same as Policy 1 except:

® Assignments to the field were made Monday through Friday. 4

® Assignments to the field were made during July and
August 1972,

® The formula controfiing unlformlty of assignment to the
field was modified.

Flow Diagrams1, 2, and 3, collectively, depict the entire model. Flow
Diagrams 1 and 2 represent the 76P20 training program. Flow Diagram 1 shows the
principal administrative and control functions, whereas Flow Diagram 2 presents the flow
of students through the various segments of the course. Flow Diagram 3 represents the
application and evaluation of various policies for assignment of graduates from the 76P20
course to one of the follow-on courses or to the field. The student graduation (output)
data generated in the execution of the actions shown in Flow Diagrams 1 and 2 became
the primary data input to the activities represented in Flow Diagram 3. The computer
concurrently performed the actions/decisions in Flow Diagrams 1 and 2. Upon completion




of these parts of the model, the computer then executed the assignment policies shown
in Flow Diagram 3.

_In an effort to keep the flow diagrams of the model as simple as possible,
separate supplementary diagrams were prepared to depict certain sets of actions/decisions
that were required repeatedly in the basic model. These sets of actions/decisions, labeled
as subroutines, are represented in the flow diagrams by single blocks that refer to specific
supplementary diagrams for details. They represent fixed sequences of actions/decisions
that may require execution at three or four different points in the flow diagrams. There
are a few instances in which certain subroutines are utilized in one or more other
subroutines. Consequently, some supplementary diagrams provide details on flow diagram
blocks, as well as on subroutines appearing in other supplementary diagrams. Supple-
mentary Diagrams 4-14 follow the flow diagrams in Appendix A. Appendix B contains a
computer printout of the complete final GPSS simulation program.

Description of Output

Appendix C contains an extract from the computer printout produced by the
Stage III GPSS program. Most of the data are presented in a matrix format. A copy of
one of these matrices (representing 99 days) is shown in this extract. The input and
output data for the 76P20 course for a full year required five such matrices. The columns
in each matrix contained the following entries:

Columns 1, 11, 21, 31, and 41 - The numerical or Julian calendar date’ begmnmg
with 10 July and ending with 7 October 1973.

Column 2 - The number of students reporting for 76P20 training (Input).

Column 3 - The mean course completion time of the distribution selected for
the class entering training on the date shown in Column 1.

Column 4 - The number of students lost to attrition on that calendar date.

Column 5 - The number of students absent from training on the date shown in
Column 1.

Column 6 - The total number of students present and available for training
(the total Training Load).

Columns 7-10 - The number of students present and available for training in
Annexes A, B, C, and D, respectively. (The Training Load in each
major section of the course.)

Column 12 - The number of students completing the 76P20 course on the date
shown in Column 1 (Output).

Columns 13-20, 22-29 - These entries provided a detalled accounting of the
numbers of students present and available for training as a func-
tion of:

(1) The annex in which they were studying
(2) Their class membership (day or night)
(8) Their assigned medium of instruction (AV or Pl-text).

Column 30 - On rows corresponding to the start of a 76P20 class, this column
contains the identification number of the distribution that was
used to assign course completion times. The first two digits of this
four-digit entry (XXO00) identify the completion time distribution
used for AV students. The final two digits (00XX) identify the
completion time distribution used for PI-text students. These
entries are the reference numbers assigned to the completion time
functions (as shown on the program listing in Appendix B). This
information was recorded in the matrix to provide a means of
checking the sequence of course completion time distributions
selected in the simulation.
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: A numerical value of 5 is a single entry in this column to
indicate legal holidays observed by the QMS.

Columns 32-36 - These five columns contain the number of graduates assigned
to the 76Q20, 76R20, 76S20, 76T20, and 76U20 follow-on
courses, respectively, under the first scheduling policy under:
evaluation. (Note: The “first’’ scheduling policy refers to the order
of evaluation, not policy number.)

Column 37 - The number of 76P20 course graduates who were assigned
directly to the field upon graduation under the first assignment

- policy.

Columns 38-‘40 42-44 - These columns contain the same information as in
" Columns 32-37, for the second policy under evaluation.

Columns 45 50 - These columns contain the same information as in
Columns 32-37, for the third policy under evaluation.

The computer printout also contains the definitions of the scheduling policies under
evaluation. The extract in. Appendix C (p. 92) contains the definitions for Policies 1D |,
1F', and 8.

An important feature of the GPSS output involves the summary statistics of student'
flow within the 76P20 course calculated during the simulated time period. A sample of
these statistics-is shown in Figure 1. The total number of students undergoing each
instructional medlum was -presented. The peak r.rammg loads, by medium, day/night
" session, and course' annex, were calculated and listed in this printout. In addition, the
absentee and attrition rates for that specific fiscal year’s simulation were presented.
Finally, the average completlon txmes for the AV and Pl-text groups were computed
and displayed.

The input quotas that were met for the follow-on courses, and the number of
76P20s assigned to the field were also printed. A sample page of this information is
presented in Figure 2.

In Appendix C, information is provided in Figures C-1 and C-2 on the follow-on
course class schedule developed under.the different policies that were evaluated. The
schedule identifies start dates and class sizes. The matrix cell entries are four-digit
numbers; the first digit (X000) identifies the number of classes started, and the last.
three (0XXX) denote the total number of students comprmng those classes. The matrix
columns contain the following entries:

Column 1 - The numerical (or Julian calendar) date. '

Column 2 - The number of classes and students assigned to the 76Q20 course.

Column 3 - The number of classes and students assigned to the 7T6R20 course.

Column 4 - The number of classes and. students assigned to the 76S20 course.

Column 5 - The number of classes and students assigned to the 76T20 course.

Column 6 - The number of classes and students assigned to the 76U20 course.

The last two rows in Figures C-1 ond C-2 (Rows 124 and 125) identify the total number
of students and the total number of classes assigned to each course.

Another type of output obtained in the simulation is statistical information. Figure
C-3 in Appendix C displays statistical data on the course completion times for the AV
students. Figure C-4 serves the same function for the Pl-text students. Figure C-5
presents the daily rate of absenteeism, by means of a tabulation of the percentage of
students absent each day; the daily absenteeism rate in this specific simulation ranged
from 0-11%, with a mean value of slightly over 3%.

Figure C-6 displays the wait time data compiled for each scheduling policy that was
evaluated. Wait time is defined as idle man-days spent by 76P20 graduates waiting to be
assigned to one of the follow-on courses or to the field. These wait time data were a
significant aspect-in the evaluation of scheduling policy cificiency. '
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Example of Summary Statistics of Student Flow Within 76P20 Course

76P20 IOURSES STATISTICS FOR FY?73

A TOTAL OF 2734 STUDEMTS TRAINED UNDER &V MOJDE

THE PEAK NUMBER OF AV STUDENTS wWAS 4ll
{PEAK NUMBER EQUALS MAXIMUM STUDENTS AVAILABRLE FOR
TRAINING ASSUMING ZERD AHSENTEEISM.)

THE PEAK NUMBER OF DAY AV STUJDENTS WAS 315

THE PEAK NUMBER OF DAY AV STUDENTS IN aNNEX A WAS 111
THE PCaK NUMBER OF DAY AV STUDENTS IN ANNEX 3 wWaS 127
THE PEAK NUMBER OF DAY AV STUDENTS IN ANNEX C WAS 101
THE PEAK NUMBER OF DAY AV STUDENTS IN ANNEX D WAS 143

THE PEAK NUMBER OF NISHT AV STJUDENTS wAS 146

. THE PEAK NUMBER OF NIGHT AV STUDENTS IN ANNEX A WAS 56
THE PEAK NUMBER OF NIGHT AV STUDENTS IN ANNEX B WAS 63
THE PEAK NUMBER OF NIGHT AV STUJDENTS IN ANNEX C WAS 51
THE PEAK NUMBER OF NIGHT AV STUDENTS IN ANNEX D WAS H7

A TOTAL OF 2686 STUDENTS TRAINED UNDER Pl MOOE

THE PEAK NUMBER OF Pl STJDENTS WAS 431

THE PEAK NUMBER OF DAY Pl STUDENTS WAS 326

THE PEAK NUMBER OF DAY PI STUDENTS IN ANNEX A WAS 145
THE PEAK NUMRER OF 0AY PI STUDENTS IN ANNEX 3 WAS 130
THE PEAK NUMBER OF DAY PI STUDENTS IN ANNEX C WAS 102
THE PEAK NUMBER OF JAY Pl STUDENTS IN ANNEX D WAS 147

THE PEAK NUMBER OF NIGHT Pl STJDENTS WAS 155

THE PEAK NUMBER OF NIGHT Pl STUDENTS IN ANNEX
THE PEAK NUMBER OF NIGHT PI STUDENTS IN ANNEX
THE PEAK NUMBER OF NIGHT Pl STUDENTS IN ANNEX
THE PEAK NUMBER OF NIGHT PI STUDENTS IN ANNEX

WAS 61
wAS 59
WAS 44
WAS 63

OO WP

OF THE 5892 STUDENTS WHD ENTERED THE COURSE
5420 GRADUATED FR0OM THE COURSE : .
472 WERE DROPPE) FOR ACADEMIC», ADMINISTRATIVE, OR DISCIPLINARY REASONS
THE ATTRITION RATE WAS B2%
THE AVERAGE DAILY ABSENTEE RATE WAS 3.0%. THE RATE NEARLY DOUSLED ON DAYS FOLLOWING HOLIDAYS
THE AVERAGE NUMBER OF DAYS SPENT IN TRAINING BY STUDENTS UNDER THE AV MODE wAS 25.1 DAYS

THE AVERAGE NUMBER OF DAYS SPENT IN TRAINING RY STUDENTS UNDER THE PI MODE WAS 28.6 DAYS

Figure 1

ERIC | | 2

Aruitoxt provided by Eic:



Sample Printout Showing Follow-On Course Input Quotas and
Number of 76P20 Graduates Assigned to Field

INPUT QUDTAS FOR USAQMS FOLLOW-ON COURSES IN FY 73

76020 CDURSE QUOTA WAS 902
76R20 CIURSE QUOTA WAS 360
76520 COURSE QUOTA WAS 2105
76720 CDURSE QUOTA Was$ 399
76020 COURSE QUOTA WAS 895
759 76P20 COURSE GRADUATES DID NDT ATTEND A FOLLOW-ON COURSE BUT WERE ASSIGNEL TO THE FIELD

Figure 2

RESULTS OF SIMULATION

The output that resulted from performing the Stage III GPSS simulations fulfilled
two of the Stage III objectives:

(1) It provided realistic simulations .of student flow within the self-paced
T6P20 course. It indicated, for any given day, the number of students who were in the
AV or Pl-text medium, in a night- or day-session class, and in one of the four
coursc annexes.

(2) It provided a detailed accounting of the number of students who were
absent, who were lost by attrition, or who graduated from the course on any given day.

The major scheduling problem to be solved in Stage IIl was how to optimally
schedule follow-on courses and field assignments in a way that would efficiently meet the
specific quotas for each one of the advanced-MOS training programs. Various scheduling
policies were evaluated, modified, and re-evaluated to solve this scheduling problem.

The first step taken to determine an optimum scheduling policy was to evaluate the
three basic policies described in Table 5. Policies 1, 2, and 3 were applied during a
simulated period of two fiscal years, which meant that the operation of the 76P20
training program under the FY 1973 schedule was simulated twice. With each iteration,
control parameters within the computer program were changed. These changes produced
a different set and sequence of probability distributicns used to assign course completion
times to the students. A separate course completion time distribution was selected for
each instructional medium group in each class. Each FY had a different pattern of
student graduation from the 76P20 course, and consequently, different numbers. of
students available at different times for assignment to the follow-on courses and to the
field. The simulations were numbered consecutively as they were performed (e.g., FY 1,
FY 2, FY 3, etc.). The FYs to which the follow-on course scheduling policies were
applied are listed in Table 5.

The first comparison was made of Policies 1, 2, and 3 on their relative efficiency (as
measured in wait time). Policy 1 was found to require the least wait time, followed by
Policy 2 then Policy 3, as shown in Table 6. The wait times under Policy 3 were more
than three times greater than those found under Policies 1 and 2, and for this reason
Policy 3 was dropped from any further evaluations.

The major difference between Policy 3 and Policies 1 and 2 was that under Policy 3
a major effort was made to start classes on the dates specified by the QMS schedule, as
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Table 6

Comparison of Scheduling
Policies 1, 2, and 3—Stage I

Wait Time
{(Man-Days).

n
<

Policy Number

7,295
8,879
29,147
8,085
9,979
25,791
8,498
10,297
8,260
9,765

N =N = WA= WN =
BB WWNNN= =2

well as to meet the specified class sizes. The first priority was given to meeting the
specified start dates, with secondary consideration given to the specified class sizes. If the
specified class size could not be met, a class was started if at least 20 students were
available. Gver 90% of the scheduled class start dates were met under Policy 3. However,
the detainment of 76P20 graduates to assure compliance with these start dates resulted in
the large wait times found with this policy. It should also be pointed out that the QMS
schedule called for the vast majority of follow-on classes to start on a Monday. This
factor also contributed to the longer wait times with Policy 3.

After dropping Policy 3 from further consideration, Policies 1 and 2 were applied for
two additional fiscal years (FY 3 and FY 4). Policy 1 continued to require less wait time
than Policy 2. The principal difference between Policies 1 and 2 is the number of students
required for each class. In Policy 1, class size varied between 35 and 45 students. Under
Policy 2, the class size was equal to that specified in the QMS schedule for the follow-on
courses, where class size varied between 35 and 47 students. Moreover, only nine of the
106 classes on the schedule contained less than 41 students.

The decision was then made to expand the scope of the evaluation to include, in
addition to wait time, the following factors: _

(1) The total number of follow-on classes required by the policy.
{2) The uniformity of class start dates for each follow-on course.
(8) The uniformity of the rate of assignment of 76P20 graduates to the field.

These factors, along with wait time, were perceived as not being of equal importance
to training program managers. Therefore, a differential weighting scheme was developed,
as follows:

(1) Wait time—a weight of three (3).

(2) Uniformity of follow-on course classes—a weight of two (2).
(3) Uniformity of assignments to the field—a weight of two (2).
(4) Number of classes—a weight of one (1).

To compute scores for uniformity, the input quota for each follow-on course and
the number of 76P20 personnel assigned to the field were divided into 12 periods. The
first period included part of July, and all of August and September 1972. The last period
included August and September 1973. Other than for these two time periods, all other
periods represented one month. Using these values as standards, the actual number of
personnel assigned to a follow-on course, or to the field during the same time periods, -
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were compared in order to develop difference scores. A total difference score was
computed for each follow-on course, and then for each policy on all follow-on courses.
Similarly, a total difference score for each policy was computed on the assignment of
76P20 graduates to the field.

The next step in the evaluation procedure was to rank order the raw scores obtained
on each of the four factors, for each policy being evaluated. The final score for each
factor was obtained by multiplying the rank order score by the weight of the factor
involved. These weighted factor scores were then added together to produce a total final
weighted score that was used to determine the relative effectiveness of the policies
under evaluation.

What followed was an attempt to develop a policy that efficiently scheduled
follow-on course classes (in terms of number of classes and wait time), and uniformly
assigned 76P20 course graduates to these classes and to the field. Successive modifications
were made to the basic policies described and evaluated above. These modified policies
(see Table 5) were applied in several simulations, with student course completion times
maintained the same under FY 4. In this way, the rate of student graduation from the
76P20 program under FY 4 was held constant, and the various policies were evaluated.
The results of these simulations are shown in Table 7.

An examination of the uniformity of assignments to the field under Policies 1 and 2
showed that under both policies the entire 76P20 quota was filled between
1 September 1972 and 30 November 1972. In an effort to improve the uniformity of
assignment, Policies 1 and 2 were changed. These changes initially resulted in Policies 1A
and 2A. Another change was made, creating Policies 1B and 2B.

Both Policies 1A and 2A produced greater uniformity in assignment of
76P20 graduates to the field, and less wait time, than their respective basic counterparts
of Policies 1 and 2. However, the uniformity of assignment to the field was still unaccept-
able. Policies 1B and 2B did not improve this situation.

The next step was to institute a policy requirement that 76P20 personnel be
assigned to the field in a uniform matter, which meant that the GPSS program was
modified to produce uniform field assignments. These modifications are referred to as
Policies 1C, 2C, 1D, and 2D.

The comparisons of Policy 1 modifications with those of Policy 2 indicated that
Policy 1 would be more effective in terms of wait time. Thus, Policy 2 alternatives were
dropped from further evaluation.

Policy 1D, relative to the above-mentioned policies, produced the highest evaluative
score. In an attempt to improve these policies, the rules were siightly changed to create
two new policies: 1E and 1F. Policy 1F is the same as Policy 1D except for the day of
the week on which assignments can be made. Policies 1IE and 1F were then compared
with the other policies in FY 4 simulations.

Policy 1E produced an improvement only in the uniformity of follow-on course
classes over that found for Policy 1C. Assigning 76P20 course graduates to the field
Monday through Friday (Policy 1F), as compared to assignment on Fridays only
(Policy iD), produced a small improvement in the uniformity of such assignments, but a
large improvement in the uniformity of class starts for the follow-on courses. On the
factors of wait time and the number of follow-on courses, Policy 1D produced better
scores than Policy 1F.

It was believed that training managers would take exception to the Policy 1D rule
that 76P20 graduates be assigned to the field on -Fridays only. Students would soon
detect this phenomenon, and change their pace of study in order to graduate on a day
other than Friday and therefore be considered for assignment to one of the follow-on
courses. This observation suggested a compromise between Policy 1D and Policy 1F.
Policy 1D was modified to permit assignment of graduates to the field on Thursdays as
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well as Fridays. This policy modification was called Policy 1D'. Policy 1F was also
modified slightly to produce Policy 1F . )

Policies 1D " and 1F ' were compared in FY 4. Policy 1D ' produced the results sought.
Wait time was less under Policy 1D than under 1D. Although Policy 1F ' produced greater
uvniformity in the assignment of 76P20 graduates to the field than that found under
Policy 1F, it also resulted in greater wait time and less uniformity of follow-on
course classes. 3

Policies 1D’ and 1F produced the two highest scores, with Policy 1D’ producing the
highest score. These two policies were selected for further comparisons.

In the next step, Policies 1D’ and 1F were applied for six iterations of the FY 1973
@QMS training schedule (see Table 8). Each iteration resulted in a different graduation rate
of students from the 76P20 course. These simulations are referred to as FY 5—10.
Although these two policies were extremely close on the evaluation criteria of number of
classes and uniformity of follow-on class starts and field assignments, Policy 1D’ was
selected as the optimum follow-on course scheduling policy to employ with the indi-
vidualized, self-paced 76P20 training program, because its wait time was consistently
lower than the others.

CONCLUSIONS AND IMPLICATIONS

The simulations developed in Stage III met the objectives of this effort. Realistic
simulation models of an individualized, self-paced 76P20 training program were prepared.
Information useful to training managers for planning purposes was displayed in the
printouts generated by these simulations. Detailed student flow statistics were generated
by the simulation: the numbers of students in training on any given day (by mode of
instruction, class section, etc.) were presented; the numbers of students absent, lost by
attrition, or graduating from the course on any given day were also displayed.

The specific problem in Stage III was to determine the optimum scheduling policy
for follow-on courses, so that the quotas of each of the advanced-MOS training programs
would be met efficiently. Through an iterative procedure involving several fiscal year
simulations, a scheduling policy was developed that should meet the needs of QMS
training managers. It is recommended that this policy be used to implement the indi-
vidualized 76P20 course, and then be validated when the course is operational. This
follow-on course scheduling policy was Policy 1D, which had the following
characteristics:

(1) A follow-on class did not contain less than 35 or more than 45 students.

(2) The sequence of follow-on classes was the same as that specified in the
FY 1973 QMS schedule.

(3) If more than 106 follow-on classes were required, they started in alpha-
betical order.

(4) Follow-on classes were started Monday through Thursday.

(5) The FY 1973 follow-on course quotas were met.

(6) All 76P20 graduates in excess of the total follow-on course quotas were
assigned directly to the field.

(7) Priority was given to the follow-on courses before assigning 76P20 graduates
to the field. ' '

(8) Assignments to the field were made during July and August 1972 (the
first months of the fiscal year in which the policy was implemented).

(9) No assignments to the field were made during June, July, and
August 1973 until the follow-on course quotas were met.
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(10) Assignments to the field were made on Thursday and Friday until the
follow-on course quotas were met, after which they were assigned Monday
through Friday.

(11) The rate of assignment to the field was uniform.

SUMMATION

The results of this study illustrate the successful use of computer simulation for
training management planning purposes. A fiscal year’s simulation required approximately
20 minutes of CPU time on an IBM 370/145 computer. Although many simulations were
run and evaluated, the value of this information to training managers completely over-
shadows the initial cost. The resultant GPSS program (in Appendix B) can now be rapidly
modified to take into consideration any changes in parameter values required in the
model (e.g., attrition rates, holidays, official class schedules, quotas, etc.). It is felt that
the wusefulness of GPSS as a.training management aid has been demonstrated by
these simulations.




Appendix A
COMPUTER SIMULATION FLOW DIAGRAMS




Flow Diagram 1 — Execution of the 76P20 Training Schedule
(Part 1) )

Define and Establish
1) Calendar for Period of July 10, 1972 through October 7, * "3.  6) Probability distribution for selection of course completion time
2) USAQMS Training Schedule for 76P20 Program, ) distributions for students assigned to programmed-instruction

3) USAQMS, Training Schedule for 76Q20, 76R20, 76520, 76T20 text mode (PI). .
and 76U20 Programs. 7} Audio-visual inude course completion time distributions.

4) Probability distribution for absenteeism. 8) Programmed-instruction text mode course completion

5) Probability distribution for selection of course completion time time distributions.
distributions for students assigned to audio-visual mode {AV).  9) Ariinmetic and Boolean variables.

O
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[ BEGIN SIMULATION |

Record that students starting training this day are
to be assigned to day classes. BLOCK 1.1

7

Execute subroutine Class, Day is a Monday.
{See Diagram 4 for details)

| Weit one day |

Has first part of 76P20 Training Schedule
YES heen completed?

Change program controls to begin readmg next NO
part of Training Schedule.

[

R

Execute subroutine Tload, Day is a Tuesday. '
{Sex Tiagram 5 for details) BLOCK 1.2

] Wait one day | .

1s today July 4th, 1973?

YES

Has second part of 76P20 Training Schedule

Set program contiols to indicate today is a holiday.
been completed?

Wait one day YES

Go to Change program controls to begin reading next
Block 1.3 part of Training Schedule.

b

Is it time to begin night classes?
YES
! NO
Record that sturlents starting training thic day are |
1o be assigned to a might class.

Execute subroutine Tload. Day is a Wednesday.
{See Gisyram 5 for Details)

Execute subroutine Class, Day is a Wednesday.
{See Diagram 4 for details)

[

Wait one day

{to top of next page)
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Flow Diagram 1 — Execution of tho 76P20 Training Schedule

(Part 2)

(from bottom of last page}

YES

!

NO

[ Set program controls to indicate today is a holiday. l

l' Wait one day

Go to
Block 1.4

YES

Is today November 23, 1.972?

Has third part of 76P20 Training Schedule
*been completed?

Change program controls to begin reading next part
of Traininy Schedule,

y

Execute subroutine Tioad.

Day is a Thursday.
(See Diagram 5 for details)

BLOCK 1.3

Dons Christmas recess begin tomorrow?
YES :

["set program contruts 10 show Christmas recess begins
ol g

next day,

NO

Execute subroutine Tload.
(See Diagram 5 tor details)

Day is a Friday.

!

Wait until
January 8, 1973.

;

Goto
Block 1.1

part of Training Schedule.

Change program controls to begin reading final l

Has fourth part of 76P20 Training Schedule
been completed?

i

Execute subroutine Tload.

Day is a Friday.
(Sae Diagram 5 for details) )

BLOCK 1.4

- B e all students graduated from the 76P20 course?

YES

!

NO

1) Compute and record attrition rate for 76P20 course during FY73.
2) Cosnpute and record mean completion time for each class.
3} Set program controls to begin 2nd part of simulation.

“input” 10 Diagram 3.
Begin evaluation of
assignirient policies.

ERIC
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YES

Read and record date of next Monday holiday.
Set prograrn controls to indicate today is a holiday.

| Wait one day !

Record that students starting training this day are
to be assigned to day classes.

!

Execute subroutine Class. Day is a Tuesday.
(See Diagram 4 for details)

Go to Block 1.2

Is today a Monday holiday?

Go to.Block 1.1
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Flow Diagram 2 —~ Student Flow Through 76P20 Course

See Supplementary Diagram 4 for "Student” Input

|

Based on student's assigned mode of instruction and class,
sample designated course completion time distribution and
record for each student his predicted course completion time.

! .

Based on student's predicted course completion time, compute and
record his predicted time 10 complete course Annex A, Tag student
to indicate he is beginning study in Annex A.

| Student completes first day.4l

Was this student lost to attrition during this day?

8LOCK 2.1

YES

r

Record attrition data, Remove
student from course,

i

Program examines ‘next’’ student
attending course at this time.

NO

8LOCK 2.2

l Student completes next day. I 8LOCK 2.3

Was this student lost to attrition duting this day?

Go to Block 2.2
NO

Is today a Saturday?

r

Student spends day engaged
in non-training activities.

i

Go to Block 2.1

1) Record number of days of
training student required to
complete course.

2) Record student's graduation.

3) Tabulate student’s course
completion time as function
of his mode of instruction.

4) Remove student from course.

!

Progratn examines “next’
student attending course at
this tirne,

ERIC
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NO

Is today a training day?

Go to Block 2.3

YES Is student ready to begin study in next Annex of course?

NO

Has student completed
Annex D?

Does the Christmas
YES recess start tomorrow?

NO

1} Con.pute and record pre- ., Goto
dicted time for student fo Block 2.3
complete the next course
Annex.

2} Tag student 10 indicate the
course Annex which he is

starting.

Student spends Christinas recess
engaged in non-training activities.

Was this student lost to attrition
during the Christmas recess?

Go to Block 2.1
Go 10

Go to Block 2.2 Block 2.3



(Part 1)

See Flow Diagram 1 for “Input”

Flow Diagram 3 — Evaluation of Follow-on Course Assignment Policies

1} Compute and record quota for 76P20 personnel to be sent to field.

2} Set program controls for execution of assignment policies.

YES
BLOCK 3.1

1

Set program controls to execute
first assignment policy.

1 first assignment policy to be executed?

Set program controls to execute
second assignment policy.

Set program controls to execute
third assignment policy.

! ¢

Read data table and record the number of 76P20 graduates to be
available for assignment on a Monday.

!

Execute subroutine Start. (See Diagram 6 for details)

Try to assign graduates to a class starting on a Monday.

BLOCK 3.2

v

Increment controls to read next row in data table.

] BLOCK 33

Execute subroutine Find, {See Diagram 7 for details)

!

Execute subroutine Grads, (See Diagram 8 for details)

!

Execute subroutine Start. (See Diagram 6 for details)

Try to assign graduates 1o a class starting on a Tuesday.

i

Increment —uatrols to read next row in data table.

{

Execute subroutine Find. (See Diagram 7 for details)

ERIC

Aruitoxt provided by Eic:

(to top of next page)
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E

Flow Diagram 3 - Evaluation of Foilow-on Course Assignment Policies

(Part 2)

{from bottom of last page)

Is tomorrow July 4, 1973?
YES

{

1) Read data table and record the
number of 76P20 graduates to
be available for assignment on
this day a Tuesday.

2) Compute and record time
graduates will spend awaiting
assignment,

[ Execute subroutine Grads. {See Diagram 8 for detaits) ]

3

Execute subroutine Start. {See Diagram 6 for details)
Try to assign graduates to a class starting on a Wednesday.

'

[ Increment controls to read next row in da*1 table. l

[ Execute subroutine Find. (See Diagram 7 for details) |

Is tomorrow November 23, 19737
YES

1

1) Read data table and record the
number of 76P20 graduates to
be available for assignment on
this day a Wednesday.

2) Compute and record time
graduates will spend awaiting
assignment,

Is the first or second policy

YES being executed?

Has the USAQMS follow-on course
schedute been completed under
the third policy?

NO

[ Execute subroutine Grads. (See Diagram 8 for details}|

Set program controls to try to assign available

‘ graduates to the field.

Exacute subroutine Start. {See Diagram 6 for details) 1
Try- to assign graduates to class starting on a Thursday.

Execute subrcutine Grads. {See Diagram 8 for details) |

|

[ increment controls to read next row in data table. |

[ Execute subroutine Find. (See Diagram 7 for details) |

Set program controls to try to assign graduates
available on this day a Thursday to the field.

O

RIC

Aruitoxt provided by Eic:

Go to Block 3.2



Supplementary Diagram 4 — Subroutine Class

From Diagram 1

Does 76P20 Training Schedule indicate a
YES class is to start today?

NO

1) Read and record number of students to be in this class. Go to Blo.ck 4.1

2) Compute and record the number of students in class to be
assigned to the AV and P! modes of instruction,

]

Select and record the 1D numbers of the distributions to be used
in assigning course completion times to the AV mode and Pl mode
students in this class,

\ i
Create required number of AV mode students. Tag students as to “Students’’ enter 76P20 course
mode of instruction and day or night class. one at a time. See Diagram 2,
/
Create required number of Pl mode students. Tag students as to "Students'’ enter 76P20 course
mode of instruction and day or night class. one at a time. See Diagram 2,
Execute subroutine Tload. (See Diagram 5 for details) BLOCK 4.1

Y

Go to the block that follows the one which called for
execution of this subroutine, (Diagram 1)
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Supplementary Diagram 5 — Subroutine Tload

From Diagraro§ 1and 4

Sample absenteeism distribution and record
the absentee rate to be applied this day.

Was yesterday a holiday?
YES

NO

\
I Double the predicted absentee rate.

/ i

Compute and record the number of students absent and the number
of students available for training this day as a function of:

a) the course Annex in which they are studying,
b) the mode of instruction, ‘
¢) whether they are members of a day or night class.

Y
Go to the Block that follows the one which called for
execution of this subroutine. {Diagrams 1 and 4)




Supplementary Diagram 6 — Subroutine Start

(Part 1)

From Diagram 3

Are the quotas for al

YES

Are there any graduates
awsiting assignment?

BLOCK 6.1

YES NO
is the quota for 76P20 feee——p GO 10 Block 6.2

personnel filled?

{ollow-on courses filled?

NO

Is first policy
being executed?

Ara there sufficiant graduates Go to Block 6.6
ilabla to ini {on top of
siza class? next page)

NO
~——~ Go to Block 6.1

BLOCK 6.3

Based upon prescribed maximum class size,
compute and rccord the number of graduates
of those available who can be assigned.

YES NO
Execute subroutine Field.
(See Diagram 9 for details) YES
Go 1o the block that follows the
one which called for execution BLOCK 6.2
of this subroutine. (Disgram 3)

Read USAQOMS Schedula for follow-on courses
and record 1D # of next courss to start a class.

BLOCK 6.4

YES

1) In alphabetical order and starting with previous course
1o which class was assigned. select and record 1D # of
next course whose quota is not fitled.

2) Set controls to indicate complete USAOMS Schedule
has been read.

[Execute subroutine Corse. (See Diagram 10 for details} |

¥

[ Execute subroutine Cafil. {See Diagram 11 for details)]

BLOCK 6.5

Has the complete USAOMS
Schedule been read?

NO
I's the quota filled for
YES the course selected?
NO  Go 10
Block 6.5
Go to
Block 6.4

Can a class for this course be started
from those graduates available?

-YES NO

1} Record number of graduates 1o be in this class.

2) Compute quota rernaining for this course.

3) Compute and record nurnber of graduates stil!
awaiting assignrnent on this day.

[ Execute subroutine Nocla. (See Dragram 12 for details)_]

ts the quota for this
course now filled?

YES NO
- Go to Block 6.1

[?et controls to prevent any more graduates being assigned to this coursﬂ

Are the quotas for all follow-on
courses now filled?

YES
Go to Block 6.3

Set controls to prevent any more graduates
being assigned to the follow-on courses.

Go to Block 6.1
Q
ERIC

Aruitoxt provided by Eic:

¥

1) Record ID # of course for which class
could not be assigned.

2) Set controls to exclude ol ove course
from turther consideration 1t this timne.

Execute subroutine Next,
{Sce Diagrarn 13 for details)

Is there any other course for
which a class can be assigned?

Goto
Block 6.1

Go to
Block 6.5
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Supplementary Diagram 6 — Subroutine Start
(Part 2).

(from previous page)

vES I3 second policy being executed?
BLOCK 6.6

Are there graduates available to meet
class size specified on USAQMS Schedule?

Has the complete USAQMS
Schedule been read?
BLOCK 6.7
YES VES

Go to Block 6.1 {to top of

next page}

L £ xizcute subroutme Sinto. {Sce Diagram 14 for details) ] Are the quotas for all

follow-on courses filled?

BLOCK 6.8

Are the yuotas for all
follow-on courses filled? Go to
Block 6.10

YES

Go 10 Block 6.6

Is the quota for 76P20
personnel filled?

YES Block 6.1

Go 1o In alphabetical order, excluding those courses whose quotas
Block 6.1 are already filled, select and record 1D # of next course to BLOCK 6.9
which a class can be assigned.

E xecute subroutine Find. J —‘

{See Diagram 7 tor details) - -

1} Based on specified maximum class size, compute and

record the number of graduates who can be assigned.
2) Set control to indicate at least minimum size class is to

be assigned.

L Execute subroutine Corse. {See Diagrarn 10 for delaille

Will the assignment ol this number of graduates to this
course result in a rernaining quota which could not

YES be fit'=d with classes of the prescribed sizes?

NO

Is there another course to which
graduates can be assigned?

1) Rerord number of graduates to be in this class.
Go to 2) Compute quota remaining for this course. )
Block 6.1 3) Compute and record number of graduates still
awaiting assignment on this day.

¥

I Execute subroutine Nocla. {See Diagram 12 for detaili ]

Go to
Bludk 6.9

Is the quota for this

illed?
YES course filled?

Set rontrols to prevent any more graduates
heing assigned to this course.

Go to Block 6.8

ERIC &

Aruitoxt provided by Eic:



{trom jrevious pagel

Supplementary Diagram € — Subroutine Start

{Part 3)

R

Raad USAQMS Schidule for follow-on courses and record.
11D # of next cuurse to start a class
2) The date the class (s to start,
3} The number of students to be in the class.

15 class to start tomorrow?

Go to Block 6.1

Are there sufficient graduates available
1o meet prescribed class sive?

YES
NO
Execute subroutine Sinto. {See Diagram 14 for details) Can prescribed minimutm
sice class be assigned?
Are the quotas for all YES NO

YES

YES

BLOCK 6.10

Execute subrouting Find.
{See Diagram 7 for details

|

ERIC

Aruitoxt provided by Eic: .

Is the quota for 76P20
personnel filled?

NO Go 10

Block 6.1

follaw-on courses filled?

£ xeuute subroutineg Sinto.
{See Diagram 14 for details)

Go to
Block 6.7

NO

Has the complete USAQMS
Schedule been read?

I Increnient controls to read next row in USAQMS Schl:duﬂ

Go to Block 6.7

y
Set controls o indicite cotplete
USAQMS Schedute has been read.

Go 1u Block 6.1
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Supplementary Diagram 7 — Subroutine Find

From Diagrams 3, 6,8, and 14

Are the quotas for all follow-on courses

YES and 76P20 personnel filled?

Does this complete the
evaluation of the
first policy?

NO

Has the final row in this

YES data table been read?

NO

\
Set program controls Set controls to begin reading '
for execution of the - first row in next data table.
second palicy.
1 Y

Go to the block that follows the one
which called for execution of this
subroutine, (Diagrams 3, 6,8, and 14)

Does this complete the evaluation
of the second policy?

YES NO

Set program controls for
execution of third policy.

\ \

Go to Block 3.1, Uerminate simulation,
Diagram 3




Supplementary Diagram 8 — Subroutine Grads

From Diagrams 3 and 9

Read data table and record the number
of 76P20 students graduated this day.

YES

Is the quota for 76P20

Is tomorrow a Friday?

NO

personnel filled?

Is the third policy
being executed?

YES NO  Goto

Compute and record time graduates
will spend awaiting assignment.

E xecute subroutine Field.
{Sen Diagram 9 for details)

- Block 8.1

Is tomorrow

]

a Thursday?

1

increment controls to read next
row in data table,

YES NO  Go 1o

Block 8.1

!

Has the complete USAQMS

Execute subroutine Find.
{See Diagram 7 for details)

Schedule been read?

!

YES Go to

1) Read data table and record the
number of 76P20 students
graduated this day a-Friday.

2} Compute and record time
graduates will spend awaiting
assignment.

Block 8.1

Is the quota for 76P20
personnel filled?

YES NO

i

¥

Increment controls to read row in
data table corresponding to a

Execute subroutine Field.

Compute and record time
(See Diagram 9 for details)

graduates will spend
awaiting assignment.

Monday.
r

1

Go to Block 8.1

Execute subroutine Find.
{See Diagram 7 for details)

Go to Block 8.1

Is tomorrow

YES

Does the Christmas rece
start tomorrow?

YES NO

a

Monday holiday?

Go to
Block 8.1

2SS

Compute and record time graduates
will spend awaiting assignment.

¥

Go to the block that follows the one
which called for execution of this
subroutine. {Diagrams 3 and 9)

BLOCK 8.1

O

ERIC

Aruitoxt provided by Eic:

Y

Compute and record time graduates
will spend awaiting assignment,

B!

l Go to Block 3.3, Diagram 3
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Supplementary Dicaram % — Subroutine Field

From Diagrams 6 and 8

l

Record the number of graduates available
for assignment to the field.

YES

Are the quotas for all the

X1

BLOCK 9.1

1) Record the number of 76P20 graduates
assigned to the field this day.

2} Compute quota r ining for 76P20
personne! to the field.

personnet lilled?

YES

graduates

Set controls to prevent any more 76P20

being assigned to the field,

YES

Are the quotas for all
follow-on courses
filled? y

NO

(See Diagran

Execute subroutine Find,

1 8 for details)

——

BLOCK 9.2

Compute and record time graduates
will spend awaiting assignment.

BLOCK 9.3

Go to the block that follows the one
which called for execution of this
subroutine. {Diagrams 6 and 8)

O

ERIC?
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YES

Is the quota for 76P20

YES

follow-on courses filled?

Are assignments to be made

on Thursdays an¢ Fridays?

Are assignments to be
made during summer

months?
YES NO
|s tomorrow a
Thursday or
Friday?
YES NO
Go to
Block 9.2

Are assignments to be

months?

YES NO

made during summer

{s tomorrow in
the summer
months?

Are assignments to be made
at uniform rate?

NU

Go to Block 9.1

Compute and record the number
of graduates to be assigned under
uniform rate formula.

!

Go to
Block 9.1

YES NO
Go to
Block 9.1
Go to
Block 9.2
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Supplementary Diagram 10 — Subroutine Corse

Are graduates to be assigned

to the 76Q20 course?

YES

From Diagrams 6 and 14

YES

to the 76R20 course?

YES

Are giaduates 1o be assiyned

to the 76520 course?

YES

Are graduates to be assigned

1o the 76 T20 course?

L YES

the 76U
course?

YES

[eflals] ]v]

As a tunclion ot the tollow-on course and assignment
policy, assign unigue program control codes and data

storage locations.

Go 10 the block that {ollows the one which called for
execution of this subroutine, {Diagrams 6 and 14)

Are graduites to be assigned

Are graduates to
be assigned to

YES

YES

20

NO

NO

NG

»

NO

Is the gquota for the 76Q20
course not filted?

NO

course not tilled?

NO

course not filled?

NO

course not tilled?

NO

course not filled?

NO

he quota for the 76R20

he guota for the 76520

the quota {or the 76720

he quota tor the 76020

NO

L

1

An error has occurred. STOP
THE SIMULATION,
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Supplementary Diagram: 11 — Subroutine Cafil

Would the assignment of a lesser number of
graduates but yet greater than or equal to the
minimum class size, result in a remaining

quota which cannot be filled with
classes of the prescribed sizes?

YES

Y

From Diagrams 6 and 13

YES

NO

Would the assignment of this number of
graduates to this course result in a

remaining quota which cannot be
filled with classes of the pre-
scribed sizes?

NO

P
L

\

Set program controls to indicate that
this number of graduates may be
assigned as a class to this course.

1) Record ID # of course to which
this number of graduates could
not be assigned.

2) Set controls to indicate graduates
cannot be assigned to this course,

3) Set controls to prevent any further
effort at this time to assign
graduates to this course,

O

E

Aruitoxt provided by Eic:

RIC

Compute and record the maximum
number of graduates who may be )
assigned to this course,

y

Set program controls to indicate that
this number of graduates may be
assigned as a class to this course.

44
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\ \

i .

Go to the block that follows the one
which called for execution of this
subroutine. (Diagrams 6 and 13)




Supplementary Diagram 12 — Subroutine Nocla

From Diagrams 6 and 14

L

Record the following for each group of graduates assigned as a
class to the follow-on course:

1) Julian date assignment was made.

2) Number of graduates assigned to each class this date.

3) Total number of graduates assigned to each course during FY.

4) Number of classes assigned each course this date.

5) Total number of classes assigned each course during FY.

6) 1D # of follow-on course to which classes were assigned .
7) Number of assignment policy being executed.

8) Location and identification codes for data storage devices.

1

Store above data in designated storage areas,

Y

Go to the block that follows the one which called for
execution of this subroutine. {Diagrams 6 and 14)
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Supplemenfary Diagram 13 — Subroutine Next

From Diagram 6

|

Set subroutine controls to exclude previously selected
Follow-on course from consideration for assignment BLOCK 13.1
of a class at this time.

Is there at least one follow-on course which
has not been excluded from consideration

YES or whose quota is not filled?
NO
\ Y
In alphabetical order, starting with course 1) Reset controls to clear any courses
previously excluded from consideration excluded from consideration on this day,
and excluding all courses whose quotas are 2) Set controls to indicate graduates
filled, select and record 1D # of follow-on cannqt be assigned to a follow-on course
course for assignment of graduates. on this day.

Y

Execute subroutine Cafil.
(See Diagram 11 for details)

Can graduates be assigned to a class
for the course selected above?

YES
Go to Block 13.1

1) Set controls to indicate graduates can be
assigned to the course selected.

2) Reset controis to clear any courses
excluded from consideration on this day.

A /
Go to the block that follows the one
which called for execution of this
subroutine. (Diagram 6)

ERIC
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Supplementary Diagram 14 — Subroutine Sinto

From Diagram 6

Read USAQMS Schedule and record 1D # of
next course to be assigned a class.

Is second policy being executed?

YES

USAQMS Schedule?

NO

Based on minimum class size of 20 and
the follow-on course’s remaining quota,
compute and record the number of
graduates to be assigned to this class.

|

Read USAQMS Schedule and record
the number of graduates to be assigned
to «lass for this course.

—

Execute subroutine Corse.

"(See Diagram 10 tor details) I

1) Comnpute and record the quota renaining
to be filled for this course.

2) Compute and record the number of grad-
uates still awaiting assignment on this day.

Execute subroutine Nocla.
{See Dragram 12 for details)

Is the guota for this
course now filled?

YES

Set controls to prevent any more
graduates being assigned to this class.

Has the complete USAQMS

Schedule been n:ad?

YES

Is third policy
being executed?

YES

is there at least one follow on course
whose quota is not yet filled?

NO

}

increment controls to read next course on
USAQMS Schedute to be assigned a class.

Go to Block 14.1

NO

3

1) Set controls to indicate complete USAQMS
Schedule has beer. read.

2) Reset controls to clear indication that USAQMS
schedule specified class size could not be met.

" Set controls to prevent any more graduates
being assigned to any follow-on courses.

Does the quota for 76P20 personnel
1o the field remain to be filled?

YES

Go to tha block that follo:~s tha one which called
for ion of this sub i (Diagram 6)

BLOCK 14.1

Execute subroutine Find.
{See Diagram 7 for details)




Appendix B
FINAL GPSS PROGRAM




BLOCK

NUMBER =LOC OPERATION A¢B,CoNDiEsFGoHy! COMMENTS
SIMULATE
1 MATRIX He 994950
2 MATRIX Hy 99,50
3 MATRIX H199,50
4 MATRIX Hy 99,50
5 MATRIX Hy 60,50
6 MATRIX Hel25,46
7 MATRIX He 12546
8 MATRIX Hel25+6
STORAGE $1-S22,1000
* ESTABLISHFS CALENNAR
INITIAL MHL(1¢1)4192/MHL(241),193/MHL(3,1),194/MH1(4,1),195
INITIAL MHI(5,1),196/MHL(641)o197/MHTI{T91),198/MHL(8,1),199
INITIAL MHI(9,1)4230/MH1(10,1),201/MH1(11,1),202
INITIAL MHL1(1241)1,203/MHL(13,1),204/MH1{1441):205
INITIAL MHl(lS.l).206/MHlf16'l)'207/MHl(lT'lbfgnﬂ‘
INITIAL MHL1(18+1),209/MH1(19,1),210/MH1{20+1)+211
INITIAL MH1(2191)4212/MHL1(2241),213/MHL1{23,1),214
INITIAL MH1(2691),215/MHL1(25,1),216/MH1{2641),217
INITIAL MH1(2741),218/MH1(28,1),219/MH1(29,1),220
INITIAL MHL(3001),221/7MH1(31,1),222/MH1(32,1)4+223
INITIAL MH1(033,1),2264/MH1(34,1),225/MH1(35,1),226
INITIAL MHL{36,1),227/MH1(37,1),228/MH1(3R8,1),229
INITIAL MH1(39,1),230/MH1(40,1),231/MH1{41,1),232
INITIAL MH1(4291),233/MH1(43,1),234/MH1144,1) 4215
INITIAL MHL1(45411,236/MHL(4641)9237/MH1(4T7,1),238
INITIAL MH1(48,1),239/MH1{49,1),240/MH1(50,1),241
INITIAL MHL(5151),242/MH41(52,1),243/MH1(5341),244
INITIAL MHL1E5441),245/MH1(55,1),246/MHL{56,1),247
INITIAL MHL(5T791),248/MH1(58,1),249/MH1(59,1},250
INITIAL MHI(6001)4251/MHLI61,1),252/MH1(6241),253
INITTAL MH1(6391)42564/MHL(64,1)4255/MHL(6541),4256
INITIAL MHL1(6601),25T/MHL{6T,1),258/MH1(68,1),259
INITIAL MHL(6941)4260/MHLITO,1),261/MH1(T1,1),262
INITIAL MHLUT2+41)9263/MHL(T3,1),264/MH1(T4,1),265
INITIAL MHY(TS¢1)4266/MHL(T6,1),26T/MHL(TT,11),268
INITTAL MH1{7891)9269/MHL1(T9,1),270/MH1(80,1),2T71
INTTIAL MHL(B81,1),272/MH1(82,1),273/MH1{83,1),274
INITIAL MH1(84,1),275/MHL1{85,1},2T6/MH1(86:1),277
INITIAL MHLI{8791),278/MH1(88,1),279/MH1189,1),280
INITIAL MH1(90,1),281/MH1(91,1),282/MH1(92,1).2R3
INITIAL MH1(93,1),2R4/MH1(94,1),285/MH1{95,1),286
INITIAL MHL1(9641),287/MH1(97,1),288/MH1(98,1),289
INITIAL MH1(99,1),290
INITIAL MH2(L191)4291/MH2(241)42932/MH2(341),2937/MH2(%,1):294
INITIAL MH2(S591) 4295 /MH2(641) 4296 /MH2(T41),29T7T/MH2(R,11+298
INITIAL MH2(9,1)¢299/MH2(10,1),300/MH2{11+1),301
INITIAL MH2(1291),302/MH2{13,1),303/MH2(14,1),304
INITIAL MH2(15,1)9305/MH2(16,1),306/MH2{17,41),307
INITIAL MH2(18,1),308/MH2(19,1),309/MH2{20,1),310
INITIAL MH2(21s1)9311/MH2(22,1),312/MH2(23,1)},313
INITIAL MH2(2441)4314/MH2(25,1),315/MH2(26,1),216
INITIAL MH2(2T741),317/MH2028,1),318/MH2(29,1),319
INITIAL MH2(30¢1),320/MH2(31,1),321/MH2(32,1)+322
INITIAL MH2(33,1),323/MH2(34,1),324/MH2(35,1),325
O
ERIC s
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STATEMFENT INITIAL MH2(36,1),326/MH2(37+1),327/MH2(38,1),328

NUMRER INITIAL MH2(39,1),329/MH2(40+1),330/MH2(&1+1),331
23 INITIAL MH2(42,1)9332/MH2(43,1)4333/MH2(44,1),334
24 INITIAL MH2(4541),335/MH2{46+¢1)4336/MH2(4T,1) 4337
25 INITIAL MH2(48,1),338/MH2(49,1)+339/MH2(50,1),340
26 INTTIAL MH205191) ;341 /MH2(52,1) 4342/MH2(53,1),343
27 INITIAL MH2(5441),344/MH2(55+1)4345/M42(56,1) 4346
28 INITIAL MH2(5T7+1),347/MH215841),348/MH2(59,1),349
29 INITIAL MH2(60,1),350/MH2(61,1),351/MH2(62,1),352
30 INTTIAL MH2(63,1)9353/MH2(64+1)4354/MH2(65,1),355
31 INITIAL MH2(6641)4356/MH2(6T+1)0+35T/MH2(6R,1),358
32 INTTIAL MH2(69,1),359/MH2(T0,1),360/MH2(T]1,1),4361
33 INITIAL MH2(T2,1),362/MH2(T3,1)4363/MH2(T401),366
34 INITIAL MH2(75,1)¢365/MH2{T6,1),3366/MH2(TT,1) 41/MH2(TB,1),2
35 INITTAL MH2(T9 1), 3/MH2{B80,1)94/MH2( 8141} ,5/MH2(82+1),6
36 INITIAL MH2(B3,1) s T/MH2(84,41)¢B/NH2(85,41),9/MH2(86,1),10
37 INITIAL MH2(BTy1),11/7MH? (88, 1),12/MH2(89411,13/MH2(90+1)014
38 INITIAL MH2(9141),15/MH2(92,1)416/MH2(93,1),17/MH?2(94,1),18
19 INITTAL MH2 (9531 ) 19/MH2 (96, 11,20/MH2(9T,1),21/%H2(98,1),22
40 INITIAL MH2(99,1),23
41 INITIAL MH3(191)¢26/M43(2,1)425/MHA(3,1),26/MH3(4,1),27
42 INITIAL MH3(5 4101 42R/MH3I{ 6410 9?29/MHI( T4 11,20/MHA(8,1),31
43 INTTIAL MH3(9,1),32/MH3(100s1)+33/MH3I(11,1),34/MH3(12,1),35
44 INITIAL MH3(13,1),36/7MH3(14,1)437/MH3(15+1)938/MH3(16,1),39
45 INITIAL MH3(17¢1)940/MH3(18,1),41/MH3(19,1),42/MH3(20,1),43
46 INITIAL MH3(21 1) ,64/MHI(22,1),45/MH3{23,1)+46/MHI(24,1)047
47 INITTIAL MH3(2501)¢48/MA3(26,1),49/MHI(27,1),50/MH3(28,1),51
48 INITIAL MH3(?79+1)452/MH3(30+1),53/MH3(31,1),54/MH3(32,1):55
49 INITIAL MH3(33,1),56/MH3(34,1)+5T/MH3(35,1)¢58/MH3(36,1),59
50 INITIAL MH3(37431),A0/MH3(38,1),A1/MH3(39,1),62/MHI{40,1),63
51 INITIAL MH3(41,1),64/MH3(42,1)¢65/MH3(43,1)466/MHI(44,1)4h7
52 INITIAL MH3(45,1),68/MH3(46,1),69/MH3(47,1),TO/MH3(48,1),71
53 INITIAL MH3(49,1),72/H3(S0, 1), 73/MH3{5141) e T4/MH3(52,1),T75
54 INITIAL MH3(53,1),76/MH3(5%, 1), TT/MH3(55,1),7T8/MH3(56,1),79
55 INITIAL MH3(5T,1),80/MH3(58,1),81/MH3{59,1),82/MH3(A0,1),83
56 INITIAL MH3(6101)s84/MH3I(62,1),R5/MH3(63,1) 4A6/MH3{64,1),87
57 INITIAL MH3( 65,1 ), 83/MH3I(6691)1B9/MH3(6T+1),90/MH3I(68,1)991
58 INITTAL MH3(69¢1)9¢92/MH3(T0,1),93/MH3(T1,1),94/MH3(T2,1),95
59 INITIAL MH3(T73,1)396/MH3(74,1),9T/MH3I(TS41),98/MH3I{T6,1),99
60 INITIAL MH3(TT,10,100/MH3{T78+1)4101/MH3(79,1),102
61 INITIAL MH3(80,1)y103/MH3(BL,1),104/MH3(B2,1),105
62 INITIAL MH3(83,1),106/MH3(B4,1),107/MH3(85,1),108
f3 INITIAL MH3(86,1),109/MH3I{BT,1),110/MH3(8R,1),111
64 INLTIAL MH31B9,1),112/MH3(20,1),113/MH3(91,1),114
65 INITTAL MH3(92,1)¢115/MH3(93:1),116/MH3(94,1),117
66 INITIAL MH3(95,1),118/4H3(96.1),119/MH3(9T,1},120
67 INITIAL MH3(98,1),121/MH3(99,1),122
68 INITIAL MHG({1 910 9123/MH4(2,1)4124/MH4G(3,11,125/MH4(4,1)4126
69 INITIAL MHGUS 1) 0127 /MHA (6421, 128/MHG(T,1),129/MHG( 8,114,130
70 INITIAL MH4(901),131/MH4(10,1),132/MH&(11,1),133
71 INITIAL MHGU12,1)0134/MHG(13920,135/MH4(14,41),136
72 INITTAL MH4(15¢1),137/MH4(1641),138/MH&(17,1),139
73 INITIAL MH4(1891)y140/MHG(1941)¢141/MHG(20,1),142
74 INITTAL MH4(2141),163/MHG(22,1),144/MH4(23,1),145
75 - INITIAL MH4(2491),146/MH4(25,1) 4 14T/MH4(2601),148
76 INITIAL MH&(2T7¢1)4149/MH4(23,1)0150/MH4(29,1},151
77 INITTAL MH4(30,s1),152/44(31,1),153/MH4{32,1),15¢4
\‘l
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INITIAL
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INITIAL
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INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
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INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL
INITIAL

MH&(33,1),155/MH4(34,1),158/MH4(35,1),157
MH&(3641),158/MH4(37,1),159/MH4(38,1),160
MH&(39,1)y161/MH4(40,1) ,162/MH4(414+1),163
MH4(4291)y164/MH4(43,1),4165/MH4(44,1),166
MH4 (45,1 )y 167T/MH4(46,1) 4 168/MH4(4T,1),169
MH&( 4891 )9 2 70/MH4(49,1) 4 171/MH4(50,1),172
MH4(S5141),173/MH4(52,1)4174/MH4(53,1),175
MH4(5441)9176/MH4(55,1),17TT7/MH4(56,1),178
MH4(5T,1),179/MH4({58,1),1B0/MH4({59,1),181
MH4{(60,1),182/MH4(61,1)+183/MH4(62,1),184
MH&(63,1),185/MH4(64,1)4186/MH4(65,1),187
MH4(6641),188/MH4(6Ty1),189/MH4(6841),190
MH4(6991)y191/MH4(T70,1)4192/MH4(T71,1),193
MHG( 7291 ) 9194 /MH4(T3,1)4195/MH4(T4,1),196
MH&(T7Sy1),197/MH4{T6410 4 198/MH4(TT,1),199
MH4(T7841),200/MH4(T9,14,201/MH4(80,1),202
MH4(B8191)9203/MH4(B241) +204/MH4(8B3,1),205
MH4(B4,1),206/MH4(B5,1),207/MH4(R6,1),208
MH4(B7,1)9209/MH4(88,1) 4210/MH4(R9,1),211
MH4(90,1),212/MH4(91,1),213/MH4(92,1),214
MH4(93,1)3215/MH4({94,1)+216/MH4(95,1),217
MH4(96,41)4218/MH4(9T,1),219/MH4(98,1},720
MH4(99,1),221
MHS{191)4222/MHS5(2,1)4223/MHS5(3,1),224/MHS514,1),225
MHS(S41)4226/MHS(641) y22T/MHS( Ty 1)4228/MHS5{8,1),4229
MHS(951)+230/MH5(10,1),4231/MHS5(11,1),232
MH5(1241),233/MHS5(13,1),234/MHS5(14,1),235
MHS{15,11,236/MHS(16,1),237/MHS5(17,1),238
MHS(1841)y239/MHS( 19,10 49240/MHS5(20,1),4241
MHS(21,41)4242/MHS(2241)4+243/MHS(23,1),244
MHS(24,1)y245/MHS(25,1)4246/MH5(26,1) 4247
MHS(27,119248/MHS(2841) 4249/MHS5(29,1),250
MHS(30,1)4251/MHS(31,1),252/MH5(32,1),253
MHS(33,1),254/MH5(34,41)4255/MH5(35,1)+256
MHS(36,1),257/MH5(3T7,1).258/MHS{3R,1),259
MHS(39,19,260/MHS5(40,1),261
MHS(41,1),262/MHS(42,1),263/MH5(43,1),264
MHS(4491)¢265/MHS5(45,1)4266/MHS(46,1),267
MHS{4T»1),268/MHS5(48,y1)+269/MHS5(49,11},270
MHS(50,1),271/MHS(5]1,10,272/MHS( 52,114,273
MHS(5341),274/MH5(546,1),275/MH5(55,12,276
MHS{56,1)y27T/MHS5(5T7,1),278/MHS5(58,1)1,279
MH5(59,11,280/MHS5{60+1),281

: ESTABLISHES T76P20 TNG SCHEDULE
MH1(142)490/MH1(802)+y90/MHLL15,2!4+30/MH1(22,2),90
MH1(2942)490/MH1{36,2),90/MH1(43,2),90/MH1(50,2),730
MH1(5842)490/MHL (6442) +90/MHLI{T14+2),490/MH1(T78,2)+90
MH1(8542)490/MH1(93,2)490/MH1(99,2) ,90/MH2(2,2),45
MH2(B842) s90/MH2(942) 945/ MH211442)390/MH2(16,2) 445
MH2(2242)990/MH2(23,2) y45/MH2(2842) 490/ MH2(30,2),45
MH2(35+2)+90/MH213T+2)+45/MH2{4242) 490/ MH2(44,42) 445
MH2(4992)989/MH2(51+2) +45/MH2(5642),88/MH2(58,2) 445
MH2(B8442)+98/MH2(93,2)+45/MH2(98,42) ,98/MH3(1,2),445
MH3(692)¢98/MH3({B8y2) y45/MH3{13,2),99/MH3(15,2) 445
MH3(20,2)4100/MH3(22,42) y45/MH3(28+2)4100/MH3(29,2),%5
ME3(34,2),100/MH3(3642) +45/MH3{41+2)+100/MH3(43,2),44
MH3(4842)+100/MH3(5042) +44/MH3(5542)4100/MH3{5T7,2) %4



INITIAL MHI(6292)y 100/MH3(6442) 344/MH3169,2),100/MH3(T1,2),44

INITIAL MH3(7642)y102/MH3(78,2)+44/MH3(83,2),102/MH3(85,2) 444
INITIAL MH3(9042 )y 102/MH3(92,2) ,44/MH3(9T7,4,2),102/MH3(99,2),04
INITIAL MH4{542) g 102/MH4(T+2) y44/MH4112,2)9102/MH4(14,2) 444
INITIAL MH4(19,2)4102/MH4(274+2),102/MH4(33,2),102
INITIAL MH4(4042),102/MH4{47,2),102/MH4(54,2),102
INITIAL MH4(61,234102/MH4( 68,420,102

* CODES CALENDAR HOLIDAYS

INITIAL MH1{57430)+5/MH1(92,30),5/MH2(7,30),5/MH2{38,30),5
INITIAL MH2170430),5

INITIAL MH3(27,30)45/MH4(26430) +5/MH4(63,30),45/MH5(25,301),5

* CLOCK TIME OF HOLIDAYS
INITIAL XH1¢5T/XH2492/XH3, 106/XH4.225/XH50323/XH6-421/XH9-10
INITIAL XHT7+1/XHBy1/XH10,90

* ESTABLISHES QMS SCHEDULE~COURSE OUOTAS
INITIAL XH2814902/XH2824360/XH283,2105/XH2B4,399/XH285,895
INITIAL XH286,902/XH2874360/XH288,2105/XH289,399/XH290,895
INITIAL XH291,4661

* ESTABLISHES QMS SCHEDULE~CLASS ORDER AND SIZE
INITIAL XH169,335
INITIAL XH1T0~XH173¢4345/XH1T44144/XH1T75,346/XH1T6,145
INITIAL XH177+4545/XH1784246/XH1T794537/XH1804346/XH181,445
INITIAL XH182-XH183,345/XH184,145/XH185,345/XH1B6,145
INITIAL XH187+545/XH188¢346/XH1899545/XH190,246/XH191,445
INITIAL XH192-XH195+9345/XH196,145/XH197,545/XH1 98,145
INITIAL XH199,345/XH20049246/XH201,445/XH202, 545
INITIAL XH203~XH206 9345/ XH207+145/XH208, 346/ XH209,145
INITIAL XH210,545/XH2114246/XH212,445/XH213, 541
INITIAL XH214=-XH215+345/XH216,541/XH217T~XH21R+345/XH219,344
INITIAL XH220,541/XH221,145/XH222,345/XH223,246/XH224,145
INITIAL XH225,545/XH2264443/XH22T7~XH228,345/XH229,541
INITIAL XH230~XH231,4345/XH232,138/XH233,145/XH234, 345
INITIAL XH235,247/XH236,541/XH237 4344/ XH238,545/XH239,145
INITIAL XK240,y445/XH241~XH242:345/XH243,541/XH244~XH245,345
INITIAL XK246,138/XH247,145/XH248+545/XH249,5417/XH250,4247
INITIAL XH2514345/XH2524 343/ X253 145/ XH254 4445
INITIAL XH255-XH258 4345/ XH259,443/XH260,137/XH261,145
INITIAL XH262+1545/XH2634541/XH2649345/XH265+443/XH2664145
INITTAL XH26T~XH269 4345/ XH2T70,236/XH271,545/XH2T724535
INITIAL XH273-XH2T74,4135 )

* ESTABLISHES QMS SCHEOULE~CLASS START DATE
INITIAL XH309,227
INITIAL XH310- XH311.249/XH312 XH3134255/XH314~XH315,262
INITIAL XH316~XH317,269/XH318~XH319,276/XH320-XH321,284
INITIAL XH322-XH323,290/XH324~XH325,298/XH326-XH327,304
INITIAL XH328~XH329,311/XH330~XH331,318/XH332-XH333,325
INITIAL XH334~XH335,332/XH336-XH337,339/XH338-XH339,346
INITIAL XH340-XH342 4353/ XH343~XH344,8/XH345-XH346,15
INITIAL XH34 7~XH348922/XH3I49-XH350129/XHIS1~XH3 53,36
INITIAL XH354-XH356 y43/XH357-XH359,51/XH360,57
INITIAL XH361=-XH362+64/XH363+73/XH364~XH365,78/XH366,80
INITIAL XH367-XH368+85/XH3£9,87/XH3T0~XH3T71492/XH3T72,94
INITIAL XH373~XH374,99/XH375-XH376+106/XH3T77T-XH3T78,108
INITIAL XH379-XH380,113/XH381-XH382,120/XH383,122
INITIAL XH384-XH385,127/XH386,129/XH3B7~-XH388,134/XH389,136
IMNTIAL XH390-XH391,141/XH392,143/XH393-XH394,149
INITIAL XH395-XH396 4155/ XH397-XH398,162/XH399,163/XH400+164
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339
340
341
342
343
344

354
355

366

4

INITIAL XH&01-XH4D2 4169/ XH403,1T71/XH&0441767/XH405,177
INITIAL XH406~XH407,183/ XHe08~XH409, 190/XH410-XH411,197
INITIAL XH412,204/XH413,211/XH414,218

* * * * * NOTE BELW

TN JPDATE YHIS PRNGRAM FNR ANOTHER FY CONSIOER THE FOLLOWING
1)THE 76P20 TRAINING-CLASS START OATES ANO CLASS SIZE ARE REAO INT)
PROGRAM THROUGH INITIAL CAROS (¥H)
2)THE SIMULATION CLOCK TIME OF ALL MONDAY HOL IDAYS ARE CNMPUTED AND
READ INTN PROGRAM THROUGH INITIAL CAROS (XH)
3)THE SIMULATION CLOCK TIME OF ALL OTHER HOLIOAYS (4TH JULY ANO
THANKSGIVING) INCLUOING XMAS RECESS ARE COMPUTEO AND ARE AUILT IN
PROGRAM BY SPECIFIC TEST BLOCKS
4)THE ABOVE REFERENCED TEST BLOCKS ARE USED IN THE PART OF THE PRO-
GRAM TO EVALUATE POLICIES FOR ASSUGNMENT YO FOLLOW~ON COURSES
S)INITIAL CAROS (MH) ARE USEN TD CODE HOLIOAYS IN COLUMN 30
6)FYT3 SIMULATED INCLUOEO PART OF 1972 WHICH 'WAS A LEAP YEAR
TITHE OMS T6P20 TRAINING SCHEOULE HAD GLASS STARTING AS FOLLOWS
A)DAY CLASSES ON MONDAY 0OR TUESOAY
RINIGHT CLASSES ON WEDNESOAY ONLY
» . * * * NOTE RELJW

RANDOM NUMRER GENERATOR ASS IGNMENTS, #1 FOR ATTRITION, €2 FOR CCT
NISTRIBUTINN SELECTION, #3 FNR ARSENTEE RATE, #4 FJR AV AND Pl CCTS
1 FUNCTION  RN2,033 SELECTS AV CCT DISTRIRUTION
+0303,4/.0606,5/.0909967/.1212,7/.1515,3/.1818,9/.2121,10/.2424,11
W27274127.3030,137.3333,14/.3636,15/.3939,16/.4242417/.4545,18/.493,19
e51519207.54544217.5757+227/.6060,23/.6363424/.66664,25/.6969,26/.7272,27
eT5T75428/.T878,29/.8181,30/.8494,31/.3787,22/.9090,33/.9393,34/.9696,35
1.0,36

2 FUNCTION  RN2,D33 SELECTS PI CCT DISTRIARUTION
«0303,37/.0606438/.0909,39/.1212440/.1515+417.181R,427.2121443/.2424,44
27274657 .3030,467.3333,47/.3635049/.3939,49/.4242,53/.4545,51/,.4848,57
e5151453/.5654454/.5757+55/.6060,56/.6363,57/.6666,59/.6969,59/.7272,40
cT575461/.T878,62/.8181463/.84634,64/.8787,65/.9090,66/.9393,67/.9695,53
1.0,69 _

3 FUNCTION  RN3,C15 ABSENTFE RATF
79325/.0013,350/.00624375/.0229,403/.0568,425/.15874453/.303%5,475
e59500/.6915,525/.8413,550/.9332,575/.9772,600/.993R,625/.9987,450
1.0,675
& COURSE COMPLETION TIME DISTRIBUTINNS FOR STUOENTS UNDER AV MNDE
4 FUNCTION  RN4,022 AV NORMAL
e0116416/.0202,17/.034441R7.0553,19/.0869,20/.1271,21/.1814,22/.2433,73
e3264424/.4090, 25/ .5000426/.5910127/.6736,28/.7517,29/.8186,30/.3729,31
«9131932/.9441433/.9656434/.9798,35/.9915,36/1.0,37

5 FUNCTION  RN4,019 AV NORMAL
e0125415/.0244,16/.0436417/.0735,18/.1190,19/.1788,20/.2546,21/.34R3,22
e4483923/.5517424/.6517425/.7454426/.9212:27/.8810023/.9265,29/.9564,30
«9756,31/.9875,32/1.0,33

L - BE B 2E BN L L BE BE A B BE BF IR BR N 2R B 4

6 FUNCTION RN4,D8 AV NORMAL
e08629247.161644257/.322426/.592T7/.6T7%428/.8386429/.9133,30/1.0,31
7 FUNCTION RN4,D24 ’ AV NNRMAL

«0110415/.0188,167.0301,17/.0475+18/.0721,19/.1056,20/.1492,21/.2933,22
e2673423/.3372424/.4168,25/.5000926/.5832,277.6628,28/.7357,29/.7967,30
e8508¢31/.8954,32/.9279433/.9525434/.9699,35/.9812,35/.9890,37/1.0,38

8 FUNCT1ON RN4,015 AV NORMAL

01504 22/.03%6423/.0668¢26/.1210,25/.2033+26/.3085427/.4325,28/.5675,29
«6915430/.7957,317.8790432/.9332,33/.966%4,34/.9850,35/1.0,36

9 FUNCTION RN4&,D11 AV NNRMAL .
e0202+27/.0559428/.1271429/7.2483,30/:.4090431/7.5912432/.7517,33/.8729,34
9441 435/.9798436/1.0,437
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10 FUNCTION RN4,D12 AV NORMAL
«0188,187/.0485919/,1056020/2033+21/,3409922/.5000923/.6591,24/.7967,25
eB8944,26/.95154,27/.9812,28/1.0,29

11 FUNCTION RN4, D21 AV FLAT
e025416/.075917/4125,18/41759197.225,20/.275421/.325,22/.375,23/.425,24
0475425/0525926/4575927/0625128/.675929/4725,30/.775,31/.825432/.875,33
925434/ .975435/1.0436

12 FUNCT ION RN4,D23 AV FLAT
e0227415/.0682416/¢1136417/1591418/42045919/+2500420/.2955,21/.3409,22
e3B64923/.4318424/.4773,25/.5227426/.5682,27/.6136,28/.6591+29/,7045,30
«7500931/7.7955932/.8409433/.B8649347/.9318435/.9773,36/1+0,37

13 FUNCTION RN4,D8 AV LEFT SKEWED
00286,18/.0602,19/.1182,20/42112+21/43472422/.5286423/.7643,24/1.0425
14 FUNCTION RN4,D16 AV LEFT SKEWEDN

«0192,18/.0286419/.04244207.0614421/,0854+22/.1188,23/.15B6424/.2112,25%
02758426/434T2427/ ¢4379428/¢5519429/.6736430/¢7953431/.9093,32/1.0,33
15 FUNCTION RN4,D9 AV LEFT SKEWED
¢0264,27/.05244928/.0950+129/.1646,30/. 7670:31/.4066.3?/ 5930,33/.8135,34
1.0,35

16 FUNCTION RN4, D15 AV LEFT SKCWED
e0198423/.,03004247 40456¢925/.0672426/.0950427/e133642R/.1836429/,2420,30
03243431/04295432/¢5535433/.6885934/.8125435/.9177436/1.0,37

17 FUNCTION KN4, D14 AV LEFT SKEWED
¢02044177/.03244187/.0500119/.27364420/.1074421/.1528,422/.2112,423/.2846,24
¢3812425/.5017926/¢6423427/.78294,28/.9034,29/1.0,30

18 FUNCTION RN4,013 AV LFFT SKEWED
«0208420/.03400217.0548422/0836423/.1236+424/.1770,25/.2502,26/.3373,27
«4495928/¢5931429/.7439,30/.8875,31/1.0,32

19 FUNCT ION RN4,D19 AV RIGHT SKEWED
«0598,17/.1356418/42293,19/43293420/.4327421/453274227.6264423/.7022,24
e7620125/.8132426/.8530427/.88584,28/.912R429/.9342430/.9512,31/,.0652,32
«9750433/7.9822,34/1.0,35

?0 FUNCTION RN4,D18 AV RIGHT SKEWED
e0698421/4157 74227 .2601923/03665024/.4729925/e5753426/.6632427/.733,24
«7888,29/.8354430/.87404317.9050932/.9298433/.9476,34/.9624,135
«9736,36/.9818,37/1.0,38

21 FUNCTION RN4,D25 AV RIGHT SKEWED
e0484915/7.1063,4167 .1728,17/.2464418/.3245,19/.4041,20/.4822,21/,.5558,22
e6223423/.6802,24/.7286425/.7698,26/.8064,27/.8384,28/.R664,29/,8904,30
e9108931/7.9282932/.9426933/69544434/.,9642435/.9722436/.9786,37/.9836,38
1.0,39

22 . FUNCTION RN4,D6 AV RIGHT SKEWED
22967424/ 5934425/ .7888,26/.9030,27/.9624+28/1.0,29
23 FUNCTION RN4,D14 AV RIGHT SKEWED

0e0966,15/.21T1416/¢35TT417/.4983,18/.6188,19/.7154,20/.7388,21/.8472,22
e8926423/.9266924/.9500425/.9676426/.9796427/1.0,28

24 FUNCTION RN&, D12 AV RIGHT SKEWED
e1376,23/:2967424/¢4558425/¢5934,26/.70164,27/.7888,28/.8530429/.9032,30
©93864317/.9624432/.,9780,33/1.0,34

25 FUNCTION RN&4,D17
«0781420/41785,21/7.2889,22/.4081423/.5185¢24/7.6189,25/.69703426/.7620,27
e8132,28/.8584429/.8948430/.9216431/.9438432/.9606+33/.9728,34/.9812,35
1.0436

26 FUNCTION RN4,D12 AV RIGHT SKEWED
e1376425/.2967+26/.4558427/+5934,28/.7016,29/.7888+30/.853+31/,903,32
©e9386933/.9624+34/.978,35/1.0,36

27 FUNCTION RN4,D14 AV RIGHY SKEWED
«0966,18/+2171419/7.3577420/+4983,21/.6188422/.7154,23/.7888,24/.8472+25
e8926426/.9266927/.9500928/.9676429/.9796,30/1.0,31
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28 FUNCTION RN4,D14 AV RIGHT SKFEWED
«0966,167/.2171y17/.3577418/.4983,19/.6188,20/.7154,21/.7888,22/.8472,23
eB8926424/.92669257¢9500426/.96764,27/.9796,28/1.0:29

29 FUNCTION RN4,D23 AV RIGHT SKEWED
«0601,15/7.1311,16/.20T72,17/.72927,18/.3803+19/,4658,20/.5419,21/.6129,22
06730,237/.7262,24/ .7698,25/.8064,267/.8414,27/.8714,28/.8968,29/.9182,30
e9356931/7.9500432/.9616,33/.9700,34/.9774+435/.9832,36/1.0,37

30 FUNCTION RN4,D19 AV RIGHT SKEWED
«0598,20/.13564217¢22934227.3293,23/.4327424/.532T7125/.6264426/.7022,27
«7620428/.8132,29/.8530,30/.885R,31/.9128+32/.9342,33/.9512,34/.9657,35
«9750,36/.9822,37/1.0,38 ‘

31 FUNCTION RN4 4 D9 AV RIGHT SKEWED
18644227.407423/¢5934424/.733,25/.8354,26/.905,27/.9476428/.9736,+29
1.0,30

32 FUNCTION RN4,013 AV RIGHT SKEWED

«1125920/¢256142174¢4069422/.5505423/.663126/.T7498425/.823126/.876,27
.9164'28,.q“52'29, .966'30,.q792'31,1-0'52

33 FUNCTION RN4,0D18 AV RIGHT SKEWED

0698, 167/.157T7417/.2601418/.3665419/.4729,20/.5753,4217.6632,22/.7330,23
«TBBA24/.8354425/48T40,267/.9050,27/.9298,28/.9476429/.9624+30/.9736,31
«9818,32/1.0,33

34 FUNCTION RN4, 017 AV BIMODAL
«0225418/7.0828419/.1662¢20/.2573,21/.3456422/.4147+123/.4564424/.486,25
2514926/05436427/+5853,28/.6544,29/.7427930/.8338,31/.9172,32/.9775,33
1.0,34

35 FUNCTION RN&4,D22 AV AIMODAL
e0146416/.0528417/.109,18/.1743,19/42438920/.312421/.3T765+22/.4264,423
04559424/ .4T8B425/7e5026/6521242T7/.5441428/.5736,4,29/.6235,30/.638,31
e1562y32/.8257433/.891,34/.9472,35/.9854,36/1.0,37

36 FUNCTION RN4,D14 AV RIMODAL
«0366919/.1315,20/424824217.3615,22/.4423,23/.4824424/.5375425/.5326,26
«5577427/.6385028/,7518,29/.8685,30/.9634,31/1,0,32
* COURSE COMPLETION TIME DISTRIBUTIONS FOR STUDENTS UNDER Pl
37 FUNCTION  RN4,D24 Pl NNRMAL
e011,16/.018R,17/,0301,18/.0475,19/.,0721,20/.1056,21/.1492,22/.2033,23
02663,24/43372425/.4168,26/.5927/+5832428/.6628429/.7357430/.7967,31
«B508,32/.8944,33/.9279434/.9525435/.9699,36/.9812,37/.989,38/1.0,39

MODE

38 FUNCTION RN4,D8 PU NORMAL
«0B62927/.161442874322423/.5430/.678,31/.8386,32/.9138,33/1.0,34
39 FUNCTION RN4yD24 Pl NORMAL

e0110417/.0188,187.0301+19/.0475,20/.0771421/.1056,22/.1492,23/.2033,24
«2643925/43372926/ +4168427/.5000428/.5832¢929/.6628+30/.735T7431/.7967,32
eB8508,33/,8944,34/.9279435/.9525,36/¢9699,37/.9812,368/.9890,39/1.0,40
%<0 FUNCTION RN4,D21 Pl NORMAL
«0119,16/.0217,17/.0367+18/,0606919/.0951+20/.1423,217/.2033,22/.2743,23
03594 424/,4522125/ ¢5478,26/46406427/T7257428/7967,29/.8577430/.9049,31
©9394432/.9633,33/.,9783,34/.9881,35/1.0+36

41 FUNCTION RN4,D14 PI NORMAL
0¢0162420/¢03674121/¢0764422/061423423/423894124/43594+425/.50001267/.6406427
eT611428/48577429/.9236430/.9633,31/.9838432/1.0,33

42 FUNCTION RN4,y D12 P1 NORMAL
«0188,429/.0485430/41056431/42033,32/43409933/.5000¢34/.6591,35/.7967+36
«8944,37/.9515,38/.9812,39/1.0,40

43 FUNCTION RN4,017 Pl NORMAL
e0136924/40281425/¢0526426/60934427/e1515428/62296+29/+3300430/.4404+31
©¢5596432/.6T700933/.7704,34/.8485435/.9066436/¢94T4,37/.9719,38/,.9864,39

s
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1.0,40

44 FUNCTION RN4,D23 Pl FLAT
«02274187.0682,19/.1136920/.15914217.2065922/.25009237.295542647.3409,25
e3B644267.43184277e¢647T73,328/7652274297¢5682930/.6136,317.6591,32/.7045,33
«75009347.7955,357.8409,367.8864¢37/.9318,38/.9773,39/1.0,40

45 FUNCTION RN&, D25 P1 FLAT
«02089167.06244177.1041,187,1458419/.1874+207.2291¢217.27084227.3124,23
0356414924/.395840257.4374,26/.47514277/+5208:128/.56244297.6041,30/,645R,31
e6874432/.7291,433/7.77084347.8124,35/.8541,36/.8958+37/7/.9374,387/.9791,139
1.0,440

46 FUNCTION RN4,D18 : Pl RIGHT SKEWED
«0698,23/,1577y24/.2601425/.366549267:4T729,27/.5753,428/.5632,297.733,30
«TRB8B131/.8354432/ 8749337 .,9059347.9298,35/.9676,367.9624937/.9736,38
-Qelﬂv 391100' ‘00

47 FUNCTION RN&, D13 PI RIGHT SKEWED
e11259237.25614267.40694257.55054267.6634277.7498,28/.R823,29/.8764,30
«91h4431/.9652432/.9664337.9792,34/1.0,35

48 FUNCTION RN&4,D12 Pl RIGHT SKEWED
e1376,287.29674297.4558430/.5934,31/.70164327/.78R8,33/,853,34/,.,903,35
«9386,36/7.9624437/ .978,3871,.0,39

49 FUNCTION RN4,D19 PI RIGHT SKEWEN
«0598,197.13564207¢22939217.32934227.43274237.53274247.6264425/.7022+26
e7624277.8132,28/.853,29/7/,8R5R,30/.9128,31/.9342,32/.9512,33/.9652,34
e975,435/,9822,36/1 -0,37

50 FUNCTION RN4,D20 Pl RIGHT SKEWED
«0679,18/61698,197.24264207.3613921/.4400422/.532R,237.614T7,24/.6826,25
«T416426/.TRBRy2T/.83244287.8664429/.8968,30/.9198,317.939R+327.9544,33
«9668,347.9756435/7.98264,36/1.0, 37

51 FUNCTION RN&4,D19 PI RIGHT SKEWED
«059R,22/,13564237.2293¢26/.3293425/.4327426/.5327427/.62644287/.7022,29
«7620+307.8132431/7.8530,327.8858433/.9128,34/,93472435/.9512,36/.9652,437
«9750,387.9R22,39/1.0,40

52 FUNCTION RN&4,N1S P1 RIGHT SKEWED
e08234177.18754187e31159197,4665420/57050217.67574227.7580,237/.R164,24
eB6649257,905001267.9328427/.9564428/+3700+1297.9802+3071,.0,31

53 JFUNCTION RN4,D25 Pl RIGHT SKEWED

006864 416/7.1063,17/.1728+18/.2664419/.3245420/.60641421/7.6822,22/.5558,23
062234024/ .68024257.T72864267.76984277.8064,287,8384429/.8664+930/.R904,31
«91089327.9282133/.9426+134/.9544435/.9642936/.9722437/.9786,38/.9836,39
1-0"00

54 FUNCTION RN4,Dl1¢a PI RIGHT SKEWED

0090669257421 719267e35T770277.49R3,2R87.5188,29/+.7154,30/.7888,317,8472,3?
eRA26433/.9266434/.9500435/.9676,347.9796,37/1.0,38

55 FUNCTION RN&, 09 PI RIGHT SKEWED
e1864,25/7.607,26/.59364277.733,287.8354,29/.905,307.94764,317.9736,32
1.0,33

56 FUNCTION RN4,D23 Pl RIGHT SKEWED
«06019167413114177.,2072+187,2927+419/7.3R803+20/,4658,217,.5419,22/.6129,23
e6T730024/7.72429257.7698,26/7.3064427/.8414428/,8714,29/7.8968,30/.9182,31
e935649327.9500933/7.9616434/.9700435/.9774436/.9832,37/1.0,38

57 FUNCTION RN&,D7 PI RIGHT SKEWED
«2171¢27744983928/47154429/.7672430/.8266+317.8676+32/1.0,33
58 FUNCTION RN&4,D20 P1 RIGHT SKEWED

e0679y217.14984227/.2426+237/.3613424/.4400,257,5328,26/.6147,27/.6826,28
«T7416429/.7888+30/.8324931/.8664,32/.8968933/.,9198,34/.9398,357.9544,136
«9668937/.975649387.9826439/1.0,40

59 FUNCTION RN&,D16 . PL RIGHT SKEWED
«09079177.2407+418/.3264919/.4481+920/.5621421/.6528,22/.7242423/.7888,24
+84164,25/.8812,26/.9146+927/.9386+28/.9576,29/.9714,30/.9808,31/1.0,32

57



60 FUNCTION RN4,D16 Pl RIGHT SKEWED
«09074207.2047421/.3264422/:4481,23/.5621424/.6528425/.7242426/.7888,27
e8414,28/.8812,29/.91464307.9386431/.9576,32/.9714,33/.9808,34/1.0,35
61 FUNCTION RN4,011 PI LEFT SKEWED
«02329297.0404430/.0688,31/.1118,32/.1738+33/,2542,34/.3753,35/.5361,36
+7181,37/.8789,38/1.0,39

62 FUNCTION RN4, D18 PI LEFT SKCWED
«0182,19/.0264420/.03769217.0524422/.0702,23/.0950,247/.1260475/.1646,26
e21129277/.2670128/43368+29/.4247,30/.5271,31/.,6335,32/.7399,33/.8423,34
«9302,35/1.0, 36

63 FUNCTIDN RN4,D14 Pl LEFT SKEWED
e02064+21/.03244227/.05000237.0734424/.10T4425/e1528,26/.2112+127/.2846,28
e3812429/.5017+30/.6423431/.7829,32/.9034,33/1.0,134

64 FUNCTION RN4,D15 PI LEFT SKEWED
«0198,18/.0300419/.04%56+¢20/:0672,21/.0950,22/.1336,23/.1836,24/.2420,25
03243426/ .4295,27/.5535425/.6885,29/.8125,30/.9177,31/1.0,32

65 FUNCTION RN4,09 Pl LEFT SKEWED
00264420/.0524421/.09509227.1646,23/.7670,24/.4066+25/.5930+26/.8136,27
1.0,28

66 FUNCTION RN4,D16 Pl LEFT SKEWED
00192,25/.0286426/.0624+27/.0614,28/.0854,29/,1188,30/.1586,31/.2112,3?
«275R933/.3472434/.4379+935/.5519,36/.6736,37/.7953,38/,9093,39/1.,0,40
67 FUNCTION RN4,D21 PT BIMODAL
e0154920/.0567421/7.1174922/.1878,23/.2612,24/.3325,25/.3953,26/.4389,27
4661 4287.489,29/,511,30/.5339,31/.5611,32/.6042,33/.6675,34/,7388,15
e8122,36/.8826437/.9433438/.9846,39/1,0,40

- 68 FUNCTION RN4,D16 P1 BIMNNAL
00225,21/.0828922/.16620¢23/.2573,24/.3456,25/7.4147,26/.4564,27/,5000,28
¢5436929/.5853,30/.6544,31/.7427,32/.8338,33/,9172,34/.9775,35/1.0,36
69 FUNCTION RN&,D?4 P1 RIMODAL
«0116,17/.0414,18/.0868+19/.1414,20/.2009,217.2613,22/.3201+23/.3746424
04251425/445107,26/¢4724427/.49009,28/.5196,29/.5483,30/.5T49,31/.6254,32
e65799433/.7387934/.7991+357.8586,35/.9132,37/,9586,33/.9884,39/1,0+40
70 FUNCTION RN2,02 EXERCISE RANDNM GENERATQR

.35'1’1.0'5

1 VARIABLE Cl=l

2 VARIABLE C1-99

3 VARITABLE cl1-198

4 VARIABLE Cl1-297

S VARTABLE C1-396

6 VARIABLE S*13-({S5*13%P13/10000}

r VARIABLE S*13-Pl6

fa VARI ABLE XH*4/100

9 VARLABLE XH*43100

10 VARIABLE P1/100

11 VARI ABLE P1aloo0

12 VARIABLE P4®]1 00+V*5

13 VARIABLE 1000+ XH9

14 VARIABLE P3/1000

15 VARIABLE P331000

16 VARIABLE XH%x3/P7

17 VARI ABLE P1*100+P4

18 VARIABLE XH292-XH291

19 VARTABLE XH6+1

20 VARIABLE P2%100+P4-100

21 VARIABLE P2*100
* $$85885 $$5555888 $$$3888$ $$55558$$ $$58$$S
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22 VAR]I ABLE v20#%1000/445 PERCENT TIME ELAPSED
23 VARI ABLE XH294%Y22/1000 FIELD ASSIGNMENT QUOTA B8Y THIS DATE
24 VARIABLE 2% XH5
25 VARTABLE Pla/as(Pl4aaa)
26 VART ABLE P8/2
27 VAR1 ABLE XH302*100/ XH301 ATTRITION RATE
28 VARIT ABLE XH*7/100 IDENTIFIES COURSE IN #
29 VAR[I ABLE P5%2
30 VARIABLE P5%14
31 VAR] ARLE XH304%100/7( XH304 ¢XH305) DAILY ABSENTEE RATE
32 VARIABLE XH301-XH292
33 VARTABLE P2/7%2+(P237/3)
34 VARTABLE P5/5%2+(P5a5/3)
35 VAR ABLE P5/3+(P533/72)
36 VARIABLE XH*73100 IDENTIFIES CLASS SIZFE
37 VAR ABLE P7+140 AH INDEX # FOR JULIAN DATE OF CLASS START
34 VAR[ABLF V24-1
39 VAR[ABLE P8¢l
40 VARTABLE P5-(20-P14)
4] VARIABLE V23-v45 MAX GRADS TN FIELD THIS DAY
42 VAR[ ABLE 1000(v20-50)/7295 PERCENT TIME ELAPSED
43 VART ABLE XH294%V42/1000
44 VARTABLE V43-y45
45 VARI ARLE XH294~-XH 293 NUMBER OF GRADS TO FIELD
46 VART ARLE V24=-XH6
47 VARITABLE XH5=-1
1 RVARTABLE Pl4'GF*140%Pl4a'LEY 149
2 RVARIABLE Pl4'GE*136%P1l4*LE']139
3 BVARTARLE P14*'GE'105%PlatLF'135
4 BVARIABLE PL4'GE'Q1*P 14 LE'104
s RVARIABLE Pl4'GE*'70%P14°'LE'90
6 RVARIARLE Pl14'GE'V19%xPlar | ErV38
7 BVARTARLE PLl4&*'GE'46%P14*LEYST
o] AVARIABLE Pl4'GE'XHS5%P14 " LFYXHb
Q RVARTARLE Pla'GE'V46%Pla'LEY VAT
10 RVARIABLE P1S'GE* XH5%PL5'LF'XHS
11 RVAR IABLE (LS1*LS2*LS3*LSasLS5)
12 RVAR[ARBRLE VI1OQ'E'l1+V10*E*3 IDENTIFIFES AV STUDENTS
GENERATE velelelsS50,H
* * * « * %= NOTICE
INSFRT RANDOM NUMBER GENERATNR EXERCISER RELOW HERE
ASSIGN 23,465
ASS1 ASSIGN 24,FNTO
LNOoP 23,AS8S1
* - - = * * NOVICE
COPIES JULIAN DATE IN ROWS 21,3i,AND &1
ASSIGN 2444
AGNY ASSIOGN 21+,1
ASSIGN 23,99
AGN2 ASSIGN 22+,1
ASSIGN 254MH%21(%22,1)
MSAVEVALUE *21,%22,11,%*25,H
MSAVEVALUE %21,%22,21,%25,H
MSAVEVALUE *21,%22,3],%*25,H
MSAVEVALUE %21,%22,4]1,%25,H
LaoP 23,AGN2
ASSIGN 22,0
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16 L oop 24,4 AGN1

17 ASSIGN 21,45
18 ASSIGN 23,60
19 AGN3  ASSIGHN 224,41
20 TLS1GN 25 yMH*21(%22,1)
21 MSAVEVALUE #21,#22,11,%#25.H
22 MSAVEVALUE %21,42242]1,%*25,1
23 MSAVEVALUE #21,822,31,%25.H
24 MSAVEVALUE %2i,%22,4]1,%25+H
25 Loop 23,AGN3
* * * * * * % NOTICE

*THI{S IS THE START OF THE PROGRAM FOR STUDENTS
* THIS PARY [S MASTER CONTROL OF TRAINING SCHEDULE AND STUDENTS

26 ASSIGN 3-54,1
27 ASGl ASSIGN 1,1 CLASS IS DAY CLASS
28 ASSIGN 10,13 M4 COL. FOR DAY AV ANNFX A STUNFNTS
29 TRANSF ER S%RyCLASS,19
30 ADVANCE 1 EXIT ON TUFSDAY
31 TEST E C1,100,TRAN]
32 ASSIGN 4-54¢,1 START NEXT MH
33 SAVEVALUE 7-8+4,1,H MH¥ FOR STUDENTS STARTING TNG NNwW
34 LOGICS 4
35 TRAN1 TRANSFER SBRsTLNAD, 20
36 ADV1 ADVANCE 1 EXIT ON WEDNESDAY
37 TEST E C14360, TFS1
38 LOGICR 4
39 LOGICS 2 NDPENS HOLIDAY GATF ON ALL HOLIDAYS
40 ADVANCE 1 ENTER NN A WEDNESDAY AND EXIT ON THURSDAY
41 LOGICR 2
42 LOGICS 1
43 TRANSFER +» TRAN3
44 TESL TEST E C1,199,GATEL
45 ASSIGN 4~54,1 START NEXT MH
46 . SAVEVALUE T7-84,1,H MH¢ FOR STUDFNTS STARTING TNG NOW
47 GATELl GATE LS 44 TRAN2
48 ASSIGN 1,3 CLASS IS NIGHT CLASS
49 ASSIGN 10,15 MH COL. FOR NIGHY AV ANNEX A STUDENTS
50 TRANSFER SAR,CLASS,19 .
51 ADV3 ADVANCE 1 EXIT ON THURSDAY
52 TESY E Cl,137,TES2 IS TNDAY THANKSGIVING
%3 LOGICS 2
54 ADVANCE 1 ENTER ON A THURSDAY AND EXIT ON FRIDAY
55 LOGICR 2
56 LOGICS 1
57 TRANSFER +TES3
58 TRAN2 TRANSFER - SAR,TLOAD,20
59 TRANSFER +ADV3
60 TES2 TEST € Cl1,298, TRAN3
61 ASSIGN 4=54,1 START NEXT MH
62 SAVEVALUE 7-84,1,H MH& FNOR STUDENTS STARTING TNG NOW
63 TRAN3 TRANSFER SBAR,TLNAD,20
64 ADVANCE 1 EXET ON FRIDAY
65 TEST € Cly166,TFS3 DOES XMAS HOL{DAYS ST ART TOMORRNW
66 LOGICS 3 OPENS XMAS HOLIDAYS GATE
67 TRANSFER SBR,TLOAD, 20
68 ADVANCE 17 EXIT OGN MONDAY
69 LOGICR 3 CLOSES XMAS HOL IDAYS GATE
O

ERIC

Aruitoxt provided by Eic:



93

95
96
97

98

99

100
101
102
te3
104
105
106
107
108
109
110
111

112
113
114
115
116
117
118

ERIC

Aruitoxt provided by Eic:

TES?

TRAN4

* THIS
ASGl11

*

NQOTE

*

* 2

* $$3

TES4

LOGICS 1
TRANSFER »ASG1
TEST E Cl1,397,TRANS
ASSIGN 4-5+,1 START NEXT MH
SAVEVALUE T7-8+4,1,H MH# FOR STUDENTS STARTING TNG NOW
TRANSFER SBR,TLOADs20
ADVANCE 1 ENTER ON A FRIDAY EXIT ON SATURDAY
LOGICS )
ADVANCE 1 ENTFR ON A SATURDAY EXIT NN SUNDAY
LOGICR 6 .
ADVANCE 1 ENTER ON A SUNDAY EXIT ON MDONDAY
TEST GE 14449, TES4 ALL STUNENTS GRADUATED
ASSIGN 3,11 XH# WITH TOTAL TNG TIMF THIS CLASS
ASSIGN 4,491 XH¢ CONTAINING MH# AND ROW# F(OR CLASS DATA
ASS1GN 5¢76 NUMBFR NF 76P20 CLASSES
PART COMPUTES CLASS MEAN CNYRSE COMPLETINN TIME
ASSIGN T oMHEVR( VO, 3}
MSAVEVALUE V8,V9,3,V16,H COMPUTE AND RECNRD CLASS MEAN CCT
ASSIGN 3-44,1
Laop SyASG11
SAVEVALUE 302,V32,H TOTAL STUDENTS L7OST TU ATTRITION
.SAVEVALUE 303,V27,H ATTRITION RATF
SAVEVALUE 293-294,4,V18,H QUOTA FOR 76P20 PERSONNEL
SAVEVALUFE 1-20,04H
* * : * * * * NOTICF
XHS AND XHS6 DEFINE MINIMUM AND MAXIMUM CLASS SIZES
SAVEVALUE 5,35,H NETERMINE MIN CLASS SIZE
SAVEVALUE 6445¢H DFTERMINE MAX CLASS SIZF
LOGICS 13 SETS CLASS SIZE TO GE 35 AND LF 45
LOGICS 64 PERMITS GRANS TO BE SENT TN FIELD DURING SUMMER
LOGICS 65 PFRMITS UNLFNRM ASSIGNMENT TO FIELD
* REMNVE LS66 CARD BELOW IF WANT TO ASSIGN GRANS TO FIELD MON THRU FRIT
LOGICS 66 PERMITS GRADS TO RE ASSIGNED ON FRINDAYS ONLY
* * * _ * * NOTE AFLOW
% g ¥T T LT T X T TXTELLETL LTI T T X XX INOTE BELIW
*PART OF PROGRAM TO RECORD NUMRER NF GRADS TO FIFLND EACH MONTH
SAVEVALUF 20,83,4H
SAVEVALUE 21,1154H
SAVEVALUE 22,145.H
SAVEVALUE 23,1764H
SAVEVALUE 24,208,H
SAVEVALUE 25,236,H
SAVEVALUE 2642674H
SAVEVALUE 274297+H
SAVEVALUE 28,329,H
SAVEVALUE 29,359,H
SAVEVALUE 30,390,H
SAVEVALUE 31 ,455,H
SAVEVALUE 32-55,0,H
$$8S (2333333} $5585888 $55855858 $$588%
TRANSFER +»ASGN1 .
TEST E CloyXH®3HASG1
ASSIGN 34,1 :
ASSIGN 1,1 CLASS IS DAY CLASS
ASSIGN 10,13
LOGICS 2
AOVANCE 1 ENTER ON A MONDAY HOLIDAY EXIT ON A TUESDAY
61
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CLASS

LOGICR
LOGICS
TRANSFER
TRANSFER
ASSIGN

*THIS SAR CREATES
* COMPLETION TIME

TRANS
TL0AD

« THIS

ASGH

ASGT

ASGS

ASG9

TEST G
M SAVEVALUF
MSAVEVALUE
SAVEVALUE
SAVEVALUF
SAVEVALUE
ASSIGN
ASSIGN
ASSIGN
MSAVEVALUE
MSAVEVALUE
ASSIGN
MSAVEVALUE
SAVEVALUE
SAVEVALUE
SPLIT
ASSIGN
ASSIGN
MSAVEVALUE
SPLIT
TRANSFER
TRANSFER
ASSIGN

*

2

1

SRR,CLASS,19

2A0V1

B=9, MHE®L (V*5,2)

STUOENT INPUT,ASSIGNS TRAINING MODE,ASSIGNS COURSE

DISTRIHUTION, AND HELPS LOMPUTE TRAINING LOAD

PR,D,y TRANS

%4 VES5,69%8,H

Lo VES5,T9%R K

3054P8ByH

9-10+414H

XH104V12,4H

9,V26

ﬂ-'pq

?+FN1

*4 4/ %5 ,%10, %8, H

‘QoV‘5.30.V21.H
I0+y1

*4 45,210, ‘Q'H.

301+4P8sH

3014,P9yH

*84ASG54+5

2,FN2

1+,1 ID FNR P1 STUDENT

*444VE5,30,P2,H INE PI CCT DISTRIRUTION

*94,A5659+5

SBRs TLOAD,20

Pyl9,l

10,FN3
%x

STUDENTS STARTING TRAINING TNDAY
MH AND ROW #S FOR CLASS CCT DATA
NDETERMINES NUMBER NF Pl STUDENTS

TO# AV CCT DISTRIRUTION

NUMRER 0F STUNENTS ENTERING COURSE
NUMBER OF STUDENTS ENTERING CNURSE

STUNENTS ASSENT

PFRCENT OF
* * *

NOTE BELNW

SBR MAKES DAILY HEAD aND ABSENTEE COUNT FOR TRAINING LNAD REPORT

GATF LS
ASSIGN
LOGICR
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN

" ASSIGN

SAVEVALUE
SAVEVALUE
MSAVEVALUE
MSAVEVALUE
MSAVEVALUE
MSAVEVALUE
ASSIGN
Loop

Laoe

L oop
TABULATE
SAVEVALUE

19ASG6
10+,P10

1

18,2

13,5

14412

12+6

14+,1

11+2

15+%

12441
16+V6
17,V7 .
3044,4P174H
305+ 4Pl64H
#40.V!‘5.5.‘17.H

44 VE5,6,%16,H

‘49'V‘5"1?'*16'H

44 4VES5 4 %14 ,*]16,H

13-14+,1

15+AS5G9

11,ASG8

18,ASG7

3 DAILY ABSENTEE RATE
304"05,0,“

DOURLES ABSENTEE RATE FOLLOWING HOLINAYS

ABSENTEES THIS DAY
TOTAL STUDFNTS IN TRAINING



172
173

174
175
176

178
179
180
181
182
193
134
185

186

187
188
1839
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
7113
214
215
216
217
218
219
220
221
222
223
224
225

224 -

ERIC
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ASGS

* THIS

ENT1

ADV2

ENT?
uMs3
LEAVL

LEAVS

LFAV?Y

GATE2

TAB1l

GATE?

£ XAM]

TRANSFER Py20,1
ASSIGN 24 FN*2
P - - * - NOTE BELNW
PART SIMULATES STUDENT FLOW THROUGH T76P20 COURSE
ASSIGN SyP2
ASSIGN 3,V13 CODE FNOR ANNEX AND XH TO RECORD CLASS CCT
ASSIGN 4,P1
ASSIGN L4 .4
ASSIGN 1,17 CNDF FOR STORAGE NUMBERS
ASSIGN 4,V33 ANNEX A CCT
ASSIGN 5-4P4
ASSIGN 4=,1
PRINRITY 0
ENTER V10
TEST E BV12,1+FNT2 AV STUDENT
ENTER 21 AV STORAGE
ENTER vlil
JOIN Vié
TRANSFER 002, ,HMS3
ADVANCE 1
TRANSFFR «002 4 yHMS3
GATE LS 6,GATE2
ADVANCE 1 ENTER NN A SATURDAY EXIT ON SUNDAY
TRANSFER «0024 yHMS3
TRANSFER +ADV2
ENTER 22 Pl STNRAGE
TRANSFER s ENT1
MSAVEVALUE XHT#,VEXHBy4,1,H RECORN STUNENTS LOST TO ATTRITION
LFAVE V10
TEST € BV12.14LEAV2 AV STUDENT
LEAVE 21 AV STORAGE
LEAVE Vil
REMOVE vV1a
TERMINATE
LEAVE 22 Pl STNRAGE
TRANSFER +LEAVS
GATE LR 2,ADV2
Loop 44,GATE?
EXAMINE 4,4 yEXAM] STUDENTS COMPLETING ANNEX D
SAVEVALUE V15+4,P24H RECORD TOTAL CCT THIS CLASS
ASSIGN 44V15
ASSIGN 4+ 4,80 XH FOR MH# AND ROW# NF CLASS START
MSAVEVALUE V8+.V9.3.1.H TOTAL GRANDUATES FROM THIS CLASS
MSAVFEVALUE XHT#yVEXHB,12,10H
SAVEVALUE 292+#,1,H TONTAL STUDENTS GRADUATED
TEST F BV12,1,TA81 STUDYING UNDER Av MQODE
TABULATE 1 CCT UNDER AV MODE
SAVEVALUE 276+,14H AV GRADUATES
TRANSFER +LEAV]
TARULATE 2 CCT UNDER Pl MNDE
SAVEVALUE 2T77#,14H P! GRADUATES
TRANSFER +LEAV]
GATE LS 3,ADvV2 XMAS HOLIDAYS START T(OMORROW
ADVANCE 16
TRANSF ER «032,4yHMS3
TRANSFER 2 ADV2
EXAMINE 1y EXAM2 STUNENTS COMPLET!NG ANNEX A

63



227 ASSIGN 4,VBs ANNEX R CCT

223 AGN4 ASSIGN S-,P4

229 LEAV? LEAVE Vil

230 REMOVE Vis

231 ASSIGN 14,4

232 ASSIGN 34,1000

233 TRANSFER  oENT1

234 FXAM2 EXAMINE 2,,ASGl0 STUDENTS CNMPLETING ANNEX 3
235 ASSIGN 4,V35 ANNEX ¢ CCT
236 TRANSFER  oAGN&

237 ASGIO ASSIGN 4,P5 ANNEX D CCT
238 TRANSFER  oLEAV2

* THIS IS END OF PROGRAM FOR 76P20 STUNENTS
* START OF PROGRAM TO EVALUATE FOLLNW-ON COURSE ASSIGNMENT POLICIES

239 ASGN1 ASSIGN 1-2,1

240 ASSIGN 3=4,14

241 ASSIGN 4He,1

242 ASSIGN SeMH®1(%3,12)

243 ASSIGN 7.0

244 ASSIGN 6+15

245 ASSIGN 41,6 MH F3 CLASS START 0aATa

* I ¥ T T TITLT TTZ2TTZTXTR T T Z X T X T T X INOTE AcL'W
*PART NF PRNGRAM TN RECORO NUMRER OF SRAO0S T3 FIELD EACH MONTH

246 ASSIGN 46,20
247 ASSIGN 47032 XH ID FOR RECORDING GRADS PER MINTH
* $353388S $388888388 133333337 1333333337 $985888S
248 GATE LR 60 ,GATES WORK ING ON PCLICY 1 :
* $$33833 $558558888 $5$58888S $$3835888 $$888$
249 GATE LR 69,A5G13 FNR RUNNING POLICY 1 TWICE
T $8388S8S 1333333339 $5588888S $$558388¢ $$8888
250 ASSIGN 34,37 '
251 ASN1  ASSIGN Teol
252 LOGICR L 24
253 Lnor 6,ASN1
254 ASSIGN T+168 CLASS ORDER AND SIZE
255 ASSIGN 354,1 X4 ID FOR WAIT TIME
256 GATE LS 60,TRFR] NOT “ORXKING ON PRICY 41
257 ASSIGN T+,1
258 TRFR]1 TRANSFER SRR, START,,28
259 ASIN2 ASSIGN 3-be, 1 P3 1S MNNDAY P4 IS TUESTAY
260 TRANSFER SBR,FIND,27
261 TRANSF Fr SBR,GRADS,26
262 - TRANSFER SAR,START,?8
263 ASSIGN 3-44,1 P3 IS TUESDAY P4 IS WEONESDAY
264 TRANSFER SBR,FIND,27
268 TEST € MH#2(%5,1),185,TRFR2 IS TOMORRNY &V OF JULY
266 ASSIGN SeoMHE] (#3,12)
267 SAVEVALUE #354,P5,H
268 TRANSFFR +ASGN2
* $5383888 $$5855883 1333233331 $$5835888 $$888¢
269 ASG13 ASSIGN 34044 FNR RUNNING POLICY § TWICE
270 ASSIGN G14,1 FOR RUNNING POLICY 1 TWICE
271 ASSIGN - &Teb4 ID OF XH FOR GRADS IN POLICY 1F
272 TRANSFER » ASNI FOR RUNNING POLICY 1 TWICE
* $333888 $5$5588888 3333333 $53553888 $$5$888
273 TRFR2 TRANSFER SBR,GRADS,26
274 TRANSFER SRR,START,?8
O
ERIC ¢4
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275 ASGN2 ASSIGN 3=44,1 P3 IS WEDNESDAY P4 IS THURSDAY

276 TRANSFER SRR,FIND,27
277 TEST E MH®2(*4,1),328,GAT13 TOMNRROW IS THANKSGIVING
278 ASSIGN S¢ MH*]L(*3,12)
279 SAVEVALUE *354,P5,H
280 TRANSFER +ASGN3
281 GAT13 GATE LR 61,GAT1S NIT WORKING ON POLICY 3
282 TRFR3 TRANSFER SRR yGRADS+2 6
¥ 3888888 $$5858888$ $$858488S $5555888$ $$5888
293 LOGICS 63 PERMITS GRADS TO FIELD ON THURSDAY
284 TRANSFER SBR,START,28
285 LOGICR 63 PERMITS GRADS T FIELD NN THURSDAY
¥ $53888S $85355888 $$558888 $5558888¢ $5888$
286 ASGN3 ASSION 3-44,1 P3 IS THURSDAY P4 1S FRIDAY
287 TRANSFER SBR,FIND,27
288 LOGICS 6
289 TRANSFER SBRGRADS, 26
290 TRANSFER + TRFR1
291 GAY15 GATE LS 7,L0G15 IMS SCHFDULE IS COMPLETED
292 TRANSFER » TRFR?
293 LOG1S5 LOGIC S 62

*LS67 SET IF ON POL. 3,QMS SCHEN. NOT COMPLETED, AND TOMORROW IS THURS
*QMS SCHEDULE HAS NO CLASS STARTS ON THURS~-SEND STUNDENTS Tn FIELD

294 TRANSFER SBRyGRADS,26
295 TRANSFER +ASGN3
296 GATE4 GATE LR 61,A5G2 AORKING ON POLICY 2
297 ' ASSIGN 34,44
298 ASSIGN 4le,l CLASS START MH # FOR 2NJ POLICY
299 TRANSFER ¢+ ASN1
300 ASG? ASSIGN 34,50 MH CUL. FOR 76P20S TN FIELD
301 ASSIGN 41¢,2
302 TRANSFER +ASNL
* * * = * * * NNTICE

* THIS SBR CONTOLS THF ASSIGNMENT UF THE GRADUATES TN CLASSES IN ONE
* (OF THE FOLLOW-ON COURSES

303 START GATE LR 10,7512 ALL COURSFS QUOTAS NNOT FILLED
304 GATE LR 60,GATES WORKING ON POLICY 1
305 TST1l TEST GF P5 4XHS, TST2 MORE GRADS AVAILARLFE THAN MIN CLASS
306 TEST G PSyXH64 ASN2 MNRE GRADS AVAILABLE THAN MAX CLASS
307 ASSIGN 64 XH6
308 ASN3 ASSIGN Te,yd
* L0OG 7 IS SET WHEN SCHENULE FOR 1ST 106 CLASSES IS COMPLETED
309 GATE LR 7,7573
-310 GATE LR 8,ASN4 NONE NF COURSE QUOTAS FILLFED
311 ASSIGN BeV28 COURSE ID NUMBRER
312 TST4 TEST GE PT,274,TRAL
313 LOGICS 7
314 TRA1 TRANSFER SBR,CORSF,3D
315 TEST 5¢ Pl14,150, TRAG

® THIS PART OF SRR NOT USED UNTIL REMAINING QUOYA LESS CLASS(Pl4) TO RE
* ASSIGNED IS LESS THAN 150

316 HMSA2 MSAVEVALUE %24,%4,%9,%6,H RECORD ASSIGNMENY OF CLASS
317 TRANSFER SABRyNOCLA,45 RECORNS NUMBER (F CLASSES STARTEN
318 ASSIGN 5-4P6
319 SAVEVALUE *12-,Pb,H
320 YEST E XH®129+0, TST1 IS QUOTA FOR THIS COURSF FILLED
321 LOGICS 8
Q
ERIC ~ 65
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322
323
324

325

326
327
123
329
330
331
332
333
3134
335
136
337
333
339
3490
34]
342
343
344
345
346
347
348
349
350

351

352
153
354
355
356
357
358
359
360
36)
362
363
364
365
366
367
368
369
370
371
372

66

«
* THIS
NOCLA

HMSAS

ASCLT
HMSAS

ASG1A
ASGLS
GAT21
ASG4
GATFS
TSTEL
GATET
-3
& THIS
GAT3
* THIS

TES?
TES13

GAT16

TESR

LNGS?2

TES9

LNGS1

TESS
* THIS

LOGICS

TEST E

LOGICS

TRANSFER
*

SBR RECHRDS BY

ASSIGN
ASSIGN
TEST NE
MSAVEVALIIE
MSAVEVALUF
MSAVEVALUF
GATE LS
GATE LS
ASSIGN
MSAVEVALUE
MSAVEVALUE
ASSIGN
TRANSFER
ASSIGN
TRANSFEQ
GATE LR
TRANSFER
ASSIGN
TRANSEFRR
GATE LR
TEST GF
TRANSFER
GATFE LS
GATE LR
TRAMSFFR

x®
PART
GATE LR
PART WHEN
TEST F
TEST GF
TRANSFER
HATE LS
TRANSF ER
GATE LS
TRANSFER
TEST GE
LOGICS
TRANSFER
GATE LS
TRANSFER
LNGIC R
TRANSFER
TEST L
ASSIGN
TRANSFER
LOGIC S
LOGICS
TRANSFER
TEST NE

*8
BV11+1,TST1
10

2 TST2

*
DATE THE NUMBER OF CLASSES STARTEN EACH COURSE
COUNTS CLASSES AND MH ROwWS

43 MHE2 (%4, 1)
P43,P44,ASGS
*4]1 4%42,1,%43,H

424,41

ALL COURSE QUOTAS FILLED

* = *  NOTICF

JULTAN DATE
IS THIS A NEW DATE FRUM PREVIOUS ONE
JULTAN DATE OF CLASS START

*64]14+,%42,v39,1000,H

*414,125,V39,14H
WORKING ON POLICY 3

61,GAT21
T7+ASG1S5
13,P6

TOTAL CLASSES STARTFD

*41¢,%62,V3q,%13,H
‘4‘9|124|V3q'*13'H

44 ,4P43
PyaS,1
13,P5

WHMS AL
60,ASG1S
+ASGL7
42-,1
sHMSAS
61,GAT3

PS5 oV36,TST?

SRR, SINTN,19

10,TSTEL
9,FIND

2 TST?

* *

7,TESS

P5,V36,TFSR
SBRsSINTU, 10
10,GAT16
+GATET

T, TEST

o TST2
P5,20,TES9
57

SRR, SINTN, 19
T+LOGS2

' TES1O

87

' TEST
PT7,274,L0GS1
Tyl

+GAT3

7

87

' TST2
AV114+1,GATET

‘WORKING ON POLICY 1

RECORN 2NN CLASS STARTED SAME DATE

WORKING ON POLECY 2
ENNUGH GRADS TO START CLASS

ALL CDURSE QUOTAS FILLED

* * *  NOTICE

OF THE PRNGRAM IS UJSEN ONLY UNDFR POLICY # 3

QOMS SCHEDULE NOT COMPLETED

QMS SCHEDULE HAS NO REEN COMPLETED
MH*2(%4,1),XH*V37,TST?2

IS CLASS TO START T(MORROW
ENTUGH GRANS TO START CLASS

ENAUGH FOR MIN, SIZE CLASS

IMS SCHENULE NOT COMPLETED

ALL CQOURSE QUOTAS NOT FILLED

PART WHEN QMS SCHEDULF IS COMPLETED OR SCHEDULE CLASS SIZE CAN



* NOT BE MET

373 TES10 TESTY GE P5420,TST2
374 TES6 TEST LE PR g4 4 AGNS
375 ASSIGN 84,1
376 TRANSFER +GATI10
377 AGNS ASSIGN 8.1
3718 GAT10 GATE LR #BrTE56
379 TEST LE PS5 ,45,AGNK
380 ASSINGN 6,P5
331 TRFR6 TRANSFER SBRVCORSE, 30
382 TEST L - P& +XH*12,AGNS
3R3 TEST L P14,20,HMSA3
134 ASSIGN 16.,P6
3135 ASSIGN 16-,20
386 ASSIGN 15,20
387 ASSIGN 15-,P14
348 TEST GE Pl16+P15,L0OGY
389 155 IGN 6=-,P15
390 TRANSFER +HMSA3
391 AGN6 ASSIGN 6445
392 TRANSFER +TRFRG
393 LOGY LNGIC S *B
394 TEST E BV1l,1,L0NLSH
395 LOGICR *R
39A4 TRANSFFER WTST?2
397 LNGS3 LOGIC R *B
398 TRANSF ER +TFS6
3193 AGNR ASSIGN 69 XH®12
400 HMSA3 MSAVEVALUE *24,%4,%Q,%6,H ASSIGN TO CNURSF
401 TRANSF ER SBAR,NOCLA,45
402 SAVEVALUF *12-,P6,H
403 ASSIGN 5=4P6&
404 TEST LE XH*12,0,TES]12
405 LOGICS 8
4 N6 LAOGICS *8
407 TES12 TEST ¢ AV11s1,GATL7
408 LNGICS 10
409 TRANSFER . 4GATE?
410 GAT17 GATE LR 11,TES1S
411 ASSIGN 38,v20
412 LNGICS 11
413 ) TFS15 TEST E P3A,v20,LNG1
4la ASSIGN 394,1
415 TEST GE P39,4,TESLO
416 ASSIGN 39,0
417 LOGICR 11
418 TRANSFFR W TST2
419 LNG1 LOGIC R il
420 ASSIGN 39,0
421 TRANSFFR +TES10
& FND NF POLICY #3 ONLY PART NF PRNGRAM
422 ASN2 ASSIGN 6,4P5
423 TRANSFER +ASN3
424 TST3 TEST LE PRy4,yASNS
425 ASSIGN 84,1
426 GAT1 GATE LS By TRA]L
427 GAT? GATE LR *3,TST3
O
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428
429
430
411
432
433
434
435
434
437
438
439
440
44
442
443

444
445
445
441
448
449
450
451
45)
453
454
455
4554
487

458
459
460
461
462
463
464
“hS
4h6
467
468
469
470
471
472
413
474
475
476
4717
478
479

ERIC

Aruitoxt provided by Eic:

ASNS

ASN4

TRAG

CAFIL
3

LI B AR

0612
TRAS

GATL1S
TEST?

ASN12

TRANSFER
ASSIGN
TRANSFER
ASSIGN
GATE LS
ASSIGN
TEST GE
LOGICS
TEST E
ASSIGN
TRANSFER
TRANSFFER
GATE LS
LOGICR
TRANSFER
GATE LS
% 3 1

TEST €
ASSIGN
TEST 5
ASSIGN
LOGIC S
TRANSFFR
GATE LS
TRANSFFR
TEST £
ASSIGN
ASSIGN
ASSIGN
ASSIGN
TEST GFf

* REDUCES CLASS

TESTA

TFEST4

TESTS

TESTA

TESTA

TESTS

ASN?20

ASSIGN
TRANSFER
TEST E
TRANSFER
TEST E
ASSIGN
TRANSFER
TEST ¢
TRANSFER
TEST €
ASSIGN
TRANSFER
TEST €

TRANSFFR

TEST E
ASSIGN
TRANSFFR
ASSIGN
TEST F
TEST G
ASSIGN
TRANSFER

+TRAL

8s1

vGAT1

A,v28 COURSE ID NUMARFR

*3,TST4 QUAOTA FOR THIS COURSE IS FILLED
T+l

PT42T4yASNG

7

PT 42T4,7ST3

By V2R CNURSE IND NUMBFR

+GAT?2

SBR,CAF[L,27

12,ASN13

12

'HMSA2

13,GAT1S8 IS CLASS SIZfF GE3S & LE&S

2T L 2 %2 3 Z2 LT LT LT 2 LT X X T OENOTE BELIW
THIS SRR NETERMINES IF CLASS CAN HBF ASSIGNEN T COURSE

CLASS wWILL NOT BE ASSIGNED IF THF QUOTA WHICH WOULD REMAIN WNULD
NOT BE DIVISIALE BY ANY NUMBER AETWEEN 35 AND 45

BV1sl,TEST? REMAINING QUOTA GF 140 & LF 149
15,V25

P6,P15,L 0612 CAN MAX CLASS SIZF AE ASSIGNEN
64P15

12 FLASS AN RE STARTEC

Py2Ty1

144ASN20O IS CLASS SIZE GE30 & LE4S NR 5625 6 LE4S
' TESTO

RV2,1,TEST3 - REMAINING QUNTA GF 136 £ LF 1139
15,140

15-,P14

16,P6

16=9 XHS XH5 IS MIN CLASS SIZf

Pl6+P15, TRAS

SIZE TN ASSURF RFMAINING QUNTA CAN PE MET

6~,4P15

WLOG12

AV3,1,TESTS RFMAINING QUNTA GE 10% & LF 135
WyLOGL2

AVa,1,TESTS REMAINING QUNPTA GE 91 & LF t04
15,105 ’
+yASN12

AVS5s14TESTH REMAINING QUATA GF 70 € LE 90
WLOGL2

BV6,1,TFSTSR

15,V24

+»ASN12

AYByl,TESTQ QEMAINING QUOTA GE XHS £ LF XHA
:1.0G12

RV9,1+ASN20

15,XHS5 XHS [S MIN CLASS SIZF

sASN12

15, XH*12

BV10,1,AS5N2}

P64P159 TRAS

6+P15

+LOGL2



480
481
482

483
484
485
486
487
488
489
490
491
492

4913
494
495
496

497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
511
514
515
516
517
518

519
520
521
522
523
524
525
526
527
528
529
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ASN21 ASSIGN 69,69 ERRNR STAP
TERMINATE 1
ASN13 ASSIGN 30,P8

* CLASS NOT ASSIGNED TN NEXT SCHEDUJLED CNURSFE IF QUNTA REMAINING CANT

* BE FILLED WITH CLASSES NF 35 TN 45 STUDENTS

LOGICS *§
TRANSFFR SBR,NFXTY,29
GATE LS 56,TSYQ
LOGICR 56
TEST ¢ P21,y 1+L0DGA
LNGS LOGIC R *30
TRANSFER 2 TST?
LOG6  LOGEIC R *19
TRANSFER » LOGS
TSTa  TEST E P21424L0AGR
* [F P21 E 2 AND P20 G P19 3 CNURSFS HAVF SAMF KEMAINING QUOITAS
TEST G P20,P13,LNG7Y
ASSINN 20-,P173
ASSIGN 264,P20 2ND CUHURSE 1D
ASSIGN 25,P8 }R0 COURSE 19

* THE PREVINUS COURSE COULD NUT HAVF TLASS ASSIAGNLD FOR RFMAINING JUNTA
*COULD NOT RF FILLED WITH CLASSES F 36 TN 45 STYNENTS :

LOGICS #R
TN ANSFER SRRy NFXT 29
LOGHLR *24
LOGICR %26
GATE LS 56,TST10
LOGICR 56
TESY F P21,1,LNGAH
TRANSFE" ' LOGS
LNG7 LOGIC R %19
TRANSF# R ' LNGA
LG8 LOGIC & «30
TRANSFT s TRAL ASSINN CLASS TN CHURSE IN PR
TSTIO TEST E P21,24LNGAR
TEST 6 P20,P19,LOGT
ASSIGN 20=4,°P19
ASSIGN 19,P20 TH TOURSE 10
TRANSFER WLOGT
TST2 TESY & P5,0,TRA2
GATE LR 9, TRA? QUIITA FHR T6P20 HNNT FILLED
TRANSFER SBRL,FIELD, 31 SEND YO FTFLD AND RFCORD wWALT Tlus

TRA? TRANSFER Py28,1

SINTD) ASSIGN 64P5

* THIS SBR IS USED ONLY UNDERP PILICY 2 AN 13
* USEN UNDER POLICY 3 ONLY UNTIL 9MS SCHEDILE IS

GATE LR ST4AGN?
ASSIGN 5¢V36

AGNT ASSIGN 8,V28
TRANSFER SBRyCORSF+30
GATE LR 5TeTFS14

HMSAG MSAVEVALUF #2+,%4,%9,%5,4
TRANSFER SARYNOCLA4S RECNRDS NUMBER
SAVEVALUF *12-,%5,H
ASSIOGN 6=4PS
ASSIGN 5¢P6
TEST LE XH®12 40, TSTF?

CAOMPLETED

JF CLASSES STARTED

69
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530
531

532
533
534
535
536
537
538
539
540
541

542
543
544
545
546
547
548
549
550
551

562
553
554
555
556
557

558
559

560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
ST7
578
579
580
581
582
583
584

70

TSTE2

TRA7
TESL4

Gatl2

LOG13

CORSE

ASN3

LOGICS
LOGICS
TEST L
ASSIGN
TRANSFER
TEST L.
TEST GE
ASSIGN
TRANSFER
GATE LS
TEST NE
LOGICS
LOGICS
TRANSF ER
LOGIC. .S
GATE LR
TRANSFER
GATE LR
TEST E
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
GATE LR

5 38588888

GATE LS
ASSIGN

5688888

TRA9
GATEQ

ASG3

GAT4

GATS

GATH

TRANSFER
GATE LR
ASSIGN
TRANSFER
ASSIGN
TRANSFER
GATE R
TEST E
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
TRANSFER
GATE LR
TEST E
ASSIGN
ASSIGN
ASSIGN
ASSIGN
ASSIGN
TRANSFER
GATE LR
TEST E
ASSIGN

8
*8

PT+274,+GAT12

Te,l
Pel9,1

Pl14,20,HMSAS
V40,20,TSTF2

SeVa40
s HMSA G
61,L0G13

8V11,1,L0G13

7
57

+ TRAT

10
9,FIND

+ TRAT
1+GATG
P84+1+GATS
9,32
10,38
11,11
12-13,281
21445

14 4XH%]1?2
14-,P6
13+,5
60,GATEQ
$5588888 ¢
69 ,TRA9
9,P10
(33233333
Py30s1

61 yASG?
9,P10

+ TRAQ
9,P21

¢+ TRA9
2+GATS
PB42,CATS
9433
10,39
21446
11,20
12-13+282
+ASNS
3,GATH
PBy3,GATS6
9,34
10440
21447
11429
12-13,283
»ASNB
44GATT
PBy4,GATT
9,135

WORK ING

ON POLICY 3

ALL COURSE QUOTAS NOT FILLED

WORKING ON POLICY 1

$5558888

$8558688

WORK ING

MH CDL. #

$$58588888

FOR RUNNING POLICY 1 TwICE
FOR RUNNING POLICY 1 TwICE

$8588888$

ON pOLICY 2

IN POLICY 3

$$5888

$5888 8



5 A5 ASSIGN 10442

5 86 ASSIGN 21448
587 ASSIGN 11,38
588 ASSIGN 12-13,284
589 TRANSFER + ASNB
590 GAT7 GATE LR 5, ASN9
591 TEST F PR,5,ASN9
592 ASSIGN 9,36
593 ASSIGN 10,43
594 ASSIGN 21,49
595 ASSIGN 11¢67
596 ASSIGN 12-13,285
597 TRANSFER +ASNA
598 ASN® ASSIGN 69,69
599 TERMINATE 1

« - * * * - x NOTE RELNW
600 NEXT ASSIGN 1645

& PICKS NEXT CNURSE WITH UNFILLFD QUNT A AND REMAINING QJUDTA NOT EQUAL
* TN THAT FAR CNURSE TO WHICH CLASS CNOULDNT AF ASSIGNED

601 ASSIGN 19-21,0
602 .ASN2T ASSIGN 17-18+0
6013 ASSIGN 21¢,1
6064 ASN22 ASSIGN 17+,1
605 GATE LS *17,L00P1
606 ASSIGN 18+,1
6507 LONPL1 LONP 16,A5N22
508 TEST LE P1B8,y4,L0GI11
609 ASN23 ASSIGN A+,
A10 TEST 6 PB+5,GATO
611 ASSIGN Ryl
612 GAT9 GATE LR *8 ,ASN213
613 ASSIGN 12,280
614 ASSIGN 12+,PR
615 ASSIGN 14 4XH*]12
616 ASSIGN 14-,P6
617 TRANSFFR SBR,CAFIL.27
618 GATE LS 12,ASS512
619 LOGICR 12
620 TRANSF ER ' TRA3
621 ASSI? ASSIGN 19,P8
622 ASSIGN 20¢,4PR
623 TEST L P18y4,L0OGLI
624 TEST L P21,2,L0G11
625 LOGICS *A
626 ASSIGN 16¢5
627 TRANSFER +ASN27
~28 LOG11 LOGIC S 56
629 TRA3 TRANSFFR Py29,1

* * * % = * NOTE ARFLNW
630 FIELD ASSIGN 6,P5

* TO PERMIT GRADUATES TO RE ASSIGNED TN FIELD ON ANY WFFK DAY
* REMOVE LS63 & LR6Y% IN SBR GRADS & REMOVE LSK6
* LOG 10 IS SET wWHENW ALL COURSE QUOTAS HAS AEEN FILLED

631 GATE LR 10,TST11 ALL COURSF QUOTAS NUT FILLED
632 GATE LS 66+GAT19 ASSIGN ON FRIDAYS ONLY
633 GATE LS 63,5AV) 1S TOMORRNW A FRIDAY
634 GATE LS 64 ,GATS ASSIGN DURING SUMMER MONTHS
Q
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635
636
637
538
639
640
661
642
643
644
645
646
647

‘648
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h49
650
651t
652

651%
h54
655

656
657
6519
659
660
661
L LY.
663
h64
665
666
667
668

469
670
671
672
673
674
675
676
577
678
679
680
681
682
683
684
685
686
687

72

*

GAT20
GAT19
GATB

GAT14

TST5
TSTI

AGN9

GATE LS
TEST G
ASSIGN
TRANSF ER
GATE LS
TRANSF ER
GATE LR
TEST GE
LDGICS
GATE LR
TEST GE
LOGICS
TEST L
TRANSF ER
TEST G
ASSIGN -~
ASSIGN

659TSTL1 UNIFORM ASSIGNMENT [N EFFECT

PS5S,V41,ASN26 MORE GRAODS THAN UNIFNR@ GDAL

SeVal

+AGN9

64 4GATA ASSIGN DURING SUMMFR MONTHS

+GAT20

58,GAT14

v20,54,5AVI1 TOMORROW [S SEPY 1,1972 OR LATER
58

59,TSTS

v20,330,6AT11 TOMORRNW IS ON OR AFTER JUNE 1,1973
59

V20,423,TST11 TOMORROW IS ON OR QEFORE SFEPT 1,1973
»SAV1

PS¢ XH293,ASN26

5yXH293

6"p5

HMSAL MSAVEVALUE #%2,%4,%34,%5,H

k4

T T g

£TZT'T LT LT XTZX T ITELE T T T T I INDTE BRELOW

*PART OF PRNGRAM TD RECORO NUMRER NF GRADS TO FIELD FACH MONTH

SAVE3

*  $s$S

*

ASN25
SAv1l

ASN26

GaTll

GRADS

ASIN3

TEST G
ASSIGN
SAVEVALUE
$$$8$
SAVEVALUE
TEST E
LOGICS
GATE LR
ASSIGN
SAVEVALUE
T RANSFER
ASSIGN
TRANSF ER
GATE LS
TEST G
ASSIGN
TRANSFER
*
ASSIGN
ASSIGN
GATE LS
GATE LR
TEST G
LOGICS
TRANSF ER
LOGICR
ASSIGN
TRANSFER
ASSIGN
ASSIGN
SAVEVALUE
LOGICR
ASSIGN
TRANSFER
TEST €
TEST E
ASSIGN

V20, XH®464 SAVE]

46-4T4,1

#474,P5 H

$$588888$ $6885888 $55888888 $85888
293-,P5,H RENDUCE REMAINING QUATA
XH293,0,ASN?5 IS QUOTA FILLED

9

10,FINO

S, P6

*354,P5,H RECORO WAIT TIME FIR WAITING GRADS
Pe3l,1

640

+HMSA L

65,TST11 UNTFORM ASSIGNMENT IN EFFECT
PS+V44,ASN26

S.V&4
* * * * NNTE AEL IW

6oMHEL(#3,12)

5+,P6 .

69GATEG J0ES P3 = THURSOAY

9,SAVA2 QUATA FNR 76P20S NOT FILLED

P5+0,ASIN3 ANY GRADS TOOAY

63

SRR, FIELD, 31

63

I=44,1 P3 IS FRIDAY P4 IS SATURDAY

SBR,FIND,27

St RH*L{>2;12)

64V29 COMPUTE WAIT TIME SATUROAY TD MONDAY

#3354 ,P6,H RECORD WEEKENO WAIY TIME

6

3-44,2

SBR,FIND,27

MHS2 (84,300 ,5, TRFR& 1S TODAY A MONDAY HAOLINAY

MHS2({ $4,1)+360,SAVEL

3,83



688
589
690
691
692
693

695

696
697
698
699
700
701
702
703
704
705

706

707
708

709
710
711
712

713
714
715

716

717
718
719
720
721

723
724
725
726
727
728
729
730
731
732
733
734
735
736
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#1562 SET IF ON POL.

TR¥R4
SAVA?Z

GATE®

ASSIGN,_
ASSIGN
SAVEVALUE
TRANSFER
SAVEVALUE
GATE LR
TRANSFER
GATE LS

4,84
6,vV30
*¥3%4,P6,H
Py26,1 ) ' :
*¥3544P5,H WAIT TIMF THURS GRADS FNR NEXT
10,FIND

+ASIN3

62, TRFR4

3,QMS SCHEN,

COMPUTE WAIT TIME OVER XMAS HOLIDAYS

CLASS

NGES f3 = WEDNFSDAY
NOT COMTLETED, AND TOMNRROW IS THURS

*QMS SCHEDULE HAS N0 CLASS STARTS AN THURS--SEND STUNENTS TO FIELD

-

* THIS SBR CONVROLS STOPPING NF SIMULATION,

TRFRT
SAVAlL

SAVEL

FIND

LOGICR
GATE LR
TEST G
TRANSFER
TRANSF ER
SAVEVALUE
GATE LR
TRANSFER
SAVEVALUE
TRANSFER
%
GATE LS

62
9,SAvAlL
PS5,0, TRFR&
SBRFIELD. 3L
+ TRFR4
*358 ,P5 ¢ H
10,FIND

s TRFRT
€354 ,P5,H
+AS IN2

* ]
9,TST12

QUOTA FOR 76P20 NNT FILLED
SEND WED GRADS TQ FIELD

WALT TIME WENNES GRADS FOR NEXT CLASS

NOTE RELIW
HAS 76P20 QUOTA REEN FILLED

STARTING POLEICY 2, AND

* CHANGING OF MATRIX AND RNwW INDEX NUMRFRS {(Pl-P4)

*

NOTF

GATE LS
GATE LR
*

~ ONITE
GATE LR
LOGICS
LOGICS
LOGICR

$58888S

SAVF?2

GATESR

TERM]
TST12

TRFRS

PRINT
PRINT
SAVEVALUE
SAVEVALUE
SAVEVALUE
SAVEVALUE
SAVEVALUF
SAVEVALUE
ASSIGN
LOGICR
LOGICR
LOGICR
TRANSFER
GATE LR
LOGICS
PRINT
PRINT
TRANSFER
TERMINATE
TEST GE
TEST E
AS3SIGN
ASSIGN
TRANSFER

10, TST12
60,GATER
*

ARE QJUOTAS FOR FOLLOW=NN CIURSES FILLFD
FINISHED POLICY 1
* ] * *
INSERT LS60 BFLDW T RUN POLICY 2 SERIES

70,TERML FNR RUNNING POLICY | TWICE

59 FNR RUYNNING POLICY 1 TWICF

70 FOR RUNNING POLICY 1 TwICE

66 USEN T PERMIT RUNNING NF POLICIFS N AND LF
(23333313 $99948%8 $545984%% 1333331
voLGyA

2814294 XH, &

2R 1y XH286,H
282¢XH287,H
283, XH288,H
2844 XH289,H
285 ¢ XH290,H
293 4 XH?94,H
42,0

57

59

59

+ASGNL
61,TERNML

61

solLGeA
2814294, XH, A
+SAVE2

1
P3499,TRFRS
P3,99,A5GN4
24,1

441

Pe27,1

NOTICF

CLEAR FNR 2NN PNLICY

FINISHEN POLICY 2

73



A

137 ASGNG ASSIGN 14,1
738 ASSIGN 3,1
739 TRANSFER +TRFRS
1 TABLE P2,15,1443
2 TABLE P2415,1,43
3 TABLE V31,041,415
START 1
REPORTY
EJECTY
* MATRICES COLUMN DEF INITIONS
SPACE 2
* COL.1 THE NUMERICAL CALENDAR DATE
* riv.,2 THE NUMBER QF STUOENTS REPORTING FOR 76P20 TRAINING
* .ul.3 THE MEAN CODURSE COMPLETION TIME IN DAYS FOR THIS CLASS
* CNL.4 THE NUMBER OF STUDENTS DROPPED FROM TRAINING THIS DATE
* COL.5 THE NUMBER OF STUQDENTS ARSENT. FROM TRAINING THIS DATE
* COL.6 THE NUMBER OF STUDENTS PRESENT FOR TRAINING THIS DATE
* COL.7 TRAINING LOAO ANNEX A STUNENTS
* €C0L.8 TRAINING LOAD ANNEX B STUDENTS
* COL.9 TRAINING LOAD ANNEX C STUDENTS
* CM .10 TRAINING LOAD ANMNEX O STUDENTS

SPACE 1
COL.11 THE NUMERTCAL CALENOAR OATF
COL.12 THE NUMBER 0OF STUOENTS COMPLETING TRAINING THIS DATE
COL.E3 ANNEX A,0AY STUOENTS IN Av MOOE
CCL.14 ANNEX 4,0AY STUOENTS {N PI MOOE
COL.15 ANNEX AyNIGHT STUDENTS IN AV MQODE
COL.26 ANNEX AoNIGHT STUDENTS IN Pl MODE
SPACE 1
COL.17 ANNEX RyDAY STUOENTS I[N AV MOOE
COL.I8 ANNEX 8,0AY STUDENTS IN Pl MODE
COL.19 ANNEX B,NIGHT STUOENTS IN Av MONE
COL.20 ANNEX 8,NIGHT STUOENTS IN P MODE
SPACE 1
COL.21 THE NUMERTCAL CALENDAR OATE
COL.22 ANNEX CsDAY STUOENTS IN AV MODE
CNLe23 ANNEX C DAY STUDENTS IN PI MNDE
COL.24 ANNEX C,NIGHT STUOENTS I[N Av MNDE
COL.25 ANNEX CoNIGHT STUDENTS IN PI MODE

#* % % % LR 2 2R 2R 2%

L AN 2R 2 2% 4

SPACE 1
hd COL,26 ANNEX N,DAY STUOENTS IN AV MODE
* COL,.Z27 "~ANNER 0,0AY STUOENTS IN PI MOOE
* COL.28 ANNEX DyNIGHT STUDENTS IN Av MOOE
* COL,29 ANNEX DyNIGHT STUDENTS IN PI MODE
* COL.30 ID# OF AV AND P!
1 CCT DISTRIBUTINNS FOR CLASSES tav/el)
SPACE |3 : ’
* COL.31 THE NUMERICAL CALENDAR OATE
* COL. 32 Q CLASSES UNDSR POLICY #10°
* COL. 33 R CLASSES UNDER POLICY #1D°
* COL. 34 S CLASSES UNDER POLICY #1D'
*® COL. 35 V CLASSES UNDER POLICY #10°
* COL. 36 U CLASSES UNDER POLICY #10°
* COL. 37 GRAQUATES ASSIGNEO TO FIELO AS 76
6P20S UNOER POLICY #10°
SPACE 1
* COL. 38 Q CLASSES UNDER pOLICY #1F?
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'RSOAY EXCEPT HOLIOAYS
*

* COL. 39 R CLASSES UNDER POLICY #1F®
* COL, 40 S CLASSES UNDER POLICY #1F?
* COL.41 THE NUMERICAL CALENOAR DATE
* - COL, 42 T CLASSES UNOER POLICY #1F*?
* COL. 43 U CLASSES UNDER POLICY #1F°
* COL. %% GRADUATES ASSIGNED TO THE FI
IELD AS 76P20S UNDER PNLICY #1F?

SPACE 1

* COL. 45 Q CLASSES IN POLICY #3
* COL. 46 R CLASSES IN POLICY #3
* COL. 47 S CLASSES IN POLICY #3
* COL. 4B T CLASSES IN POLICY #13
* COL. 49 U CLASSES IN POLICY #3
* COL. 50 GRADUATES ASSIGNED TO X
THE FIELO AS 76P20S UNOER POLICY #3
EJECY
* POLICY #10°" FUOR ASSIGNMENT OF T6P20 GRADUATES T FOLLOW-ON COURSES
SPACE 1

11CLASS WILL NOV CONTAIN LESS THAN 35 OR MORE 45 STUOENTS
2)CLASSES WILL START MONOAY THRNOUGH THURSDAY EXCEPT HOLIDAYS
3)OROER OF CLASSES ASSIGNEND TN COURSES BASEO ON QMS SCHEDULE
4)CLASSES ASSIGNED IN ALPHABETICAL ORDER AFTER FIRST 106 CLASSE
S OR COMPLETION OF QMS SCHEDULE
SIQMS INPUT QUOTA FOR EACH FOLLOW~ON CNURSFE wWiLL BE FILLED
6)FIRST PRIORITY IS GIVEN TO ASSIGNMENT NF 76P20 GRADUATES TN 0
ONE OF THE FOLLOW-CN COURSES
* TY76P20 GRADUAYES ARE ASSIGNED TO THE FIELD ON THURSDAYS ANO FR
RIOAYS ONLY

#* # MR R R

SPACE 3
* POLICY #1F' FOR ASSIGNMENT OF 76P20 GRAOUATES TN FOLLOW-NN CDUR
RSES .
* 1176P20 GHANUATES ARE ASSIGNEO TN THE FIELO MNONDAY TH
HROUGH FRIOAY EXCEPT HOLIODAYS
* . 2) A MORE UNIFORM RATE OF ASSIGNMENT OF 76P20 GRAOUAT
TES TN THE FIELO THAN THAT USED IN POLICY 1D* IS USEO
* 3)ALL OTHER RULES SAME AS FOR POLICY #1D°

SPACE 1

SPACE 3 .
* . POLICY #3 FOR ASSIGNMFNT OF 76P20 GRAOUATES TO FOLLOW
W-ON COURSES

SPACE 1 :
* 1)CLASS STZE ANO CLASS START DATE IS SAME A
AS QNS SCHEDULE
* 2)IF SCHEDULEO CLASS SIZE CANT BE MET, CLAS

SS WILL RE STARTEO WITH 20 TO 45 STUOENTS

3)IF ALL COURSE QUOTAS ARE NOT FILLEO REFOR
RE QMS SCHEOULE IS CONPLETEO
* A)CLASSES ASSIGNED 1IN ALPHABETICAL NRDER

R
* RICLASS wiLL NOT CONTAIN LESS THAN 29 OR
R MORE THAN 45 STUOENTS

*

CYIF COMPLIANCE HITH 8) ABUVE WOULD PREV
VENT A QUOTA BEING FILLEO, CLASS SIZE IGNORED
* DICLASSES WILL START MONOAY THROUGH THUR

EINOT MORE THAN FOUR (4) CLASSES WILL ST
TART ON THE SAME OAY ‘

75



* 4)GRAOUATES WILL NOT BE ASSIGNED TO THE FIE
ELD IF SUCH ACTION WOULD PREVENT MEETING QMS SCHEDULE

) SPACE 3
* . POLICY FOR ASSIGNMENT OF 76P20 GRADUATES TO THE FIELD
SPACE 1

* 1) 76P20 GRADUATES IN EXCFSS OF THE SPECIFIED FOLLOW-ON COYRSE QUOTAS
S ARE ASSIGNED TN THE FIELD

* 2)FIRST PRIORITY IS GIVEN YO ASSIGNMENT OF GRADUATES TD FOLLOW-ON CD
NURSES

* 3I)UNDER POLICY #10* 76P20 GRAOUATES ARE ASSIGNED TO TME FIELD ON THU
URSDAYS AND FRIDAYS DNLY EXCFPTY

* AJWHEN ALL FOLLOW-ON COURSE QUOTAS ARE FILLED, ASSIGNMENTS ARE MA
ADE ON ANY WEEK DAY OTHER THAN A HNLIDAY :
* 4)UNDER POLICY #1F* 76P20 GRADUATES ARE ASSIGNED TO THE FIELND ON MON
NDAY THROUGH FRIDAY EXCEPT HOLIDAYS

* S)IASSIGNMENTS ¥ THE FIELD ARF “ADE DURING THE SUMMER MNNTHS

* 6) AN EFFNRT IS MADE TO PROVIDE A UNIFNRM ASS IGNMEMT OF 76P20 GRADUATY
TES TO FIELD UNTIL FCLLOW-ON CGURSE QUOTAS ARF FILLED

EJECT
HMS TITLE 14 76P20 INPUT ANO QUTPUT 10 JULY THRU 16 OCT 1972
EJECT
HMS TITLE 2,76P20 INPUT AND OUTPUT 17 OCT 1972 THRU 23 JAN 1973
EJECT
HMS TITLE 3,76P20 INPUT AND OQUTPUT 24 JAN THRU 2 MAY 1973
EJECT
HMS TITLE 4,76220 INPUT AND NUTPUT 3 MAY YHRU 9 AUS 1973
EJECT .
HMS TITLE 5,76P20 INPIUT AND OUTPUT 10 AUG 1:RU T ACT 1973
EJECT .
* o T&4P20 COURSES STATISTICS FOR
R FYT3 o
SPACE 2 o .
25 TEXT A TOTAL OF #XH2Th, 2/XXXX# STUDENTS TRAINED UNDER AV 4D
nDE .
SPACE 1
25 TEXT THE PEAK NUMABER NF AV STUDENTS WAS #S21,B/XXX#
* (PEAK
K NUMBFR EQUALS MAXIMUM STUDENTS AVAILABLFE FOR
* TRAL
INING ASSUMING ZERO ABSENTEFISM,)
25 TEXT THE PEAK NUMRER QOF DAY AV STUNENTS WAS #Sl,8/XXX#¥
SPACF 1
30 TEXT THE PEAX NUMBER 0OF DAY AV STUDENTS IN ANNEX A WAS #SS,
yRZXXXHN
30 TEXT THE PEAK NUMRER NF DAY AV STUDENTS IN ANNEX R WAS #S9,
v B/XXXS ' ’
30 TEXT THE PEAK NUMRER OF NAY AV STUDENTS IN ANNEX C WAS #S513
3.8/7XXXN
30 TEXT THE PEAK NUMAER NF DAY AV STUDENTS I[N ANNEX D WAS ¢S17
TeB/XXXS
SPACE 2
25 TEXT THF PEAK NUMRER NF NIGHT AV STUDENTS WAS #S3,8/XXX¥
SPACE 1 :
30 TEXT THE PEAK NUMRER (OF NIGHT AV STUDENTS N ANNEX A WAS #S
ST+8/XX8 :
30 TEXY" THE PEAX NUMRER OF NIiGHT AV STUDENTS N ANNEX R WAS '#S
Sit,B8/7XX#8
Q
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30 TEXT

SIS,i/xxe
30 TEXT
S19,8/XX8
SPACE
25 TEXT
NDE
SPACE
25 TEXT
SPACE
25 TEXTY
SPACE
30 TEXY
»B/XXXSE
30 TEXT
O0,8/XXX8
30 TEXT
4o B/IXXXS
30 TEXT
8y8/7XXX8
SPACE
25 TEXT
SPACE
30 TEXT
SByH7/XX#
30 - TEXT
S12,8/xx#
30 TEXT
S16.8/xxe
30 TEXT
Q20,8/XX8#
SPACE
25 TEXT
33 TEXT
34 TEXT
VE»
SPACE
25 TEXT
SPACE
25 TEXT
SPACE
25 TEXT
NTS
SPACE
25 TEXT
NTS
EJECT
=
FOR
SPACE
70 TEXT
SPACE
70 TEXT
SPACE
70 TEXT
SPACE
70 TEXT
SPACE
T0 TEXT
SPACE

ERIC
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UNOER THE Pl MOOE HAS

THE PEAK NUMBER (OF NIGHT AV STUOENTS [N ANNEX C WAS &S

THE PEAK NUMRER OF NIGHT AV STUDENTS IN ANNEX D WAS €S

3

A TOTAL OF #XH277,2/XXXX® STUDENTS TRAINED UNDER o MO

1
THE
2
THE
1
THE

PEAK
PEAK
PEAK
THE PEAK
THE PEAK
THE PEAK
2

THE

1
THE

PEAK
PEAK
THE PEAK
THE PEAX

THE PEAK

.3

NUMBER
NUMRER OF
NUMBER OF
NUNEER OF
NUMRER nF

NUMBER OF

NUMRER OF
NUMBER OF
NUMBER OF
NUMRER F

NUMRER OF

DAY Pl
DAY PI
NAY Pl

OAY PI

NIGHT
NIGHY
NIGHT

N IGHT

DAY Pl

OF PI STUDENTS WAS #$22,8/XXXe

STUNENTS WAS 052,8/XXX¢

STUDENTS
STUNENTS
STUDENTS

STUDENTS

PI STUDENTS

PI STUOENTS

Pl STUOENTS

el STUNENTS

FN ANNEX C

IN ANNEX A WAS

"IN ANNEX B #AS

WAS

IN ANNFX D WAS

856,
4510
€514

513

NIGHT PI STUOENTS WAS #S4,8/XXX¢

IN ANNEX A WAS €S

IN ANNEX

B dAS &S

IN ANNEX C WAS ¢S

IN ANNEX

0 WAS §S

OF THE #XH30l+2/XXXX# STUOENTS WHO ENTERED THE COURSE ,
#XH292,2/XXXX#¥ GRAOUATEO FROM THE COURSE
#XH302,2/XXX8 WERE DROPPED FOR ACADEMIC, ADMINISTRATIV

R NISCIPLINARY REASONS

1

1

THF ATTRITIUON RATE WAS #XH303,2/X62

THE AVERAGE NDAILY ARSENTEE RATE WAS #T73,3/X.X4%.
RATE NEARLY DOURLED ON DAYS FOLLOWING HOLIOAYS

1

THF @

THE AVERAGE NUMRER OF NAYS SPENY IN YRAINING AY STUDEN

UNDER THE AV MODE WAS #T1,3/XX.X8 OAYS

THE AVERAGE NUMBER 0OF OAYS SPENT IN TRAINING 8Y STUDEN

76020 COURSE
I
T6RZ20 COURSE
1
76520 COURSE
1

76720 COWRSE
1
76U20 COWRSE
1

lTZ.’/XX.XI/OAYS

- )
USAOMS FOLLOW-ON COURSES IN FY 1ﬁ
3

Quota g.s

QuUOTA /HAS

QuUOTA IHAS

QUNTA {WAS

QUOTA WAS

OXH236,2/XXX#
OXH287,2/XXX#

$XH288, 2/ XXXX S

#XH2R9,2/XXX#

#XH290,2/XXX#

INPUT QUNTAS ¢
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25 TEXT #XH294,2/XXX4 T6P20 COURSE GRANUATES DIN NDT ATTEND A
A FOLLUW=~ON COURSE RUT WERE ASSIGNED TN THE FIELD
EJECT :
* DATA TARLFS ON FOLLOW-N CNURSE CLASSFS
* COLUMN NEFINITIONS
SPACE 1
* CELL ENTRIES {INDER COLS, 2-6 IDENTIFY THF NUMBER PF CLASSFS STARTFD AN
ND THE NUMBER NOF STUDENTS IN THE CLASSES
% THE FIRST DIGIT (X000) INDICATES THE NUMAER QF CLASSES
* THE LAST TWO DIGITS (00XX) INDICATE THE NUMBER OF STUDENTS
SPACE 2

- COL.1 JULIAN DATE CLASSES STARTED
* CNIL.? T76Q20 COURSE CLASSES STARTEODO/NUMRER 0OF STUNENTS
* CM..3 T6R2D COURSE CLASSES STARTED/NUMBER OF STUNENTS
* COL.4 76520 COURSE CLASSES STARTEO/NUMRER OF STUDFNTS
* COL.5 76720 COURSE CLASSES STARTED/NUMBER QOF STUDENTS
- COL.6 T6U20 COURSE CLASSES STARTEND/NUMaER OF STUDENTS
* ROW 124 IDENTIFIES THE TNTAL NUMRER NF STUNENTS ASSIG
GNFD TN EACH COURSFE
- ROW 125 IDENTIFIES THE TNTAL NUMRER OF CLASSES STARTE
ED FOR FACH CNURSE
SPACE 3
HMS TITLE 6y FOLLOW=ON -CNURSF CLASSES UNNER POLICY #19!
EJECT
HMS TITLF Ty FOLLOW~ON CNOURSE CLASSES UNDER POLICY #1F?
EJECT
TAR TITLE 1,COURSE COMPLETINN TIME STATISTICS FOR AV STUDENTS
SPACE 2
TAR TITLF 2,COURSE COMPLETION TIME STATISTICS FOR PI STUDENTS
SPACE 2 : .
TAR TITLE 3,DAILY ARSENTEE STATISTICS
EJECT
sTN TITLE 1,0AY AV MODE STUDENTS
SPACE 3
STO TITLE 2,DAY P MODE STUDENTS
: SPACE 3 ) ‘
STO TITLE 3,NIGHT AV MONE STUDENTS
SPACE 3
STD TITLE 4,NIGHT Pl MODE STUNENTS
SPACE 3
EJECT

*RESULTS OF POLICIES FOR ASSIGNMENT DOF 76P20 GRADUATES TN FOLLNW-0ON COUR
RSES AND TO THE FIELD

SPACE 2
Hsv  TITLE 1,MAN DAYS WAIT TIME UNDER POLICY #1D°¢
SPACE - 1 ’
HSV  TITLE 2,MAN DAYS wWAIT TIME UNDER POLICY #1F!?
SPACE 1
EJECT
HSV  INCLUNE yXH281-XH285
HSVY  INCLUDE +XH293-XH294
EJECT _
*  BELOW SAVEVALUES IDENTIFY THE NUMBER UF GRADS TO FIELD FACH MONTH
SPArE ? ' -
. UNDER POLICY L0
HSV TNCLUNE v XH32-XH43
SPACE ?
* UNDER PQOLICY 1F
HSV INCL'DE v+.XHA44-KHS5
FJECT
nuTPUT
END

8"



Appendix C '
GPSS SIMULATION PRINTOUT—-STAGE il




€80 AJIN0d B3IOGNN SO0249¢ SV @1313 3IHL D1 OINOSISSY S3ly

€
[
£
€
€

AJI10d N1 S3SS
AJ110d N1 $3§S
AJ170d N1 S3SS
AJ170d N1 S3SS
AJ170d NI S3SS

«318 ADI10d 330NN S0249L SV Q1313 IHL DL GINDISSY
318 AD1704 ¥3ANN

o3

o3

1# AJ1704d ¥30NN

1# A21704 ¥3IOMNR

318 AD1704 30NN
318 AD10d ¥3IAMR

«018 ADITDd ¥IANN SG2492 SV 61314 01 Q3n

Q18 AD1t0a
«Q18 AD1T0d
«018 ADICA
«018 ADJITGd
»C 18 ADITCa

navic os¢ °100
v1J n 6% *102
vid L 8% °103
Y12 S &% °I0)
¥13 u 9% *10)
Vi3 ¢ ¢% *10)

S31VAQYYY &% °10)D

S3SSVI) N €y 0D

S3SSv1y L 2% 0D

34va AYONITYD TVII¥IWNN IHL T9°10D

$38Sv1) S 0y °70) .

$3SSV1D ¥ 6t *10)

$3SSv12 © 8t *10)
21SSv $31vnoved Lt °10)
30NN SISSVII N 9¢ °10)
¥IONM S3SSVIID 1 SE 10D
830NN S3SSVID S %€ *10)
¥IONN S3ISSVIT ¥ €E °10)D
¥IGNN S3ISSVI) 0 2¢ °10D

31V3 ¥VONIIVI IvII¥IWON 3IHL TE°T0D

t1a/Av) $3SS¥TD u04 SNGILINEIBLSIC 15D Id UNV AV 30 sG1 CE°ICC

SSvZ

3GCW 1d NI SIN3ICNLS LnIINCG
30Ch AV NI SINICNLS 1HOINCC

300w 1d N1 SIK3ANLS AVEC
1 SIN3CNALS AVO“C

30Ck AV N

X3INNY  62°702
X3INNV  8C°10)
xINNY  L2°762
X3INNY  92°710)

A0Ck Id NI SINIGNLS LHOIND XINNVY  62°70)
NI SINSANLS EHSINYD XINNY  92°10)
SINSGNLES ANGe3 XINNV  £2°70D
300w AY NI SINIONLES AVGYD XINNV £2°1C)
3Iv0 2VAR3IAVI IVII B3NN IHL 12°7C)

360k AV
3COm 1

a NJ

300 3d NI SIN3UNLS LHOINed X3INNY Q2°102
300m AV NI SUINIONLS LHIINSE XINNV 61°10

1CCh Id NI

SCOW lo NI SINIONLS LHOIN®Y X3ANNY 91°70)
3C0W Av NI SINIGNALS L1hOINY X3NNY  61°0)
INCh 1d NI SINIGAIS AVG*Y XINNY  %1°705D
300w AY NI SIKIONLS AvO‘v X3NNV  E€1°703

SINICQNLS Av08 XINNY 81°1]
IC0W Av NI SIN3IGNLS AVGed XINNV  £1°70

31V SIHl ININIVHYL INTE3T4WDD

itv

Q

SIN3OANLS O
$1%3Gn1S )
S1Kk30niS 8
SINIANLS v
31VvC SIHL CNINJVELE 03 INISING
3180 SIhl ONINIvHL wO¥3F IN3SEHY
319G SIHL ONINIVY] WCY¥3 G3Ida0na

J
J
3

SIN3GNLS 40 ¥3dwhN 3KE 21°10)
YYCNITIVI IVIIWIRAN 3HL TT1°10)

XINNY QVDY ONINIVYL
X3INNY G¥01 ONINIVAL
X3INNT GVDD ONINIvVYL
XINNY QVG1 ONINIVYEL
SINIANLS 3C B3IBWNN
SIN3ONLES 30 J3IBnNN
SIN3ONLS d4C B3IAWNN

SIhl ¥04 SAVC &1 3IWii NOIL31dwB) 3SUNCI NVIN

ONINIVEL G20S¢ BC4 ONILAOdIY SAIN3ANLS 4C ¥IGWON
31v0 ¥VONITIVI IvIIuINNN

SNCILINTSI0 NWNIGD S3IDIvLVN

o1°10)
6°70)
8°10)
470D
IHL 9°10)
3Irg $°0)
IHL  4°100
3HL. £°I03
LY G 11 b}
IHL T°703%

O

Aruitoxt provided by Eic:

E



031714 3BY SVIOAC 3SENT) LC-FO0T1103 V1IN0 GTald {1 S3IAVACVBYS 02692 40 INIRCISSY A¥C4INA v 301A0Re C1 30vw ST 180343 NVL9
SFINDR ¢3mhPS$ 3%1 ShleNO 30%w 38V 41313 3k G2 SINIWNZISSVIES
SAVQI WU 1d3IX3 AvGlad FONOBKY AVONSW NC JV31¢ 3Wl o4 CIRSISSY 33V SILVNOVES (2491 o318 AD1170e BIANNLY
AVGITLH ¥ NVHL 33M10 AVC W33% ANY N sUTh 3BV SINIRNCISSY ¢G3TT04 3av SVICAHO 3SUNTI NG-ADI0S 1TV NIWPLY
1432X3 ATNG SAVUI¥S CNV SAVOSANKL wG L1313 3ML (4 QILCISSY 3¥V SILVNAVAY 02494 +GIs AD170e BIONN(L
$24aNCI KC=-PCIICY C1 S24vACYED 30 INIWNDISSY T1 NIALD ST AsIu0lud 1S¥lat2
C13I4 IHL G1 CINOISSY 3wV SVLIINC 3SEFCD NL-%I7VIL4 (3id41030S 3L 43 $93Ix3 NI SILVNQVED 0269211

01314 3~3 L1 wm»nrcquo 32092 45 INIWNDESSY 803 AJICH

3INA3HIS SWO 9NILIIW LIN3A3UE GIACA NGILIV RINS 351 01313 3h) "G4 C3LS19SV FE 10N 171P S3tenuvalie
AVC 3IwvS 3l KL 13V2S VIIP S3SSVTD (of e2rl{3 NVHL 330w 1OML3
SAVUI 10k 1d32x3 Av0SElinl HINOEHL AVCALZW 12V1S 1IIM S3ISSVIDNG
GIUONDI 3718 SS®1D *“031114 INI3Je VIONG v UINIAI¥G CWNIDP 2ACEY (& «41F JOINVIAIWCD 414D
SINIONLS 6% NVHL I8l ¥L 02 ®VHL SSIT NIVINCT 10% VVIN SSVID(E
830e0 WII138vH4IT &1 CINGISSY S3ISSVIDNW

C3431dNGI ST 3INC3INIS SKC 42C338 G314 LN 3EV $+10NC 3SeN0S5 VIv JI(E

SINIUNLS 6% GI 02 HAIP J3puvisS 33 FMIP SSVI) *l3w 3¢ SINVD 3718 $SVvI) @3 WN03INIS 3142

JINC3IHIS SWC SV IwV¥S ST FUIvC 1eviS SSVED CNV 37IS SSYI1Itl

SISANCS KC-POII0S O) S2L9NUS T 02494 40 ANIWNSISSY 804 b AJ31104

. «0T8 AZ1Cce 304 Sv 3W¥S $31NW ¥3ni0 17viE
Q3SN SI1 «01 AJI10d NI Q3Sfi SVHL NVHL (1314 3HL ©f S31VNOVAO 02d6L 340 INIWNTISSY 40 JivE wWuOJINN 3pOW V (2
SAYJUIIGH 1d430x3 AVOlsd HONDaWl AVONDW 01314 31 01 OSNOISSY 38Y S3ILVNAVED 024911

S3ISYNCI NO-ACIN03 01 SIAVNOVED 02d9L 30 INIWNDISSVY dCd ,418 AD1T0d

ATNO SAVOIY3 ANV SAYOSBNHL NG Q1314 3IHL 0L O3SNDISSY 3uv S3ISWNQY¥D 0249412

S3SUN0I NC-ROTICI 3IHL 3C INO OL S31VNOVvBe (2dS2 JC INIWNOISSY 01 N3IALID ST ALIBDIWd L1SWUIS9
C3VVI4 368 1IN 3ISTNID NO-ACIMI4 HIVI ¥Od viONO ININI SWDIS

3INA3IHIS SWO 340 ANC113TaW0D nC S3SSVII 90T 1S¥13 waldv ¥30¥0 Tv2I136VHdIV NI QO3INDISSY S3ISSVIOLY
3IN0IHIS SKC AD 03Sve S3ISBNOZ 01 GINDISSY S3ISSYID 40 w3IQMO(E

SAVCITCH $d32x3 AVCSUNHL HONDAHL AVONOW L1BVES T11IA S3SSYIQ(2

SIN2GNLS 3% JUCw 8D SE NVHL SS371 NIVANOD AON TR SSYIIHT

SISUNCI NC-MCT1I03 L1 S3IVAOVES 02092 30 INSWNOISSY w04 «Q1# A5G1104d

O

Aruitoxt provided by Eic:

E



602
122

ege
6E2
€6¢
%92
952

1e2

LA ¥4
902
502

602
s12
80¢
90z
661

841

sC1
111
L1l

gEl
SEl
L1
191

01

511
€01

16
28
0L

L8

%6

86l
€41
681

LI
el

9
L9

(17

1t
211
Lel
syl

(3
921
[Y3
(24
e

[+1%
€€
st
1%

O«
%Y

6t

Q1
612

202
€61
clec
002
LLl

651

161
261
%1

X
821
922
%92
0692

64¢
292
612
02
LLl

6L1
531
LEl
661
102

661
6ol
691
oY1

€1
16
26
oo1

661
802

091
261
912
s61
9¢2

251

y1e
%61
522

291
€0l
912
%L1
202

8el
191
80¢
10¢
G592

681
022
657
6t
192

€81
01¢
0t
212

491
€02
12 &4
L1

6GL
A}

$EC
60L
6%
8eL
S6L

949

LEL
5L
29t

666
%ZL
oel
60L
8l

0ga
c%a
196
€9
689

16046
18
cts
G6s
CFG

1Cs
[ 321
LYs
016

994
€LY
6%
5%

COO™MO ~mONSTMONONNANNDOMOTOANN=ANOMMadaMEO~ON~MAMNAN~CNKN A

-« -

™
©

o~
~

~N
[

~N
~

L]
o

[a%)
-

o~
o

~N
-~

~
[

N
~

~N
o

™
o

”

OMOCOo0O0O0OO0OLV~NO0O0OO0ONOTODO0OOLYFNITOOOONOVOOCCOMOTNTQOOO~OMCOOGOO
~

OCNOoOO0O0OVOONOOOOOOMOOOOOONMOOCOOONOOOCOOQONMNOOOOOOWNMOOOOOO

™
~N

4

[+1 72
131
BEE
LEE
9¢E
SEE
YEE
(334
1444
1ee
0Ott
62¢
82t
L2¢
92¢
§2¢
yae
(34
22¢
12¢
0ee
61¢
81¢
L1¢€
91¢
(243
y1¢
£l1e
21t
11¢
01e
60t
80¢
L0t
90t
(1113
y0¢
€0t
20¢
10¢
00t
662
862
L6
962
662
y62
€6¢
2l
162

X1381VW OUYOMIIVH

NKNT0I /A

oo
-

8
3
9
S
y
€
4
1
13}

€L6T NYF €2 N¥HL 2261 110 L1 INdLND ONV LNdN] 02492
-

5

82

Aruitoxt provided by Eic:

[E



202
02

6l
g6l
191
061
0%l

221
oel
6E1l
Egl

o
L -}
-

0O0O0OO0O0OOOCOO0OOOOOOO

me
902
181

Tel
6L1
o061

000 CO0OO0OO0OO0OO0O0OO0OO0OOOCOO

Cs

L21
et
el

621
[1A¢
%21

58
2L

6
LS
L9
19
1L

[ %]
211
as1
(72

COCOO0O0OOOTOODOO0OO000O Y
(=]
~N

A
~N

<

C -
o~
NN

€91
LY1

sEl
11
6C1
oY1
291

081
261
902

yel
st

[1:]
06

29
[ X3

98
14
L6
Lol

L]
-
-

0OO0O0OTO0OO0LOO0OO0OOODOOO

Q92
ote
912

o481
961
L81

964
Yl

§6¢t
80Y
L
10¢%
L1y

LY
59
96

[
- O
n N

[eNerN<RololeNoRal~NeoNeNolloNeNaNNe)

L0L

~
[

~N
~

~
o

~N
~

~N

NANtON M=t Nt MO ~MOOO0OO0O00O00000000000DLOOMaO~=O—~mOO0ONOO M~
o«

COO0OQCONROMNOOO0ON000O0000NDO0O0ONO0000O0DODO0O0O0OMOO0O0O0O00O0O0O0O0O0O0O0®O

~N
NODO0OO0OHLOINODO0OO0OO0OO0O0OO0O0O00O0OO0CO0O0O0O0O00DO0O0OO0O0O0VLOLOOOOOOOLOOO O ®O

L 4

€2
22
12
02
61
81
L1
91
61
LA
el
48

01

—_tuMmeNOMNDO

99¢
[ 117
y9¢
£9¢
29¢
19¢
09¢
66t
86¢€
L6¢%
9s¢€
(113
1231
(241
r£31
16t
0st
64%¢
8ye
L5¢
9y
(144
[ 2]7
(2 33
P4 21
1%¢

83

Aruitoxt provided by Eic:



M O -
- N

[=] O0DO0OO0OOODCODODODOOO =

O0O0ODO0OO0ODODO~O0OOND

o
-

173
L9

€9
09
(¥

Ll

L X

2
L2 A
Y9

0s
(211
(1
b
z2e

gL
r43
2
0%
89

L9
19
98
111
[ 20

0%t
134
8EE
LEE
9t ¢
GEE
YEE
(333
£33
1E€
OtE
6l¢t
82t
Lat
92¢
[¥43
L X413
(%43
[£41
12¢
02¢
61t
8TE
L1E
91¢
(313
yle
ele
r413
11¢e
0le
60¢
80¢
LOE
90¢
S50¢
y0¢
[31]2
20t
10¢
00t
662
862
Le?
962
[1-X4
yo2
€62
262
162

- NN OoO~DO

NWNNI0JI/A0Y

O

[C 84

Aruitoxt provided by Eic:

E



OO0OmMODDOEMNMOO MO

oCCcoO0oOoOOOOQOO(

-

COO0ODO0CODOO0O0O0O0O0O0OOOT~MODOOCOOO

o~
- gy

DO ON = ot NNO ON M
~N LY RV R R 4 Ll ¥

©
mm™

maNODOND
NN N LV

DOOCO0OO0OOOO0OOO0O0OODODOLTNOOOOOOO

N O0OQCO0O00O0OO0O0OOO0ODO0O00OO

[

DOCAMMNOOD~DONOCODOND
N o=t N =N LR R R -t

VOO0 O0OCO0OO0O0O0OODODODOOOC

[ 4
2z
1e
24
61
81
L1
91
[
1
[
21
11

—ANNMeNDNOMNDOO
-

99¢

¥9¢
£9¢€
29¢
19€
09¢
66¢
86¢
LS€
96¢
S6¢E
(714
£5€
26€
11
(1144
6%¢
89¢€
L%¢E
94€
SYE
(221
£9€
2%¢€
17

.1
86
L6
96
(1]
v6
€6
&6
16
[+].]
68
14
18
98
8

KT

€8
28
18
[+]:]
6L
8L
L
9L
[ 73
YL
[ ¥4
el
1L
oL
69
89
9
99
59
Y9

€9

29

09
6
‘11
31
96
(11
(21
€S
r47
16

O

85

Aruitoxt provided by Eic:

E



-

o QOO0 COO0LOLOOOOOOCO0O0OLOLONOOODONNDOMINMNONDO

~
© OCQO0OO0OOO0CDOOOLCOOCLONOO0ODOLOLOD~OO~ANITMMNOODO

o CYoOoOoOONn
N

L23 9t [ 91 gy :13 (1121 0¢

22 9y s1 61 89 12 6EE 69
0 o o 0 0 0 123 8y
o 0 0 0 9 0 LEE LYy
'y €5 91 L1 13 : €1 9¢€ 9y
8L €9 o1 vl £y 11 111 13
sy €2 Ll 02 82 3 1313 vy
v Ot 22 L1 22 8 £EE £y
201 s L2 91 02- 22 r411 2y
] 0 0 0 0 0 1€€ 1y
0 0 0 0 0 0 EE oY
96 s 92 33 L2 L2 62€ o€
0 e 0 N 0 0 82¢ : 8¢
601 66 LE NS 6€ 6% L2€ L€
801 9 €€ 3N i 5 92¢ 9¢
1381 o cE v 66 6y §2¢ $€
0 0 0 0 0 0 %13 3
0 o c - G 0 0 £2¢ €€
Lot 06 »2 £ 5% by 22¢ 2€
801 66 61 82 £¢ 8€ 12¢€ 1€
s01 6¢ < 91 vy €€ 02¢ o€
101 €01 y s1 &1 22 : ole 62
€6 sct £ 6 13 o€ gle 82
0 c 0 0 0 0 L1E 22
0 0 0 0 0 ] 91¢ 92
Y] cot 1 9 £ GE {3 §2
L5 66 0 3 09 8y (313 ¥2
£ €€ 0 4 oL o% £1€ £2
12 2L c 1 £8 £g 21e 22
21 56 0 1 28 29 11€ 12
0 0 c 0 o 0 3 {3 02
0 0 0 0 0 0 60€ 61
£1 9y 0 0 02 59 40€ 81
61 2y 0 0 66 L9 LOE 1
L2 Zy ¢ 0 9€ o€ 90¢€ .91
Y3 oy 0 0 21 1¢ S0€ st
£y £ c N, 8 v2 yOE o1
0 0 0 0 o 0 0 £0€ €t
0 0 0 0 0 0 20¢ 21
26 L€ 0 0 S 62 10¢ 1t
89 Lt 0 0 9 L2 00¢€ o1
08 1€ ¢ 0 L 1€ 662 6

88 62 0 0 6 2¢ 862 e

0 0 0 0 0 o 162 L

0 0 0 o 0 o 962 9

0 o o 0 0 o s62 14

201 1€ 0 0 6 1€ v62 ’

%01 1€ 0 0 91 82 €62 13

101 Lt 0 0 6l 22 262 2

L6 by 0 0 62 (A | 162 1

12 92 ¥4 vz €2 2z 12 . NWAIB3/RCYH

ERIC .,

E\.



')
L]

2
o~
~N

COmMOOO0OO0OCOOONODOOOwO
£
o
~N

g

-t

GOOOOU\OO‘OOOOC‘OOOOOOmOObOOOOOOC
™

92
L2

61
€e

(T4

TOODOOND
neerm ™o

O0OO0OO0OOCOOCODOOOCOOOOOM
v

~e o0
DN N e

1y

OCQmMTOLOTOOLON
MmO Om M m

CO0OO0DDO0OO0O0ODO0O0CO0OO0O0O0O0O0OOOrME ~
mmamm

—-OMOON=~O I
My NN NN

St
8t

6¢

£y

AN O~OCODNOMNMNDOIIN
T ermm M+ o~ ~~
- @ MmO
N s N

OCO0OO0OO0CLOOOO0OODOOOOOO WV
[
[=l-NeNoReleNeNoleNeRoleNeoNeNe R

N e N
omn ™

61

T=NOPTOOCO
MM NN NN

noeNOOo
«* +n

oN ¢
-t

NMOOOCOCOOCOOONOO0OOOOOOMO
O -t o~

-~
™ma
LOmiNerin 000 CO0O0O0O0C0OO0O0OO0O0OO0OO

oMM~
M et

nesNNOoOoON
&+ Oon [al

95t
$6E
y6E
[X43
413
16¢€
0S¢t
141
8t
L¥E
9%¢E
(144
1217
(241
2%t
149¢

66
6
L6
96
6
Y6
€6
26
16
06
68
[ 1]
i8
"
11
1 1]
€6
28
18
01}
6L
8L
[¥3
9L

123
€L
2L
12

69
89
L9
99
$9
9
€9
29
9
09
(.11
£ 19
Ls
9
(17
vs
€s
26
1s

87

Aruitoxt provided by Eic:

E\.



40

QOVO0OO0O0O0O00O0ODO0OOONHNOOODOOOODOO0O0OOVOOO0ODOOOOOOOOOTONMNOOOO NN
L] v - L 4 ™ - L 4

- [}

- N -E-N-NoNoR NNl NoloNoleNoNoNollo Nl NN NoN-NoN-N-NoNoRoNoNolleN-Nall NoN- N -NeNoNoNoloNoNo NN NN}
[ ™
©® OCO0O0ODOCONMODIOO0OONDOODODOODRCODOND0O00DO0O0OCOO0O00O0O0OCOO0O0ODOOO
™ - - =
N~ O0OMOOOOO~=~000000O0NOOO0OO0OMMOOOOO~mMOOO0O0O0OONOODODODONDODOOCO
™ - - - - - ~ -
O 000000 ONHO0OO0OODOODOCOONOONVOAACOONLODOCONOOODOOO0OOOONO0DO
™ - L 4
" COO0ONMOO0ODO0OOOOODODOOOOOODOOOOOOODODOCCOO0OODOOODOOOONMNOCOOOONDOO
[} -+
¥ NOoOO0CO0OO0O0O00O0OO00O00DO0O0OO00OO0OO0OO0OOOOHCNOOONOOOOOOOONMNO®OOO O
- - - - - - ™ -
Mm O00O0CO0OO0OO0O00O0OO0OOCNDOO0OO0O0O0O0O0LOO0O0O00O0O0ODDOOO0OO0OINODOOBOOOO
o : -+
K ; .
N ODOODOOOOMOOOOOOONOOOOOOOOODOODO0O0O0O0OO0OOOOOOOOOO0OONOO
- o L 4
¥
/
i
- AN CNONDOCO~NNMTONLONOCONMNMNMETEANDODNEADCONNMEINOMNOCOMNMENONDOCO
m COo OO0 COOO0OCO0O0OQmrmtrdrd 4 mird et md AINNANANNANNANNMO MO OMO Mo
NANNANNNANNMIOOOOHOHMMMEOEMOmMMMHmOM-MOMOMMOHOMOMOHOMMMMmOeMmOMmEmmmM e m
. s
z
T
>
-
[=]
(5]
>
) (=] M NNDECANONROONMEeCNOFPRVOCOMNMETNIOIFMNDOCOMNMENOFMNBOCOmMNMENOMMDOO
(. P trd ottt ot et M NN NNNNNNNANOIMOMMAMMOMMET LTI en
:



OCO0O0O0OO0OO0ONOO0OOOO0OOONODODO0OO0OO0O0O0O0O0O0OO0ODOOCOONOTOODOOVNODOOOOOND
m - - m - -

OODOCOOO:OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

NOCOOoOOO0ONOODNO0OOMOO0ONDO0OO0O0ONOODOO0O0O00DO0DO0OO00O0OODOOOPOOOOMODOOOO
-+ - -

&

OONOOOOOONOOOOOONODOOODOOOODO0OCLCOO0OO0ODO0OOOOMRODOOOOONODOOO
— -~ - -t -t
00O NMNOOO0O0DOOOONOO0O0O0NO0O0O0O0ONODOLVOOOOO0OLOOOO0OO0O0OOONOO
- ~
oooooooooooooomooooooooooooog@coooooooooooooooooo
- >0 _
NOONOOGLOOOOOODOO0OO0O0O0O0OO0O0O00O0O0O0OOOOOOON 1000000 NOOOOOOO0
-+ -+ e ™M -
OC0O0OONOOOOOUNOODOO0O0000O000O0O0O0O0O0OO0OO0O0O0OOTO00O0O0O0OOO0O
Y X
OCNMOOOOMOOOOOOO0O0O0O0O00O0O00O0O0O0O00O0ODOO0O0O0OO0OOOO0OOOONMNOOOOO
- ~ m
NNNETNOFNDOCONNMNMENINDOTO-N
ot = ol el pd = o el ) O N

DO ~NMEe D (2]
NINNOOLOLO OO N
MmmMmMmMAamMmmMmMmon Mmm

341
342
343
344
345
348
347
348
349
350
351
352
3513
354
355
356

Nf'\OﬂbhmOO-'NmOU\OFQO‘O-!NMOU\OFQO‘OﬂNMQI\OFOO‘OﬂNF\OU\ONOO
OOV NDO OO OO OOOOONNMSAEMNMNMANANNMNN DD D DDODDDOCCCCOCCCCOO

ERIC

Aruitoxt provided by Eic:

89



. i
OOOOOO\OOQOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

[=4
[}

The el
-4 QOOoOORCOOO0O0OOOHNOOO0LCA0LOLCOO0OTOONONOCO0OO0LOO0000O0OCOO0OCOO
-
© [~N=NoN-NeloNall-JuloNol-NaleN-N-RaoloNoRoRoNoNeoN-RelloRaleNol ol NbNnleNoNoNoNeRoNeoNeollo o N« Ne NN
-

Bl [-NNeNolofofollofaloNaNoNallsNeoleoNeNolleNoNoloNeNoNellooNaNollaloNeolallololeoNoNeNoNoNoNoloNaNoNoNoNeNa)
- .

[eN-NeNalloNol-NoNeNoloNoRalloN-NoleRolloNaNalleNoNoNoNoRoleRolloNololeNeNeNoNoNoRalleNeNoleleNoleNoleNNal

L -}

L

N 0000000000000V O00O0O00OO0OO0000O0CO0000O0O0O0O0O0O0LOO0O0OO0O0O0O0OO

-+

- MOT~NOOOOONmMOOD~NOMMOOTANNCMOONANOMOO~ORNOMOOONMN~NOCO NN

-

M 0000000000000V HO0O00O0HO0OOONOO0O0O0O0O0O0O0O0O0NDOO0 O

L [l -

N OCOOOOCOOOOOOCOOCCO0O00O00000000O00LO0OCOO00O0O00OOINOLOOCOOCO

L - -

-t AN TN OO NNMENIONDCO~ANMITNONDCO~~NMENIFMNRNCO~AMENINDOCO

- C o000 QOOO O mmmmemeded = =~ ~ANNNANNNANNANANMMOMOOMM MM &
NNANNNNANAMOMOOOHOMmOMmMmOamMMmmOMmOmOmOmmOmmMmmMmOOmmmmmmmommmom

z

T

2

pri

o

(%]

>

[=} MANN NN DOCONMETNONNDCO~mNM ~ o [0Ad NOMFDOCO~NMEe DO o

of o h o ot et el gt o e N NN N ~ ~ (4} MO MNO M e eE e -

ERIC

A 5



[eN-NeNoN-NoN-Nol-N-NoNeoN-NeN-Noll-EeRoNoNeN-N-NeloN-NeloNelleNeN-NoN-NeN-N-NoleNeN-NoNoRN-NoN-NeN-N-

CO0O0O00000O0OO0O0CO0ONO0OOCOCO0O0OO00OOO0000O0DOCO0OCO0CO0O0O0O00OO0OOOO0OCO0O000O

CO0O0000000O00O0OCO0O000O0O0ONMOO00CO00O000O0O00O0OO0O0OOCOO0O0O0OO0OO0O0OO0O0ON0OO

COO0OO0OCO00000O0CO0000O0O0000O0O00O0O0O00O0O0O00O0O0O0O0O0OO0O0O0OLOOOOOOOO

CO0OO0VO0O0O0ONOCO0O0O00DO0DO00O0O0O0O00NOO0O0ODO0LOO0O0O00CO0C0O0O0O0O0OO0O0O0COO0O0OMNO

[cNeNeNeNeNo-NeNeNelleleloNeNeNoNeleNeloloNoRoNeNeNeoNoleNelefeloNeleNeNeNalleNeRNeNalleNolleNeNeNeoNeNoNs]

NOMOOINOLTOMOONNA~M~O000000CULOO0O0O00O00O0LTLOTFNOOINNOMNOOONM
~N

Q0000 MOO0N0DO0O0ONONMNOO0O0OLOO0OO0OO0OO0O00O0OOVODOO0O0OCO0O0ONOOOOOOOO0OO0
- .- L 4

.

C0O0O0O00O0O0O0LOOOVOODOO0O0000O0LWOLCOO0O0O0O0OOOO0O0O0O0O0O0O0O0OO0OO0OOOOOOO0O
- .

HMANNTDOMDOO~ANNMENDONNDOCO=M
ot o ol g =l = ed NN AN

341
342
343
344
345
346
347
348
349
350
351
352
353
354

NOM DT O~NNMmE DO
NINNVINNPDOOD OO0
MMM MmO m

M ANMECNO DT ONANMNMETNDOINDTORANMETNON DO NNMETNOMDOIO~NMERNIOINNDO
\‘\ AV NN NDN NNV O O OO OOOODORN M~ MNNAEREDODOODDOR®ROCCOCOCCOCCOCOD
. '

91



Follow-On Class Schedule Developed Under Policy 1D’

OaTA TASLES IN FILLIW-ON CJURSE (LASSES
COLUYN DEFINTTIONS

R .
CELL ENTRIES UNDER COLS. 2-6 IDENTIFY THE NUMBERQ GF CLASSES STARTED aAND THF NUM3ER OF STUDENTS I THE CLASSES
THE FIRST DIGIT (XxJ300) INDICATES THE NUMBER DF CLASSES
THE LASY TwO DIGITS (00XX) INDICATE THE NUMAER JF STUDENTS

Cal.! JULIAN DATE CLASSES STARTED

COL.2 76320 CIURSE CLASSES STARTED/NUY3IER 7JF STUDENTS

COL.) 76R2D CTURSE CLASSES STARTED/NUMBEL GF STUDENTS

CIL.4 76520 COURSE CLASSES STAPTED/NUMBER OF STUDENTS

€A .5 76720 CIULSE CLASSES STARTEO/HUMBER JF STUDENTS

Cl.6 76420 COURSE CLASSES STARTED/NUMAER NF STUDENTS
ROW 124 IJENMTIFIES THE TOTAL NJM3ER JF STUDENTS ASSIGNED T) EACH COURSE
ROw 125 I0ENTIFIES THE TNTAL NUM3ER IF CLASSES STARTEL FJ2 CACH COURSE

FALLOW-0ON CIOURSE CLASSES UNDER POLICY »lO*

HALFWORD MATRIX 3
ROW/CILUMN 1 2 3 4 5 [
1 235 0 0 1040 0 0
2 237 0 n 1045 no 0
k] 242 0 ) 1045 [*} 0
4 243 c 0 1045 L 0
5 249 0 0 1045 ) 0
6 251 1046 0 0 b 0
7 269 0 n 1045 0 0
[] 270 1049 n .0 b] 0
9 271 0 9 * 0 0 1045
10 276 0 1045 0 0 ]
11 277 ¥ 0 0 0 1045
12 279 ¢ 9 1042 0 n
13 236 0 0 0 1045 0
14 291 0 2 1945 b] 0
15 293 bl n 1040 3 0
16 299 1043 0 0 0 0
17 304 0 0 1040 [ 0
18 n7 1042 9 0 0 0
19 319 0 0 V] 0 1042
20 325 0 2 1045 0 0
21 326 0 0 ) 0 1745
22 332 0 1945 bl 1045 0
23 ‘334 0 b} 1045 0 0
24 335 ¢ ] 1034 0 b
25 340 o 0 1045 0 0
26 34l n n 1045 b} b}
27 342 1949 0 3 0 Q
2R 346 0 2 0 ] 1045
29 347 1043 bl 0 0 0
30 349 0 n 1040 0 0
31 353 0 1645 o 0 ]
32 159 C 0 2 1045 s}
» 33 156 0 0 0 0 1045
34 8 0 gl 1245 [s] 2
35 9 0 n 1041 0 0
36 11 c o 1039 0 0
a7 16 0 0 1045 o ]
38 18 1935 o 0 0 0
39 24 [o} 0 1055 9 0
40 29 1045 c c 0 0
41 30 0 0 0 0 1045
42 31 c 1749 0 0 0
43 36 0 0 0 10398 0
44 43 o bl 0 ] 1037
45 53 n ] 1039 0 0
46 59 0 n 1045 o 0
47 60 0 0 0 0 1045
48 L) 0 0 1045 0 0
49 Y] 0 0 1045 0 0
50 66 ¢ ) 1045 0 0
51 71 0 0 0 0 1045
52 73 1045 n 0 0 0
53 78 o 1038 1045 0 0
54 RO 1145 0 b] b ]
55 91 0 0 0 1036
Figure C-1 (Continued)
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Follow-On Class Schedule Developed Under Policy 1D’ (Continued)
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56
97
98
59
60
61
62
63
b
65
.13
67
68
69
70
71
72
73
74
75
76
77
78
79
80
8t
a2
83
B4
85
a6
87
ae
89
0
91
Q2
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

124
129

14

48

92

43

N4

99
171
in2
106
108
[S)
115
t2n
122
123
127
128
t2e
114
135
136
161
142
()
149
150
151
1o
1549
th?
lné
149
170
171
176
127
179
142
136

19¢

1a2
197
19e
200
204
206
212
214
218
21Q
225
226

1ne

101

ODQINOHINIOOINID

——
20
r W
w o

104

QOO0 LFHDIDICG

ROWS 104-121,

0
0

Q02
21

104

173
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OO ILOWDwIDD)
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360
9

7}
1042
1045

e}
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N
1045
0
0
1349
b}
0
0
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[ TLS

AE 28R
2109
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Follow-On Class Schedule Developed Under Policy 1F’

FOLLOW~ON COURSE CLASSES UNDER POLICY #1F*
HALFWORD MATRIX
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235
237
242
243
249
251
265
270
271
276
279
285
290
292
298
304
306
314
321

325 .

326
332
334
339
340
341
342
346
347
349
353
355
356

10
15
17
22
25
29
30
31
36
43
57
59
60
64
55
67
71
74
78
79
81
85
88

92"

93
94
99
101
102

104

103

104

—
o
>

N
(=]
o
0000000V OOVOONDODO0OO0OO0O0O0OO000O0O0O

2 3

0 0

0 0

0 0

0 0

0 0
1039 0
0 0
1045 0
0 0

0 1045

0 0

0 0

0 0

0 0
1045 0
0 0
1042 0
0 0

0 0

0 0

0 1033

0 0

0 0

0 0

0 0
1045 0
0 0
1045 0
0 0

0 1036

0 0

0 0

0 0

0 0

0 0

0 0
1043 0
0 0
1043 0
0

]

n

0

n

0

0

0

0

0

0

0

5

0

0

0

0

0

0

0

0

0

0

]

—
o
&

Figure C-2 (Continued)
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Follow-On. Class Schedule Developed Under Policy 1F ' (Continued)

64 106 0] 0 0 0
65 108 0 0 1045 ]
66 113 0 ] 0 0
67 : 15 1035 ] 0 ]
68 120 ] 0 ] 1039
69 122 0 ] 1045 0
70 . 123 0 0 1044 0
71 : 127 ] 0 0 ]
72 128 ] 0 , 1038 0
73 129 0 0 1039 ]
74 134 2080 ] 0 ]
75 136 ] 0 0 ]
76 141 ] ] 0 0
77 142 o 1336 ] 0
78 143 0 0 1037 0
79 144 0 0 1038 0
80 149 1045 0 0 ]
81 151 0 0 0 1045
82 156 ] ] 1045 0
83 158 0 0 1045 0
84 162 ] 0 1045 ]
85 164 ] 0 1038 ]
86 169 1045 ] 0 1038
87 171 1036 0 0 0
88 176 ] 0 0 ]
89 177 ] 0 0 ]
90 179 ] ] 1040 0
91 183 0 0 0 1035
92 184" 1037 0 0 ]
93 190 ] 0 1045 0
94 192 ] 0 1045 0
95 197 0 1035 1045 0
96 200 0 ] 0 0
97 204 0 ] ] 0
98 205 1035 0 ] 0
99 211 1035 0 0 ]
100 212 0 1035 ] 0
101 214 0 0 1041 0
102 218 0 0 0 1035
103 220 1035 0 0 0
104 225 ] ] 1035 0
105 226 0 0 1035 0
ROWS 106-123» COLUMNS 1-6 ARE IZERD
124 0 902 360. 2105 399
129% 0 22 9 50 10
Figure C-2

ERIC

Aruitoxt provided by Eic:



£-0 aunbiy

Ve . . 0332 IV 3¥v S3IININOIYS ONINIVKIA
228°2 166°1 o- 0°0c1 £0° 1 6€
§99°2 216°1 i 6°66 ot- € 8t
§6%°2 2Ly°1 1- 8°66 _ 09" " LE
152°2 2E9°1 " v°66 86° L2 9€
»0°2 26€°1 61 v°g6 1€°1 9€ 13
Leg° 1 f 26E°1 §°2 1°L6 09°1 vy vE
629" 1} gI1E°1 L Al ] - §°GH ye*2 %9 £t
2291 g€L2°1 §°9 1°¢6 . 2e°€ 16 2€
§12°1 £€2°1 1-01 868 06°€ ¥01 1€
§00°1 £61°1 6°c1 0°9¢ s1°¢ 141 o€

* Y08° £61°1 0°61 6°0€ 18°¢ 651 62
Y66 ° Y111 6°42 0°6L 089 981 82
L6€° ¥20°1 L€ 2°89 6% L 502 L2
os1° vEG*1 2°6€ L1°09 ' Z20*L 261 92
920"~ v66" 2°9% L°ES 85°6 . 292 62
[ 2 - 666" g g¢c 1°%% : §6°9 161 L X4
Iyec- s16° 8°29 1°L¢ £€1°2 561 €2
499 °- 518" 6°69 0°0€ 01°9 191 22
se8°- - TN 0°9¢ 6°€2 84°g 05t 12
250°1- s6L° 6°18 v°81 6Ly OET 02
692°1- 962" 2°9% L€l 69°¢ 101 61l
LY T~ 1L 668 0°01 29°¢€ 66 81
£€89°1- 9.9° 6°t6 . %°9 18°2 LL A |
168°1- 9€9° v°96 ) 6°¢ 66°2 1 91
860°2~ 966" 0°6b 6° 86" 22 61
NV3IW WOYS NVIW 30 TICNIVW Y ID9VIN3IZ¥3d Iviol 30 AININDIN¥S LIKWIY
NGILVIA3CQ IVJILINN JALLIVINKND FALLIVINWND iIN3) ¥3d g3A¥3580 ¥y3IddN

G31M913M~NON 000°90L89 828°% 0E1°62 .
SINIWNOYY 40 WNS NOT1VIA30 O¥VONVIS INIWA9EY NY3IW 3718V1 NI S3ITYINI

1 318vl
. SIN3IANLS AV ¥0J SIOILASI4VLIS 3wl NOIL3ITNdWOD 3S¥NOD

' Sluapnig AY 40y sonsnels awi] uonajdwo) asinod jo nojully ajdwes

O

E

RIC 5

r



t-0 aunbi4

0¥32 IV 33V S3IIININOINS ONINIVYNIY
- 69172 G6E°T 0- c 001 9" 81 oy
v26°1 09€e°1 TN £°66 98" 1 06 6€
€821 [T{ 0 62 v L6 0E"2 29 :13
2661 062°1 6"y 1°66 09°2 oL LE
108°1 662°1 L)) 626 v6°¢ 901 9¢
012t 122°1 g1t 9°48 BE“E 16 GE
610°1 - 981°1 Lo%1 2°66 20"y 801 (13
828" 1611 t6l 1-18 16°6 8y1 43
LE9” 911°1 £°%2 9°62L 80°9 €91 2¢
9yy” 180°1 €£°0¢ 9°69 w49 €L 1€
662" 940°1 8°9¢ 1°€G §1°9 991 - (]3
¥90° 110°1 c gy 6°9% G2°8 222 62
L2nT- - 9L6° 2°1¢ L°8Y €6°2L g12 82
81g" - 196" 1766 8°0% ny"y 002 L2

606"~ L06" Q°99 €°EE 01°9 ¥91 92 ’
002"~ 2L8” L2l 2°L2 . L] 31 ¥yl [ Y4
168"~ L€£8° 1°¢€¢ 612 19°y 821 42
260" 1~ . 208° L°26 2°¢L1 g2y ¢11 €2
€121~ L9L" o°.8 6°21 91°¢ 68 22
¥y 1- 2€L" 1°06 8°6 96°2 69 12
669° 1~ L69° L°26 2°L 29" 2 2L 02
9ye-1- 299" L T 5"y L1 9y 61
2£0°2- 129° 1°Le a2 =1 9y 81
8222~ €66 " €°E6 11 L9° 81 L1
61%-2~ 866" (Y 5" gy" £ : 91
0192~ €26° . 0°001 o 00" 0 61

NV3IW WCY¥J NV3W 30 r3IgNIvWIY 39viINIIa3d IvigL 40 AIN3ND3IuI IS R
NOIJVIA3Q 314110 AATLIVINKND JALLIVICWN) IN3D 234 03A¥3580 ¥3ddn
031H913IM-NCN C00° %6692 vE2*S © %99°g2
SINIKNONY 40 wWNS MOI1VIA3Q GUVONVLS IN3KNOBV NVIR 379vL N1 S31d1N3

4 ERE:-)

SINIGNLS Td ¥03 SIILISIAVIES 3WiL NOI131¢WOD 3S3N0D

97

sluapmg |4 40 sonsnels awij ucnajdwion asiNo) JO INOJulld 3jdWeS

O

Aruitoxt provided by Eic:

E



SINIINGD - AIGWAN

SIN3IINDD -~ 33 6WNN

§6%°¢
L9L*y
8.0°¢%
1.3 3
r{\Ydr4
¥10°2
92¢°1
8E9°
0s0° -

8EL "~

92y 1-
»11°2~-
NVIWN WO¥3
NOI1VIA3G

031H913A-NON

SINIINCD —~ B38WNN

SINJFINCI - R3IGWAN

SIN3IND

SINJFIND

9-0 ainbiy

J - UIEWNN SIN3LINDD

J - ¥3IEWNN SIN3INCD

T3IEWCN SIN3IINDD

LERLTN SINIINDD

98501 4
= ¥IGWNN CYNIINCD - UIBWNN

v418 AJ110d ¥3ONN 3WIL LIVR SAVG NVk
1996 1

- Y3IGWAN SINIINDOD - ¥IBHWAN

«0I# AD:104d ¥3ONN 3WI1 LJVA SAVG NVW

07314 3H1 0L OGNV S3S¥NOD NO-MCI1ICS U1 S3LVNAVED 02d9L 40 INIWNOISSV ¥0d4 S3IID1104 30 SLINS3I¥

6L6°¢
¥52°¢
82672
€09°2
gLe-e
266°1
229°1
T0€°1
9L6°
066 °
§2¢°
00G°~
NV3W 40
3dILINK

000°826
SINIWNOYV 4C WNS

0°
€

G*

)

€°1

€72

£°2

9°¢

¥°9¢

L°08

C°68

L768
BIGNTVWIY
JATLIVINKN

§-0 aanbigy

0°001

2°66

£°66

£°66

9°86

9°L6

9°L6

£°96

§5°E9

26l

6°01

2°01

JOVENIZHId
J JALLIYINWND

€69°1
NOTIVIA3Q GUVCNVIS

.41 PuE, QL S311j04 SO} eIeq AL -epm

0¥3z Mv
€E” 1
€E” 1
0o0° 0
99° 2
66° €
00° 0
2E"1 14
8L°2¢ 66
LE"YY yeT
22°8 1T
99° 2
92°01 1¢
TviOL 40 AON3
IN3D ¥3d G 3AY

2L0°¢e

INIWNOYV NVIW

34V SIIININOIVY ONINIVHIY

11

o1

6

8

L

9

s

y

€

4

1

0
no3ud 11K17
3580 ¥3ddn

378v1 NI S31¥IN3
€ 319vy

SJOI1SI1ViS 33IN3SAY AYC

soisne)s aauasqy Ajleq Jo anojuilg m._aEmw

98

Aruitoxt provided by Eic:

E ©



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2, GOVT ACCESSION NO.| 3. RECIFIENT'S CATALOG NUMBER
HumRRO-TR- 7 3- 34
4. TITLE (and Subtitle) %, TYPE OF REPORT & PERIOD COVERED

CONVUTER SIMULATION AS AN AID TO

MANAGERS OF TRAINING Technical Report

¢, PERFORMING ORG. REPORT NUMBER

Technical Report 73-34

7. AUTHOR(S) 8, CONTRACT OR GRANT NUMBER{S)
Harold Wagner and Patrick J. Butler " | DAHC 19-73-C-~0004

9. PERFCRMING ORGANIZATION NAME AND ADDRESS 10, PROGRAM ELEMENT PROJECT TASK
Human Resources Research Organization (HumRRO) AREA & WORK UNIT NUMBERS
300 North Washington Street Proj. 2Q062107A745
Alexandria, Virginia 22314 Work Unit 110

11, CONTROLLING OFFICE NAME AND ADDRE §§ 12, REPORT D ATE
U.S. Army Research Institute for the December 1973

Behavioral and Social Sciences 3. NUMBER OF PAGES

1300 Wilson Blvd,, Arlington, Virginia 22209 104

14. MONITORING AGENCY N AME & ADDRESS(if different from Controlling Office) | 18. SECURITY cL ass. [of this report)

Unclassified

15a. DECL ASSIFICATION/OOWNGRADING
SCHEDULE

16, OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19, KEY wORDS {Continue on reverse side if necessary and identify by block number)

*Computerized simulation

Course completion time

General Purpose Simulation System (GPSS)

Individualized instruction i (Continued)

20, aBsSTRACT {Continue on reverse side if necessary and identify by block number)

General Purpose Simulation System (GPSS) simulations of hypothetical
self-paced training programs were performed in this study. The purpose
was to evaluate the utility of this technique as a planning aid for
managers of training who are faced with implementing a self-paced course.
These managers must 1ave information that permits reliable and accurate
planning of instructional resources, facilities, and materials. Comple-
tion time distributions from the self-paced Stock Control (Contimed)

FORM
EDITION OF 1 NOV 65 IS OBSOLETE . o
[:R\!:‘JAN73]473 o Unclassified

ot Proviied b ERIC SECURITY CL ASSIFICATION OF THIS PAGE {When Data E ntered)




Unclassified
SECURITY CLASSIFICATION OF THIS PAGE?Wum Data kntered)

19. (Continued)

*Models

Scheduling of training
Self-paced training
Simulations

Student flow model
Training management
*Training programs

20. (Continued)

and Accounting Specialist (MOS 76P20) course were used in the GPSS -
simulations., Other variables that entered the model included attrition
rates, absentee rates, and follow-on course quotas., The final GPSS model
forecasts such items as the daily training load, the daily student output,
and the number of absentees. In addition, the model permits the evaluation
and selection of optimum follow-on course scheduling policies,

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




O

ERIC

Aruitoxt provided by Eic:

RO et ot et b et ettt et bl D () b e b s ND T it D e ot bt bt b et e b ot e b e b b b et et b b b et b e e et b b e b b e g e e

DISTRIBUTION LIST

OIR DASD MANPOWER (PPAGR)

DIR DASD MANPOHER & RES AFFAIRS

HASA SCI & TECH INFO FACILITY COLLEGE PARK MO
CG IST ARMY ATTN DCSOT FT MEAOE 11D

OIR HEL APG HD

TECH LIB AR HATICK LABS HATICK MASS

REOSTONE SCIEHTIFIC INFO CTR USA MSL CO!D ATTN CHF DOC SEC

CG FT ORD ATTH G3 TNG DIV

CO HQ ARHY ENLISTED EVAL CTR FT MARRISON 1ii0

DIR OF INTERN TNG USA LOG MGT CTR FT LEE

LIB ARMY WAR COLL CARLISLE BKS

OIR OF MIL PSYCHOL & LORSHP US MiL ACAD -

COMDT ARMY SECUR AGY TNG CTR & SCH ATTH LIB
COMUT INDSTR COLL OF THE ARMED FORCES FT MCHAIR
COMDT THE ARMOR SCHATTN 001 FT KNOX

COMUT USA CHAPLALW SCH ATTN 001 FT HAMILTDH

USA FINAACE SCH FT HARRISON ATTN EA

COMUT USALS ATTN EA FT HENNING

COMDT USAIS ATTN AJI1S-D-EPRD FT BENNIHG

HQ USA AW GEH SCH FT HARRISON ATTN COMDT

CO USA StC AGCY TNG CTR & SCH ATTH IATEV RSCH AOV
COMDT USA MIL POLICE SCH ATTN PLNS & PROG 0DOI
COMOT USA SE S1G SCH ATTH EA

COMDT USA AD SCH ATTN DO] FT BLISS

COMDT USA ENGR SCH AYTN EA AHBBES-EA

COMDT ARMY AVN SCH FT RUCKER ATTN ED ADV

DIR OF INSTR US MIL ACAD WEST POINT KY

O1R OF MILIT INSTR US MIL ACAD VEST POINT NY
COMOT USA CA SCH ATTN EA FT BRAGG

COMDT USA ARTY SCH ATTN EA FT SILL

USA IHST FOR MIL ASST ATTH EA FT BRAGG

0CS-PERS OA ATTN CHF C&S DIV

DIR OF PERS STUDIES & RSCH ODCSPER DA WASH OC
ACSFOR DA ATTH CHF TNG OV WASH OC

CG USA MAT COMD ATTN AMCRD-TE

HQ ARMY MAT COMD R & D DRCTE ATTN AMCRD-RC

CHF OF PERS OPNS PERS DRCTE 0A ATTN OPSC

OPO PERS MGT OEV OFC ATTN MOS SEC (NEW EQUIP)
ADMIN DDC ATTN TCA (HEALY) CAMERON STA

COMDT USA CHT SURVEIL SCH & TiG CTR ATTN EA

THG & DEVEL DIV ODCSPERS

COMO 'JSA TRADOC ATTW ATTS ITR

COMD USA TRADUC ATTN LIB

USA RECRUITING COMO HAMPTON VA

RSCH CONTRACTS & GRANTS BR USA

850 SCI 01V ARD

CLR TNG COMMARD US PACIFIC FLT SAll DIEGOD

TECH LIB PERS 118 BUR OF NAV PERS ARL ANNEX

OIR PERS RES DIV BUR OF NAV PERS

ENGNR PSYCHOL BR OWR CODE 4S5 ATTH ASST HEAD WASH 0C
€O & OIR HAV THG DEVICE CTR ORLANDO ATTH TECH LlB
CO FLEET TNG CTR USN STA SAN DIEGO

CO SERV SCH COMD MAV TrG CTR SAN DIEGD

€O FLT ANT1-SUB WARFARE SCH SAN OIEGO

CHF OF NAVL RSCH PERS & TilG BR (CODE 45B) ARL VA
BIR US NAV RES LAB ATTN CODE 5120

OIR WAVAL RSCH LAB ATTN LIB COOE 2029

CHF OF NAV AIR TNG TNG RSCH DEPT NAV AIR STA PENSACOLA
OIC HAV PERS RES ACTVY SAN OIEGO

DIR PERS RSCH LAB WAV PERS PROGRAM SUPPORT ACTIVY WHY
COMOT "MARINE CORPS HQ MARIRE CORPS ATTH CODE AO-1B

e b e ot b et b b b b e b b b ettt b bt ok b et b b b ok b bt b e e et e b et ot b s ot b b b b et b et b et et e et

CHF OF NAV OPNS OP-01P1

CIIF OF NAVL 0PS OP-039 WASH DC

CHIF OF NAV OPNS OP-07 TL

CHF OF NAV AIR TECH TNG NAV AIR STA MEMPHIS

DIR OPS EVAL GRP OFF OF CHF OF NAV OPS OPO3EG

€O USCG TNG CTR GOVERHORS ISLAND NY

SUPT USCG ACAD NEW LONDON CONN

TECH DIR TECH TNG DIV {HRD) AFHRL LOWRY AFB COLO
CHF ANAL DIV (AFPOPL (R) DIR OF PERSHL PLNG HQS USAF
AFHRL/TT ATTN CAPT W S SELLMAN LOWRY AFB

AFHRL (HRT) WRIGHT-PATTERSON AFB

HOS ATC DCS/TECH THG (ATTMS) RANDOLPH AFB

USAFA DIR OF THE LIB USAF ACAD CDLO

6570TH PERS RSCH LAB PRA-4 AEROSPACE MED DIV LACKLAND AFB
TECH TUG CTR {LMTC/OP-[-L1)LOWRY AFY

CO UMAN RESOURCES LAB BROOKS AFB

UIR NATL SECUR AGCY FT MEADE ATTH TDL

DIR WATL SECUR AGCY FT MEADE ATTN DIR OF TNG

DEPT OF TRANS FAA ACQ SEC HQ 610A WASH UC

ERIC OE WASH DC

SYS DEVEL CORP SANTA MONICA ATTN LIB

DUNLAP & ASSOC IHC DARIEN ATTN LI3

GRC/DAD ATTA LOC LIB

OIR RAWD CORP SANTA MONICA ATTN LIB

WITRE CORP SEDFORD MASS ATTN LIB

SIMULATION EWGR CORP ATTid DIR OF ENGR FAIRFAX VA
LEARIING RSD CTR U OF PITTS ATTN DIR

RUMAI SCI RSCH INC VA

CHRYSLER CORP MSL UIV UETROIT ATTN TECH IWFO CTR
SCI & TECH DIV IDA ARL VA

DIR CTR FOR RES ON LEARWING & TEACHING U OF MICH
AIR SILVER SPRING MD

AIR ATTN L1BN PA

HATRIX RSCH CO FALLS CHURCH VA

EOUC & TNG CONSLT CO LA CALIF

GE CO WASH DC

AR ATTN L1B PALO ALTO CALIF

SCI RSCH ASSOC INC DIR OF EVAL CHICAGO

APA ATTHN PSYCHOL ABSTR

BELL TEL LABS INC TECH INFO LIB NJ

AMER BEHAV SC1 CALIF

CHRYSLER CORP DEF ENGR ATTN OR H BERMAN DETROIT

DR H SHOEMAKER DIR TNG RSCH GP NY

FLORIDA STATE U LIB GIFTS & EXCH

LIB GW UWIV ATTN SPEC COLL OEPT

CATHOLIC U LIB EDUC & PSYCHOL L1B WASH DC
GEORGETOWN U LIB SER DEPT WASH OC

ARL 1300 WILSON BLVO ARL VA

DIR USA MOTV & TNG LAB ARL VA

CBT ARMS TilG BD FT BENNING

OR L BAKER ARMY RSCH GP EURDPE

OIR EDUC CTR MARINE CORPS OEV &.EDUC CTR QUANTICO
DPTY CHF OF STAFF (AIR) (MC-AAY) HQ USMC

HAVL TNG EQUIP CTR TNG ANAL & EVAL GP FLA

OEPT OF AF DEPT OF LIFE & BEHAV SCI ATTN OIR USAF ACAD
DR L WILLIAMS OIR EQUC & PLHG & DEV VA COMMONWEALTH UNlV
COMDT USA QM SCH ATTN DIR ENLISTED SUPPLY DEPT
COMDT USA QM SCH ATTH DPTY OIR ENLISTEQ SUPPLY OEPT
COMDT USA QM SCH ATTN EO OFC OF DPTY COMD FOR TNG & EDU

DuC
COMDT USA QM SCH ATTN CHF STOCK ACCT DIV ENLISTEO SUPPLY DEPT



HUMAN RESOURCES RESEARCH ORGANIZATION
300 North Washington Strest » Alexandris, Virginia 22314

Prasident Dr. Meredith P. Crawford
Executive Vics President Dr. Willism A, “cClalland
Exocutive Otheer Ms. Saul Lavisky

Director for Busineis Affairs & Trsasurer Mr. Chsrles W. Smith
Dirsctor for Program Developmont Mr. David S. BushneH
Director for Remerch Design & Renorting Dr. EumACogm

Divector smammm .- Mrs, Lo!nMZook

R RESEARCH DIVISIONS

HumRRO Division No. 1 (System Operations) Dr. & Danist Lyons
300 North Washington Street Director
Alexzndria, Virginia 22314

HumRRO Division No. 2 DrDom&dFHmd
Fort Knax, Kentucky 240121 Dlnctot

HumRAO Western Division : Dr. Howard H Mcﬁm
Post Office Box 5787 - : -Dirccto'
Prwdto of Monterey, California 93340

HumARQ Division No. 4 : Dr.TO Jmhs
- Post Office Box 2088 D;ncmr
Fort Senning, Georgis 31905

HumRRO Division No. 8 or. Wallleﬂ W Prouut
Post Office Box 428 'Dlrector
Fart Rucker, Aiabama 36360

HumARO Division No. 7 {Social Science} Dr. Robert G. Smuh .Ir
300 North Washingion Street Director
Alexandria, Virginia 22314




