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3. Documentation of EDSIM 1, which keeps track essentially of student
time to completion and student time in each instructional (pedagogical)'
area.

4. Documentation of EDSIM 2, which is the major model for the Model
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QUEUE

This program samples a given arrival rate of students and a

given service rate for these students, both from a Poisson distribution,

and calculates student waiting time and facility usage for every level

of facility availabi2ity between the level specified and 1. The in-

tended use of this prograiz is to explore how many of a specific service

facility should be available to meet a hypothesized student need. A

typical problem being investigated may be described as follows:

Given an individualized curriculum that will cause certain
relatively random demands on various facilities (as against
more typical carefully scheduled demand, in which case a
student has a fixed amount of time to do whatever he can),
how many of each kind of facility should be available?
(Guidance Counselors, Arts & Craft Stations, etc.)

The answer to such problems really involve administrative trade-off

decisions between inVestment in facilities and the freedom implied in

individualized curricula (as measured brstmdent waiting time).. Stated

another way, there is a compromise to be made between use of facilities

and use.of student time. The QUEUE program does not by itself indicate

what compromise to make; it merely indicates the probable effect of

aving a specified number of facilities available to meet a hypothesized

demand.

On the following pages are the results of a ample prol...em, sim-

ulating a 9 hour day, with 20 students per hour arriving on the average,

each requiring about 10 minutes of service time, individually (group

size 1). Initially, 20 service facilities were hypothesized.

Each line of the output represents a one-day sample. Shown is

the number of service facilities available that day, the average student

waiting time (assuming all arriving students wait until they are serviced

or the day ends), the average (per cent) facility utilization, and the



number of students serviced.

The first sample run started with a hypothesized 20 service facilities.

It shows that the needs could be met with nine or fewer facilities; con-

sequently, three more sample runs were made starting with this number. Al-

though the output differs somewhat from run to run, as is expected in a

simulation exercise, the emerging pattern is that most, if not all, students

can be accommodated with four heavily used service facilities. However,

if student waiting time is important, 5 or 6 facilities should be considered,

even though these facilities will then be used a smaller per cent of the

time.

Interpretation of the results of QUEUE depends on several factors

not considered in the computer program. To have a given level of service

facilities available to students at'any given time may require actually

having additional facilities, considering maintenance. The operation of

a school may not permit really random student arrivals: certain times

(e.g. lunch) may be set aside for other activities, or, curricular considera-

tions may indicate an uneven demand for a service facility.

Service time may also require careful thought. There is relatively

little experimental evidence about how long children will spend with a given

device, or, for that matter, about how often they will select it, in an

individualized environment that offers considerable freedom.
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Operating Instructions: (UMass Time - Sharing Version)

1. FETCH the program, or read it in on punched tape.

2. Replace the test data in line 900 with the data to be used.

Additional lines of data may also be keyed, with line numbers

greater than 720 but less than 900. The program will operate on

successive sets of data until the ending conditions of line 901

are encountered.

The input data are:

a. Arrival rate, students per hour, F format. It may be

desirable to select a peak

for some purposes. The mo

hour rather than a typicalhour

el will select actual arrivals

from a Poisson distributiolii with the given arrival rate as

its parameter.

b. Service rate, minutes per student, F format. The model will

select actual service rates from a Poisson distribution with

the given service rate as its parameter.

c. Group size (how many students are to be serviced at once),

F format.

d. The starting number of service facilities, I format. This

is the largest number of service facilities that might be

needed. The model will give the consequences of having one

through this number of facilities.

e. Length of,the dayin hours, F format.

f. Number of days to be simulated, F format.. Currently, this

is limited to 1.0; different runs can give a picture of

different sample days.

Sample input data line:

900 20.0, 10.0, 1.0, 9, 9.0, 1.0

1-3



3. Decide whether or not to use the random number generator seed con-

tained in the program at line 25. Restarting the program with different

data without changing this seed will mean that the random number genera-

'tor will start at the same place for each run; and, consequently, any

idiosyncracies of the generator will affect each run in exactly the same

way. To change the seed for the random number generator, rekey line

25 with the new seed.

Sample random number generator seed line:

25 ISEED = 975384763

4. Give the RUN command.

1-4



ARRIVAL RATE, STUDENTS PER HOUR= 20.00
WVICE RATE,MINUTES PER STUDENT= 10.00 7
GROUP SIZE= 1.00
STARTING NUER OF SERVICE FACILITIES= 20
LENGTH OF DAY IN HOURS= 9.00
NUMBER OF DAYS IN SIMULATION= 1.00

NUMBER OF
SERVICE
FACILITIES

AVERAGE
STUDENT
WAITING
TIME b

'AVERAGE
FACILITY
USEAGE

)

TOTAL'
NCNB ER
STUDENTS

%.SERVICED
20 0 16.37 178.00
19 0 18.88 185.00
18 0 18.20 164.00,
17 0 20.68 168.00.
16 0 20.97 165.00
.15 -0 22.68 181.00
14 0 24.42 F71.00
i3 0 27.31' 181.00
12 .0 '24.86' 158.00
11 0 24.85 165.00
10 0 29.25 175.00
9 .00 40.86 '186.00
8 .02 4072 163.08
7 32 5104 172.00\
6 2.03 59.99 188.00
5 1'.52 65.80; 179.00
4 5.95 82.82, 1'81.00

3 53.12 97.05' 129.00
2 108.46 99.43 106.00.

188.01 99.84 57.00

1-5
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ARRIVAL PATF,STUDENTS PER HOUR= 20.00

SERVICE PATEAMINUTES PER STUDENT= 10.00
GROUP SIZ,E= I.0n.:
STARTING NUMPER OF SERVICE FACILITIES= 9

LENGTH OF DAY IN HOURS= 9.00
NUMBER OF DAYS IN SIMULATION= 1.00

NUMBEI' OF
SERVICE
FACILITIES

-AVERAGE
STUDENT
WAITING
TIME

AVERAGE
FACILITY
USEAGE

TOTAL
NUMBER
STUDENTS
SERVICED

9 0 37.22 172.00
8 0 44.34 184.00
7 0 43.-92 158.00
6 .18 48.-02 171.00
5 1.41 60.72 182.00
4 79.98 169.00
3

.4.39
23.12 95.07 143.00

2 . 82.38 99.05 108.00
1 178.28 98.51 46.00

NUMBER OF
SERVICE .

FACILITIES

AVERAGE
STUDENT
WAITING
TIME

AVERAGE TOTAL
FACILITY'lUMPER
USEAGE STUDENTS

SERVICED.
9 0 35.07 179.00
8 0 -37.47 158.00
7' 0 A5.88 183.00
6 .16 48.48 177.00
5 .83 69.21 18200
4 2.92 81.96 180.00,

3 20.89 92.13 150.00,

2 71.17 98.81 '109.00\
1 185.23 99.30 58.00

NUMBER OF
SERVICE
FACILITIES

AVERAGE
STUDENT
WAITING
TIME

AVERAGE
FACILITY
USEAGE

TOTAL
NUMBER
STUDENTS
SEPVICED

9 0 37.28 182.00
8 0 42.47 163.00
7 0 4973 17300
6 .07 50.47 164.00
5 1.74 66.38 1671.00
4 3.31 82458 180400'
3 44.85 98.00 144400
2 94.47 98.94 921.09
1 175.99 99.62 60.00

1-6
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Queue: Flowchart

Input:

320 Read Arrival Rate - ARate Students/Hour
Service Rate - SRate Min/Student
Group Size - GRSize

Number of Servers - NSER
Hours in one Day - ETime

Number of Days Days
335-410 Print Input Data

425 Convert ServIce Rate to Students/Hour SRate = 60./SRate
430 Convert Arrival Rate of Individual Students to

Group Arrival Rate ARate = ARate/GRSize
Return

Out zit:

465-485 Compute Cumulative Waiting Time - CUT
Total Groups Served - TOT

490 Compute Average.Waiting Time in Minutes - AVCWT
495 Compute Total Students Served - TOT = TCT *GRSize

505-520 Compute Average Facility Useage, PST
522-560 IF First Line This' Rup, Print Headings

565 Print Current Information
Return

p

Queue: Flowchart
Main Program

25- 40 Seed Random Number Generator
45 Get Input Data
55 Save Original Number of Servers in ITest

65- 80 Set X, S Date Areas to Zero
110-145 Find Channel-with Shortest Time to Availability
150-160 Test That Not All Channels Run to Maximum Time. Otherwise Go to 250

165-175 Get A Sample Random Interarrival Time
'180-210 Perform Service For Next Arrival on Selected Channel
215-220 Set Last Arrival Time Throughout Array
225-230 If Selected Channel. Usage 7 Mx. ours, Make it Unavailable

240-245 Step Cumulative Counters for Seletted Channel
250 Print Report of Results
255 Roduce-Number of Servers By 1

'260 Servers ) 0?

1-7



0

Queue: Flowchart

Input:

320 Read Arrival Rate --ARate
Service Rate - SRate
Group Size - GRSize

Number of Servers - NSER

Students/Hour
Min/Student

Hours in one Day - ETime
Number of Days - Days

335-410 Print Input Data
425 Convert Service Rate to Students/Hour SRate = 60./SRate
430 Convert Arrival Rate of Individual Students to

Group Arrival Rate ARate = ARate/GRSize
Return

Output!,

465-485 Compute Cumulative Waiting Time - CWT
Total Groups Served - TOT

490 Compute Average Waiting Time in Minutes - AVCWT
495 Compute Total Students Served - TOT = TOT*GRSize

505-520 Compute Average Facility Usage, PST

522-560 IF First Line This Run, Print Headings
565 Print Current Information

Return

Queue: Flowchart
Main Program

25- 40 Seed Random Number Generator
45 Get Input Data ..<1

55 Save Original Number of Servers in ITest
65- 80 Set X, S Date Areas to Zero 3
110-145 Find Channel with Shortest Time to Availability
150-160 Test That Not All Channels Run to Maximum Time. Otherwise Go to 250--

165 -175 Get A Sample Random Interarrival T.Ime

.180-210 Perform Service For Next Arrival on Selected Channel

215-220 Set Last Arrival Time Throughout Data Array
225-230 If Selected Channel Usage 7 Mx. Hours, Make it Unavailable

240-245 Step Cumulative Counters for Selected Channel
250 Print Report of Results
255 Reduce Number of Servers By 1
260 # Servers ) 0? If "yes"

If "no"



Subroutine Raise

605

610

615

620

625

Subroutine Raise: Computes Exponential Random Variable Based
on NuMber-of'Arrivals Per Unit Time or Number of Customers
Serviced Per Unit Time.

Subroutine Service: For Selected Service Channel I, Next Event,
Establish Entrance Time into System of Next Event x(I,2)
Is Channel then Busy?
Customer Waiting Time = 0 x(1,3)

Put Channel in Service x(I,6)
Compute Channel Waiting Time x(I,5)

635 Compute Customer Waiting Time x(1,3)
640 Put Channel in Service When Free x (I , 6 )

645 . Channel Waiting Time ='0 x(I,5)

650 Get Random Service x(I,4)
655 Compute Customer Exit Time From System
660 Compute New Channel Available Time x(I,9)
665 Customer Total Time Customer in System (End Arrival x(I,8)

Time)
Return

Contents of Data Areas

State (50): 1 Thru Number of Servers Available
State (I) = 0 Means Server Not Yet Busy Full Time

= 1 Means Server Saturated, Not Available

X (50, 10) For Up to 25 Servers

Odd: Next Group Even: Channel
1 Random Interarrival Time (Groups) Sum of Interar:ival Time This Channel
2 Next Arrival Time
3 Waiting Time, This Arrival Sum of Waiting Times
4 Service Time, This Arrival Sum of Facility UsedTim0
5 Server Idle Time, This Arrival Sum of Idle Times '\

6 Entrance Time into Service
7 Exit Time from Service (and System)
8 Customer Total Time in System Sum of Customer Used nine
9 Previous Exit Time from System
10 Set to 1 for Channel in Use Total Arrivals This Channel

X (I, 2) is Set Throughout Array far I Odd
All Channels

1-8
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5 PROGPAM (UEUF
4 DIMENSION X(50/10),STATEC50)
25 ISEED = 452368791
30 CALL RANFSFT (ISEED)
35 ISV1 = ISEED.
40 ISV2 = ISEFD + 45689321
45 CALL INPUT (ARATE,SRATE,GRSTZE,NSER,ETIME,DAYS)
55 ITFST = NSFR
60 DAYCT = 1.0
65 DO 80 1=1,50
7%) STATE(I)=0.0
75 DO 80 U=1,10
80 X(I,J)=0.0
85 N = 2*NSFR
90 4NT=100.0
95 NT=ANT.
100 DO 248 I4=1,1000
101 K=14
110 SH0RT=99999.9
115 DO 145 I=1,N,2
120 IT=I/2+1
125 IF (STATF(IT) EO. 1.0) GO TO 145
130 IF (SHOPT-X(I,7)) 145,135,135
1351SAVE = I

140 SPORT=XCI,7)
145 CONTINUE
150 DO 155 I1=1,NSE9
155 IF (STATE(I1) .NE. 1.0) GO TO 165
160 GO TO 250
165 CALL RANESET(ISV1)
170 CALL RAISE (RIT,4PATE)
175 CALL PANFGET(ISV1)
180 I = ISAVE
185 X(1,1)=PIT
190 X(I,10)=1.0
195 CALL R4NFSET(ISV2)
200 CALL SERV (X,I,SRATE)
210 CALL RAMFGET(ISV2)
215 DO 220 II=1,N,2
220 xii,2)=x(i,2)
225 IT=I/2+1
230 IF (X(I,9) .GE. ETIME) STATE(IT)=1.0
235 II =I
240 DO 245 j=1,10
245 X(II+1,J)=X(II+1,J)+X(II,U)
248 CONTINUE
250 CALL PEROFT (ITEST,X,N,NSER,GRSIZE)
255 NSFR=1SFR-1
256 CALL RANFSET (ISEED)
260 IF (NSF? -GT. 0) GO TO 65
265 1SE1 D = 1SEED + 2546E9321
270 GO TO 45
..275 END

1-9



11.1
300SUPPOUTINE INPUT (APATE,SRATE,GPSIZE,NSER,ETIME,DAYS)
304 DIMENSIW7 X(50,10),STATE(50)
310 PRINT 311
31.1 FOPMAT ( )

320 READ, APATE,SRATE,GPSIZE,NSER,ETIME,DAYS
325 IF (NSFR .1.20. 0) STOP
335 PPINT 340, Al'TF
340 FOPMAT (*APPIVAL RATE,STUDENTS PER HOUR=*,F6.2)
350 PRINT 355,5PATF
355 FOPMAT (*SEPVICE RATE,MINUTFS PER STUDENT=*,F6.2)
365 PPIN 370, GPSIZE
370 FORMAT (*GPOUP SIZE=*,F6.2)
380 PPINT 385, NSFR
385 FORMAT (*STAPTING NUMT3ER OF SERVICE FACILITIES=*,I3)
395 F'PI \'T 400, ETIE
400 FORMAT (*LENGTH OF DAY IN HOURS=*,F6.2)
410, PRINT L!15, DAYS
415 FOPMAT (*NUMER. OF DAYS IN SIMULATION=*,F6.2)
425 SRATE=60.n/SPATE
430 APATF=,APATE/GPSIZE
435 PETUPN,
440 END
450SUPROUTINE REPORT (ITEST,X,NANSER,GRSIZE)
454. DIMENSIOM X(50010)
465 CWT=0.0
470 T0T=0.0
475 DO 485 I=2,N,2
480 UT=OWT4-X(I,3)
485 TOT=T0T+X(I,10)
490 AVOT=.0!IT/TOT*60.0
495 TOT=TOT*GPSIZE
.500 PST=0.0
505 DO 510 I=2,N,2
510 PST=X(I,4AI-1,7)*100.0+PST
515 X.S=NE7.,R

520 P5T=PST/YS
522 IF (ITEST .NE. NSER) GO TO 565
525 PPIMT 530
530 FORMAT (1H1)
540 PRINT 541
541 FORMAT (*NUM9ER OF*,2X,*AVEPAGE*,2X0*AVERAGE*,2X,*TOTAL*)
545 PPINT 546
546 FORMAT (*SEPVICE*,4X,*STUDENT*,2X,*FACILITY*,1X,*NUMSER*)
550 PRINT 555
555 FOPMAT (*FACILITIES*,1X,AITING*,2X.,*USEAGE*,3X,*STUDENTS*)
559 PRINT 560
560 FORMAT (12X,*TIME*,04X,*SERVICED*)
565 PRINT 570, NSEP,AVCOT,PST,TOT
570 FORMAT (I6,F12.2,2F9.2)
575 RETURN
\580 END

1-10



600 SUOROUT1NE SERV (X, 1, SKATE)
.603 DrTNSION X(50,10)
605 X(I,2)=X(I,2)+X(I,1)
.610 IF (X(I,2)-X(I,9)) 635,635,615
615 X(1,3)=0.0
620 X(I,6)=X(I,2)
625 X(I,5)=X(I,6)-X(1,9)
630 GO TO 650
635 X(I,3)=X(I,9)-X(I,2)
640 X(I,6)=X(1,9)
645 X(175)=0.0
650 CALL RAISE (XICI,4),SRATE)
'655,X(I,7)=X(I,6)+X(I,4)
660 X(1,9)=X(I,7)
665 X(I,F3)=X(I,7)-X(I,2)
670 RETURN
675 END
6867KURPOUTINE R4ISE (ERN,CR)
685 AVIT=1.0/CR 1

690 R=RANE(-1)
695 FRN=-AVIT*LOGF(R),
700 .RETURN !_

705 END.
ENDPROG

900'20.0,10.0,1.0,20,9.0,1.0
901 0.0,0.0,0.0,0,0.0,0.0

I.



ADULT RESOURCES FLOW (ARF 1)

The Adult Resources Flow Model (ARF) was created as a tool to help

explore the relationships between intended staff availability and the

anticipated work to be done in a school situation. The staff is described

in terms of type of person, number of each type, cost of each type,

hours each type is available, and a description of the work each is to do

in per cent of time devoted to each intended task for that type. Each

kind of work is described in terms of ri..:and distribution of time

for each occurrence, and occurrences as a function of number of students,

number of staff members, and week in the school cycle. The Model is

available in both a batch and time sharing version. The batch version

of the Model will run for 20 weeks while the time sharing version runs

one week at a time.

The Model creates, within the specified parameters, the sample workload

for each kind of work for each week. This load may be contrasted with intended

staff availability.

Several levels of analysis may be made:

1. If the total hours required by the sample workload exceeds
the total of staff hours available, then either:.
a. A way has to be found to cut down the amount or duration

of the work that needs to be done, or
b. More staff time. is needed. In this case:

1) The number of staff members may be increased, and/or
2) Staff members may be asked to work longer hours.

2. If the hours needed for a particular type of work exceed the
staff hours available for that type of work, then:
a., The requirements for that type of work may be reduced; or
b. The allocation of time of staff competent to perform that type

of work can be changed so that these staff members do less of
something else, or

c. Other types of staff members not originally intended to
do the work in question can be allocated to it, or

d. More staff members of a given type can be made available.



3. The input data represents the best guesses of project planners.
If the ARF Model does not show a reasonable correspondence between
staff and work, more thinking can be done about the nature of the
educational experiences being planned, and about different ways of
accomplishing the intended objectives.

The major usefulness of the ARF Model has been to make certain assump-

tions about a planned educational program and its staffing pattern more expli-

cit. A secondary use, and the intended reason for creating the model, has

been to explore staffing patterns in relationship to the work implied in an

educational program being planned. A third use has been to define work sampling

and time study research that might be done to provide better parameters for

a model such as this. Such research has merits also in helping provide insight

into how educational systems work at the human interaction level.

Experiences with the ARF Model has indicated two potential problems to be

considered, aside from the validity of input data. One is the inclusion of

work such as "lunch" that should be.uniformly distributed among all people and

at rather limited times. Total hour requirements and availability for such

work is not as much of a guarantee of a "match", assuming the figures were about

the same, as would be the case with both time flexibility and staff member

flexibility. Two lunches at 4:00 p.m. for one staff member doesn't quite compen-

sate for no lunch for another staff member or for not having lunch at noon! Thus,

lunch is not a random phenomenon.

A similar problem occurs if students replace staff in the ARF Model. It

may not make much difference which staff. member gives a test, but it usually

makes a lot of difference which student takes it. Here, again, a match between

hour requirements and hour availability is much less reassuring than if the work

were interchangeable among staff members.

2-2



If both staff and students (as students, not as helpers) are included

in the same computer run, there is a potential problem in interpreting the

staff and student roles, which may not be really interchangeable. More

student time available for an activity such as planning may not compensate

for less staff time; more student need for such activities may even require

more staff time. Both staff and students may need to be involved simultaneously,

and the role of each may be quite different.

Consequently, the recommended use of the ARF Model remains, as intended,

to match staff availability with work requirements. If this model is used

for students at all, it should be used for students alone, and with the

cautions noted for interpreting the results. The EDSIM models have been

designed to investigate student activities in a planned educational system.

The following pages present a sample problem, showing the computer

output avainble fromtARF-1 batch session. This problem shows that trial data from

the,Fort Lincoln New Town Project in Washington D.C.; as with all such data, is

not to be taken as representative of actual plans for that project. Similar

runs have been made for some Centers at the University of Massachusetts,

School. of Education.

Figure 1 displays all the staff data except work description. For this

run, 35 regular and 50 student helper staff members provide 1900 hours of

service per week at a total annual cost of $341,600. No overtime work was

included, but regular staff members could work 40 hours per week (which is

longer than most schools require their staff members to be on-site).

Figure 2 describes the work anticipated for each type of staff member.

It is read as follows: For staff type 1 (teacher stage 2-4 level 2),\priority

2 is work type 1. (counseling,prescribing) for about 20% of the staff member's time.,

Priority 1 is work type 2 (planning), no less than 10 per cent of the time, but no
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more than 20 per cent, etc. If only a minimum time' (HI) is given, this is

treated as an average. If both a minimum and a maximum time'(MA) is given,

the intent is to provide stricter limits. Had any of the work assignments

added up to more than 100% of a staff member's time, an "error note" to this

effect would have been printed. Figure 2 also indicates that work type 1

is highest priority for staff types 3 and 4, and lowest priority for staff

types 12 and 13.

Figure 3 summarizes the staff hours available for various types of work,

from what are,.in effect, the job descriptions presented in Figure 2. Regular

hours are calculated as the minimum per cent times the hours available times the

number of staff members; extra regular hours are calculated as the difference

between maximum and minimum per cent, where both are.given, times the hours

available times the number of staff members. Because of typica3 leeway in

describing a staff job, the hours indicated in this table may add up to more

than the total hours available as shown in Figure 1. If this should occur, it

means that once some of the regular extra hours have been used other alloca-
\

tions in this category cannot be'used. The'data shown adds up to less than the

1900 hours available, and hence all indicated hours may be utilized.

In efi:ect, Figure 3 indicates a range of hours available for a work

activity, if jol) descriptions are followed. For work type 2, planning, 74

hours per week are regularly available, with 108 more hours available (or a

total of 182 hours) if the upper limits of staff availability are used. These

hours represent all staff members, not just those for whom this type of worn is

a high priority. However, if a staff member does not have this type of work in

his job description at all, his availability does not show in the hours available

for this type of work.
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Figure 4 summarizes the input data for work occurrences. For example,

work type 8, Parents and community work, has a relative priority of 4 (not

currently used by ARF-1 fOr calculations), time distribution type 3 (exponential

decay; illost occurrences will be towards the short end of the range of time), a

time range of .1. to .3 hours (6 to 18 minutes), and will occur, on the average,

.1 times per student per week plus 1.0 times per faculty member per week.

For the indicated 700 students and 35 faculty metribers, then, a normal expec-

tation of such work occurrences would be 105 times per week. Had a constant

term been shown, this would have been added to the occurrences due to students

and faculty. In effect, this is the number of times the appropriate time dis-

tribution will be sampled to get the total weekly hour demand for an average

. week.

But not all weeks are average. For work type 8 in Figure 4, week 9 is

1 unit above average, week 10 is 2 units above average (average is indicated by 5

. in the profile by week; 4 indicates 1 unit more; 6, 1 unit less, etc.). The per

cent change column indicates that 1 unit in the profile is worth a 300 per cent

change. Consequently, week 9 will have not 105 occurrences, but 420 occurrences.

Figure 5 shows, for each type of work, the calculated occurrences each week,

and the result of sampling the indicated time distribution that number of times

as the hours needed to do that much work. Following work type 8, an average week

had 105 occurrences (OC), taking bett-en 13.9 and 15.4 hours (HR), while an
d r

extreme week with 735 occurrences`might take 100.7 hours of staff time.

Figure 5 also shows the hours total per week, which in all cases is less

than the 1900 hours available. Hence, all the required work can get done (assum-

ing the work description parameters represent realify), although some staff job

description changes may appear desirable.
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As an example, work type 8, requiring 100.7 hours in an extreme week,

has a maximuu of 34.8 hours available for it from the staff job descriptions.

Were this an actual, operating school situation, the decision would have

to reassign staff appropriately. By inexpensive computer simulation runs,

the effects of possible staff reassignments may be explored.

The following pages give a summary of the input data, card layouts,

operating instructions for the computer program, and the program listing.
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1 2

YPE

UP-IAND FOR TYPE or WORK, STAFF wOHK, FLNT, 8-1

"-T 9 ---12 13

OUNSLLftco pRbSCRItiliNG
925 19'5 19;!5:-1925-.1925--)925 T(-25--f925 1925-1925-1925 -1925- 192:
1., 25.5 229.1 253,'. 235,8 226,8 229,5 228,6 22/.4 229,0 223,7 230,2229,

LANNliq;

35. 350 262 175 -175 -17-5-- --175 262- --262- -175 -175 -17:

6,9 27.5 157,6 1.416 :I.P*1.0 105,8 1-513 104,9 155,9 157,0 105,2 103,6 :u52,

uTORING
854 854 171',E1 1708-1703--17-68 171.18-17057-1/08--1700---1708 1708 170 :.

2.1 1i7.0 247,9 234.5 233,4 245,9 236.0 241.4 23/t9 232,9 2.34,6231,9 2352,

ROuP INsTRUCTION
35 35 71 -70 .70 /7----70 7U 70 7r7o 70 -----7

1,1 20.8 43,1 40,4 42.0 411"- 43,1 42,b 42.0 41,5 42,4 41,8 40,t

ARENTS + COMMUNITY
105 105 105 105- 105-1-6-5 105 105

_

3,9 14,4 14.5 15,4 14,4 14,5 14,7 14,7 6113 100,7 100,7 57,1 14,'

5FmvICE TRAINING
75. 175 175- -115 -175----175-175-7175-
6 122.2 125,7 125.7 121,1 122,1 12210,121.v 124.4 116,4 122,6 122,6 1210

STING636297"297297 297 9T 297 97297 297297-29'86-
,2 197,3 143,5 142.6 143,9 142,6 143,0 144,1 146,7 144,6 144,9

08INu/PECoRDING
7u(j 70v 7u0

6 42.1 37,9 41..2 40.0 34.2 38.2 34.5 31.7, 31/8 29,2

TERILS PREPAHATNN
7:- -70
6 1.4 1.2 0.8 0.7

35 35--70 70 --707-

'-0,8 0,6 1,4 1.5 1,4 U,7

PPOt(IING DOTES
57-262 -262' -175 175-175 1/5 --26-1---350--262
8 184.6 18.et.. 125,6 120,4 119,8 123,3 182,/ 23511 182,7 115,8

8 2A0 2F0:-----2RT-281)--2UT-7-28-0-----281) 280 280 -280
. 28.0 28, 28,u 28.0 281,7 28.0 28.0 2.0 28/0 28,0

PERVISING ACADbHIU ACT .

05 14)5 "135 -105' -105-105 -105----10 -105 105 -105

8 119.7 12,3 119,8 121.3 124,.: 123,1 121,3 120,3 122,5 124,2

142,7

70C
32,4 26;5.

-35 i

0,6

124,2 125;1

-280 -28)0

28,0 28,0

-105 .105
119,8 1225

.k
7

LS
1271-6-i8-------140!J 2-- 1272,0 -119026

130,3 1209,8 1205,6 126541 . 1388,4 1235,1
.
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Card Layouts

Title Card

Col. Contains

1- 4 Number of Students
5- 8 Number of staff
9-10 Number of staff descriptor cards to be read (sets)

11-12 Number of work descriptor cards to be read
13-20 unused
21-44 Title (for page headings)
45-53 Initial setting for random number generator

Staff Descriptor card

Col. Contains

1- 2 Type number
3- 5 Number of staff members of this type
6-10 Cost of 1 staff member of this type (no decimal point)

11-12 Regular hours work for 1 staff member of this type (week)
13-14 Overtime hours work (week)
15 Priority for this type of staff member of first work type
16-17 First work type for this staff type
18-19 Average or minimum percent of time for this work (needed)
20-21 Maximum percent for this work (optional)

Provision for 8 more work assignments, same format,
starting in col. 22, 29, 36, 43, 50, 57, 64', 71

Staff name card

Col. Contains

1- 2 Staff type number
3 unused
4-39 Description (name of staff type)

Each of these cards follow the staff descriptor card
for the same type of staff.
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Work type card

Col. Contains

1- 2 Type number
3 Relative priority of this type of work Cl thru 9)
4 Distribution type for this work (1 = Uniform, 2 = Normal,

3 = Exponential)
5- 6 Minimum time for an occurrence of this work (x.x hOurs)
7- 8 Maximum time for an occurrence of this work (x.x hours)
9-11 SLudent.: load factor for this work (x.xx)

12-14 Faculty load factor for this work (x.xx)
15-17 Constant load factor for this work (x.xx)
18-19 Percent change corresponding to 1 unit in week descriptor
20 unused
21-40 20 week descriptors. (5 = normal, or load as calculated. 4 = 1 above

[1 percent change unit] 6 = 1 below)
41-55 unused
56-79 label (name) for this work type

Set Up of Source Decks

1. Set up the source or object program deck according to the computer
and operating system being used.

2. Add a jobs card with Col. 1-3 = number of data sets to follow.

3. Add the number of data sets specified in the jobs card. Each data set
consists of the following:

a. Title card

b. The number of staff descriptor/name card sets specified in the
title card. Each set consists of:

1) Staff descriptor card

2) Staff name card associated with preceding descriptor card

4. If the computer or operating system being used requires an end of job
or end of file card, add it.

Program Notes:

The following program listing is the CDC 3600 version used at the

University of Massachusetts. The program structure was designed to provide

for tabulation of individual. occurrences; ARF-1 uses totals only, and hence

the program as listed samples a distribution of the mean rather than the

distribution of individual occurrences.
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PPOGPAM APF
DImENCIPM 10M'(15.Pn).0(15)ITOTL(19)
IIIMFM(71r1M MTWI(1).Por.nql-(1R).HP(1),(WHP(1)4IP(10-4),IWT(1901).
1PrA(Ic',0),nrn(107.0)
DImENclON IWTP(19).TOTY(19).PA(15).PR(1c7),CT(1).FA(15)04ILD(1),

n1k,Fm5-AnN TITLF(a),TA(11),Inc1.0)
DimFNclom Nfl(?n)tTiLrI(19,4),TALFP(1'76)
COMMON 001Ork',NTYPNrOCT.HPc-410VHP./PITWTIPCAtPCB.IWTP,1OTY.PA4PR'S
1TFA.VLD,PCT.rFL.T1TLFITOTL
COMNTN NP,TALF71:!,TALFP,TRefA
INTFCFP TITLF,TALTALFP
READ ono. MJOR

POM FOPmAT (T71)
nn n^ 1 KJCIP=1.NJ0el
no P1 L=1.19
nn 21 LL=1,6,

1 TALFw(LILL)=0
no 22 L=Iolc;
nn pp L1=1,6

22 TALFP(LL1)=0
DO 20 1=1.19
NTYP(I)=n
NCOFT(I)=n
HPQM=nin
0VHP(1)=n.n
PoTP(T)=0
IOTY(I)=n
IT0TL(1)=n
inTY(1)=f1

pit(1)=n.n

5tT(1) =11.n
FA(1) =non
WL0(1) =n.0
PCT11;=non
no Is j=1,0
IP(IJ).n
IWT(I.J)=0
1A(1.J)=0
1P(I.J) =0
PnA(11J)=nen

IR Pcn(1 ,J)=0.n
. Do Pn J=1Pn

Pn PFL(I.J).=n.n
READ PISTU.FAnIsJ,TITLE.SFT

2 FORMAT(2F4.o.212.8X.4A6.F9.0)
IF(ET)9.9.400

9 07=167.
e.PT=TimrF(0-7)

6 Y=PANFSET(eFT)
40n PRINT 4n1. cFT.TITLF
401, -FoPmAT (1 H1.15(.4(pAmnom MUMRFP AFT TOrat*IF20.9,20Yo5HFOR .4A6,//)
-3 PEA() 4,KINTYPWY,MCrICT(K) HP(K) 0VHP(K).(IP(W.L)IIWT(KoL),PCA(KIL

1).PCR(K,L)oL=1c1)
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4 FORMAT(12.1111.2F2.0.9(I1112.2F2.2))
PEAR .0,-,(TALrncwor-le.),,,K=1.6)
FORMAT(12,1X46A6)
1=1-1
IF(1)7.7.3

7 DO 14 1=1.1'7
IF(NTYP(1))14.1404

0 ToT=nen
DO 11 L=1.9

1/ 70T=T0T+PrA(IoL)
IF(TOT-1,r;))14.12.12

12 PPTNT 13.1.CTALFP(IIKK).KK=1.6).TOT.TITLF
11 ForwAT(16Hnrom r-,peoN TYPF.1312H (.6A6,1H).1)(113HRFPCENT 1.1CRK=.F5.

12.1X.4A61
14 CONTINUF

THPAV=0.0
NTTYPrO
ITOT=n
THos=f,.(1

TOVNP=0.0
?4 PFAD 2!4,K.ITPCK),InTY(K).PA( K).Pn(K).cT(K).FA(K)0,11_0(K)4PCT(K),

1(nFL(K.L).L=1,2^)*(TALF'°(Y.KK).KK=1.4)
FMRmAT(12.211.2F2.1.1F1.2.2.2.1X.20F1.0.1F0(.4A6)
IF (PACK) - (DP(V)) 903.901,902

902 PJ = PACK)
PACK) = PP(K)
PR(() = PJ

903 j=j.-1
1F(J)28.28,24

PP PPTNT 29.TITLF
29 FOPmAT(1H123Y.31HUMVAPY OF INPUT INFORMATION FOR .446.//)

PRINT 31.r,TU.FAC
31 FORINAATC1H0.9HcT(InFNTcr..F4.0.11"14. FACULTY=F4.(,//.9FY7H*STAFF* //

1)

PPTNT 34
14 POPMATC1Y.4H-rvnF.1^Y*0HTYP=' NAMEIPPX.6HNUMPFP.1)1.4HCOST42Y.10HTOTA

2L COST2)eo9HHOUPC.2Y,4HOVPP.1)
no 40 K=1.1
IF(NTYP(K))40.40.37

37 ITOTL(K)=NTYP(K)*NCOST(K)
X=NTYP(K)
TOVHP=TOVHP+OVHP(K)*)(
NTTYP=NTTYP+NTYP(K)
!TOT =TTOT +ITOTL(K)
THPc=T171P+HPK)*Y
DO ns L=I.0
TA(K.L)=PCA(K.L)*1 On.

39 IR(K,1 )=PCP(K.L)*100.
PRINT 164K. (TALFPCK.KK) .KK= .6)..NTYP(K) .NCOST(K) I TOTL (K) .14PS(K)

10VHP(K)
36 FORMAT(/.4X.12.3Y.6A644X.13.4X.15.2X,17.7X,F2.0.4X,F200)
40 CONTINUF

PRINT 38.NTTYP.ITOT
38 FORMAT( /.9XI9H***TOTALS.30Y.Ter.10X.1HSIT7)
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THRAV=TH0C+TOVHR
PP/NT 39.THR,TOVHP.THPAV

3P FOPMATC/oPY.P4H*470TAL HOURc., AVAILAPLF=oF6sO6H PE' 4-1F6en.7H OVFP
1 =.F6.C1)
PRINT 1PrI4TITLr

IRo FOPmAT(1H1.40Y.PHF:TAFr VIORk" I\CICNMFNT FORI1X,4A6.//t1Xo2HTY.
1 913X42NPRtlYIPHTYl1Y.PHMIllY.PHMA))

1Pci K=1,19
IF(Ip(K.1))1Pm1,1Pc-.,184

184 PRINT 1(7600'.(/P(K4L)4IT(K.L).1A(KIL).1P(K,L)*L=1.9)
1P6 FORMAT(/.1X112,n(1Y11H*.3(I1).1H-4IP))
1Ar; CONTINUE

PRINT 42.TITL7
4? FORMAT(1H1,IFY.73HHOURS AVAILABLE FOR TYPE OF WORK.,6X,446)

PRINT 44
44 FORMAT(IHn,4HTvIDE.3Y421HTITLF OF TYPF OF WORKeRXI7HPFGULAP,X.9HOV

1FP TI"F''E-Y411HFYTC+A HOURC./.3F3eeHHOUPC,PY,HHOURI3Y417HRFG(JLARI4Y
Po5H OVFR)
TTLI=r).0
TTLP=rdin
TTL3=r.n
TTL4=Osn
DO 76 K=1,1'
THPC=04('
TOVHP=Oen
Tppcy=0,^
TOVHPY:=ren
no F2
X=NTYPCL)
no m=1,c)

IE(IIIT(LINA)K)t7240.2
THPS=THPF,+PCA(L,M)*HRS(L)ifY
TOVHR=TOVHR+PCA(LoM)*OVHP(L)*X
YL=PCP(L00)PCA(L0111.
IF (XL) 7-2.'7,p.404

404 THRSY=TpDcX+YL*HP(L)*Y.
ToVHPX=TovHox+YL*OVHR(L)*X

5? CONTINUE
IF (THRS+THPcY) 56,56.54

54 PRINT 5,K(TALEW(KiKK),KK=1.4)THRF.TOVHP.THRSX4TOVHRX
55 FORMAT(1X.1304Y44A61Y.4F10.1)

TTL1=TTL1+THRe.
TTLP=TTL2+TOVHR
TTL1=TTL3+THRcY
TTL4=TTL4+TOVHRY

56 CONT I NUF
PRINT 57

F7 F°PMAT(77Yq4nH
PRINT FA,TTLIITTLP,TT LltTTL4

5A FOPMAT(19(.11/4***TOTAL...16)(e4F1(1.1)
PRINT 108.TIT1_P

108 FOrmAT(IF11129Y711HOITni9UTION OF WORK TYPEC FORtlY,4A6*//)
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PRINT lln
110 FO0MAT(IX,4HresPX$1H0FL.1X44HCIc,T415Y.13HLOAD FACTOPSI5X13HPCT,

11XI(HPPCFILF'7,16XISHTITLF OF)
PRINT IP9

129 FOPMAT(1Y44HTYPF.2Y11HPPI.1X14HTYPF14X.5HPANGEo4X.3HSTUOX.3HFAC.)
PYI9HCONSTI1X.6HCHANGF.6X17HPY WEEK,35X9HWORK TYPE, /)
DO 145 K0=1,15
TF(IDTY(K0))14'71145.110

130 PP/NT 140,KO,TWTP(KO),10TY(K0).PACK01.PR(KOT(K0),FA(K0),WLD(KO)
1PCT(K0).(PFL0e0,L)IL=IIPOWTALFW(K0sLO)*L0=104)

140 FopmAT(,,Ix.r2. 2(4Y 12) 4x.F3.1,1H-,F3.13(2x,F9.2),3x.F4.2,2x.
12(1F2n14Y,4A6)

149 CONTINUF
PRINT 195

195 FOPMAT(1)(11H*S(15XIH*))
Pc'INT 170

170 FOPMAT(////tP6Y,IPH11ISTP/s(JT/0N TYPFS.//30X,*1 = UNIFORM*./o30XI
54-P = NOPvAL*./.10X,*3 = EXPONENTIAL*)
PRINT 60.TITLF

60 FOPmAT(1H1.24X.P4H0rMANO FOR TYPF OF WOPK4.6X94A6q1//)
DO 61 K=I.16
DO 63 L.1.Pr

61 1!:OPK(KL)=00
PRINT PP

SP FOPMAT(1X,*WEFK 1 P 3 4 5 6 7 8

10 10 11 12 13 14 15 16 17 18 19

0" TOTAL*t//.1X.9H1°nPK TYPF./)
PO PO K=1,1t7
TTOT=0.0
IF (10TY(K))q0PO466

66 X=ST(K)*T14.FA(le) *FAC+1°LO(K)
00 79 L=19?"
N=Y*(1.4.(r;.PFL(K,L))*PCT(K))
NP(L) =N
IF(14-..100),60,F,p

6S A= PA(K)
P= PS(K)
M=IOTY(K)
GO TO(P10.7'504P75)

PIO FX = (p+A)/P.0
VAPX = ((SA)**2)/12.0
GO TO 2F0

290 EX = (94-A1/2.0
VAPX=(8.A1/6.O
GO TO 280

279 EX ......«sA)*.2(? +A)
VAPX = EN**2

P80 EX = N*FY
VAPX = N* VAPY .

SIGA = PTF(VAPX)
CALL NDIc;T(Y.FX.F.IGMA)
WOOK(roL)=W0Ple(KtLI-00
GO TO 81

60 IF (N) 70,79,70
70 M= IDTY(K)

DO 78 MM=1,N

2-17



GO TO (73'175,77),00

-73 CALL UNDICTCYIPA(K)oPR(K))
GO TO 7A

75 A= PAW)
P= Pr(le)
FY = fq+A)/2.n
CIGmAr-tnA)/6,
CALL NDIF,T(Y.FY,F-I0mA)
(;O TO 7S

77 EY=ttPA1*.200)
CALL FYPmXT(FY.Y)
Y =Y +A

7P WORWIK,L)=WIPK(vIL)+Y
81 1°OPK(16,L)=Orr( 160L)-WOPK(KIL)
P6 TTOT=TTCT+wORK(KoL)
79 CONTINUF

PRINT 87.1(.(T4LE'v(WWK),KW=1.4)
P7 FOPmAT(/.1YeI247Y+4AE)

ppINT
R! FOPMAT(IY,2HOColYs20I6)

IFITTOTInn.9001P
SR PRINT 89.(00PK(KIL)L=1,20),TTOT_
89 FOPMAT(IY.2HHRI1Y420F6.1eF8.1)
90 CONTINUE
en CONTINUE

PAINT 10
Ion FORWAT(IY.IH*Ie( iFYIH*)./.61YQH***TOTALI

PRINT 92,(Wn01(16.L).L=1.2n1P)
9? FOPmAT(F10.1,0FIP.1)

PRINT 94.(CPV(16,L).L=2.POsP)
94 FOPMAT(4Y4Ir'F12.1)
901 CONTINUE

CALL EXIT
END
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CURPOUTINF ND1CT(YIYVU.C1GYA)
D=0.0
no 40" J=1.1?
c=0ANF(-1)

49n n=n+s
y=(n-6, )*c!RmA+ymti
RETURN
END
!;uppOUTINF

Y=PANF(-1)
Y=Y*(RA)+A
RETURN
Phri

uNDIcT(Y.AsP)

pPOUTTNF FYPFYT(FY.)e)
D=PANF(-1)
Y=F)OILOC.F(P)
OFTURN
ENn
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Operating Instructions (Time Sharing Version)

The Input Data for ARF-1 are:

The following data must occur in the order specified.

A. The run title. 32 or fewer characters, alphanumeric.

B. Number of students and
c,

faculty for work occurrence calculations.

Include a decimal point, and separate the two numbers by",".

C. The number of staff descriptor lines which follow. 15 or fewer, no

decimal point.

D. That number of staff descriptor lines. Each line has the following ele-

ments, whose correct placement is critical:

1) line number - 1, 2, or 3 digits usually.

2) 1 space

3) 2-digit index to staff descriptor, followed by 1 space.

4) 2-digit indicator of the number of people of this type, followed

by 1 space.

5) 5-digit salary for 1 person of this type, followed by 1 spa "e,

6) 2-digit normal hours in the work week for this person, followed by

1 space.

7) 2-digit overtime hours in the work week available for this person,

if needed, followed by 1 space.

8) 32 (or fewer) characters of descriptive information.

There are no decimal points in this data. Leading zeros are to be

included for spacing purposes: e.g. 3 would be keyed as 03.

E. The number of work descriptor lines which follow. 15 or fewer, no

decimal point.

F. That number of work descriptor lines. Each line has the following

elements, whose correct placement is critical:
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1) line number - as many digits as needed, but usually 1, or 3.

2) 1 space

3) 2-digit index to work type descriptor, followed by 1 space.

No decimal point.

4) 2-digit index 'to type of distribution to be sampled, followed by

1 spate. 01 is uniform distribution;

02 is normal distribution, and

03 is exponential decay distribution.

No decimal point.

5) Minimum time for one occurrence of this type of work, in tenths of
it

a time unit (hours), keyed as digit-decimal point-digit-space.

6) 3-position maximum'time, as in 5 above, followed by 1 space.

7) Multiplier for number of students to determine contribution of

students to workload. In essence, this number is the number of

times per week each student will require this kind of work. Format

is digit-decimal point-2 digits-space.

8) Multiplier for number of faculty. Four digits, decimal point, space

as in 7 above.

9) Constant to be added. Same format as in 7 above.

10) Unit of change for this type of work, in same formit as 7 above.

This is really the fraction represented by 1 unit of change in the

weekly profile. If the profile is 1.0 and the unit of Change is

0.50, there will be 50% more occurrences of this type of work than

would be predicted from the number of students, faculty, and the

. given constant.

11) 32 or fewer descriptive characters to be _printed whenever this type

of work is referred to in the output.
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G. The number of staff work descriptor lines which follow (15 or fewer),

etch.of which may be split between 2 computer lines, the number of work

descriptions on the first line (9 or fewer), and the number of work

descriptions on the second line (3 or fewer). 0 must be keyed if the

second descriptor line does not occur. All staff types must .ave the

same number of descriptor lines. 3 numbers, separated by commas, no

decimal points.

H. The number of descriptor lines, or pairs of descriptor lines, indicated

in G above. Each line has the following elements, whose correct

placement is critical:

1) line number - as many digits as necessary.

2) 1 space

3) 2-digit staff type indicator, followed by 1 space.

4) As many work descriptions as indicated in the second number in G

above. Each work description is:

a) 2-digit work type indicator, followed by 1 space.

b) 2-digit minimum or average percent of this type of staff person's

time to be spent on this 'ype of work. 1 blank space.

c) 2-digit-maximum percent(or 00 if b above is to be interpreted

as average time) of time to be spent on this work, 1 space.

The second line, if used, is in the same format. It will have a higher

line number, the same staff type indicator, and the number of work

descriptions called for by the 3rd number in G above.

No decimal points occur in this sub-file.
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ARF (Adult Resources Flow) Operating Instructions - time sharing

1. Fetch the program. FETCH ARF1

2. Set the random number generator. You NAME ARF1

may elect to do nothing, in which case 16 ISEED - 9574639672

every run will use the same sequence of

"random" numbers. Or, yor may put in a

new seed and get a different sequence.

You select a 9 or 10 digit number to put

in as shown.

3. Either fetch the data to be used, or FETCH ARFDATA

create a named string containing the

data files needed. or

Check and edit your data as necessary NAME DATA

before running. You may change any 1 TEST RUN FOR. . .

line of data by merely keying another etc.

line with the same line number.

4. If necessary, reorder your strings so

that the data string immediately follows

the program. This will not normally be

necessary if you fetched program and

fetched or created data in order, but

will be necessary if you want to run the

program with more than 1 set of data.

5. Give the run command. RUN ARFI
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qb,

6. The computer will ask if you want a new DO YOU WANT A NEW WEEK?

week. Type YES if you do, NO to cnd the

run. You may run as many weeks as you

like ty simply answering YES each time

the question is asked.

7. The computer will ask if you want a new DO YOU WANT A NEW PROFILE?

profile. You answer YES or NO. If NO, ?NO

the existing profile will be used (and,

initially, that will be all zero).

8. If you answered YES in the previous step, 1

key in the change factors, 1 at a time, ?0.0

as the computer asks for them, 15 will be 2

asked for, even though some work types ?1.0

are not in use. etc.

9. The run will stop when you answer NO to

! the question in step 6 above. You may

1

also stop the program with CNTRL C, dud

' may suppress printing with ESC (ALT).
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Figure 6

NAMES

1 ARF1 759
2 ARFDATA 382

RUN ARF1

8K

DATA FOR STSFF WORK, FLNT, 8-1-69
STUDENTS=700., FACULTY=35.

STAFF TYPE

1 TEACHER STAGE 2-4 LEVEL 2
2 TEACHER STAGE 1 LEVEL 2
3 TEACHER COORDINATING LEVEL 3
4 TEACHER NURSING LEVEL 3
5 TEACHER RESOURCE CENTER LEVEL
6 TEACHER GRAPHIC ARTS LEVEL 3
7 TEACHER SHOP LEVEL 3
8 TEACHER AV LEVEL 4
9 TEACHER MUSIC LEVEL 4

10 TEACHER PSYS ED LEVEL 4
11 TEACHER LEVEL 4
12 TEACHER-AIDE
13 STUDENT HELPER - TUTOR

TOTALS

3

NUMBER

2

1

6

1

1

1

1

1

1

2

6

12

50

85

COST

14900.

14900.
12500.
12500.
12500.
12500.
12500.
8850.
8850.

8850.

8850.

5700.

300.

TOTAL

29800.
14900.

75000.
12500.
12500.
12500.

12500.
8850.

8850.

17700.

53100.
68400.

15000.

341600.

HOURS

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

40.

10.

1900.

OVER

0

0

0

0

0

0

0

0

0

0

0

0

0

0

HOURS AVAILABLE FOR TYPES CF WORK, STAFF WORK, FLNT, 8-1-69

TYPE OF WORK REGHRS OVHRS EXREGH EXOVHR MAXHRS

1 COUNSELING, PRESCRIBING 184.0 0 0 0 184.0
2 PLANNING 74.0 0 108.0 0 182.0
3. TUTORING 372.2 0 0 0 372.2
4 GROUP INSTRUCTION 188.8 0 0 0 188.8
8 PARENTS AND COMMUNITY 11.6 0 23.2 0 34.8
9 IN SERVICE TRAINING 70.0 0 0 0 70.0

10 TESTING 152.2 0 26.6 0 178.8
11 SCORING / RECORDING 111.0 0 10.0 0 121.0
12 MATERIALS PREPARATION 42.0 0 84.4 0 126.4
13 SUPPORTING DUTIES 86.0 0 98.0 0 184.0
14 DISCIPLINE 0 0 18.0 0 18.0

15 SUPERVISING ACADEMIC ACTIVITY 133.0 0 57.0 0 190.0

TOTALS 1424.8 0 425.2 0 1850.0
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Figure 7

WORK DESCRIPTORS FOR STAFF WORK, FLNT, 8-1-69

WORK TYPE DIST RANGE STU FAC CON CHG

1 COUNSELING, PRESCRIBING 3 .1- .2 2.75 0 0 0
2 PLANNING 3 .5-1.0 0 5.00 0 .50
3 TUTORING 3 .1- .3 2.44 0 0 .50
4 GROUP INSTRUCTION 1 .4- .8 .10 0 0 .50
8 PARENTS AND COMMUNITY 3 .1- .3 .10 1.00 0 3.00
9 IN SERVICE TRAINING 1 .4-1.0 0 5.00 0 0

10 TESTING 3 .4- .8 .40 .50 0 .30
11 SCORING / RECORDING 2 0- .1 1.00 0 0 .30
12 MATERIALS PREPARATION 3 .5-1.0 0 1.00 0 1.00
13 SUPPORTING' UTIES 3 .5-1.5 0 5.00 0 .50
14 DISCIPLINE 1 .1- .1 .20 4.00 0 0
15 SUPERVISING ACADEMIC ACTIVITY 1 .8-1.5 0 3.00 0 .50

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
?NO

DEMAND FOR WORK IN WEEK 1 STAFF WORK, FLNT, 8-1-69

WORK TYPE OCCURS HOURS

1 COUNSELING, PRESCRIBING 1925 224.0
2 PLANNING 175 96.8
3 TUTORING 1798 214.1
4 GROUP INSTRUCTION 70 42.4
8 PARENTS AND COMMUNITY 105 15.7
9 IN SERVICE TRAINING 175 122.2
10 TESTING 297 143.0
11 SCORING / RECORDING 700 37.6
12 MATERIALS PREPARATION 35 20.7
13 SUPPORTING DUTIES 175 122.4
14 DISCIPLINE 2S0 28.0
15 SUPERVISING ACADEMIC ACTIVITY 105 120.9

TOTAL 1207.7

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
?NO
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Figure 8

DEMAND FOR WORK IN WEEK 2 STAFF WORK, FLNT, 8-1-69

WORK TYPE OCCURS HOURS

1 COUNSELING, PRESCRIBING 1925 229.6
2 PLANNING 175 96.3
3 TUTORING 1708 229.4
4 GROUP INSTRUCTION 70 42.3
8 PARENTS. AND COMMUNITY 105 15.2
9 IN SERVICE TRAINING 175 118.0

10 TESTING 297 127.0
11 SCORING / RECORDING 700 31.0
12 MATERIALS PREPARATION 35 21.2
13 SUPPORTING DUTIES 175 118.6
14 DISCIPLINE 280 28.0
15 SUPERVISING ACADEMIC ACTIVITY 105 119.8

TOTAL 1176.5

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
?NO

DEMAND FOR WORK IN WEEK 3 STAFF WORK, FLNT, 8-1-69

WORK TYPE OCCURS HOURS

1 COUNSELING, PRESCRIBING 1925 237.7
2 PLANNING 175 94.5
3 TUTORING 1708 230.9

4 GROUP INSTRUCTION 70 40.1
8 PARENTS AND COMMUNITY 105 13.7
9 IN SERVICE TRAINING 175 119.5

10 TESTING 297 144.2
11 SCORING / RECORDING 700 39.2
12 MATERIALS PREPARATION 35 23.4

13 SUPPORTING DUTIES 175 127.5

14 DISCIPLINE 280 28.0

15 SUPERVISING ACADEMIC ACTIVITY 105 120.5

TOTAL 1219.2
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Figure 9

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
?NO

DEMAND FOR WORK IN WEEK 4 STAFF WORK, FLNT, 8-1-69

WORK TYPE OCCURS HOURS

1 COUNSELING, PRESCRIBING 1925 231.0
2 PLANNING 175 108.1
3 TUTORING 1708 230.7
4 GROUP INSTRUCTION 70 41.5
8 PARENTS AND COMMUNITY 105 14.8
9 IN SERVICE TRAINING 175 119.4
10 TESTING 297 124.3
11 SCORING / RECORDING 700 33.9
12 MATERIALS PREPARATION 35 26.2
13 SUPPORTING DUTIES 175 132.2
14 DISCIPLINE 280 28.0
15 SUPERVISING ACADEMIC ACTIVITY 105 122.0

TOTAL 1212.1

DO YOU WANT A NEW WEEK?
?NO

TIME: 2.606 SEC.
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tement
No.

T.S. ARF

Variables

STU # of Students
FAC # of Faculty
IT Title of Run

55 IN # of Staff Types (# Descriptors)
THRS Total Hours Available (Staff)
TOVHR Total Overtime Hours Available (Staff)

TC Total Staff Cost
NT Total Number of Staff Members

74 K Stiff Type Index Number
N Number of Staff Members of that type
C Coii; of 1 Staff Member of that Type

HRS(k) # Hours/Week that type of Staff Member Works
OVHR(k) # Overtime Hours/Week that type of Staff Member Works
IFT Descriptive Title for that type of Staff Member

100 IN # of Work Type Descriptors
106 K Work Type Index. Number

IDTY Time Distribution Type for that Work Descriptor
(Uniform, Normal, Exponential Decay)

PA Minimum Time Per Contaj. for that type of Work
(Nearest 1/10 hour

PB Maximum Time Per Contact for that type of Work
(Nearest 1/10 hour)

ST Number of Times Per Student for Weeks for.that type
of work

FA Number of Tires Per Teacher/Faculty for Weeks for that
type of work

WLD Constant Demand for that type of Work Per Week
(Note: Total Demandi.ST*STU + FA*FAC + WLD)

PCT Fraction of Increase or Decrease in an Unusual Week
IWT Descriptive Title for that type of work

115 IN # of Staff Work Descriptors (Job Descriptions)
NI # of Work Types on 1st Line of Description
N2 # of Work Types on 2nd Line of Description
N3 Index of 1st Work Type on 2nd Line of Description
N4 Total # of Work Types/Staff Work Description

124 K Staff Type Index Number
ITYP Work Type Index Number
TMIN Minimum of Average % of Time Spent By that Staff Type

on That Work Type
TMAX Maxim* %-,of Time (If Zero, TMIN is Average, Not Minimum)
AVL Hours Available for that type of Work Table

TQT1 Total Regular Hours Available, Using Min. or Aver. Time
TWT2 Total Overtime Hours Available, Using Min. or Aver. Time
TQT3 . Additional Reg. Hours Available, Using Max. Time
TQT4 Additional Overtime Hours Available, Using Max. Time
GTQT Grand Total of Houis Available

162 G Total of All Hours Available for a Work Type
898 N Week Counter
,905 M Console Response (Yes or No)

TTQT Total Hours Required for Work that Week

229



PFL Factor to Change Profile of Work Demand By
(Work Needed = PCT*PFL*(Total Demand)

Number of Occurrences
965, 975 EX Mean of Total Time Distribution (Depends on Distribution

Type)
VARX Variance of Mean of Total Time Distribution

SIGMA Std. Deviation of Mean of Total Time Distribution
Y Sample from Normal Distribution WithEX & SIGMA as Parameters

230



T.S. ARF
Main Routine Logic: Initialization, Reading In and Displaying Data

16 -17 Set Random Number Generator Seed

20-35 Set All Tables To 0.0 Initially

40 Read Title For Run

45 Read Number of Students, Faculty For This Run

50 Print Title, Number of Students, Faculty

55 Read in Number of Staff Descriptors

61 Print Heading For Displaying Staff Descriptions

64-70 Initialize Total Counters to Zero

72-90 Read In and Print Staff Descriptors; Total Hours, Costs, # Staff

93 Print Toials for Staff Descriptors

100 'Read in Number of Work Descriptors

104-106 Read in Work Descriptors

115 Read in Number of Staff-Work (Job) Descriptors, Line Info

120-143 Read :n Staff-Work,Descriptors and Calculate Hours Available

150-178 Print Hours Available for Each Type of Work and Totals

200-214 Print Work Descriptors4To Week Simulator Coop (899)
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T.S. ARF
Week Simulator Loop Logic

899 Step Week Counter

900-910 Is a New Yeek Wanted ? No - - Done(1000)

If "yes"lif

915-922 Is a New Profile Wanted? If "No"

If "yes"
924-930 Input a Profile

932-935 Print Heading for Week's Output

940-995 For Each Work Type:

943-948 Calculate Number of Occurrences

952-986 Calculate Mean and Variance for Total T:me Distribution

987 'Take 1 Random Sample from That Distribution

990-993 Print Results; Step Total Counter.

996 Print Total Time Requirements for Week

T.S. ARF

Logic of Subroutine NDist

Y = Random Normal Variate from XM, Sigma
XM = Mean of Distribution
'SIGMA = Standard Deviation of Distribution
D = Accumulator for 12 Random Uniform (0.1) Numbers
S = sample from Uniform (0,1)

1025 Set D to Zero

1030-1040 Get 12 Uniform Random (0,1) Numbers and Sum in D

1045 Get Y with Desired Mean and Std. Deviation
Using Fact That

Note: Distribution of MEANS of a].m any distribution is NORMAL about
original distribution mean. plus for total times it is acceptable
to sample a normal distribution regardless of shape of original
distribution.

2-32



Figure 10
FETCH ARFDATA
OK. DATE

LIST

1 STAFF WORK,
2 700.0,
3 13

INPUT IS FORMATTED, NOT FREEFIELD.

FILED: 10/06/70.

FLNT, 8-1-69
35.0

4 01 02 14900 40 00 TEACHER STAGE 2-4 LEVEL 2
5 02 01 14900 40 00 TEACHER STAGE 1 LEVEL 2
6 03 06 12500 40 00 TEACHER COORDINATING LEVEL 3
7 04 01 12500 40 00 TEACHER NURSING LEVEL 3
8 05 01 12500 40 00 TEACHER RESOURCE CENTER LEVEL 3
9 06 01 12500 40 00 TEACHER GRAPHIC ARTS LEVEL 3
10 07 01 12500 40 00 TEACHER SHOP LEVEL 3
11 08-01 08850 40 00 TEACHER AV LEVEL 4
12 09 01 08850 40 00 TEACHER MUSIC LEVEL 4
13 10 02 08850 40 00 TEACHER PHYS ED LEVEL 4
14 11 06 08850 40 00 TEACHER LEVEL 4
15 12 12 05700 40 00 TEACHER-AIDE
16 13 50 00300 10 00 STUDENT HELPER - TUTOR
20 12

21 01 03 0.1 0.2 2.75 0.00 0.00 0.00 COUNSELING, PRESCRIBING
22 02 03 0.5 1.0 0.00 5.00 0.00 0.50 PLANNING
23 03 03 0.1 0.3 2.44 0.00 0.00 0.50 TUTORING
24 04 01 0.4 0.8 0.10 0.00 0.00 0.50 GROUP INSTRUCTION
25 08 03 0.1 0.3 0.10 1.00 0.00 3.00 PARENTS AND COMMUNITY
26 09 01 0.4 1.0 0.00 5.00 0.00 0.00 IN SERVICE TRAINING
27 10 03 0.4 0.8 0.40 0.50 0.00 0.30 TESTING
28 11 02 0.0 0.1 1.00 0.00 0.00 0.30 SCORING / RECORDING
29 12 03 0.5 1.0 0.00 1.00 0.00 1.00 MATERIALS PREPARATION
30 13 03 0.5 1.5 0.00 5.00 0.00 0.50 SUPPORTING DUTIES
31 14 01 0.1 0.1 0.20 4.00 0.00 0.00 DISCIPLINE
32 15 01 0.8 1.5 0.00 3.00 0.00 0.50 SUPERVISING ACADEMIC ACTIVITY
50 13,6,3
51 01 01 20 00 02 10 20 03 25 00 04 20 00 08 01 03 09 05 00
52 01 12 00 06 14 00 02 15 07 10
53 02 01 20 00 02. 10 20 03 25 00 04 20 00 08 01 03 09 05 00
54 02 12 00 06 14 00 02 15 07 10
55 03 01 20 00 02 10 20 03 25 00 04 20 00 08 01 03 09 05 00
56 03 12 00 06 14 00 02 15 07 10
57 04 01 20 00 02 05 10 03 22 00 04 .20 00 08 01 03 09 05 00
58 04 12 00 06 13 10 00 15 07 10
59 05 01 20 00 02 05 10 03 15 00 04 10 00 08 01 03 09 05 00
60 05 10 14 00 12 20 40 15 07 10
61 06 01 20 00 02 05 10 03 09 00 04 13 00 08 01 03 09 05 00
62 06 12 05 10 13 10 00 15 07 10
63 07 01 20 00 02 05 10 03 22 00 04 20 00 08 01 03 09 05 00
64 07 12 05 10 13 05 10 15 07 10
65 08 01 20 00 02 05 10 03 10 00 04 20 00 08 01 03 09 05 00
66 08 12 10 20 13 10 00 15 07 10
67 09 01 20 00 02 05 10 03 14 00 04 33 00 08 01 03 09 05 00
68 09 12 05 10 14 00 02 15 07 10

69 10 01 20 00 02 05 10 03 09 00 04 40 00 08 01 03 09 05 00
70 10 10 02 04 12 00 05 15 07 10
71 11 01 20 00 02 05 10 03 24 00 04 16 00 09 05 00 10 10 00
72 11 12 00 06 13 10 20 15 07 10
73 12 02 00 05 03 22 00 08 01 03 09 05 00 10 20 00 11 20 00
74 12 12 05 10 13 10 25 15 07 10
75 13 02 02 06 03 15 00 10 05 10 11 03 05 14 00 02 15 07 10

76' 13 0') 00 00 00 00 00 00 00 00
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5 PROGRAM ARF
10 DIMENSION AVL (15,4),IT(4),IWT(1504),IF1'(4),ORS(15)40VHR(15)
11 DIMENSION PFL(15)
12 DIMENSIOU ITYP(12),TNIN(12),TXAX(12)
15 DIMENSION IDTY(15),PA(15),Pli(15)05T(15),FA(15),WLD(15),PCT(15)
16 ISEED=74933731957
17 CALL RANFSET(ISZED)
20 DO 35 1=1,15
21 HRS(I)=3.0
22 OVHR(I)=0.0
23 IDTY(I)=3
24 PA(I)=0.0
25 PD(I)=0.0
26 ST (1) =:3.3

27 FA(1)=0.0
28 WLIJC1)=0.0
29 PCT (I)=00

30 PFL(I)=J.0
33 DO 35 J=1,4
35 AVL(I,J)=0.0
40 READ 41) IT
41 FORMAT (S,4A8)
45 READ, STU, FAC
50 PRINT 51, IT, STU, FAC
'51. FORMAT (//,*DATA FOR 30,4A8,/,*STUDENTS=*,F4.0,*, FACULTY=7.*,

52C F3.0)
55 READ, IN
.60 IF (IN.I.E.0) G0.70 100
61 PRINT 62
62 FORMAT '( //, *STAFF TYPE*,26X,*NUN3ER*,3X,*COST TOTAL*, .

63C 3XA*HOURS OVEF1*,!)
64 TIMS=0.0
66 TOVHR=0.0
68 TC=0.0
70 NT=3
72 DO 9 I=1,IC
74 READ 75,,N,C,R23CO,OVIi:i(K),IFT
75 FCEINAT (5,13,13,-F6.312F3.JA1X,4)
76 X=N
77 TRRS=THRS+Ri;S.(I)*X
78 TOVRa=TOVH2+0VRR(I)*X
8.3 CT=C*X
81 TC=TC+Ci
82 NT=NT+N
86 PRINT 67, ii, IFT,N,C,CT,HS(X),UVRR(K)
67 FtiRAT

89 DV:!::(i:)=C;(X),46.:
93 CONTLI,U
93 PnINT 94,NT,TG,THIATOVi-M
94 FORMAT X',3x,*TUTALS*,6X,I6,X,2F8.0,F5.j)
100 READ, IN
102 IF (IN ,LE, 0) GO TO 1J ii:
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104 DO 136 I=1,IN
106 READ 108.X.IDTY(K).PA( K)APB(H),ST(K),FA(K),WLD(H).PCT(K),
107C (IWT(KeJ).J=1,4)
108 FORMAT (5.213.2F4.1.4F5.2.1Xs4A8)
115 READ, IlloNloN2
116 N3=N1+1
117 114=N1+:42
118 IF CIN.LE.0) GO TO 898
120 DO 143 I=1, IN
124 READ 125,K,CITYP(J),TNIN(0,TXAX(J),J=1,01)
125 FORMAT (S,I3,6(I3,2F3.0))
126 IF (142 .12. 0) GO TO 131
128 READ 125,K,( ITYP(J).T11IN(d).TXAX(J),J=N3oN4)
131 DO 142 M=1,N4
133 L=ITYPC)
135 IF .(L .LE. 0) GO TO 142

\137 AVL(14.1)=AVL(1...1)+TUINCM)*HP.S(10/130.0
'138 AVL(1.,2)=AVI.(1..2)+TI1 ;(N)*OVHR(K)/100.0
139 IF (TXAXC1.1).LE.3.0) GO TO 142
140\AVL(1...3 M)=AVLCL,3)+CTXAXC).-TMIN(M))*HH500/100.3 .

141 AVL(1...4)=AVL(L.4)+( TXAX(M)TNINCX))*OVHRCH)/100.0
142 CO;iTINUE.
143 CONTINUE
150 PHINT 151, IT

'151 FORNAT <//.*HOURS AVAILAJLE FOR TYPE5.0F *s4A8)
152 PR MT 153
153 FORMAT(I,*TYPE OF WORX*,25X..*REGH25 OVHRS EXREGH EXOVHR*,
154C * NANHY:S*)
155 TOTI=de0
156 TOT2=3.3
157 TOT3=0.)
158 T61'4=0.3
159 GTOT=0.3
160 DO 175 1=1,15
162 G=AVL(Isi)+AVL(I,2)+AVL(I.3)+AVL(I.4)
163 GTOT=GTOT+G
164 IF (0.GT.0.3) GO TO 1.66
165 IF (IDTYCI).E0.0) GQ TO 175
166 TOT1=TOTI+AVL(I.1)
168 TOT2=TOT2+AVLCI,2)
169 TOT3=TOT3+AVL(I,3)
173.TOT4=TOT4+AVL(I.4)
172 PRINT 173,1,(IWT(I.J),J=1,4),(AVL(1.,..1),J=1,4),G
173 FORMAT (1X,I2.2X,4A3.5F7.1)
175 CONTINUE;
177 PRINT 178,TOTI,TOT2,TOT3.,TOT4,GTOT
178 13 ;:,;T C/A3X,*TaTtiL3*(6:77.1)
233 1")::1:;T 2_11, IT.

%..j1 (///,* bESC:tI7T..):Ui

2333 PAIflT 2_14
204 FO2Nta (1,*'20:111. TYPE*.26Xo*DIST LANGE*.4X.*STU FAC CO*,Z:
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205C * CHG*,/)
237 DO 214 1=1,15
239 IF (IDTYCI).E9.0) GO TO 214
211 PRINT 213,I,(IWT(Iod),J=1,4),IDTY(I),PA(I),P8(1).5T(I),FACI),
212C WLD(I),PCT(I)
213 FORMAT (1X,12,2X,4A8,12,2X,F3.1,1HAF3.1a2)(A4F5.2)
214 CONTINUE
898 N=0
899 N=N+1
933 PRINT 931
901 FORMAT (/,*DO YOU WANT A NEW WEEK?*)
905 INPUT, 11

910 IF (M .ME. 8HYES- ) GO T0.1000
912 TTOT=0.0
915 PRINT 916
916 FORMAT (/s*DO YOU WANT A NEW PROFILE? *)
920 INPUT, M
922 IF (M .WE. ESHYES ) GO TO 932
924 PRINT 925
925 'FORMAT (/,*TYPE IN CHANGE FACTORS, F FORMAT, 1 AT A TIME*)
927 DO 933 1=1,15
928 PRINT 929,1
929 FORMAT (1X,12)
933 INPUT, PFLCI)
932 PRINT 933,N, IT
933 FO:iMAT (/,*DENAND FOR WORK IN WEEK *,I2,2XA4A8)
934 PRINT 935
935 .FORMAT (1, *WORK TYPE*,27XA*OCCURS*,3Xs*HOURS*,/)
940 DO 995 1=1,15
941 IF (IDTY(I).LE.0) GO TO 995
942 IF (IDTY(I).GT.3) GO TO 995
943 M=IDTY(I)
945 X=ST(I)*6TU+FA(I)*FAC+LD(I)
948 NOC=X*(1.0+PFL(I)*POT(I))
950 IF (NCO .LE. C; GO TO 995
952 GO TO (955,965,975), N
955 EX=WA(I)+P;J(I))/2.0
960 VARX=((P.AI)-PA(I))m(*2)/12.11
962 30 TO 93J
965 EX=(PA(I)+P6(I) )/2.3
970 VARX=(PL3(I)-.PA(I))/6.0
972 30 TO 9843
975 EX=(P3(I).-PA(I))*0.2O+PA(I)
978 VAEX=EX**2
980 Y=HOC
982 :--,X=Y*EX

984. jA::;:=Y*VA:::

93,6 :>IG::;1,ZT(Vii::X)
933
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990 TTOT=TTOT+Y
992 PRINT 994,I,(IWT(I,J),J=104),NOC,Y
994 FORMAT (1X,I2,2X,4A8,15,F9.1)
995 CONTINUE
996 PRINT 997,TTOT
997 FORMAT (/,3X,*TOTAL*,34X,F9.1)
998 GO TO 899
1030 END
1020 SUBROUTINE NDIST CY,XM,SIGMA)
1025 D=0.0
1030 DO 1043 J=1,12
1035 S=RANF(-1)
1040 D=D+S
1045 Y=(D-6.0)=SIGMA + XM
1053 RETURN
1355 END
1360 ENDPROG
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EOSIN I

The EDSIM Ilmodel is the first attempt to follow the progress

of individual students through a new, individualized program. The

relatively simple level of operation is very appropriate for the

early stages of program planning, when detailed data is not available,

and when initial concepts and assumptions are readily modified.

The major variable considered is time. The model traces a

specified number of students through a specified number of randomly-

selected instructional events in each of several pedagogical areas.

From input data about each event, a tabulation is made of the follow-

ing:

a. Student time to completion of program, in event-hours.
Real time, of course, would be quite different, depending
on ability to schedule events a student needs and on his
willingness to put in varying numbers of hours per day.

b. Student time in each pedagogical area, in event-hours.

c. Relative demands for different types of events in different
pedagogical areas.

The operation of EDSIM I is best explained through examination

of the dutAlt it produces.

1
This model was developed as part of the Mode

Education, Project at the University of MassachuSetts
Project are available through ERIC as follows:

"A Feasibility Study on the METEP", Phase II,
"A Feasibility Study on the METEP", Phase II,

Report. Ed 043 - 583.
"Summary; A Feasibility Study on the METEP",

Report. Ed 043 584.
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Computer Output number 1 displays the following:

a. Run identification: title and number. (It becomes very easy
to confuse the outputs from a number of different runs.)

b. Number of students in each profile (input data).

c. Number of proiiles in this run (input data).

d. The probabilities of passing pre-tests and post-tests in
each pedagogical area (input data).

A profile such as that shown in part for the Human Relations

Specialist in the next output, is basically the number of performance

criteria to be met in each pedagogical area. Specific performance

criteria, and specific instructional alternatives to meet them, had

not yet been designed when this model was created; hence the use of

the number of criteria, and the distribution of instructional events.

Computer Output number 2 shows the following:

a. Indication of the specific profile for which the following
data applies.

b. The event type selection probabilities in each pedagogical
area. These need nobe the same in each area, but happen
to be for the run shown because of lack, at the time, of any
better data to put in.

c. The fraction of students passing various numbers of per-
formance criteria by means of successfully taking a pre-
test. This is created by sampling the given probability
for passing a pre-test the number of times called for in
the specific profile. Since thiti is a random sampling
we expect fluctuation from run to run. One purpose of
this model is to help give educators an idea of what
variability might be expected.

d. The fraction of students failing various numbers of,post-
tests, and, hence, needing additional instruction. This is
based on a random sampling of the post-test probability dis-
tribution given. We expect, incidentally, that the more
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Computer Output Number 1. E D

C H .0. L' OF EOUC A T.1

POST

.RUN NUM({

DATA DERIVED FROM..SAR.LEcA... _FOR R.

THE .NUM1361 OF STUDENTS IN EACH PP.OVILE IS 75 k

THE NV4E3Elio VIICL
a

PRE AND POST -TEST PRODABILk.

SCI.Hone BEHAV o L.ARtS MATH

00050 0oo5b 04050 0,050 0.050

0,900 0,900 0,900 0,900 0,900

ASETHo

00050 dal

0,900 oTvk'
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Computer Output Number 2

OUTPUT STATISTICS FOR pnorit.!

HUMAN RELATIONS SPECIAL'

:.

Mon, DEHAv.

. NUMaER PERFORMANCE CRITEnIA-1K;

SQI, LORIS MATH A§ETHo S.S. Foga,

.2p 20 . 20 riRTPC 50 50 ?0

i '6,250

ET 2 0,200
ET 3 Q. 150

ET 4 0,100.

tVENT TYPE SELECTION PRCUA:'

CEHAV, SC/, L,ARTS MATH ASETH, §t5, FOReLo

0,250
0,200
00.150

0,100
ET ' 0,..100-0,100
ET 6 0,000 0,080
TT 7.- 0c05.0___0.050
CT 0 0,050 0,050
ET 9 Ot010
ET10 0,010 0,010

0.250 0,250 0.250 0.250 0.250 0.250
0,200 0,200 0:6200 0.200 0.200 0.200
0,150 0,150 ,Te150 0.150 0,150 0,150.__

0000. 0,100 0.100 0,100 0.100 0.100
QQ--- t.19_0__Qt_19.0--P.t.1.09Qc.19.9___A,IPP___.

0.0ir0 0,060 0,050 00000 00000 0,000
t os

0,o5o 0.050 0.050 0.050 0,050 0,050

o.oio o.olo . 0,010 T6e010 M1.0 0,01()

PEKCENT
PASS1NG

-Tf7Eat4-

M.R,

A1 LEAST 3 0.053 0,040

AT LEAST 5 0.000 0.000

AT LEAST 7 0(000 0.000

AT LEAST 9 0,000 0,000

:PERCENT
FAILING

H.R. ElEHAVo

'PERCEHTAGES OF STUDENTs PASSING F.

SCI. L,ARTS MIAH WTH, SyS

()t 053 0.093 00 0 o0r;3

0,000 0.000 00000. 0,013 moo 0,000
0,000
0.000 0000 .Moo 0,000 No66 otaoci

0,000 0.000 0,000 06000 0.000 0,000
_Qopp___s..y.)0______900oo 00000.000
0,000 0,000 6,000 00000 0,000 0,000
0.000 0.000 0,000 00000 40000 _00000

PC lccwoo;is

SCI, ARTS MATH ASETH, S.S. Md.
AT_EttST 1 ...14,000 1,000 0,960 1.000 0,960 0,907 0,933 0.c.',47

. .

LUAST--2- 1,000 0.987 0,C,13 0,973 0.760 0,i112 0,707 0,bC.)7
_ _

AT LE;;ST,_ 3 1.00 0.9O1 0,ft67 0.413 0.5'33 0,307
---"-'EAST 4. '0,97'i.-- 0,693- -0,260 --0;,760 0,0

5 0.907 0,00 _0.1713 Ore..173 0,0r.0 0.067 0.107 0,30
Al 1.1:4S'i 9'o. , 0.e.! 0.0.)3 000 0,010 (,01.0

..._4T.i.cAsT 0.c.713.._..oco, :0,027. 0,173 0.000 _0,000 0,413 C.0 13.
AT LEAST 8 0,400 0.?1i0 0.000 0i0i.10 0,000 0,000 ())((''s,

.ATALAST 9 0.213 _0.1N7 0,000 0.M0 0.000 0,000 0.000 L').(
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performance criteria there are to meet, the more likely it
is that a student will fail occasionally on a random basis.

An event type is specified by its probability of being selected

and the length of time in hours required for its completion. Although

it may be hypothesized in the real world that completion times, and

probably the probability of event type selection, may be a function

of student or pedagogical characteristics, no provision has been made

in EDSIM I for such variability.

Each student in a given profile starts with a given number of

performance criteria to meet in each area. For each area in turn,

the pre-test probability distribution is sampled; the number of

performance criteria to be met in that area is. reduced by the number

of pre-test successes.

It is then assumed that each remaining performance criterion to

be met will result in a demand for one instructional event. Further,

the probability of failing the post-test is sampled the number of

times indicated by this number of instructional events to be taken;

each failure results in the addition of one more instructional event

to the number to be taken.

The number of instructional events, thus adjusted by pre-test

successes and post-test failures, is the number of times the event

type distribution for the pedagogical area is sampled to give a

number of specific event types for the student.

Computer Output number 3 shows the "actual" demand for each event

type by area, as "determined" by the process described above.

By summing the hours required for each selected event, the time-

requirement for each student in each area is "determined"
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Computer Cutr,ut Numberj

...I' a. ...Oft. .d

"-.41

t.

DEMAND Fen EVENT TYPES -e/ITH

BEHAV_t SCIA L. ARTS MATH ASETHt

.ET. 985_ 397 744 375 362 '377__1

ET 2 780
_10?1

780 .306 '617 300 337 300
.ET...3___. 585 556 232 428 224 228 216
ET 4 382 388 172. 341 175 148 180

373 167 299 152 150_ 130_.Et.5.___________1+03
ET 6 . 313 287 107 261 108 .116 129
:ET 181 200 86 148 81 76 87_7
ET 8 212 212 54 151 76 81 82

9 37 34 15 28 20 16 10,ET

ET10 37 44 16 35 20 11 14
.

i

10

12.1--\

75.
74:i
18 '.1.

-13i:

SUM OF ABOVE DEMAND cy TYPE-

6536 535) 3801 2.757 '2500 2059 \:

,..
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Computer Output number 4 indicates:

a. The maximum time for any student in this exercise to complete
his work. This is in event-hours, not real time.

b. The minimum time any student completed his work.

c. The average time requirement.

d. A histogram of completion times.

e. The average time for this profile each student spends in each
pedagogical area. The example shown, for a Human Relations
specialist, indicates an unusual time commitment needed for
Mathematics and Science.

Experience with this model in the early development of the Model

Elementary Teacher Education Project indicated the following:

1. Present academic programs have relatively little variability,
and hence are trivial for purposes of simulation.

2. The probable effects of varying the pre-test and post-test
probabilities were examined. For example, changing' the probability
of passing a pre-test from .05 to .01 and that of a post-test
from .90 to .85 will add 10% (or about 200 hours) to the time
required to complete a program.

3. The probable effects of changing the total number of performance
criteria to be met were examined. For instance, changing the number
of required performance criteria from 340 to 400 would add about 20%
(or 400 hours) to the completion time.

4. It is difficult for program planners to specify operational details
for, and to quantify, the proposed experiences, as indicated by the
relatively uniform numbers appearing across areas in the data.
Croup concensus is not a substitute for detailed planning.

5. In some cases, the perceptions of planners in different pedagogical
areas differed markedly, and resulted in a potential program that
would not mesh well for students. For instance, the output shown
as Computer Output number 4 indicates an unduly long time commitment,
at least in relation to other areas, in Mathematics'and Science.

The logic of the EDSIM I computer program, and detailed operating,

instructions, are given on the following pages.
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Mathematics and Science areas, as shown on the following partial sample outputs

has the student spent an unreasonable amount of time in these areas.
_ . .....-

1?
TIMED1 MENarV-017-ro

HIGHEST TIME IN THE PROFILE IS 207410. HOURS

-.- LOWEST TIDE IN THE PRONILE IS 1504,0 HOURS /1

4"

1HE AVERAGE PROFILE TIME IS 1790,83 HOURS WITH A ST:-
.'.

li

.--oi-u-ti _ .1505 1562 1620 1678 1736 1794 1b5'e:
HIS TOGR FOR PRUFI.LE

TO 1.561 7161-9 1*677 1-793

. r

7
.Ms w4 * * it v ift ir to * . ar ir * 14 * * t. . w kt.

. --7-7-----THE.AVERAGE-7111Eyrvii
t

,

---jr;R--,--7--EIEHAV;--SCr.---1.;;ARTS--MATI-1-ASETH;' 5-SIF-7,:'..

HouRs---71,051-8---110-11 -2772-115;3-4286..;*2/-111-91 .1.13V0ffr
,..............._

r.

1
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FIGURE I.

BASIC FLOWCHART FOR FIRST STAGE MODEL

Compute
Net PC
in Area

11,
Get an

Event Type
for each

PC

1_ _
Sum

time in
this area

TotAl
Student
Time

Profile
Stet's-
tics

V

-COMMENTS-

input data for a given run

do the following for each profile
in the run

do the following for each student
in this profile

do the fallowing for each area
in the profile

compute the net number of PC
the student must meet in the
area

Select an Event Type kor each PC

from the number and time of each
Event Type, silm the time spent
in the area

sum the area times to get total
student time in this profile

compute and print summary statistics

Go to A see if another run is to be excuted



INPUT DATA FOR EDSIM I

1. Number of different profiles to be tested (13 or fewer)

2. Number of students in each profile (same for all)

3. Number of instructional event types available in each profile
(same for all)

4. For each profile, the number of performance criteria to be met in
each of up to 13 areas of instruction.

5. For each area of instruction:

a. The pr ability of passing a pre-test, and neediig no instruc-
tional vent to satisfy one performance criterion (same for
all crit ria in an area).

b. The probability of passing a post-test, and not needing a
second instructional event to satisfy one perfoptance criterion
(same for all performance criteria in an area).

6. The time necessary to complete each instructional event type (re-
gardless of area in which it occurs).

7. For each area, the distribution of event types (probability of
selecting each of the available event types to meet a performance
criterion in that atea for which a pre-test was not passed).

8. Identifying comments (40 characters) for output.
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EDSIM 1 Input Formats, As the Data Deck Should be Submitted

Parameter Card

COLUMN CONTAINS

1-4 Number of students in run (6 9999) I Format

5-8 Number of event types. (4 25) for before post-test distri-
butions I lOrmat

9-12 Some information for, event types for after post-test dis-
tributions (usually the same as before post-test distri-
butions but could be different)

15-16 Number of Profiles (4:13) I Format

19 L or A for level of detail desired

Profile Card

(one per profile indicated on parameter card)

I

1 -5 Numeration (if operated from detail of level would be 1;
if operated from detail of A (area) would be number of
skills (objectives) in the unit.

6-10 Place. Value

11-15 Addition

16-20 Subtraction

21-25 Multiplication

26-30 Division

31-35 Combination of Processes

36-40 Fractions

41-45 Money

46-50 Time
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COLUMN CONTAINS

51-55 Systems of Measurement

6-60 Geometry

61-65 Special Topics.

Ptetest Probabilitx_Card

(one card required)

.1-5 Probability of passing a pretest for numeration

6-10 Some information for other 12 areas listed on Profile
to Card

61-65

Post-Test Probability Card

(one card required)

1-5 Probability of passing a post-test for numeration

6-10
to

61-65

Some information for other 12 areas on Profile Card'

Event Type Time Cards

card:

(5 cards are required, even if blank)
on subsequent

1-5 Time in hours to complete event type 1 (6, 11, 16, 21)

6-10' Time in hours to complete event type 2 (7, 12, 17, 22)

11-15 Time in hours to complete event type 3 (8, 13, 18, 23)

16-20 Time in hours to complete event type 4 (9, 14, 19, 24)

21-25 Time in hours to complete event type 5 (10, 15, 20, 25)

All reed as F 5.0, but decimal point may be included to
give fractional hours.
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Event Type Distribution Cards

(13 cards required, 1 per area, in order)

COLUMN CONTAINS

1-3 Selection Probability, event type 1

4-6 Selection Frobability, event type 2

73-75 Selection Probability, event type 3 on through
Selection Probability, event type 25.

All read as F 3.0; must be keyed as .xx

More than one set of data may be submitted at a time. The

program will operate until an end of file condition is encountered.
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The YORTRAN formats for each card are:

BASIC NUMPERS (314)

IDENT (5A8)

PCINA (13P5.0)

PRE (13F5.0)

POST (11P5.0)

E.T. TIMES (5F5.0)

T. DIST (25F3.0)

"event ty-,:e. selec;!z.n

event type times (2)

'-posttest probabilities

..--pretest probabilities

,-P.C. in each area (l)

comments identifying the run

--number of students, ETs, profiles

11.4470 SO C.

(1) one card for each profile being considered

(2) five cards total, all must be included-even if bunk

(3) 13 cards, one for each area
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PP0GPAm FOcImi
CnMmON /A/ PCINA(12.13). ApPE(13). APosT(13). TPCINA (131;
1P,W,(13.101. FAIL(13.101. OCum(13,251, ETSum(13.25), NOET.
ISCUm(13.251.NO2FT
DIMENSION FTIN'F(?51. ETOIST(13.251.TSum(131.TmEAN(131
DIMENSION DLOCK(10).COUNT(10).FP0'4(10)470(10)
DIMENSION CEM(13.25). TOEM(2:)14 WOk)(101
DIMENSION PERPAS(13410). OERFAIL(13410)
DIMENSION PTLE(2045).ETOIST2(13425)
DIMENSICN KFO(131.KPO(13)
INTEGER DEF. PROFILE.PECCFEAREAS
INTEGER PPOLIS
FAKE = PNOG(I1
RUN = 0.0

C READ PARAmETERS FOR THIS PUN
3 READ 201.15TUD.NOET.NO2ET4PROLIM4DEF

IF(E0F.60) 800.4
C READ IN NEW VALUES

4 CONTINuE
CALL DEFINE(OFF,PROFILE,PEECEE.APEAS)
RUN = RUN + 1. S KP = 0
STUD = ISTUD
READ 209. (w0PD(J).J=1.5)
DO 5 M=I.PPOLIm

5 READ 210. ( PTLE(M41),I=1431
READ 2034 ((PCINA(I.J)4J=1413).1=14PROLIM)
READ 203. (A0PF(J)4J=14131
READ 2034 (APOST(J).J=1413)
READ 2074 (ETImE(j)vj=1425)
REAM PO54 ((FTMIST(14J14J=14291.1=1417)
READ 2054 l(ETDIST2(14J)4J=14,25)41=1,1J/

C HEADING OUTPUT
KM = KP 4 1 S 'PRINT 220,KP
PRINT 302
PRINT 3044 RUN
PRINT 306. (w0P0(.1),J=1,5)
PRINT 3084PRO.FILE4ISTuD
PRINT 310.-PROFILE.PROLIm
PRINT 312
PRINT 23c
POINT 1!4. (AnPF(J).J=1,11)
PPINT 3154 (AMOST(j)4J=14131

C Co.:EATE NEW CumuLATIvF E.T. DIST
DO 17 J=1.13
DCUM(J.1) = ETD1ST(J41)
SCUM(J41)=ETOInT2(J41)
DO 15 I=24NOET

15 DCum(J.1) = OCOm(J.1-11 + ETDIST(J.J1
DO 16 1=2.NO2FT

16 SCum(J.11 = SCUm(J.1-11 + ETDIST2(J.1)
C no 17 IiI.NorT
C SCUM(J.1) = SCum(J.1) -.001
C- 17 DCum(J.1) =DCum(J.1) -.001

17 CONTINUE
C PRINT 267. «ncum(I.J).1=iitn).J7A.NorT)
C PRINT 271

DO 400 IPPOITL,PROLIm
C CLEAR AREA COLINTERS

DO 11 1=1.13 S TSum(I1=0
DO 11 J=1.10 % PASS(I.J) =0. s FAIL(1.J1=0
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11 CONT1NuF
DO 12 J=1.I3
DO 12 1=1.25 S TDEMII) = O.

12 DEm(J.I) = O.
C LOOP FOR NO. CF STUDENTS

Dr% 100 IS=1.1sTUD
C FOR EACH STUDENT. MARCH THROUGH THE. MAZE
C SU8RCLTINE PTFST NO HANDLES THE AREAS

25 CALL PTEST(1PPO.KFD.KPD)
C HAVING CO'M'PLETED PRE/POST. SAMPLE ETDIST

CALL SAMPLE (KFD.KPD)
STImE=0

C FIND STUDENT 71mE AND STORE ON DRUM VIA LU 11
Do 29 1=1.13 I'. CONST=0 s DO 27 J=1.NOET
DFM(I,J) = DEmcI.J) ETSum(I.J)

27 CONST = CCNST ETSum(1.J) ETIME(J)
TFUMCII = TSUm(II CCNST

29 STIME = STIME CONST
WRITE(11.251) IS. STImE
PRINT 253 IS*.STImE

C END STUDENT LOOP
100 CONTINUE

C PROFILE STATISTICS SECTION
REWIND II

C SEARCH LIST TWC TIMES FOR HIGH AND LOW
READ (11.251) IDUm.HIGH
ALOW = HIGH
00 41 I=2.iSTuD
READ (11.251) IDUM,TEST
IF(TEST.GT.HIGH) 43.45

43 HIGH = TEST
GO TO AI

45 IF(TEST 'LT. ALCW) 47.41
47 ALOW = TEST
41 CONTINUE

REWIND II
C SET UP INTERVALS FOR HISTOGRAM

SUB = 10.
!Sun = SUB
TDIF = HIGH ALOW
A II TDIF /SUB .9
INC le A s. AINC = INC
BLOCK(1) = ALOW AINC - I.
DO 61 J=2.1Surl

61 BIOCK(J) = BLOCK(J1) AINC
c PRINT 301. (BLOCK(I).1=1.10)

FROM (I) = ALOW
TOM = ALOW AINC
DO 65 J=2.ISUF
FROM(J) = FROMtJ-I) AINC4-1.

65 TO(J) = TO(J-1) AINC +1.
DO 48 K=1.10

48 C^UNT(K).= 0.
* O. L TSO = Os

C READ IN TIMES FOR HISTOGRAM AND MEAN -SD COMPUTATION
DO 51 I=1.ISTUD
READ (11.251) 1DUm.T1mC

C COUNT THE 700E IN A HIST INTfWVAL
DO 62 J=1.ISUP
IFITtmc.LE.LocK(J), 63062
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62 CONTINUE
63 COUNT(J) = COUNT(J) + I.

T = T + TIME
51 TSO = TSO + TIME**2

AMEAN = T/STUD
DENOM = STUD * (STUDI.)
VAR = (STUD *TSO T**2)/DENOM
SD = SORT(VAR)
DO 53 J=I.13

53 TMEAN(J)= TSUM(J)/(STUDPASS(J.1))
00 56 J=I.NOET
DO 56 L=1.13

56 TDEM(J) = TDEM(J) + DEm(L.J)
C COMPUTE PASS / FAIL OCCUPANCES rm 1 TO 10 TIMES

DO 67 1=1.13
DO 67 J=1.10
PERPA5(11J) = RASS(I.J) / STUD

67 PFRFAIL(I.J) = FAIL(I.J) / STUD
REWIND 11

C * * * * * OUTPUT SECTION * *
C PROFILE PAGES OUTPUT

KP=KP+I S PRINT 220.KP
PRINT 345. PROFILE. IPRO
PRINT 335. ( PTLE(IPRO.1).1=1.3)
PRINT 346.PEECEE.PROFILE
POINT 230
PPINT 348.PEECEE. (PCINA(IPRO.J).J=1.13)
PRINT 350
PPINT 230
DO 71 K=I.NOET

71 PRINT 352. K. (ETDIST(J.K).J=1,13)
PRINT 351
PRINT 230
DO 70 K=I.NC2ET

70 PRINT 352. K. (FT015T2(J0e),J=1.13)
PRINT 354. PEECEE
PRINT 35.
PRINT 230
DO 72 K=1.10

72 PRINT 356. K. (PEPPAS(JoK).J=1113)
PRINT 358. PEECEE
PRINT 359
PRINT 230
D0.73 K=1.10

73 PRINT 356. K. (PERFAIL(J.K).J=1.13)
KP=KP+1 S PRINT 220.KP
PRINT 375. PROFILE
PRINT 377. PROFILE. HIGH
PRINT 37S. PROFILE. ALOW
PRINT 380. PROFILE, AMEAN. SO 6

C HISTOGRAM OUTPUT
PRINT 382. PROFILE. IPRO.INC
PRINT 384. (PPcm(J)...)=1.1sue)
PRINT 385. (TO(J).J=1.ISU8)
PRINT 386
PRINT 388. (COuNT(J).J=1.IEU8)
PPINT 386
PRINT 390. APEAS
PRINT 230
PRINT 392. (TmFAN(J).J=1.13)
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362 FORmAT ( 47x.,HIS1'OGRAm F0(4+05.15.1. 3X.1.1TH INCREMENTS oFe.
HOups.//)

384 FPOmAT (5m0 FPCM .1.3X.10(F5.0.4XI)
385 FOPMAT TO .4x,101F5.0.AX)I
386 FOPmAl (/Fx.PH -- -.10(9H II
368 FORMAT (/.SX.*NLMOEP.5x.10(F3.0.6X)I
390 FOPmAT (///.17Y.+THE AVERAGE TIME IN HOURS SPENT IN EACH .Ati./)
302 FORmAT ((..Hnt;R.3x.13F0.11
400 FOG/may 145x.,DEAND FOP EVENT TYPES-WITHII.13.1 TYPES AyAILAt(LE*./)
A02 FORMAT (5X.fETI(.12.3x.13F5.0)
404 FnRmAT 1//.20x0iSuM CF AtiOyE 0EmANO - 6Y TYPE./1
406 FORtIAT 1251(.10E13.01

END
SuoROuTINE PTEST(IPRO.KFD.Koo)
COMMON /A/ PC)NA(12.13). APPE(73). APOST(13). TPCINA (131.
IPASSI13.101. FAIL(13.101. OCUM(13.251. ETSUM(13.25). NOET.
ISCV(13.2',).NO2ET
DIMENSION KF0(13).KPD(131

C SHIFT PCINA TO TPCINA
00 13 J=I.)3

13 TPCINA(J) = PcINA(IPRO.J)
DO 100 IA=1.13
P = O.
K 0
NOPC = PCINACIPRO.14)

C PRETEST SECTION
10 00 20 leleNOPC

R 111 RNOGI21

IF(APRE(IA) -R) 20.18418
16 TPCINA(IA) TPCINA1141 I.

KoK+ I
Km10

PASSIIA.K) PASS(140K) + I.
p = P I,

20 CONTINUE
KO0(I4)=TPrIN4(fAl

C POSTTEST SECTIOm
F = 0.
14F m 0
NOPC r TPCINA(IA)
00 30 I=14NV-7C
P t RNOG(2)
IF(AROST(IA) - 25430430

25 TPCINL(14) TPCINA(IA) + I.
KF KF + I

KF2I0
FAILCIA.KF) = FAIL(144KF) + 1.
F F + I.

30 CONTINUE
C POINT 50. IA. P. F

KFO(IA1tKF
100 CONTINUE
50 FctImAT cinx.rac,m nt.'s TEST AREA IS 41505Xe*PASSING F5.065X.

IsFAILuRES4.1.'5.01
RETuRN s END
SUOPOUTINE DErINt(CEv.PROFILE.PtECit. AREAS,
INTEGER ()CF. POFILE.PEECEL.AkiAs
PROFILfSH
PFECEFTSN
APEAS5N
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WP.Y.P./ t PO/N7 7200p
MINT two. WiEl
PRINT 230
00 74 K.I.NocT

74 PRINT 402. K. ICEMIJ.K1.J=1.131
PRINT 4::4
PRINT 406. (TCfM(JI.JsleNOET)

C U40 OUTPUT
C OFT A Nrw PPOFIIS

400 CONTINUE
C GET A NEW RUN OTHEPwISE STOP

GO TO 3
002 STCP

C F OUTPUT FORMATS
C f GENCAAL FORMATS

201 FOPmAT (414.2x.A1)
203 FORMAT (I5FS.n)
205 FORMAT (2F3.ni
207 FORMAT IJ:S.01
209 FOR3AT (9tA)
210 FOPmAT I?Ae.AA,
231 FOrv'At (45x.bA0)
251 FOPNPAt 113.F5.01
219 FORMAT (110x..PAOF (!'..13./1
220 FORMAT (IHI,1ICIX0PACE NO..13./)
230 FORMAT (16)(4. NUM. R. V. ADO. 5U3. MOLT. OIV. C.O.P

2. FRACT. MOEY TIME GEO. SP.TOP../)
C 41 !-IzA0ING PAGE 14E4'5.

253 FOPmAt (2x.15.3X.F10.4)
302 F^RMATI5OX.PEDSIM III.//.36X.*SCHO O L OF EOUCATI

ION SIMULATIO N.6I//)
304 FORMAL I'72Y.RUN N119FR .F2.1.////
306 FORMAT (30X4nATA OEP1vED FROA .5A5.//1
300 FCP"AT o*PArIEP O= STUDENTS IN EACH .45. I5.15./1
310 FOP' -AT I20x.THE NUMBER CF .A5. 5 FOR wHICH NESULTS WILL HE OUTP

1UTE0 IS .13.//I
312 FORmAT (42X.0c/R AND POST TFST PRO0A9ILITIES FOR THIS PUN.//)
314 F^PMAT 17x."PF.5X.17112X.F5.1.1X//
315 FOPI.AT 1/.6x.POST.5Y./312X.F5.3.1X//
335 FOQ?AT (57x.2A8.AA.//)

C ppcF1LE
345 FORMAT (50x.0LITPuT STATISTICS VOIR .A5.14./)
346 FORMAT 147x.NUmEER CF .A5.5 IN THI5
340 FORMAT I4x.A5. 3X.1312x.F5.0.1X/1
350 FORMAT IINI./.45YeEVENT TYPE SELECTION PROBAUILITIE5./.51Y.

I I1EFORC POST TEST./1
351 FORMAT IIH!./.45X.EVENT TYPE SELECTION PROBAHILITIES./.51!.

IArTFR PCKT TrST./1
352 F-0Pn:AT ( 5X :--T 3 2X I 3F50

354 FORMAT c//.4;7x.PEPCENTAGEs OF STu0E1t5 PASSING .A5. PRETESTS)
355 FOP .T (4X.PFRCENT./.4X.PAc5INGI
356 FORMAT (2X.AT LEAST .12.1X.13(3x.1-.J.3))
359 FORMAT I//.42x.PEPCENTAGES STUULNTs FAILING .A51( POST TESTS.

9 ) 35d
359 FORMAT (AX.17EPUNT./.4x.FAILING)
J75 FORMAT I43x.T1mC 01mLNcION OF THIS .A5.//I
377 FOPmAT 1P0x.m104F7.t t1,0E IN t., ,45. 1s.c0.1 HOURS./1
370 FORMAT (pnx.L0F,r TtmE IN TIqE 0445. 154Fd.10 HOURS./)

s3130 FORMAT (pox.tHr AvEAIACr .An. T1W t ir8.2. HOURS WITH A STA
.
iNOAPO OrvIATIC,N OF .F7.2. HOu17.5.///)
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IF (DEF.E0.1HL) 10. 20
10 PROFILE=5HLEVEL

PEECEE=5H AREA
AREAS=5H APEA
GO TO 30

20 IF COEF.E0.1HA1 25. 30
25 PROFTLF ='H AP =A

PEECEE=5HSKILL
AREAS=5HSKILL-

30.RETURN
END
SUBROUTINE SAMPLE(KFD.KPD)
COMMON /A/ PCINA(12.13). APRE(I3). APOSTC13). TPCINA (13)
IpAss(:3410). FAILt23.1o) ocumt23.25). Ersum(13.25). NOET.
15'"UM(13.25).NO2ET
DIMENSION KFD(13),KPD(13)
DO 8 1=1,13 S DO 8 J=I.25

8 ETSUM( I .J) = n.
C FOR ALL AREAS. WITH NEW TPCINA

DO 80 J=I.13
N=TPCINAtJ)

C GENERATE RANDOM NO. AND FIT INTO CUM orsT.
M =KPD(J)

DO no I=1.M
P=RNOG(2)
DO 30 IDIST=1.NOET
ISAVE=10IST
IF(R.DCUM(J.IOIST))25.25.30

30 CONTINUE
25 ETSUM(J.ISAVE)=ETSUM(J.ISAVEi+1.
50 CONTINUE

MM=KFO(J)
DO 65 I=1.MM
R= RNOG(2)
DO 60 !DIST = 10402ET
1SAVE=IDIST
IF (RSCUM(J.IDIST)/ 63.63.60

60 CONTINUE
63 ETSUM(J.ISAVE)= ETSUM(J.ISAVE) +1
65 CONTINUE
80 \CONTINUE

C PRINT 70. ((ETSUMCI.J/o1=1.13).J=I.NOETI
70 FORMAT (5X.FROM SUB SAMPLE ETSUM*./.(10X.I3F5.0))

RETURN S ENO
FUNCTION RNOG(ICODE)

C GENERATES ONE NO. PER PASS OF LENGTH DETERMINDED BY INDEX
IF (ICODE.E0.99999999) GO TO 100
RNOG=RANF(..-I)

100 CONTINUE
RETURN SHEND

SCOPE
*LOAD

3-20



EDSIM 2

EDSIM 2
1
is the first attempt to create a large scale model. We

suggest that the potential user consider EDSIM 4. EDSIM 2 is presented

for historic completeness and for the few products not included in

later models. Using a class of "created" students, EASIM 2 the computer

simulation "steps t ough" the same sequence of events as the envisioned

firMETEP design. It t en reports a series of statistics on various levels

of resource use and rates of progress in the students. The simulation

thus provides a means to see the potential impact on the total METEP

system of design changes belly; contemplating. (Figure A)

An initial attempt to create a single computer program to exhibit

the essential variety of the METEP system was deemed inapproariate.

Fiom a model building standpoint, it became difficult to "step through"

the model logically, an essential step if the model is to have any internal

validity.

Hence, the simulation model is actually three separate computer

programs. Two contain the elements of the METEP, the third is a data

translating program. Prior to examination of these programs, a brief

description of the data structure in the simulation will be presented.

Much of the simulation model concerns the transmission and up-

dating of da.:a files. Four primary files are needed by the METEP, and

consequently by the simulation model. The first file is obviously a

file of student stat's records. This file "tracks" each student through

1
This model was developed as part of the Model Elementary Teacher

Education Project at the University of Massachusetts. Reports of the
Project are available through ERIC as follows:

"A Feasibility Study on the METEP" Phase II, Vol. 1. Ed 043-582.
"A Feasibility Study on the METEP" Phase II, Vol. 11. Final Report.

Ed 043-583.
"Summary: A Feasibility Study on the METEP" Phase II. Final Report.

Ed 043-584.
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the system. The second file lists the I. A.
1
associated with each P. C.

2

A student who must meet a particular P. C. must be able to find out what

I. A. are available to aid him. The first file is derived from the

second, it lists the P. C. one is eligible to test given he had engaged

in a particular I. A.

The importance of this third file may not be apparent. A "rational"

student facing a list of P. C. hn must pass will not arbitrarily chose

I. A. Rather, he will select I. A. in such a manner that a minimum of

duplication will be made. A lengthy I. A. may meet 10 P. C. The "rational"

student will not take this I. A. to meet just one P. C. and forego the

opportunity to test the other nine. It is the third file which allows a

complete linking of I. A. to P. C.

Finally, a fourth file emanates from the system administration. It

contains the requirements needed to conduct any I. A. The requirements

relate to physical space, faculty, and assistants. From such a file,

resource requirements for any set of I. A. can be listed.

The simulation model is built around these four files cf information.

This file structure occupies a dominant position that the organization of

the computer programs which comprise the simulation.

Postponing for a moment the first program, which is a data editor,

the remaining two programs constitute the actual simulation. They are a

student generator, called STUDENT, and an METEP flow program, labeled

ANARCHY.
3

There were several practical reasons for "creating" students

1
An "Instructional Alternative" (IA) is an activity through which a

student prepares himself to meet the stated criterion and occasionally
several related criteria.

2
A "Performance Criterion" (PC) is a specification of an instructional

goal in terms of behavior to be exhibited or actions to be performed by
the student.

3
The name was createa upon watching the computer's first efforts to digest

the program.
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in a separate program. The most important is the need to have a constant

population for all the model runs. If each run is to examine the

consequences of a change in the METEP flow, comparison between runs would

be very difficult if the student population were altered between runs.

Consequently, the program STUDENT is only run to create a student

population. This set of students is then used in all subsequent runs

of the METEP flow program ANARCHY. An exception occurs when the nature

of the P. C. or I. A. are altered. As the STUDENT program selects I. A.

for the students, new I. A. necessitates a new set of students with

appropriate selections.

Program I - Edit and Translation

This program was written to con7ert the codes used by the educators

into codes suitable for the remaining two programs. In addition to

translating the codes, the program also performs a data edit. Input to

this program consists of "raw" data on the P. C., I. A., and requirements.

The results of the program are an "edited" set of data, a list of errors,

and a conversion table. The error list can be used to correct the "raw"

data. The connected "raw" data can then be cycled through the program

again. This cycling yields the maximum amount of usable "edited" data

Each P. C., I. A., and requirement must be specified by a code. The

educator's codes are given below; where each slot represents one digit.

.111_2 3 [ 4 j 5 6

PC -

Explanation=

8

area sub-area unique G/S OBJ Evaluation
identifier type

AREA = which area the P.C. is placed in, i.e., math, human
relatiohs, social studies.

SUB-AREA= a sub-division within the AREA, i.e. addition of
fractions in mathematics.
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UNIQUE IDENTIFIER: A unique two digit number that separates
the P.C. from all others.

G/S = Indicates whether thit. P.C. must be met by all students
or only those specializing in the area.

OBJ TYPE= Code for the objective of the P.C., i.e. to implant
a skill, or a behavior pattern.

EVALUATION TYPE = Code for the type of test used to evaluate
the student's mastery of the P.C.

14

I.A.

area

Explanation=

5l'

digits 3-6 of PC Unique

AREA = which area the I.A. belongs in

[10

Identifier

DIGITS 3-6 OF PC = the digits 3-6 of the PC relating to this
I.A. are inserted in the I.A. code.

UNIQUE IDENTIFIER = A unique four digit number which isolates
this I.A. form all others.

Program I translates the above codes into the following codes,

which are used in the remainder of the simulation.

SIMULATION PC CODE =

Explanation=

AREA and G/S are as above

= number cc I.A. which can be taken in an effort to satisfy
the requirements of the P.C.

SEQUENCE = A unique, sequential, number isolating this P.C. from all
others. The sequence begins at the number one and works up.

SIMULATION IA CODE =
3 1 4 1 5 I 6

AREA SEQUENCE
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Explanation

AREA is as above

SEQUENCE = a unique four digit identifier going in sequence from
the number one.

When examining the requirements, the program reads a set of data

in each I. A. code. This data consists of ten elements. These elements

are shown below.

IA REQUIREMENT ELEMENTS

ELEMENT 1 = the 10 digit I. A. code to which the following elements
will relate.

ELEMENT 2 = the percent per day this I. A. will consume. The figure
is based on a 10 hour day. Thus 10% would be 1 hour.

ELEMENT 3 = duration of the I. A. in days.

ELEMENT 4 = minimum number of students necessary to initiate this I. A.

ELEMENT 5 = maximum number of students that can participate in this I. A.

ELEMENT 6 = the type of faculty needed, if any.

ELEMENT 7 = the number of hours this faculty member must commit
per week to this I. A.

ELEMENT 8 = a second faculty type needed, If any.

ELEMENT 9 = the hours per week this second member must commit.

ELEMENT 10 = the type of physical resource required, such as a
classroom or a micro-teaching lab.

Program 1 alters only three of the above el.ments. Altered elements

are:

ELEMENT 1 = now contains the translated 6 digit I. A. code.

ELEMENT 2 = is translated from per cent of a day into hours
per week.

ELEMENT 3 = is translated from number of days duration into number
of weeks.

Program I consumes the raw data in the following form. The P. C.-I. A.

file is created by the educator using his codes. This file contains the

P. C. code and all the I. A. codes that link to this P. C. This file is
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placed on data cards, one P. C.-I. A. set per card. A limit of four I. A.

linking to one P. C. is imposed. Program I creates from the P. C.-I. A.

file the I. A.-P. C. file containing the P. C. associated with each I. A.

In this file, only 6 P. C. are allowed to link to one I. A. Thus the

educator need not concern himself with creating the I. A.-P. C. file.

The requirements enter Program I as one set of ten elements per

data card. Hence one data card is needed in each I. A. Program I converts

these two files of data cards to three files of data cards with "edited"

codes. The process is represented in Figure B.

Program II - Student Creation

Utilizing the data translated by Program I, Program .II "created"'a

set of students suitable for the METEP system. Each suitable student

has a record which contains the complete list of P. C. he will have to

meet to graduate from the METEP system. The students and their records

are generated by the following scheme.

At the time, the METEP system contained about 580 P. C., the majority

of which must be met by any student in the system. The set of P.C. which

will be tested by every student are known as generalist P. C. Each area

has at least one generalist P. C. Because the specialist portion of the

METEP is not fully developed, only generalist P. C. were included in the

data in the simulation model.

Hence, each student upon entering the METEP system faces a given set

of generalist P. C. He may elect to pretest the P. C., as one of the

METEP tenets is that a student should not have to labor through an I. A.'

if he can demonstrate the proficiency required by the related P. C. Program

II assumes that a student will elect to attempt to pretest each P. C.

Those P. C. successfully pretested do not require further action.
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For those P. C. not successfully pretested, an I. A. must be

selected with the aid of the P. C.-I. A. file previously described. The

selection process is set up so that any one pf a set of I. A. linking

to this P. C. is equally likely to be chosen. Thus if a student can

select from three I. A., the selection process assigns a probability of

1/3 to each I. A. in the set. Program II has the ability to set non-

equally likely probabilities for I. A. selection. This is done using

the input variable PRAMOST (see run details), and an element of the

student record called PARAMETER. The PARAMETER shifts the probability

distribution from equally likely to greater likelihood of selecting the

first or last I. Als of a set. For example, if three I. Als are in a

set, the PARAMETER values 1, 3, 5 would yield probability distributions:

P = 1

P (x) P (x)

o r

P 3 P = 5

P(x)

2 3 2 3 x 1 2 3

For all the current work, the parameter value is set at 3, giving the

equally likely distribution.

Having selected an I. A., the file I. A.-P. C. is utilized to check

.off any other P. C. which can be met using this I. A. This avoids over-

selecting I. A. Such a situation would not be congruent with the METEP

system

The above routine is rei:eated until each P. C. in the generalist

categorylias been dealt with. The resulting list of I. A. comprises

those I. A. this student must complete during his stay in the METEP system.

The I. A. are recorded using the six digit code.

Prior to completing action on this student, Program II completes
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two other operations. First, each six digit I. A. codes is expanded to

a 14 digit INTERNAL I. A. CODE, shown below:

1 2 3 4 5 6 7 8 9 10 11 12 13 14

6-DIGIT CODE STATUS Hrs/wk NO. WEEKS COUNTER

Explanation=

STATUS : used by Program III, explanation is defined until then.

HRS/WK: the hours per week consumed by the IA.

NO. WEEKS: number of weeks this IA takes for completion

COUNTER: used by Program III, explanation is defined unti' then.

After expansion of the code, Program II inserts the hours per week

and the number of weeks associated with this IA. The data for this

comes from the IA requirements file mentioned earlier. In the second

operation, all the IA in the student's list are sorted into areas,

the areas running from one upward.

A completed student appears as a list of 14' digit internal IA

codes plus some identifiers. This record, called STREC, looks like:

STREC ELEMENTS

ELEMENT (1) : Student I.D.
A numeric code identifying each student

ELEMENT (2) : ENTRY POINT
Used in Program III, explained later

ELEMENT (3) : PROFILE
Currently only a generalist profile is used

ELEMENT (4) : PARAMETER
Identifies the prObability distribution used in selecting
the IA along with PRAMOST

ELEMENT (5) : STUDENT HOURS PER WEEK
used in Program III, explained later

ELEMENT (6) to ELEMENT (10)
Used in Program III, explained later

ELEMENT (11) : FIRST 14 DIGIT IA

ELEM2NT (N) : LAST 14 DIGIT IA
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One set of STREC elements is generated for each student. The

STRECs are stored by Program II on magnetic tape for use by Program III.

The data configuration for Program II is shown in figure C. The input

to Program II shown in figure C is reproduced in detail in figure D with

an explanation given below. Program II structure is graphically sketched

in figure E.

element 1 - NUM2R0
number of profiles, currently limited to one, the generalist (14)

element 2 - NUMAREA
number of areas in the system (for METEP this is 11) (14)

element 3 - NUMSTUD
number of students to be created (14)

element 4 -NRPC
number of generalist PC in the PC-IA file (14)

element 5 - P CIAR ARRAY
the PC -IA file in coded form (17, 3X, 4[I6,4X) )

element 6 - PRETEST ARRAY
the pretest probability for each of the areas, used to set the
pretest level for the student

element 7 - PRAMOST ARRAY

The array of probability distributions used in IA selection (F4.0)

element 8 - NIAX

total IA in the IA-PC and requirements file (14)

element 9 - IAREQ ARRAY

the IA requirements file (16, 8X, 212, 6X, 12, 13)

element 10- IAPCR ARRAY

the IA-PC linking file (16,4X, 8 [17,1X))

The notation in parentheses refer to the FORTRAN language input

formats associated with each data element.
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ANARCHY

Program III, labeled ANARCHY, is the most complex of the three

programs. Programs I and II are, in effect, preliminary steps to

running Program III. It is in Program III that the essential operating

characteristics of the METEP are simulated.

Program III consists of a main program and several sub-programs refer-

enced by the main program. Figure F is a table of the program names and

a cursory description of their activity. Program III is cyclic in

construction, so that the sub-prc,rams are called many times under

varying conditions. Data is transfered between sub-programs via common

statements and movement of data between sub-programs is taken to be

automatic in all that follows.

With the aid of Figure G, which is a flowchart of the basic program

mechanics, the actions of the program can be sketched.

The first step is to input all the data necessary for the run. Primarily,

this consists of parameter settings, requirements, data and resource data.

All data input except .tuder;t records is handled by the DATAREAD subroutine.

A complete list of input cards is found in Figdre H, which also contains

a brief description of each data element. The descriptions will be elaborated

upon where necessary.

ANARC.'JY is a cyclic program with a major cycle :or each semester to be

simulated. Each semester a new group of students can enter the sytem. The

number of students to enter in any given semester is found from the NUM3TUD

array. For each entering student record, ten pieces of information are added

to the record. In element 2 goes the current semester number, irAicating the

entering semester. In element 5 is put the hours per week the student will

be willing to commit. This number is obtained from the subprogram HOURS,

I)
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utilizing a probability distribution found in the input array STIMDST.

Upon gaining these two elements, the student record is opened to the

file of student records currently in the system.

ANARCHY is now ready to step through a semester. Two phases are

employed. In the first, each student record is allocated 20 slots of

an array holding the student's active elements. In the first ten slots

of the array, called CURRNT, as the students' ID and his hours per week.

Next each record is searched for any unscheduled semester length IA.

Any found are entered into tha first positions of the students' CURRNT.

The IA in the CURRNT array are then summed into a demand list. The

demand list, IADEM, holds the IA demanded and the number of requests for

a even IA. At this-point IADEM contains only semester length requests.

Processing the requests involves three sub-programs, MATCH 1, MATCH 2,

and CURPACK. MATCH 1 matches the requests found in IADEM against the

available resources. For Semester length IA, for steps are involved.

Recall that each IA lies in an arca. Only a certain percentage of an

area's resource can be committed to semester length IA. The percentage

is an input element, TAX. So each IA in the demand list must be tested

for exceeding allowable resources. 4

Assuming an IA does not exceed the limit, it in effect is "scheduled ",

resources are committed to the IA, and a code indicating "OK" is placed

next to the IA in the demand list. If the allowable value is exceeded

the IA is not "scheduled", no resources are committed, and a Code

indicating "not scheduled, exceeds allowable range" is placed in the

demand list. Each IA is proce9sed in turn, so that prior commitments

of resources do effect the ability to "schedule" IA furthe own the

list.
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The demand array IADEM now goes to MATCH 2. This sub-program

uses the schedule codes to update the IA in the CURRNT array. To each

IA in CURRNT is added an indicator in "schedule" or "no scheduled".

If the IA has not been scheduled, a no-schedule-counter in the IA

is increased by one. The additions are made to the 14 digit IA code

previously described.

14 DIGIT IA CODE - ELEMENTS USED IN MATCH-2

1

11 21 314151 61 SID1 91101111 121131 14

SCHEDULE NO SCHEDULE COUNTER

The seventh positions (.. the 14 digit code holds the schedule

indicator. If the IA was not scheduled, the-sum in the eighth

position is increased by one, up to a maximum of eight.

CURPACK removes from the CURRNT any unscheduled semester length

IA and "packs down" each students' 20 elements so that there are no

gaps between IA in the set.

At this point the CURRNT vector holds those semester length

IA which have been scheduled. Phase two, the weekly cycle is now

ready to commence.

The weekly cycle is performed once for each student. His complete

record is made available. The IA in his liRRNT now are summed by time

needed per week. The resulting sum is subtracted from the students

hours per week, found in element 2 of the CURRNT row. if the difference

is positive, there is rofrm to demand additional IA. A test is made

on the size of this positive figure. It must be greater than the input

element SCULOW if any further demands are to be made this week.

With room to demand IA, a search of the complete student record is

made to pick up additional IA. Two. search procedures ar used. If the
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student has completed less than 607 of his IA, then an area is selected at

random and IA are pulled from this area until the area is exhausted

or until no further IA are needed. If the area is exhausted, another

is picked. If greater than 607. of the IA are complete, the selection

goes in sequence from the first available IA in the record. This prevents

an undo thrashing through areas as the completion nears 1007.

For each IA made available, it is first determined if there are

enough weeks to offer the IA, as it is not desirable to demand an

eight week IA with only 7 weeks remaining in the semester. If there

are enough weeks, the IA will be added to the students CURRNT row if

the hours per week required by the IA does not push the student over

his own hours per week limit plus a fudge factor. The fudge factor

which keeps this scheme flexible, is the input element SLOP.

With an additional IA in CURRNT and hence in the demand list,

the new time difference is examined. If the new time is within

plus or minus SLOP of the students' hours per week, the demand process

is stopped for this student. IF not another IA is pulled from the

student record.

The process is repeated for each student. Additional IA are placed

in CURRNT and the demand list. Recalling that the CURRNT row holds

20 elements per student, only 17 are available in IA storage. Thus only

17 IA can be in progress or demanded in any one cycle.

The demands for this weekly cycle are Placed in IADEM. The program

then transfers to MATCH 1. Like the semester length IA, MATCH

attempts to match the demands in IADEM with available resources.

Three checks are made in each IA, enough students, sufficient faculty

time, and sufficient space. A negative result from any check makes
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the IA a "no schedule" and the proper code is placed in IADEM.

A fourth check involves excess demand, that is, more students requesting

the IA than the IA can handle. In this case the IA is scheduled and

the number of requests is replaced by the maximum number.

For each IA "scheduled" MATCH 1 performs the necessary bookkeeping

on available resources. With long demand lists and finite resources, many

IA are not scheduled due to lack of resources.

MATCH 2 is again used to transfer results from IADEM to the CURRNT

array. CURRNT hold the results of this weeks scheduling efforts.

The main program, ANARCHY, now increases the weekly counter and

checks the CURRNT for any completions. If an IA is completed, it is

assumed that the student will successfully pass any posttest associated with

the IA. Thus, an IA whith is completed in the time dimension is assumed

completed in all aspects. A code denoting completion of an IA is placed

id the seventh position of the 14 digit IA code. During this completion

check, a sum is kept of compl tions and unschequled IA.

The complete student records are now updated with the information

contained in the CURRNT array. In order not to destroy previous information,

a two master system is employed. "Last weeks" complete student records

are contained in the "old" master file. A record is taken from the file

updated with the new information, and then placed in a "new" master file.

At the end of the process, the "new" master file contains the records

current to this week. Next week, the "new" master becomes the "old"

master, and the cycle repeats itself.

During the updating process a check in graduation is made. Element

5 of the student record holds the to(al IA in the record. Each week

the total completions are compared with a percentage of the total 1A.
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For most runs, this percentage was 95%. A student is graduated when

his completions exceed 95% of his total IA. Graduation involves

placing relevent portions of the student record in a separate file for

display at the end of the semester. In addition, the record is flagged

to be removed from the CURRNT array and the "new" master.

The CURPACK sub-program is called to pack the CURRNT array and to

remove any graduated students.

Prior to commencing the ne'.t weekly cycle, statistics in the

week are computed and printed. The program then returns to the beginning

of the weekly cycle. If the week is the last in the current semester,

additional statistics are printed from MATCH1 and the semesters graduates

are listed along with a status report of all others in the system. The

program will return to the beginning of the semester cycle and prepare for

a new entering class.

In addition to the input shown in I'sure H. one additional card is

used. This card governs the restart procedure. Because run times are

long, a means of restarting the program was deemed necessary. At the end

of each semester t'e "new" master is copied onto a magnetic tape. To restart

the system this tape is feed into the program prior to entering the new

semester routine. At most part of one semester is lost from an aborted run.

The restart card is the first card of the input deck. The complete input deck

is shown in Figure I.

1

The above discussion should give a feeling for the program s structure.

For further study, a detailed set of flow charts is displayed in Figure J.

The next section will investigate a sarTle run andshow what types of output

are available.
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Example,

Perhaps the best way to understand the simulation model is to

examine its output. The example is from one of the later runs.

The input 1a the run is given in Figure H by way of explanation

the following is given.

The restart procedure is set in a new run. If this run was a

restart run, the second figure would be a 1 and the first would be

one less than the starting semester.

Three semesters are to be simulated, with 400 students entering

the first semester, none the second and third semesters.

The over-demand variable SCHST has a value 1, but this is just

a place holder as this variable is not currently used.

A minimum of 2 free hours is needed if additional IA are to be

wmanded and + 5 hours from the students' hours-per-week is considered

acceptable limits.

The student hours-per-week distribution governs selection of 20,

25, 30, or 35 hours a week as the student time. Note the distribution

is CUMULATIVE. If looked at non-cumulative, it assigns a probability

.15 for selecting 20 or 35, and a probability .35 for selecting either

25 or 30.

TMAX value at .5 allows only 50% of the area's resources to be

committed to semester length IA.

There are 948 IA in the requirements file and 15 types of physical

resources.

Next is listed the capacity of each type of physical resource.

The very lengthy requirements file follows, one card in each IA
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(only the first and last cards of the file are shown).

14 weeks constitute a semester in the system.

The available physical resources in each week in each type are

given in the ICRES array. One card per resource type, 14 values per

card.

There are 3 types of faculty and 11 areas. NTEACH

holds the faculty hours per week in each type by

area. Thus the first three cards give the hours

in area 1 in the three faculty types.

The remaining arrays hold alphanumeric titles to give some meaning

to the data returned by the program. IWDRES holds labels for the

physical resources, EWDAREA identifies the areas, and EWDINS lists

the faculty types.

The last array, IWDIS, holds the reasons for not being able to

schedule an IA. The first, MAX, notes that an IA of semester length

used greater than 50% of the available resources. The last, EXCESS

DEMAND, labels rejections due to too many requestsfor an IA to handle.

In many cases the number of students requesting an IA exceeds the

maximum.number of students 'he can accomodate.

With input nov complete, attention can now be turned to the

program's output.
4

Figures (1) and (2) are partial samples of the initial resource

conditions. The available physical resources are drawn from the input

arrays ICRES and NTEACH. Any IA scheduled will draw down these resources.

In each row there are 14 figures, one in each week of the semester.

Figure (2) has only one faculty type, the remaining two types are not

shown, but the output is similar.
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Figure (3) gives a typical weekly output. The first figure in

the weekly output should be self explanatory. Length of demand array

shows that 250 distinct IA were demanded by the 400 students in the

system. The third figure will be meaningful if the nature of the

CURRNT array is recalled. Each row of the CURRNT has 17 positions

in holding IA. If a student fills all 17 positions and.his time still

allows more IA, the next selection will overflow his CURRNT row. The

number of students who are stopped this way is the number of CURRNT

overflows.

Number of excessive searches checks on the area selection procedure

cycling more than 10 times, The two part selection routine explained

earlier keeps this flame at 0 in most cases.

The five averages are taken over all students in the system this

week. Free-time hours are hours students wished to commit t c could

not due ;:o unscheduled IA. The number can go negative due to the SLOP

factor used in cotaputing student time available.

Disappointments refer to IA demanded but not scheduled. In this

ca7e the average student had 1.7 IA demanded but not scheduled. The

aerage hours committed is 2,.4 and is very close to the expected value,

27.5 hours, derived from the hours-per-week distribution.

The list of "scheduling hand-ups" gives the nu:per of IA, unscheduled

due to the reasci listed. Inadequate demand occurs if less than the

minimum number of students requests an IA. That is, a large lecture

will not be held for one or two students.

The last figure is not related to the simulation output. It is

the computer time actually used to simulate the week. This figure was

added when excessive times were noticed in the later stages of the runs.

The real time value is a function PRIMARILY of the number of students
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in the system, here 400, a high figure.

A set of statistics similar to Figure (3) is produced for each

simulated week. In addition, all but the real time figures are

punched onto cards for use in separate analysis routines.

The end of the semester brings forth a set of summary statistics.

Figure (4) shows the first set, the physical resources used each week.

As can be seen, there are very few cases when the resources were

exhausted in a given week. This is reflected in Figure (5), a summary

report showing mean use and its standard deviation. The figures under

AVERAGE give the average per cent uti:lization of the resource over this

semester. Figures (6) and (7) give a similar picture for the first

faculty type (professional). From such a picture it can be seen that

latter weeks tend to draw more heavily upon faculty in some areas, a

trend that was marked in several runs.

The semester's accumulation of "unscheduled IA" reasons is

presented next in Figure (8). Unlike the tabLlation in the weekly

output, this table displays the number of cases in each category.

Thus in the first week 181 cases of excess demand were observed. Such

a figure might indicate too low a maximum level in the IA in the area.

Figure (9) displays one form of the semester etatus list, the

final table of the semester output. When there are no graduates,

only a list of key elements is given. The list is more useful for

debugging the system than in stating detailed reports on each studen''s

progress. During the debugging phase, the middle three elements were

used to track net progress and the buildup of total disappointments.

Such tracking aided in part in validating the program's routines.
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When there are graduates, an additional status list app ars, of

which Figure (10) is an example. This list, which is taken from a

different run, lists key elements of the students' record at graduation.

Going across the list, the elements are:

LIST NUMBER

STUDENT I.D. NUMBER

ENTERING SEMESTER

EXITING SEMESTER

NO. WEEKS IN THE SYSTEM

PROFILE NUMBER (always 1)

STUDENT'S HOURS/WEEK COMMITMENT

TOTAL IA IN RECORD

TOTAL DISAPPOINTMENTS INCURRED

In this particular case it is interesting to rote that the graduating

students collected almost as many disappointmentg as they had IA to

meet. Such a condition has major implications for student acccptance

of the METEP.

A set of statistics like those given in Figures (1) to (10)

appears in each simulated s.:.mester. The figures are outputed at the

end of each sirAllated semester, they are. not held internally by the

computer until the end of the run. This procedure prevents an abnormal

termination of the run from destroying all the information accumulated

up to that point.
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Figure 1 '

RESOURCE LOADINGS FOR RUN

/WA L/IsLm rLASSD,0MS

TYPE _X WEEKS

7/ CAPACITY X HOURS 'AVAILABLE PER 14EK
_ .

AUDITORIUM

elIsm) lino 000 180. '000 1800

j. _

LARGE CLASR.00m
________

2400 ,2400 2400 2400 2400 2400 -2406 400 2400 ?4002400-:

MEDIUM CLASSROOM

1800 lAnn 1800 1800

-

'2400 'peon 2400 2400

4800 4800 4.800 4800

360 366 -360 360

180n -tson .1Pno 1800

von. isfr 'Fob Aeon

1800 lann 1800 1800

1800, 180r1 :060' 000

2400' 2400 2400 2400

2400 2400 2400 ,2400 2400 2400
.

SEMI NAP ROOM

2400 2400 2400 24,c)0 2400 2400 2400
.

L
.... . , !

16060 I

4800 4800 4800 4 Roo'

pFrtc,

4800 4800 4860

360 360 - 360 360. 360
,

mATHEPAAT I CS fLAri

180n '1806 1"80`0 Iwo 1800 Ann 1800:.

"'SCIENCE LA

1800 Is00 1800 ison 180n 'fRon

SOC STUDIES 'LAB

1 800

1800 'Ann 1800 000 000 1 An0 000

SKILLS DFVF LAS

000. ipob 1800 1800 1 800 000 14160:,

HUMAN .PFL LAS

2400 2400 2400 2400' 2400 2400 2400
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49 45 49

AVAILABLE INSTRUCTION

.

AREA X WEEKS X TYPE

. NO. FACULTY MEMBERS X TFACH1 LOAD

45 - 49

PROFESSIONAL

"--

HUMAN RELATIONS
4

45 45 49 45 45 45

MATHEMATICS
0:

45 45 49 45 45 45 49 45 45 45 45

LANGUAGF ARTS 1

nn ,nn 30 30 74 30 30 \ 30 30

LANGUAGE ARTS 2

19 VC- 1

1

I5 15 15 15 15

LANGUAGF ARTS 3

19 115 15 15 1.5 15 y 19

LANGUAGE ARTS 4

19 IR: :15 19 . 15

LANGUAGE ARTS 5 1

15 15 .19 15 15 15..

SOC I AL STUD FS
c:

60 60 60 'Ar.) 60 60 60 60

!: EARLY CH I LOHOOD

45 45 45 45 45. .45 45 45.45 45 45

SCIENCE

.



Figure 3

OUTPUT FOR WEEK 7-1 OF SEMESTER NUMBER 1

NUMBER OF GRADUATES 0

LENGTH OF STUDENT DEMAND ARRAY 230

NUMBER OF CURRENT OVERFLOWS 51

T77 116.

"""NUMBER OF EXCESSIVE SEARCHES 0,

*AVERAGE NUMBER OF IA UNDERTAKEN 10: 20

AVER-AGE NUMBER OF FINISHES 8.256.

`AVERAGE FREE T MErIOURS 0.585

AVERAGE HOURS COMM I TTED 27.379

o
AVERAGE NUMBEP OF DISAPPOINTMENTS

H I S WEEKS, SCI ;FOULING HANG UPS

SEM7LENGTH EXCESS

INADEQUATE DEMAND

I NADFOUAT .E TEACHERS

NO CLASSROOM SPACE

0.
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Figure 6

TEACHER MATR I X

RESOURCES SCHEDULED DURING SEME STERE R ST LINE

13 31
32 14

RESOURCES

30
15

NOT

33
144

SCHEDULED DURING eFMF sTFRSECOND LINE

PROFESSIONAL

HUMAN RELATIONS

23 21 30 41 40 31 44
22 24 15 4 5 14 1

MATHEMAT I CS

25 15 20 38 23 38 3 13 13 44
2n 30 29 7 22 7 42 32 32 1

LANGUAGE ARTS I

4 9 15 10. 15 20 10 15 29 20 30
26 21 19 20 19 10 20 15 1 '.10. 0

LANGUAGF ARTS 2

10 10 10 In 10 n 5 0 5 0
S 9 10 9 9 19 10 19 10 19

LANGUAGE ARTS 3

10 10 10 10 10 10 10 10 10
9 5 9 5. 5 5 5 9 5 5 9

LANGUAGE ARTS 4

9 9 9 9 5 9 9 5. 0 0 r-.1

1n 1n 10 1n 10 10 in 10
.4;:ANGt)AGE ARTS 5

1.9, .15 in

.8 8 0 15 19 9 1. 0 0 15
7 7 19 0 0 6 14

so c. t AL .STUD1FS
19 . 15 0

14 10 14. 13 In 11 1F, }F 1n PO 1/1
. 46 90 46 . 47 50 47.- 44 - 44 !IP 40 46

EARLY CH 1 LDHonn
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10 1 3 5 6 P P 0 0 P
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Figure 9
-F ND OF SFMF.S-TEP

STUDFNT S T ATU S D t 1 M

STUDFNT COMPLETIONS TOTAL n1SAPPOINTMFNTS HM? AVA ILI.D. TO DATE TO DATE .

I :-
?
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116

459
453

.5
16

25
. 25

3 SI 459 13 20
4 135 455 25 25
5 110 464 : 27 25
6 148 460 2? 30
7 159 482 22'. 30

_ ..0 144 498. 37 _ ..... _359 .114 462 15 25
10 128 462 13 25
11 117 46P 16 251? 118 460 16 . _ .25
13 1..09 467 34 30
1 4 90 461 27 ____ 29 _

19 466 32 ln
16. 146 447 39 35
17 102 462 25 25
18 60 471 .22 20
1 9 97 457 14 25
PO 11? itri 1 16' 25.
P I 131 471 18 1922 P7 466 14 20
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P4 139 460 '1 3579 .111 457, 31 30
P.6 106 460 4/ 30
P7 148 452 19, 35
PR 1:42 474 . 20 35
pry 111 449 30 30
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x1 124 aftc3 11 :In
12 - 133 .497 .23 25.,
33 05 472 18 2034 77 467 19 Pm
35 96 468 25 25
'16 '101 467 I P 30
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,
21 30.
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Figure B. 2
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Figure B. 3
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Figure E
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FIGURA..

TABLE OF PROGRAM III SUBPROGRAM NAMES

PROGRAM .NAME CONTENTS

ANARCHY

DATAREAD

MATCH 1

MATCH 2

GURPACK

HOURS

IVARND

RNOG

.main progra, sets up semester and weekly cycles,
inputs students, makes student selections, up-
dates student, records, writes weekly statistics

inpUts all the data in .a run except the student '4

records, referenced once each run

allocates resources to student IA requiests, indicates
codes for no allocation, records. resources used
in cycle,.prints a portion of the semester statistics
referenced once each week and. in handling semester
length requests

. .

posts allocationtesults from demand list as
the student active list (the CURRNT vector),
called once.each week'and for handling semester
length requests

. .

removes any unscheduled IA from students active list,
removes record of-any graduated student "packs"
the4list,calledonce each week and for handling sethester,.
length requests. '

selects the hours per week a 'student will be willing
to.deyote, selection erased on anexternal distrir'
bUtion, calieconce for each student entireing
system

generates a random v.s. over a specified range,
used in picking an areafor selecting IA to
be demanded,. called each time a new area must be
chosen forIA requests

a random number generator, gives randot number
between 0 and 1, called as needed.'

4-38



Figure G
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FIGURE H

TABLE OF INPUT CARDS FOR PROGRAM 3

Unless specified, all numbers are right justified in the fields with

no decimal point

'CARD

RE-START

NUMSEM

NUMSTUD

SCHST.

SCHLOW

SLOP

STMDST

CONTENTS

Allows the program to begin in the
middle of a run by Calling'in the
tape of the previous semester
COL.-5 = 0"IF NO.RE-START

= one less.then the starting
semester if a re-start

COL.-10= 0 IF NO RE-START
= 1 IF RE-START

number of semesters the program will
simulate
COLS.1-4=number of semesters

array holding the number of students
to, enter the system each semester.
COLS 1-4=nuMber entering first semester
COLS 5-8=number entering second semester
COLS 9-12=number entering third semester
and so on in fields of four columns

factor used in over-filling the demand
list to insure,a level of I. A. scheduled.
The factor is currently unused but must
be given a value (in current runs 1.0)
COLS 1-4=number with decimal point

minimum time in hours a student must have available
in any week to attempt demanding further IA COLS 1-4
value of SCHLOW, without decimal.

sets the limits.about the exact student hours per
week that will be deemed acceptable for .demanding IA
COLS 1-4 value of SLOP, no decimal

array of probabilities assigned to the four possible
student hours-per-,4eek values the probabilities are
CUMULATIVE
COLS 1-4 = probability of 20 hours/week

5-8 = probability of 25 hours/week
9-12= probability of 30 hours/week

13 -16 = probability of 35 hours/week
all values have decimal point

4-40



TMAX

NIA.

NUMRES

ICRESCAP

IAREQ

NOWEEK

ICRES

NUMINST

NUMAREA

Figure a (con'r)

.that per cent of total resources which can be
committed to semester length IA
COLS 1-4 = value of TMX with deciktal point

total number of IA in requirements file
COLS 1-4 = values of NIA,-no deciMal

total types or classes of physical'tesources
available in this run.

_-
COLS 1-4 = values of NUMRES, no decimal

array of maximum capacities of each type of physical
resource, measured in seats, or stations available
COLS 1-4 = capacity of first resource
COLS 578,=.0apacity of second resource
And so on in groUp's of four columns

array of requirements, one requirement set per card.
Detailed explanation of formatsis found in the text
of the first part of the appendix.
COLS 1 -6' - IA code

15-16- hours/wee
17 -18- number of weeks
25-26- min. no. of students
27-29- Max. no. of students
31 - first faculty eype

hOurs this type must commit
34 - second faculty type
35-36- hours this type must commit
41-42- physical resource code

number of weeks, in the semester, usually 14
COLS .1-4 = value of NOWEEK

array holding the amount of each physical resource
available each week, measured in seat -jot station)
hours per week. One set of 14 week figures per card.,
hence, one card per physical resource.
COLS. 1-4 = first weeks availability
COLS 5-8 = second weeks availability
and so on in groups of four colutns

number of
COLS 1-4

number of
COLS. 1-4

distinct faculty types
= value of NUMINST

curriculum areas
= value of NUMAREA

4-410



-NTEACH

IWDRES

Figure U (con't)

array holtl,ing the available hours of each faculty
type in each area for each week. Each card has
14 values, one per week, and there is one card in
each type in each area .

COLS. 1-4 o hours available in first week
COLS. 5-8 - hours available in second week
and so onin groups of four columns

physical resource titles, one title for each type.
One title per card. .

COLS 1-16 ol any alphanumeric title

IWDAREA area titles, one for each area
COLS 1-16 'so any alphanumeric title

IWDINS faculty type titles, one title on'a card
COLS 1-16 = any alphanummrictitle

IWDIS titles for disappointtent categories. five
categories, one title, per card
COLS 1-16 = any alphanumeric title

4 - 42
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Figure J.1
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Figure J. 2
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PROGRAM
Figure J. 3
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Figure J. 4
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Figure J. 5
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Figure J. 6
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Figure J. 7
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Figure J. 9
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Figure J. 10
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EDSIM 2

WMAND,241?0(1
:OUIP3=ISTUOP T-FILE/sOA.mT
TN.L.X

PROGRAM STUDEoT

THIS RAAnE OF THEFDSIM PROGRAM CREATES STUDENTS, GIVES THEM
ELECTIVE PC ASSIONmENTS, PRETESTS ALL PC. AND SELECTS IA FORTHOSE
PC NOT PRETESTED.
THE PROGRAM WILL CREATE ANY NI.P.49ER-OE'STUDENTS FOP 14 OR LESS PROFILES
WRITTEN PY WILLIAMS AND LEININGER - 7/18/69

RUN OF AUGUST 16 NOTE CHANGES IN COMMON /A/
ALSO NOTE THAT ONLY 4 PC ACROSS ARE READ IN THE PC/IA FILE
LIKEWIsr FOP TI- In/PC FILE
THE: IARFO FILE HoLns ONLY THE FIRST 5"'tLOTS

COMMON /I/ PC/API9ogROI. IAPCR( 9FO.8), IARE0( 901).
INPC(11).NUMSTUD(5)",PRMDST(5),NUmPRO,NUMAREA.NRPC
D/MENSION STRC(5n0). PCIAR2(5,6m0)
INTEGER STPEC. PCIARoPCIARP, PCIAE. PEILE. PRO.PRE
DUM = RNOG(I)
CALL DATARFAD
11 = n
no 17 " IP J=1.NRRC

17 PCIARP(I,J) =

MAST OUTER LOOT' - newF FOR EACH P0OFILE

FOR FIRST RUN - ONLY ONE PROFILE
PPO = I

-00P FOR CPEATINn THE STUDENTS FOR THIS PROFILE .

NUM = NUmSTUD(PPO)
DO 5nn ISTD =1,NUM
ISTCT = 0 m IEPC = n
-no 102 J=1.Fon

_107 STPEC(J) = 0
DO Ing'f=1.5 c DO it 1 J=1,NOPC

101 PCIARII.J/ = OCIARPCI.J1
CREATE FIRST STRFC VALUES

:STREC(1) = In + ISTn
sTREC(3) = PRO
PRMDST PFmOVED
.STREC(4) = 3

ENTERTHE SECTION FOR ALL0STUDENTS-THE GENERALIST PILE
op ann NPF0=1.NPPC

CHECK EACH PC FOP THE GENERALIST conE
114 !AREA = PCIARII.NREOI/Innrinn

TEST FOR AREA = 77. SAYING PC APREADY MFT
IFilAREA E0. 77) 120.171

..PUT COUNTER FOR 77S HERE
APn GA TO 200

PRETEST THIS PC
121 IPT = PTEST(IARFA)

GO.TO. (I24,I77) IPT
SUCCESSFUL PRETEST

- 54
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124 row = mon(PCIAR(1,mmF0),In^nn's)
PCIAR(I.N0E0) = 77no0n0 + IWK
GO TO POO

122 IAS = PCIARCI.NPF0)/10noo
IAS = monc/As,10) 4

IF CIAS .F0. 1).141.143
141 IASEL.= RrIAPCP.NPF0/

GO TO 144
To GET !A 47,0R1T/oN. CALL DIRT

143 CALL. DIRT (101c,cTPcC(4),IANIJM)
IASEL = P' +1

144 IAYPN = lAcEL * inononO^0
, IRTCT =IRTCT + 1

iF (ISTCT GT. ROD) 146.148'
146 PRINT 7PR

IRTCT = 500
GO TO 4P2

14P CONTINUE '
STPFCCISTCT) =TAXPN
WNW DWOTHEP c1C
TAon = M0n(TAsEL.10000)
IF (IASFL .FO. IA0oP(IADr.1.I)) 129.127

127 CONTINUE
DPI NT 7P6.. IAcFL c GO TO oPo.

120 no 11R j=p04
IF (IAPCPCIAorN.J) ,FO, n) e;r1 TO

nn 112 Lp=NpFn.mmPc
1= trirlAn(lon) .t-n. YAnrotIAnn.j)) 1,0411p

.130.11.!K = mootinCinp(),Lp),Ir,nrIn0)
PCIAP(i.Lp) = 77n0nn0 +.IWK

13? CONTINUE A

13R CONTINUE
FINISHED ONc C:FNFPALIRT PC

200 CONTINUE
DONE WITH BALL APFAs - STPFC IS NOW COMPLETE

402 CONTINUE'
STREC(6) = IRTCT -

SORT AND WRITE RTREC
UPDATE STREC WITH IAPFO
DO 42.0 IST=1.0.ISTCT
IASHT = sTpEC(i.sT)/Ionnn0nn0
IADD = MODiIASHT.1.0O00)
IF CIASHT .F0. IAPFO(IADD.1)) 412.410

410 CONTINUE
ITIAE F 1
NtimWK =
PRINT 718. I4qpiT
GO TO 41R

412 TTIMF = TAPFO(IAnne2)
NUMWK = /APEO(IADD43)

000
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415

417
42n

HANDLE IND=P unNopyT 9 IN 0 SLOT .

IF (IARFD(IADO5) F0. 994) 415,417
STPEC(IST) = cTRFCCIST1 + 9nnonno+ITImF*1nnon+NumwK*Ion
GO TO 42n
STPFC(IST) = TOECCIsT1 + ITIMF*10000 + Numw*Ion
CONTINUE
STPEC SOPT PY APFA
MOVLIM = (STCTI

000

DO 425- IMOV=10,MOVLIM
1MOVI = IMOV + 1 .

IHOLD = ImOV
D0.422 JMOV=ImOVI,ISTCT
!STONE = STREC(JmOV)/1000nnn00
ISTTWO:r cTpFrAiHoLn)/Lonortoonn
IF (I STONE LE. ISTT4ip1 421.422

421 1HoLn = jmnv
42? CONTINUE

!TEMP! = STPFC(IMOV)
STREC(IMOV) = STPFC(IHOLD)
STPFC(IHOLO) = ITEMPI

425 CONTINUE
SUFFER OUT STPFC

PUFFER OUT (3.1) (STREC(1).STRECC500))
430 IF(UNIT.3) 41o.4321414,434
43? OPiNT. 441. STPFC(T)
500 CONTINUE '

OolVF wITH ALL STIJOFNTe- IN THIS PROFILE
i n = STRFC(1)*

HFPF P= LnOnsEnD COmPLETION OF ALL 9P0FILs
PPINT 443. PRO
PRINT 445
REWIND 3
STOP

'999 PRINT 701, (STREC(1),1=1,8)
STOP 4

.434 L PRINT 435 STOP
435.FORMAT ( /o5)Co6H*-* * , *EOF OR PARITY ON LU 3*)

.

-441 FOPMAT (10Yo*STODENT *1144*-HAR BEEN SUFFERFD OUT*)
441 FORMAT (5Xo*COMPLETTON OF PROFILE *412)
445 FORMAT (/15Yo*ALL PROFILES COMPLETED NORMAL TERMINATION *)
701 FORMAT (5)1,6H* * * o*STRFC DUMP DUE TO FPROP*15)CoS110).
70? FORMAT ( /oF)Co6H* * * o*FRPORNO PARAMETFP SELECTED-3 PUT IN*o5X,

14pin =*.Tis./)

704 FORMAT ( /oX.AH* * * , *FRROR - NONGENFRALIST PC FOUND IN PCIAR *,
15x9*NPEo =*.I6,/)

706 FORMAT (/,)(16H* * * 4.*FRP0P-NO IA IN IAPCO FOP' IASFL*,5)(o*IASEL =
1 *,18,/)

710 FOPMAT (/o5Xo6H* * * o*EPPOPIX 'GT. NUMPER OF OPEN PCIAE*o5X,
1*IX =*,14,2Yo*APEA =*,12./)

71? FORMAT C/omX,F,H* * * , *ERROR ELECTIVE IASEL = 0415Xo*PCIAE =*,
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11P.2.X.IFIANUM =*12./)
714 FORMAT t/omX.F.H* * * . *FROORNO IASFL/IAPCR MATCH*.9Xl*TA5F1,\=*

118e2X.*ARFA =*.12./)
716 FORMAT ( /eriX.FH* * * . *ERROR IAPCR 4/D POSFNT MATCH PCIAE4/D*45X,

l*AREA =*.I2.2Y.*IAPCR 4/D*.I4o2X.*RCIAE 4/D**14.1)
:7101 FORMAT C//olPH* * * * * * . *NO IAREO FOP IA 4.18,* SU6STISUTION '4

IADF IN' THIS npn(Pttm ONLY**//)
7PS FORMAT tIOXI*THE FOLLO1PING STUDENTS IA LIST EXCEEDED 500*)

ENO
SUPROUTINF OATAR=AP
COMMON /I/ PCIARI5.F00) IARCR(950S) IARF0(050.5)
IMPC(11).NUMSTUO(5).PPmOsT(5),NUMPRO.NUmAPEA.NPPC
COMMON /2/ PRFTESTI14/
COMMON /3/ PRAmDST(5.6.5)
DIMENSION IAPCOHD(S)
DIMENSION IRFOHLD(5)
INTEGER PCIAP. PCIAEI PFILE

C INPUT MUmPFR OF PPOFILFS. MAXIMUM = 14
PEAD (6o.1(11) NUmPPO
INPUT NUmPEP OF AREAS. MAXIMUM 14
READ (6n. 101) NuMAPFA

C ,!NPuT NUMPFR OF FLECTIVF PC FACH APFAImAXIMUM=100 PER AREA
READ (60,101) CMPC(T). i=1. NUMAREAI
INPUT NUmPER.OF STIMENTS TO eF CREATED PER PROFILE
RFAD(60,101)(NUMcTUO(1).1=1.NUmPRO)

C INPUT NUMPFR CAF FLFCTIVFS FACH ARFA FOR FACH PPOFILF
C INPUT TOTAL NUMRER OF REOUIRED PC MAXIMUM 40O

READ(60.101)NPPC
C INPUT PCIAR MATRIX

PEAD(60.1o2)((0CTARIJ411.J=1,5),I=1,NRPC)
C INPUT PRETEST PPPPt.PILTIF5

RFADC60..10li(RPFTEsT(1).1=1.NUMARFA)
INPUT PRAMDST PPOPARILITY DISTRIPUTION
DO PO J=IsR
DO 20 K=1.5

20 READ(60.103)(ORAm1) sTEKeLeJ/eL=1'4)
READ(60,101)NIAX
DO IsloNfAX S RFAO 104.(TRF0HLO(J).J=1.5I
IADD=MOD(IREOHLO(1)10000) S DO 7K=1,5

7 IAREO(IADD.K)=IRFOHLD(K)
3 CONTINUE .

DO 30 I=/.NIAX S READ 105ottARCRHO(J).J=10.8)
IA00=M00(IAPCRHnIII410000) S no_ 25 K=1.8

2 IAPCR(IA1D0()=IAPCRHOW,
30 CONTINUE

C INPUT FORMAT
101 FORMAT(1414)
10P FORMAT (17.3X.4(16t4X))
103 FORMAT(I4F4.0)

- 104 FORMAT(16,8X.P.12.6X, IP. I3)
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m FORMAT (IA.4Y,P(I7.1)())
RETURN FND
SUnPOUTINF DIST (TAIN.PAPAM.IAOUT)
COMMON /1/ PRAMOST(5.615)
DIMENSION HoLo(6)
INTEGER PAPAM
MOVE CURRENT PARAmETFPRASFO IA DIST INTO HOLD
DO 19 1=1.6

5 HOLD(I)=PRAmDT(IAIN-I.I.PAPAM)
ARANO =.RNOG(2).
ARAN[) = APN1011I/ine
IF(ARAND.F0.0.P9)ARANO=.98
no 20 SAVP=1.IAIN

) CONTINUE
;PRINT 55. ARAN()
PRINT 50 ./AIN. (HOLD(J).J=116)
IF ('ARAND - HOLD(ISAVE)) 25.25P0
FORCE FEFOINC; ISAVF=I IF FAILUOF ON TEST
!SAVE = I

CALL AN FRPOR-POUTINIF STOPPING THE PROGRAM
IAOUT = !SAVE
FORMAT(//.5)(.4.EROOR IN DIST -\10 IAOUT FOUNO*,5X.I3.6F10.5//)
FORMAT (.5)(14RAN1OM NUMPER =*.F6.3)
PFURN M END
FUNCTION IRCR(IPCIA)
_DROPS A O IN THE THIRD PC SLOT
Inn = moottincTA.loono)
lAP = tincin/Inoono
tnc6 = IAR4Pl000no + 90000 + IDD
RETURN. FiOD

FUNCTIOP1 PTEST(IA)
,

COMMON /2/ PRETESTC14/
.PERFORMS THE PRETEST FOR A PC

PTFST=I IS PASS PTEST=2 IS FAIL
-AL0W = PRETEST(IA) ot
PAN," oNor42)
RANT) = RAND/100.
IF (RAND -.LF. ALCM) 8.10
PTE7,T.T4 1.

RETURN
T = 2.

RETURN % FND
FUNCTION IVARNO(NSLOTS)
FUNCTION To GIVE A RANDOM NUM5m'R PETEFN I ANT) THE INPUTED
.VALUE OS NSLOTS
IF (NSLOTS .Lr. 1) P.In
IVARND =
PFTURN
SLOT s NCLOTS
DIV = 1./SLOT
PANn ..PNOG(7)
HOLD a RAND/DIV
IVA = HOLD +1.'
IF (IVA .GT. NSLOTs) 15.20
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9 PRINT 30, NISLnTS. IvA
IVA = NLOTc

O IVARNO = TVA
FORMAT (//19Xi*FnPOR Im IvAPmo VALISE RETURNED IS NOT PROPER*.
19X.*NSLOT5 =*41F,9Xt*IVA = *, i4)
RETURN S FND
FUNCTION PNon(Icoop)
REVISFD 9/11 WITH EXPANDED CODE

!CODE = I SFT SEED
ICODE = 2 THRIJ 5 PFTURN INTEGER, LENGTH OF !CODE
ICODE = 7 RETURN REAL 0 TO to LENGTH 9 DIGITS

'IF (rcon= .GT. 1) GO TO 15
IA = qoPP77

F IFAC = IA * 4=m47011,4
TP = MOD(IFA('i7147P116,46)
Ir = IARctts) ttrh
Now SPLIT VIA CODE
IF (icon= .F0. 1) 17.19
INDEX = 100 R GO TO
IF (Temp ,F0, 7) GO TO 30
INDEX = in**Trorw

i RNOG = M(7,0(1C,INDEX)
GO TO 35

I A = mon(Tcor,^00o)
omoG = p/incnno
IA = Ip
PET' RN 4 FND

00027-
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.10
N0.2Annn
Po3=-(COPF-CONvFPT),mT40A
LIX
PROGRAM COMPACT

,

'COMMON /1/ 1APC(1.900 . 0)\. IACOnF(4). IGFOPC(S)

THIS PPM:16Am IN THE FnSIMSFRIFS CONVFPTS THF PC ANn IA CODES
TO A. FORM USFARLF TO TH7 Fnstm 'UDENT GFNFPATOP.
WPITTEN ELY LFININGFR AND, WILLIAMS - AUGUST 69.

.INTERNAL LOGICAL UNITS ARE 7 AN!) 9
LU 3 = OUTPUT TAPE CONVERSION FILE

FOR THE PUN OF 8/14 - PUNCH\ (62) HAS SEEM EOUIPED TO 6
FOR THE RUN OF 8/14 - PUNCH (62) HAS FIEFN EOUIPED TO LU 4
LU 4 = OUTPUT TAPF OF PC-IA AND IA-PC FILES

no 3 J=1,1F,,n DO I=2.10
'IAPC(J.I) = 0
IAPC(J..1) ='1
KOONT = 0. = KK=0
READ 101. IPC. (IACODE(I),I=1,4)
IF (FOF,60) 30.13
CONTINUE

ADDITION FOR RFVISFD nATA OF 10/28
DROPS THE AREA OF THF PC ON TOP OF EACH IA
/AP = ipc/Iononon
JAR. Ao* onnn
DO P w=1,4
iF (IACQ0F(K) F0. 0) GO TO 9
!ACODE(K) = TncorFK). TAP
CONTINUE

DO A' K =1.5
IGEOPC(K) = 0
ISUM .= 0
.COUNT UP THF IA
DO 15 J=1.4
IF (TACOOF(J) .F0. 0) 1.17
ISUM = SUm+1

'CONTINUE
MOW ARFA. 6/c. AND NUmPFP OF IA
IAPEA = IPC/1000nnn
IGS.= IPC/lo
ft = momms.In)
IPACK = 1APFAItinnOn0 + TSUm*Innon + 1Gs*Ionn

.MOVE IN SEQUENTIAL 3 DIGIT Cook
KOUNT = KOUNT + 1

130 = KOUNT
IPACK = !PACK +
LU 7 HAS THE PC CONVFPSTON FILF

onnes
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WRITE (7.1"3), 1PC (PACK
IGEOPC t 1) a IPACK
:FLIP AND STOP!- THF IAPC F ILE

tiDO 70 1 Is 1 ISUm 4 bo 71 J=1.KK
C IACO0FC I / FO. IAPC(J.2) ) 75.71

,-4-A INDY u APt: ( J.1 ) +
t IA1NDX .LF. 10) 22:24

;iPR1kT 141. 1ACODE( 1 ) ( :L=110)
FORMAT (10X .*1 A I,N D X OVERFLO 11*.2X415, 10 ( 5X. 1418 )
trAiNox = 1 o

.CONTINUE
..IAPc(J.1) = IAPe.(J.1)-+ 1

IIAPC(J I AINDX). = IPACK
(kGE0PC (1+)1 st. \(IAPEA*1O'0O)

.2 GO TO 70
-l=a -ONT./ NI IP

KK = KK + 1
1APC(CK41) ar
lAPC(KK2)' = 1ACODF(1 )
VAPC(KK.:3) = !PACK

is
IGEOPC ( I +1) = I APE A*10000 +

p ..coNT iNuE
1"4 .11-t) HAS,NEW PC IA F1 LF

iRiRtTE (9.189) ( I GEOPC ( J) J=1'45
470 TO 77
,FOOM FOE. pF w t Nn AN) PRINT CONVFPS ION FILE.

pi,'-.RF1,1 IND 7 15 PFtV / rvn
OUTPUT THF PC-IA FILE

POINT 1P( ,

_DO.32 u=s.tnon
DEAD (9.109) IGFOPC(J),J=1.5)
IF (EOF.9) 33.31
PRINT 107. ( I GEOPC (J) J1:1.5 )

k.,0011TE( 62.1?7 ) (\.3) I J=1.5
ltt::CONTINUE
tk60N7,1 NUE
41:5.0..0FI THE TAPE OUTPUT' OF THE PUNCH F I LF

EOPC11.) 9499999
;, 88 Ja2. 5
EOPC(J),= 0
ITE(62..127) JIGEOPC(J)IJ=145)

+ J

a.
OUTPUT THE NEW I APC FILE
4:!RINT 122

36 Im 1 fOCK
IAPCI I s2)/10000

0. .

Ape._ IPACK*10000 + I
I APC t )

RENT 42.4 IPACK.. (1APC(I.L).L=1,LLM).
WOVE MP, 1P. 9) MACK. IAPC( I .1..) IM).'
CONT I NUF

TAPE=4

TAPF.41.
TAPEA.0
.TAPE4A:



REV COPY AVAILABLE

:OUTPUT THE PC CONVERSION FILE-
PRINT 110
00 4n t=iiinnn
I/FM(7,103) IPCtIPACK
IF...(E0E.7) 26.28.
PINT 112. IPCi 'PACK..

(34103)APC.IPACK
CONTIMUF

..10;1PC = 99449999' IPACK 9949999
WRITE (?1eln3) IPteIPACK
OUTPUT THF IA CONVERSION FILE

e'PRINT 114 ;

1=1.10(
lAP = 1APC(I12) /100n0
jApH= TAP*Ip000 +. I

0':JP0TINIT 116. !AOC( 1.2) IAP
'4 ":WRITE t3.117 IAPC(1.2). IAP:

;;7ONT,ItsikiE

.'..'.'.STOP

tF()p!oAT-tIR.2x.ettlak
FORMAT (1841x4i7).
0.79:MAT j10)(07..4(160x)1

hFORMAT (m.41A)
ETOMAT (1H13qX.*PC CODE' CONVERSION
4*0(..*SIMULATION CODE44//)
FORMAT 122xitA:11x.17)
roRMAT-tiHt..2.px,*toDE-coNVERSION
21115X4OPS/

OFORMAT (
ORNIAT (

rFORMAT
0i1PNWr.1
rO'ORMAT (

r.OPAAT (

OFORMAT (

SCOPE

1,1ponn

TAFLF*,;///.20x.*8 paGIT.cpot*.

TABLE**//1.201.10 DIGIT CODE4!.
MuLATroN conE*,/)
2OY.I1ns12*'.16
tin.tw.16) 7

:InY44Tr;NPPACTEn PCIA FILE*,///1
1H1.41.11-COMPACTFO IAPC rILF*A.yr,
1(Y.I6.5Y.11(.I7,3X))
17.3X.44164XII
164X18(17,1X)}
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GE, 20 :3016. NOVEMER

?lb ollat STUDENT-FILE) mT4DA
7=9
:9=**.mT DA

ORnGR Am AN A Pc wy
71.4 s i S Tf4P" TI-ttPr) PPWCTAPA CIF FnS I M

PROGRAM r / muL A TF THE ST()DFNT FLOW OF THE METER
'4-40ITTEN RY LFT N fonFP .AND WILLI Ams At musT-ip69
lin/ 1 SI ON - OCTOFIER-1969

APE ANn DRUM RFOu I REMENTS
.1..0 01 = STUDENT INPUT mASTFR-L APPLE()

15 = GRADUATE F ILF ON DRUM
Lk) 3 = LLI 4 = DRUM STUDENT RECORD HOLDERS
iL-1/ 6 s crepAss Friz WFFKLY TAPE OUTPUT

P = WFFKLY DATA OtsTPt IT TAPE

:LOGICAL UNIT- NA'F'FS
LUNST 3 nP LU 4 STUDENT RECORDS ON DRIJIA
LU IN = I NC.:nm Y NG sTUDFNir RECORDS ON DRUM -OLD MASTERS-
LUOUT = OuTnn I NG. STUDENT REC(Rns ON DRUM -NEW MA STERs-

.':LUNDT = LI) 6 e",p. Lu p li:FFKLY DATA TAPF
1F LUNDY = 6 NO DATA ur ILL FIF WP I TTFN ON THE WEEKLY T APF
IF LUNDT = DATA WILL RE. WRITTEN ON 'WEEKLY TAPE

-4.00ift

COMP
comm

COMM
CQMM

qCOMm
1.43:IMF

N CUPPNT(En0 20). Ltmculi
W/F/ NUmWFEK. .141.1MARFA. 5NUMs NRTII STOT
N /I/ lAnF'm(lnno!3). I AL1M
N. /N/ Nnr:0( .

N /5/ NUm5EM. Num.rmo(, IP). SCH5T 4.gcHLow. .SLOP
SION 5 Yorc(Fno). FrNtqwmn(1).° GRAn( 10)

MENS ION I TF AAP 8011-.5 /

,/FYPE INTEGER CTRFC CUPPNT EPO I NT YPO I NT 5NUM STOT
iFi7TYPF TINTFngo rwmpp nA 6./FP AR' FIN? 51-1 nPAn SLOP scmLow.

k TYPE INTEGER MEN
0

SET UP OVERALL COUNTERS
a 0

MUM a 0 t. EPO I NT = n s STOT = 0
41 ****. LUNDTAND "A I D-S.TART ************

,LUNDT s ,62
I N THE SNUM A N D m

READ 10, ,Ikitilot min
FORMAT (2I )

IN THE FiFe; INNING

n01.1 ta pNOG ( )

a 3
41,4."1 AL I'M a 0414
':-.no 05 Km 1('O

-2-A0EM (lee I )
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CALL DATARFAO
IF (MID .FO 1) 14690
CANTINUF
mtn- S T P F A M sTARTUP
no 14^ ePrin
MO-PEP INC 7 I ) PFC (1 ) STPFC (snn) f

!F(t1NIT:7) 1!"01311011ningI
STAY = SYOT + 1 I
BUFFER OUT ( LUNST 1) STPFC ) STREd-(5A0 ) )
'1F(UNITeLt1NST) 1118 14O
CONT I NUF

y.

o CONTINUE
PRINT RP?.
*WWI ND 7FNC) OF ST APTUP
'SFMESTFR LOAP
SNUm = Shtt FM + 1
DA in?. t=1.19 OA 1A2 ..)stR //-

2N000(14J)
PFW IND s crTIR= n
FPO1NT x, YPA INT = chit IM
TEST FOP PUN COMPLET / ON

( SNUm GT. NtIPASF.m) CO TO 10C10
PING 1.9.1 A NFial CLASS

z."=. N T = NUNASTUD SIM( 0,4
IF Cm /1.1 FC). 1) rt0 TA 141
PFW IND :1 g PFW I NO 4

. CSNUM 'FA. 1 ) CO TO. 112
DO 11? I =1 STAT
Pl.TFFFR IN (LUNCT 1) t sTRFe (1 ) s TPFC (SA") )

A IF (UNITeLliNCT ) 114 1.1P4OPPoPPI
PRINT PP,
CANT I NUF
COtsiTtNUF

-no 12n J=1 NST
K1 =
ElliFFp IN ( 1) ( cTREC ( 1) STPEC 5no
IF (UNIT I )' 117s IIP es1P4,901.
.K1 = K1 +/I
IF (K1 ,FO. 6) PO.5907

g5 PP T NT 9t474
GO TO/ IPA
PACKSPACF 1
GOB ro 903

4 pF.'utINn el a FLINT qpq'
h. GO TO 120 .

tSTPFC P ) *g FPO T NT
STREC 5) = HOURS( 1)
STOT = STOT +
Jr (;4TOT Fo Rol ) CO TO 499
FiltIFF:ER,OUT CLUNST.11 (sTRFC(4STPECt9001)
IF(UNITLUNsT) 110.1PO .

ANTI NOF
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W CLASS APPFNOF0 ONTO LUNCT
/ ENTFIlt THE SFMFaTFP POI iT INF

ONT I NUF.
cT Writ OF SFMFq Taw

7481 K= I *ROO DO 481 L =1 20
1:W74NT ( K ) a n

AD STRPT. CREATE CURPNT WITH SEM IA
I ND LI iNST

r)pnw
,iptiFFFIZ IN( LUNcT 1 ). t TO:tF:C ( ) cTREC (900) )

(uNiTLtINcT) 4FI,4F17 em?0, Q01
CONT I NUF

it 3 I TMP = 0
ot:

7ni26w , t 0170W+ I
koppwri lopow., I ) STREC (1 )

cfURRNT ( I npow p TRFC ( 5
tdo AFTER ROTH SFM R-1 A AND E I A

a STREC ( 6 ) + 9 *St
no 510 J=10N
"fit WKT ST = STRFC ( J) /100 .

11411CTST' mon ( )

(IWKTST .Fn. 14) w)P.gle..°-
lizTqr = TpFC(J)/1Pmnennn

4.:IPTc7,= MnD(TOTTipin)
(IRTST .FO. n IPTcT
(JOL .GF ) GO TO -5-11

JCOL+ t
CCURRNT ( I DROW JCOL ) = STREC ( J)
'.1cONT I NUF

GO TO . 51.4.
PLANT CF.mETFP LENGTH. FILL IN COL 21
CUM:NT ( I naou; 70) = 77
60 TO 501

ONT I NUE.
0 TO F:111

,UM vs. PWMPNI)=. THEN SnoT
'iSUM UP

/ MCUR I DPOW
=CHECK :' FOR L INCUR STOT
krp. (1.- INCUR . wNF. STOT ) 930.932
PR I NT 931

ONTINUE
21. Jai 1 1000 DO 521 K=23

40m.woo = 0
IANUM
0 53 t a1.InpOW
(:529 js4 20

tcuprzwr (TI,J) F. 0. 77) GO TO .530
pURRNT-( I I J ) .F0. 0) Gn.TO 530

l'eUNPIC Cl /PRWT .0J) / I nnn non IV:).
a MOO( 1rUNPte. 1000l) )

tiAOrm(10AnD.24 .F0..0) 5254527
III V-4 ' Ai4UM 4. I,



527 IADFM(IDADD.P/ = IADFmtIDADD.21 + I

529 CONTINUE
53n CONTINUE

NUmwEEK = n
. SCHEDULE IADFM AGAINST RESOURCES
CALL MATCHI
UPDATE. THE STRFCS AND CURRNTS WITH SCHEDULED IA
CALL MATCH?
CALL CURPACK(1)

C
C ENTER WEEKLY ROUTINE
C

111.NUMWEFK = NUmWEEK + 1

IF (NUMWEFK .rn. 15) GO TO 100
TIME! = TIMFF(1)
REWIND LUNST
OVFRAR = O. s OVFR2O = O.
'IDP3W =. 0
IANUM =
DO 621 1=1t1000
DO 621 JjP.3

621 IADEM(I,J) =0
C

- -
CLEAR THE DISAPPOINTMENT TALLY.
DO 59(1 K=1.LIMCUR

. _

590 CURRNT(Kin) = 0
600 BUFFER. N(LUNsT..1) (TRFC(1).STRFC(90011

READ A STRFC, COMPUTE OPEN TIME
P IF (1NIT.LUNT) 602.601.6200491

60 POW = IDPOW + I

IF1IDROw .nT. LImC(IR) Cr) TO 6P0
IF (CURRNT(IDROW 04E. STREC(1)) GO TO 920

.0 CHECK FOR 77 IN COL. 20 - NO WEEKLY SCHEDULING DONE
IF (CURRNT(IDROW.20) eFO. 77) GO TO 600
SUM CURRNTTIMES
ICHK = 0
AASUM = 0 't IFILL = 3
DO 604 J=4.P0
IF (CURRNT(InPOW .FO. n) GO TO 604
IFILL = TELL + 1

ITIME = CUPPNT(InDOW ,J)/innOO
ITIMF = monCITImF.In01
IASUM = ITIME

604 CONTINU7
OPEN = CUPPNT(IOPOW,2) IASUM

C
C ACHFDULING MFCHANISMI'FOP WFFKLY .CYCLES
C
C CHECK-OPFN AGAINST N.IN. HEDULF T I MF (SCHLOW)

IF (OPE'', .LT. c,CHL(1W) 6n0.9s3
ATF) = STPFC(A)
KEYA9 = n

= (AST6 * oriO) + .5
P

IFASTPFC7(7) oGT4 IPRC/ =t 1.605
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= 1 S fro TO f17
INAREA = IvAratilD(NumApFA)
IC)-$K usE0 TO PREVENT AN ENDLESS LOOP
ICHK = ICHK + 1

IF (ICHK .GT. 10) GO TO 616 .

GO TO. 617
OVFPAP = ("WRAP 1 GO TO 600
OFT TO THE PPOPFP APFA+0N THE STPFC
N = STPEC(6) +
no 612 IST=lo.N
IAPFA = STPEC(IST)/1000000^0n0^0
IF (KFY85 eFO. 1) GO TO 607
IF CIAPFA GT. INARFA) GO TO 622
IF (IAREA .E0. TNAPEA) 607.612
ISTATUS = sTPFC(IAT)/1.1^Pnnn0
ISTATUS = MOD(ISTATUS.10)
IF AISTATUS .FO. 7 ADP. ISTATUS .F0. 1) GO TO 612
IF (ISTATUS .F0. 3) GO TO 612
SEE IF THERE ARE ENOUGH WEEKS
,NoKT = STPFC(IsT)/In0
NWKT.= mOD(NWT.100)
NN = 15 --NUmwFFK
IF '(NIPKT GT. NN) 612.609
GET HOUPP. PFD. WFFIe
JTIME = STPEC(IST)/100n0
JTIME = mOD(JTImE4100).

IF (JTIME .0T. 20) GO TO 613
J U-PAP FOP OVFP2 O'HPS/wK
IOPEN. = (OPEN - JTImF) + SLOP
IF (IOPEN LT. 0) 612.613
STORE THE IA TN CUPPNT
C(1PRNTIMPOW.IFILL+1) = STREC(IST)
OPEN =OPFN - JTIME
PUT A TEMPORARY rLAn .1N STATUS
KPART1 = STPFc(TsT)/100000400
KPAPT? = mOD(STPFC(IST)410(00000)
STPEC(IST) = KPAPTI * 1000(10006 + 30000000 + KPART2
DROP THE CUPPNT INTO THE DEMAND LIST
IDADD = MOD(KPAPT1410000)
IF tlADFM(IDAO042) .F0. 0) 625.627
IANUM = IANUM + 1

IADFM(IDADD.P) = IADEM(IDA00.2) + 1

-IF (OPEN sCHLow) 600.614
!FILL = IFILL + 1

IF (IFILL .FO. 20) 615.612
CONTINUE
CONTeNUE.
NO IA FOUND 1.44 APFA4 GFT ANOTHER
IF.(KEY85 .E0. 1) GO TO 600
GO TO 605
OVFPRO = OVER2O + 1

GO TO 60(1
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END WFEKLY scHEnuLE

CONTINUE
CALL MATCHI
CALL MATCH2
COMPLFTIM UPDATE, RYPASSING NON - SCHEDULED IA TN CUPPNT.
DO 709 K=1,800
FINISH(K) =
qp 725 IDPOW=1.LIMCUP
DO 724-JCOL=4.20
IF. (CUPPNT(IDPOW,JCOL) .F0.0) GO TO 724
IF (CUPPNT(.IOPOWIjCOL) .FO. 77) GO TO 724
SEE IF THE IA IS. SCHFOULF0 OP .NOT
IGTAT = rUPPNT(IDDOWIJCOL)/10"nOn
ISTAT = MONIcTAT.IO)
IF -(ISTAT .F0. 9) 712. 714
CUPPNTAIDP010.3) = COPPNT(IDPOW3) + 1

GO TO 724
A SCHFIULFD EVENT. TEST COMPLETION
IACOUNT = MOD(CUPPNT(IDPOW.JCOL).100)
IACOUNT = IACPUNT + 1

JWEFK = CUPPNT(TOPOW.JCOL)/100
JWEFK = MOO(JuiFFK41(10)
IF (IACOUNT .r0. JWFFK) 716. 718
NO COmPLFTTOM. UP THE ouPoTrp

CUPPNT(IDPOW.jCOL) = C11PPNT(10POW.JCOL) + 1
.GO TO 724
A COMPLETION
IPAPT1 = CUPPNT(IDPOW.JCOL) /14'OOrIMMO0
IPAPT2 = MOO(CUPPNT(IDPOV.JCOL).1nO(Innn0)
CUPRNT(IDROW,JCOL) = ipARTI*toononrion + 10nnon00 + IPART2
FINISH(IDROW) = FINISH(IDPOW) + I

CONTINUE
CONTINUE
UPDATE THE STPFC ON DRUM. CHECKING FOP GRADUATION'
LUIN = LUNST
REWIND 3 . 4 REWIND 4
IF (LUNST .F0. 3) 206.208
LUOUT=4 It Go TO 209
LUOUT=3
emrti.luF
top a 0
KdRAO 27.:(1

TOP = IDP + 1

8UFFER IN (LUIN.1) (STPFC(I).STPFC(5(,0))
IF (UNIT.LUINI 721.722.745,P91
CONTINUE
IF (STP/EC(I) eNF. CUPPNT(I0P.1)) GO TO 920
STPFC( ) =-STOFC(8) + clIPPMT(TOR.3)
00.73A JCOL=4,20
IF (CUPPNT(10P.JCOL) .F0. 0) GO TO 730
IF (CUPPNT(IDP.JCOL) .F0. 77) GO TO 730
KCUP = CUPONT(IOP.JCOL) /10n000Mn0

00154
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X14 = STREC(6) + 9
-130728 JST=10.N
KST = STPEC(JT) /InO000000
IF (KST .NE. KC(.iP) 7P8.726

t CONT1AUF
PRINT 9',7. 1OP.JCOL.CUPPNT(I0P.JCOL)
PRINT n15. (CuPPNT(10P,J).j=1.20)
GO TO q9c)
STPEC(JST) = CtiPPNT(IOP.JCOL).
CONTINUE
CHECK FOP CPAnUAT1ON.
STPEC(7) = PFC(7) + FINICH(IDP)

(NUMWEEK .NF". 14) GO TO 731
ITEMP(I0P.1) = STREC(1)
1TE:41;2(109.2) = STPFC17)

\TTEMP(IOP.3) = STREC(6)
fTEMP(10Po4). = STPFC(8)
ITEMP(IOP.5) = STREC(5)
CONTINUE
G = STREC(6)

= (G '.95) + .5
!GRAD =. G2
IF (STREC(7) !GRAD) 735. 740
PUFFER OUT (LtfOUT.1) (STREC(1).STREC(500))
IF (UNIT.LUOUT) 736.737
CONTINUE
IF (NUMWEEK .FO. 14) 1010.1020
PUFFER OUT (P.11 (cTPEC(1).STREC(500)1
IF(UNITIP) tolP,inpo
CONTINUE
GO TO 72n
CONTINUE
SET UP GRAD FILE RECORD
XROINT I S THE EXIT POINT
COMPUTE THE NUmRER OF WEEKS IN THE SYSTEM,
NWEEKS = (XPOINT .STPEC(2)) *14 + NUmWEEK
KGPAD = KGPAD + 1

GRAD (1) = 5TPFC(1)
GRAD(2) = STPFC(2)
GRAD(3) =.XPO/NT
GRAOI4) = NWFFKS
G4AO(5) = STPFC(3)
GPA0(6) = STPFC(9)
GRAf)(7) = 1:7PC(6)

GRAD(8) = STPFC(8)
WRITE OUT THE FILE ON LU 15
WPTTF (1.111m) Cr.PAn(I11=IIm)
rOPmAT (1014)
5IET15 = 1.
:LEAP OUT CURPNT. RYPASS WRITING OUT THIS CTPEC
tUIPPNT(IDPol) = 0
;TOT = STOT 1

;13 TO 7?0
)017,7 WITH CTPFC mum PDATE
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ONTINUF
AVF = n
L = Limam
D 755 t=fLIMCUP
AVF= IAVF + FINISH(I)
VF = IAVF
VFIN ='AVF/AL

= (1
OISP = 0
SUM=h c NCORKT=0
D 76n I=1,LImCUP
TSUM = n
J R = 0
1 758 J=4. ?O

(CURRNT(I...)) .FO. 0) GO TO 75R
STAT = CUPPNT(IDROW.JCOL)/10000000
%TAT = MOD(ISTAT,10)
(ISTAT .E0. 5) GO TO 758

r = CUPRNT(I*J)/10000
e mcm(IT,100)
sum = fTsum + iT

* KUR + 1

NITINUE
= CUPPNT(I.2)

4M = I St + Is
SUM = JSOM + ITSUM

NCUPKT + KOP
)ISP = In151:73 CURPNTtI.3)/
NTINUF
07'32 ISOM
(FREE = AVF/AL

IOISP
!SP = DIsp/AL
IF = JSUM
TIMF = AVF/AL
'F = NCUPKT
FCUR-= AVF/AL
IP. LOGICAL UNITS APOONO, MAKING LUOUT_NOW_LUIN
NAT = LUOUT
CK THECORRNT VECTOR
LL cuppAcK(0).

ITSUM.

E'WEEKLY CYCLE HAS PEEN COMPLETED
ME2 = TIMEF(1)

EKLY PRINTS
K ist:KWK + 1
TNT 841. NumieFFK,
INT P41, KGDA0
INT 87I. IANOM
INT 845, OVFPPO
INT R47, OVFPAP
INT 836, AVFCUP
INT 849, AVFIN,

SNUM

n0054
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PRINT 851. AVFPFE
PRINT 838. AVTINIF
PRINT 875. DIP
.PRINT 857

' PRINT 8910 NOnO(NUMwEEK+1.1)
PRINT- PQ?. NOSOINUm(.lEFw+1.2)
-PRINT 893. NOSO(NUmWEFK+1.3)
PRINT 894. NOSO(NUMWEEK+104)
TIME3 = TIMF2 - TIME1
PRINT APO. T.IMFI
LUNDT IS LU OF THE WEEKLY DATA TAPE
WRITEILUNDT.8401 'KWK.SNUM.NUMWEEK.KGRAD.IALIM.AVECUR.
1AVEIN.AVEREE.AVTIME.DISP.INOGOCNUMJI..J=144)

GO TO 111

END OF sEmESTER
COtqT.INUE
REWIND 15
REWIND 9
SEMESTER PRINT STATEMENTS
PRINT 861. SN(JM
IF 1SET15 E0. 1.) 770.771

I CONTINUE
PRINT 865
DO 767 1=1.10n0
READ (1.1115) troAn(J).J=1,10)
IF (E0E.15) 76.3.764
PR/NY-861.I. (GRAD(J),J=1.8)
CONTINUE
CONTINUE

I CONTINUE
UDR = inp-I
PRINT 877
-PRINT 878

' PRINT 879. ((ITEMP(L,J).J=1,5).1m1.

GET THE NEXT SEMESTER ROLLING _

MID = 0
GO TO 98

) CONTINUE
REWIND 01
STOP.

I DR )

)..PRINT 921. STREC(1). -(ICURRNT(I.J).J=1.34.11121 LIMCUR)
-po TO 999
COMMON DRUM PARITY ERPOR,FOR

I PRINT 992 GO TO 999

WEEKLY FORMATC

FORMAT (./.1^X,41.wEEKS CYCLE TIME IN MILL eEC =414E10.0)
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FORMAT (///.20X*SH* * * * . *MID START 41,14** STUDENTS BUFFERED IN
IFOR SEMESTER NUMPER **13*///)
FORMAT (10X. *-AVERAGE NlImREP OF IA DEPTAKEN **F6.2./)
FORMAT (10X**AVERAGE HOURS COMMITTED **E8.3*/)
FORMAT fI3e21201.1*I4*SEB*2*4I3)
FORMAT (1H1,2OX,*OUTPUT FOR ':'EEK *.I2** OF SEMESTER NUMPER **I2*/)
FORMAT (//e1OX**NUMPFR,OF nRADUATES.**13*/)
FORMAT (lOY**NUMBER OF CURRNT OVERFLOWS **/4./)
FOPAAT (10X**NUMAFR OF EXCESSIVE SrARCHES **IA.,)
ropmAT (iny**AVEPAGE WmFIFP0. OF- FINIsHFs **FS*3 /)
FORMAT (10X**AVPAGF FREE TIMEHOURS **Ft:I.:le/I.
FORMAT (IOX**THIs wFEKS SCHEDULING PANG--UPS**/)
: FORMAT (1H1,10X**FN0 OF SEMF' STEP **I4*//)
FORMAT (I0Xel1XS(1444X))
:FORMAT (IFY *THTS SEMESTERS GRADUATEs**//)
FORMAT (iny.*LENGTH OF STUDENT DEMAND ARRAY**I6*/)
-FORMAT (10X**AVERAGE NUMBER OF DISAPPOINTMENTS **F843,/)
FORMAT (//,20Ye*STUDEN_T STATUS DUMP**/)
FORMAT (X**STUDENT**PX**COmPLETIONS**PX**TOTAL*,2X**DISAPPOINT4N
ITS**2Xt*HOUP AVAIL.**/$7X,*IeD.**5X. *TO DATE**15X**TO.DATE*,//)
FORMAT (7X*14,7X*14.6X*I4.8X*I4,12X*I4)
FORMAT
FORMAT
FORMAT

. FORMAT

(IFX**CFmLFmGTH EXCESS **4X*16*/)
(1X**INADFOUATE DEMAND *.4X,I6,/)
(19Y**INADEOUATE TEACHERS **4X06/)
(19X**NO CLASSROOM SPACE **4X1I6/)

ERROR FORMATS
FORMAT (//5X,RH* * * * **FATEL ERROR CURRNT/STREC OUT

;IOP, SEOUENCF**/I0X**5TREC IS*.I4*/.(10X*3I10))
FORMAT (//5X,BH* *.* * *EOF HIT ON LUNST RUNDOWN FOR NEWSTODEN
ITS (NCLUCION*.i/)'
FORMAT ( /49Y4AH* * * * **STUDENT TAPE REWOUND**/)

P. FORMAT (//v9X,RH* * * * **THIS CURRNT COULD NOT BE MATCHED TO A ST
IPPC **3(114,PY)./)
FORMAT (//sgYePH* * * * *SEMESTER SETUP OF CURRNT HAS LTMCUR *Ns

le TO TOTAL STODENTs ON DRUm**//)
FORMAT 1/91rX,PH* * * * **STUDENT **14.* BYPASSED DUE TO PApITY*)
FORMAT (//.10w49(T14.2)0)
FORMAT (//.9X*AH* * * * **FATEL EPROP DRUM PARITY**//),

I: REWIND 411
STOP
END

non4P
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SUPPOUTINF DATAPEAO
COMMON /A/ NUMPFS. ICPES(19.14), ICPFSCAP(I5). NIA.
lIAPFO(In0n.10), TMAX
COMmON /F/ NUmWEEe. WmARFA. CNUm. NST. STOT
COMMON /R/ NUmIMST. NTEACH(4.14.14)
COMMON /S/ NUmSEM. NUMSTUD(12), sCHST. SCHLOW. SLOP
COMMON /T/ STIMDST(4)
COMMON/W/IWDRES(1502),IWOAPEA(14.2),IWDINS(4.2),IWDIS(5.2)
READS DATA F00 Froc./m2 ppor;pAm
INTEGER SCHLOW. SLOP
DIMENSION IREOHLD(10)
INPUT NUmPER OF FEmESTEPS MODEL TO PUN, MAXIMUM=I2
RFAD(60.101) NUMsEM
INPUT NUMPFP OF STUDENTS ENTERING sYF,TEM EACH SEMESTERIMAXImUM=300
RFAD(60.101) (NUMTUD(1),I=1.NUMEm)
INPUT SOHFOULF VARIAPLE.MUST=I OR GREATER
READ (60.102) cCHST
SCHLO=LOWER LIMIT OF SCHEDULE PROGRAM
PFAr)(60.101)soHLo...!
sLop=ALLowro VA0IANI-F IN IA SCHEDULING
READ(60.101) SLOP
STUDENT TIME nIsT (11=1P (2)=15 (o)=po (J)=25 CUMULATIVE DST
pEAD(60.1o2)(TimpFT(I)I=1.4)
INPJT TMAX.MAYImUM TEACHING FOP SEMEsTFP LENGTH IA, LESS THAN I
READ (6o.1 OP) TMAX
INPUT TOTAL NHwIPP OF IA, `MAXIMUM = 1700
PFD (60.1n1) NIA
INPUT RESOUPCF MATRIX. NUmRER RESOURCE TYPES MAXIMUM = 4
READ (6o.101) NUMPFS
INPUT Pr$OPCF CAnAr/Ty
READ (6001o1)(ICRFcCAP(I),I=1. NUMPFS)
INPUT IAPED MATRIX (DIMENSION 1700 X 10) ,

Do 1 S pFAn 103.(TRFam_n(J).J=1.10)
IADD=m0D(IPFOHLD(1).10000)
IF(IPFOHLn(2). F0.0)1PEOHLO(P)=1
IF(IRFOHLO(3).GT.14)IPEOHLD(3)=14
IF(IREDHLD(3).LT1)IPEOHLD(3)=1
IF(IREOHLD(2).GT.50)IREOHLD(2)=50
IF (IPEOHLD(4) E0. 0) IREOHLD(4)=5
IF (IRFOHLD(5) E0. 0) IREOHLD(5)=9
IF(IREOHLD(6).E0.(1)IPEOHLD(5)=4499
IF(IREDHLD(7).GT.25)1PEOHLD(7)=29
IFIIPF01412)(9).GT.29)IPrOHLD(9)=29
IF(IPFOH121(10).GT.1) IPEOHLD(10)=15
IF(IPFOHLD(10)LF.0)IPFOHLINI0)=1
IF(IRFOHLD(6),GT.3)IREOHLD(6)=3
IF(IPEOHLD(8).GT.3)1PE0HLO(S)=3 F11+ D) -+Ln
IF(IPFOHLDIS).LT.0)1PEOHLII(8)=1
IF(IPFOHIJ)C9).F0.1)12
IPFOHL0(5)=5 $ IPFOHLD(7)=5

2 CONTINUE
IFIIPFOHLD(8).E0.0)00 TO 9
IF(IREOHLD(6).NE.IRFOHLD(8))G0 TO 5

000'

4 -73



IRFOHLD(7)=IR=OHL0(7)+IRFOHLO(9)
IF(IPF0HLD(7)0T.29)1REOHLD(7)=2.9
IRFOHLD(S)=0. S IRFOHLD(4)=0
IF(IPFOHLO(91Lr.000)G0 TO 6

-1F(IRFOHLO(7).F0.0)O0 TO 6
IF(IRFDHLD(5)4GT.800)IREOHLD(5)=800
IF(IPFOHLD(6).F0.0)G0 TO 7
I K= I REOHLD (10 )

fIF(IRFOHLD(5) GT. ICRESCAP(IK)) IREOHLD(5)=ICRESCAP(IK)
DO A K=1,10
IAPEO(IAOO.K)=10=OHLD(K)
CONT/NUE-
INPUT NumPFR OF WEFIes PER SEMESTER, MAXIMUM = 14
READ (60,101) NOwFEK
INPUT RFSOUPCF MATRIX

\DO 10 j=1. NUmPFC
\INTAD.(50,101)( 1CRFc:(I,J).J=1. NOWFFK)
I PUT TEACHING RESOURCE MATRIX, NUMINST, MAXIMUM = 4
RE n (60.1(11) Nu../INcT
INPIT NUMPFR OF APFAS. MAXIMUM :-.1'.4
REA.) (60,1(11) NUmARFA
.INPUT TFACHIN0 MATRIX
no 19 =As MilMIN5T %

DC) 19 K = I, MUmAPFA
PFAD(60;e1O1)(NTFACH(I.J.K)4.1=11NOWFEK)
INPUT OUTPUT HFAniN( s
DO PO I=1,MUMPFS
PFAD 104,,(IWOOPStI,J),J=1.2)
DC) 25 I=1.NUMARFA
PEA() 104.(IWDAPFA(I.J).J=1;2)
DO 27 I=1NUMINST
READ 104,(IWOINS(1,J),J=1,2)
DO 281=1.5 ,P

PFAD 104,(IWOIS(I.J),J=I*2)
PRINT 115 $ PRINT 12n s PRINT 125 S PRINT 130
DO 30-I=1.NumpFc
PRINT 19n,(IWORFS(I4J).J=1.2) u^

PRINT Il0,(1CPFS(TIJ).J=1,NOWEEK)
'PAINT 139 S PAINT 140 5 PRINT 149
DO 35 I= 1,NUMTNST
'PRINT I50.(1WOINS(I.M).M=14)2)
DO 35 K=IoNUMAREA
PRINT I50e(IWOAREA(K,N),N=1.2)
PRINT 110,(NT=ACH(I.J.K),J=1.NOWFEK)
-JDATARFAD FORMAT STATEMENTS.
:FOPMAT(1914) ,

,

:FORMAT JI9F4.0)
FORMAT(164SX4PIPs6Xs12,13.1X,t1:12,11,12.4XII2)
'FOPMAT(PAS)
FOPmAT(14(2X09))
komokIt37x.*PFsouPcF LoAnli4Gs FOR puN*/)
FORMAT(10X.*AVA1LAOLF CLASSROOMS*/)
FDPMAT(44X.*TYPF X WFEKS*/) .

F.07?MAT(31X *CAPACITY X HOUPC AVAILARLF PFR W *//)P
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BEST COY MAUR&

1ROUTINE MATCH1
IATCHFS I A 11="MANO=r1 W T TH AVAILArfLF RFSOURCF5
NTEGER 5NUM. STOT.
:oltaMON /A/ NUNPRFS ICRFCI15* I rRFSCAPC 15) NIA.
'ARU( Iono. to I TMAX

/S/ NUMINST NTFACH f. 4 14,14 )
X/Mt*ON /F, N1.1.411.0FFK. NLIMAPZ.-. A =NUM NS T. STOT
:OMMON /1/ I AnFm I 1 nr$0. 3 :IALIM
:OMMON/w/IWOPFS(15 .2) Itor,ARFA:14.2),IWOINS(4sP)IWDISI5,2 )
)1MENS ON,1 NOWA X (4 it 14) NTSUM ( 4 14) NTEWORK I 4 14 .14 ) IRESWK (15.14
kIMENSION NUMn1sf 14 111INFXr1( 14 )
klIVENSION ICOSTATC 15114 IIIRMEAN( 15).STD(15),IRLOW05) IRHIGH(15)
it/EN.SION ISCO( 15) AVG( 15) ITESTAT(4.14 *14 )
41.IFCK TO OFTFRA1 I NF I F SEG i NN I NG NEW SEMESTER
9WEEK = 14

LOAD TEACHING REcOURICE MATRIX
(NumwEnc .nT. 0) 20.2

)0' 5 I NUMINCT
Ko 5 J=1 I NOWFFK
ill 5 Km -1 --*NLIMARFA

WORK ( 1 =NTFACH / J K)
kLoAr) TMAX. MATRIX
0/4T7` I= 1 NUM T NST

50, 7 J=1. NI 'MARFA
TEACH = NTFACH ( I 1 J)
TMAX t I = ATFACH s TMAX

kITSUM t I. J)

LOAD CLASSROOM RFSOURCE MATRIX
)c) 9 I = 1 9 Nt1mRES
56 9 J = 1 9 NrMIFFIC:

fPEcto< ( I = !CRP'S I I tJ/

SUM TFACHI NG RFOOI.RFmFKIT
SO 11 "T1115 5 no 11 J=1,14 DO 11 K=1,11
VUMDIS( eJlit:),=r1
59 IP 1=1,14
,OFXDI / =-1)

SO 1S I = I. IALIM
IF IIADEMI1,21 .F0. 0) GO TO 15
IE lAnrm(I,I)
ib:= IA0F0(iE.))/Inn00
140 (IARFO(IE5).FD.999) GO TO 15
po 682
IF I I ARFO( /FeK)FOr161 r;C) TO 15
±!.rstrittiGsm) N-mum(fc:ein) TAPFDI IFeK+1)

INTSINt /Go LF,NTMAX t I G, ID GO TO 15
TrS""113 in) =NiTet ( in. In) IARFOt TFK+1)
I IS 1 ADFMtIt3)=1

01.1*F. 1 31: Tmex Fxr.F-7)Fr)
Ocem(i.p)mo s
CONTINUF ,

VOX AND SEMESTER SET% 'ROUTINES COMPLETED
FSDM = n
6 25 fl = 1. 1AL1M
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f.,4,SOW71 Ispm + IADFM (/,2)
*a/MK 7 NUMWFEK

t NXWEFIC. EC) ) NXWFFK 12 1

0..80 IA I. IALIm.
FAIAOEM t14.3).E0.1) GO. TO 80
F (IADFM(142) .F0. 0) GO TO 80
E= IADFMCIA1)
0 = JARFO(IF41)/1.0n00

JEST TO SFF IF IA IC SFLF STUDY
OFAIAprOtIF.m).F0.q9Q) nO TO 62

- .

TEST TO SFE IF sTun=NTMFmANn ADFOUATE
0F!1.01OEM(1.42).LT./APFO(IE4)) 35 38

IN-4DFOUATF conF , 2
*1.R0TS(2 NXWEFK ID)=NUMDIS(2.NXWEEKI0)+IA0EMtIA2)
ADEM(I41.2470 'S JADFMt1A.3)=2 S GO TO 80
TEST 4F DFMAND FXCFPOS CAPACITY

:IF(IAOEM(IA12)*GT.IARFOIIE.5))40442
00V7.RatADEM(IA,P.)44PEO(IE45)
A40EM(I4,24=1APFO(IF,5).
NOMOI(5.MYWEFK.I0)=NUNIDIS(SINXWEEK.I0)*NOVER
NFXDINXIYFFK)*NFXD(W4FFIC)+1
PEGIN. TO CHFCK PFOUPCPC
CHFCK TO CEF +F TFACHF AVA +LARLF

41 = IAPFO(IF6)
. - '.

IF (IAPPO( IE7)GT.NTFWORK(I/eMXWEFK.ID)) 44,48.
'.:LACK OF TFACHFPSACODF,=
NUMDIS(3.NXWFFK.410)=41/M0IS(3,NXWEEK.0)+I4DEMCIA,2t
IADEM(I4.2)=0 $ IAnEM(IA13)=3 S- GONTO 80
IF(IAREO(IFR).F0.0) GO TO 54

IAPFO(IES)
IF(IARFO( .I.F.4)orT.MTF1.APK(IIIINYWEFKiI0)).5054
LACK OF TFACHFPS CODE = 3 .

*UMOIS(3.NVWEFK.10)=NUmOIC(34WWEFKII0)..tI4DFM(IAi2)
IADEM(14,2)=0 S IADFM(IA3)=3 S .G0 i 80
CHFCK -i0 SFF IF rLAPOOM AVAILAPLF

* IARFD(IrgIn)
142T=ICPF5CAP(IY)*1APFO(IE.2)

(N2T.GT. IPFSWK(I)' INIXWEEK)) 68
?LACK pFcLksspoom CODE ., 4
UMDIS(4..14XWEID)=NUMDIS(4,NXWEEKIII0)+140840

nu
1**M11.At2iP0 S 140Ft/1(14431W* S GO TO 80
,,'CHECK CLASSROOM FOP-. SELF STUDY
Ix IAPFD ( won)

a AnFlkl (, ki * LARFO C I F 2
FITH.GT;IPPgWIIX,NXWEPK11: 64. 68

142stADEPA( .2').6 1

0 66 12';
.

H ( AnFm 11A:'0 I I 2
I T.FIAN.LIRERWKJTX:oNXWFFIV 00-TO 67
00!:04JE

N.
N

. N

*VMOIS(4NXWErwe 10=NOMDIS(4.N-XWEFK.10)+LAIIEM1
*0EwIAL2) a. 0.. s - IADEM(IA,1).2g:4 S :GO TO 80

trOp0(IA*2)::,:lAmm(IA2) .617
N'MOTMONXWEFICOD)=NVMDIS(44)NXWEFk.ft0)+17.

.



ISOM = 1SDM + IADFm (I.2)
:NXWEEK = NUM14FEK
IF ( NXWEFKEO NXwFFK = I
DO an IA '= It IALIM

IADEM ( IA.3) EO. I ) GO TO 80
.(.IADFM( IA2) .FO. 0) GO TO 80

YIE '= I ADFM( IA, I
= I ARFO (1FI ) /10000

.;TEST TO .f.4FF IF IA IS SFLF STUDY
( I APF-Of IEtF) FOig9St) C:0 TO 62

..TEST TO SEE IF sTunFNT nFmANn ADFCIUATE
,IF.(.IADEM( .2) eLTs ARFO( IE.04) ) 35 s 38
t.ormArsin INADFOUATE .COOP = 2
.NUMPI S ( 2.NXWEFK t =NUMD I S oNXIAVEK titS1471MVEM ( I A t2)
IADEM( IA.2)=0 ! . IADEMCIA.3)=2 $ . GO 'TO 80

T ST IF. DEMAND FXCFEDS CAPACITY
tI t IADEM( GT IARFO( IE5),)40.42

WZRaIAT)EM(IAP)+IAREO(IEt).
IA.2)=IAPF0( IF:5)

tNUMD.I NXWEFIC ID )=NUMDI,S (5 tNXWEEK t I D) +NOVEP
11EXD ( NXWEFK ) =NFXD ( NY.WF.FK I+ 1

..;f:MEGIN TO CHFCK PESOOPCFS
i.HFCK TO SEF +F TFA HE+ AVA+LARLE

s = I APF0( IF6 )
;IF ( I ARFO( IE.7) GTeNTFWORK( I I NXWFFIC. ID.) ) 44,48..

TFACAFPSt/ CODF s a:.
t4UMDIS(31NXWEFK tit) )=NUMDI ( ioNXWEEK ID)+I ADFM( I At2)

,il!fIDEM( IA.2)=0 $ IADEM( IA.3)=3 $ GO TO 80.
IF.8) F0e0). AV TO R4.

. I AREO( IF t )
``IF( I APF0( IF tc)) CtTNTFP1OPK( I I NXIOEFKs ) 5n54
::LACK OF TFACHFPS cconE. = 3
IJUMD I S ( 3 tNXIOFFir In )=Nt 10AD 1 oNXYEFiCe ID) +I ADEM (I A.2 )

,IADEM(IAt2)=0. TADFM(IA3)*3 $ Go ,T0.80
CilFrK SFF CLAcAPOOM AVAILAFILF
IX. g IARFO( IE.
'NET=ICRFSCAP( (,X)411APFCH IFt2)
AFANETeGTe IPFSWK(IXNXWEEK)) 60. 68
:'LACK OF cLAsspoom. CODE = . 4

./

iiNUMDIS( 4 iNXWEEK ID )=NUMDIti ( 4iNXWEEK ID )+I ADEM( I 0%.2)
IADE!..1( IADFM( IA.3)=4 S GO TO 80
.C1-1FCK CLASSROOM FOR SELF STUDY
IX . = I APF0( IF. )
IH = IA0FM,(IAt?) 41. TAPF0(1.F.7)

( IXNXIATFK )') 64 68
:N7 = I ADEM( I A.2)+1
4')C).. 66 17 = N7
LH.= ( IADFM( IA.2)-17)*IARFO(IF.2)

IRFSWK ( I X tNXWFFK) ) GO TO 67
CONY I NUE ,

. _ . . .

4a0MDIS(4 NXWEFK ID)=NUMDIS(4tNXWFFKID)+IArEM(IA2)
A'ADEM(IA0r2) = n s. .1ApEm(IA,3) = 4 GO TO 80
pADEM(IA.2) = IADFM(IA12) +17
JOADIS(4eNXWEFK,10)=NUMDIS(4NXWEEKIO)+I.7



ALLOCATE PFSOUPCFS . IA scHrot suFn .TFACHFPS68 IV a T.APF0- t IF. 3)
WONT a tOttfEEK 1'r
Tr- t TAPE(); tE.ON$ .F0. 999) GO. TO 76I 1 III 1 ARFOC iro6)-
00 69 1 J NX%0FEK.o KONT.I

69 NTEiMORK I T J. I0)=NTEWORK(II. ;Jo 10).-Ip*Ot Irv?)IF 41ARFOt IF oi!!)' oF0.0), GO TO 72,
ItaIAREO(IF08)
DO .70' I J a NIXWFFK WONT* I70
NTEWOPKtIivIjATOlaNTFWOPKA11,1J010i...44F0t1W49).C ALLOCATE CLASsPNIMs TO TOt /GMT ,IA7P 00 73_ 1J N)00FEK*ICONT. 1

73 1PFSWKI1Wo/J) 10FchiKtIX,IJ) ,.. NETGO TO 80
ALLOCATE --CLA SSPOOM TO SELF. STUOY. IA

76 DO '7R I.J a NXWFEK, KONT Ile 1.PESWKWto 1j) VI IPESWIrt IX, IJ)
80 CONT

SUM SAM SF TED STUDENTS
NSTSAT = n
DO 82 .1 a I m I .1

SP NSTSAT a NSTSA/.1. 1ADEMI 1 .21
.

IH

C OUTPUT STATIST C s FOP sCHEDUL I NG PERIOD
IF t NUMI.OFFKoFf). n)Go' TO 100 .

IF ttIUM14.1FFte..E0. 14 )GO. TO 2no
.100 :PR I NT. 121:. SWUM

PP /NT I PP. NST
MOLD n. STPT.-NsT
PPINIT 123.. NOLO

-I.PETURN .

200 00 205 I sal I 16
IPMFANt )=0 STOt I )=t) !SSG( liotn S AVM! /abet)IPLOW1 1 )=Ir.PFs t o I 71-IPFciPtICtIoIl
IPHIGH( )01,CPFs o 14 )...1PFSWK t %IA).

J =1.14
205 iCPSTAT(t.J)=MgorS(I,J)-IPFAWKftipj)

Dr) -PI 0.A.a 1 .15 it no ?elf; j=1 .14
IFtICPSTATt1oJloLToIPLOWt11)1PLOWt1)a1CPSTATtIoJi
IFf1rPTAT(I.J)01T.TRHTnNttlITPHIC44(tIsitePqTTCT.JY209
MMEAN(11.10PMPAN(.I)+ICPTAT(141.11
IPMEAN,M=IPMFAM(1)/14
AORMEAN(1)Ls,fluICREStlej4

210 AVG( I)!A/t1
00 220 I a 1,15 DO .218 .Ja.1 I ;is.218 ISS01 I ) ISSOi 1.4i CIPMEANt )....ICPSTATI oJII1142).AtAPWISSOt 11..!I 4

220 STOrflagOPT (AVM?)
PRINTIP6 zee PRINT 230 PRINT , 23I.FORMAIT.t p6xi*PFSOUPCES SCHEOULE9 DUPING SEMESTEP.4!1pST, L I NE*..T FORMAT t ?i* X. iliPPSOURCFS NOT ..SCHanULF0 OUR Nil StrooTSTFP7rcoNt, N=.14.,/,1is 1 9 tel',

-..-...:1,61NT 1P19 1WrIPPC t aM) OA!, * PRINT' 'pp. TepirATI rfu..1)*Jui
.

140
PRINT-426,UIRP$ww(111.0,J201,1f)'

RETURN

ti



PRINT 241,SNUM S PRINT 242
P41 FORMAT( ///,'Yv*PreOURer cTATic'TV":. ermmTrP NumnrR*,1.,02,/)
242 FORMAT (5)(e*PPSOUPCF*,40X,*CAPACITY*,SX,*HIGH LOW MEAN

le*STD DEV*,9X,*AVERAGE**/)
DO 245 1=1,19
PRINT P461(1WORFS(10J)oj=1o7)oICRECAP(IIIIRHIGH(I),IRLOW(1)IRmFA
1 N(I).STO(I),AVG(I)

245 CONTINUF
246 FORMAT(PX2 AP,11)(.14,3X,I4,3)(4/402X.16,3X*FA.2.3)(FP42)

DO ewn J=1,3
DO 305,I=1,1,1
IRMEAN(I) = 0'
STD(I)=O.O S /Sc0(/)=0
IRLOW(I) = NTFACH(Jolo1) r NTEWCR1C(Jo1oI)
IRHIGH(1) = NTFACH(j,I411) NTEWORK(Jt14.I)
DO 309; K=1.,14

305 ITFcTAT(J,KAI) = NTPACH(J.K,/) NTFWOPK(J,KoI)
DO sIn 1=1,11
.00 30.8 K=1,14
IF fiRLOW(I) .GT. ITFSTAT(JoK,1)) IRLOW(1)=ITESTAT(JsKeI)
IF (IRHI(H(I) .LT. TTFSTAT(J0<,I)) IRHIGH(I)= ITESTAT(JoKo1)

308 IRMEAN(I) = /PMFAN(/) + ITESTAT(JoKLI)
A = IRMFAN(I) S B = NTEACH(Jlo/)
A = A/14.
IRMEAN(I) = IPMFAN(1)/14

310 AVG(I)=A/B
DO 320 1=1,11 S DO 31P K=1I4

318 ISSO(1)=IFC0(1)+MOmFAN(1)--ITESTAT(JKII))**21
AVAR = IScO(1)
AVAR = AVAR/14o

1320 STD(I) = SORT(AVAR)
PRINT 125 S PRINT 230 s PRINT 231

.PRINT 127., (IWO/NS(JM),M=121
Do 3:40.1=1,11
PRINT 127 (IWDAREA(IoNiN=1,2)
PRINT 129. (ITESTAT(JoL1),L=.1,14)

330 PRINT 128 (NTP4'ORK(JLI)L=1,14).
PRINT 341, SNUM S PRINT 342
DO 145 t=1,1t

345 PRINT 346, (IWOAREACIIN),N=1.2),IRHIGH(IIIRLOW(I)IRMFAN(I).
I5TD(I) AVG(I).

(W CONTINUF
41-FORMAT (///12)(o*INS.TR(tCTION CTAT/TICC FOR CFMFSTFR NUmPER *1,IPI/)
42-FORMAT (5)(11*RFSOURCF*1OX *HIGH LOW MEAN STD 0EV
,1 AVFRAGF*./)

46 FORMAT (2)( 2041,9X,1402X.14,3X14,3YF8o2,3XFe.2)
25 "FORMAT (///040X,*TEACHER MATRI x*..)

PRINT 133
DO 116 1=1,1-1
PRINT 127(IWOARFA(IoN),N=1,2)
00,116 J=1,5

lb PRINT 1324(IWPIS(JK),K=1,2)(NUMDIc(JLI),L=1,14)
21 FORMAT (11413mY,*STARTING.SEMESTFP N(1mPEO*lles 12/)
2? FORMAT (35)(,13,*.TUDENTS FNTFRING eYSTEM*,/)
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123 FORMAT (31X.I1,* STUf)FNTS RFOIAINING IN CYSTFM*4/)
126 FORMAT (/.4PX.*PFc.OUPCF MATRIX*,/)
127 FORMAT(AIX.PARe/).
128 FORMAT (1412X05/)
130 FOPMAT (1H1.27X0IPEFOUPCE. SUMMARY. END OF SEMESTER NUMBER *.12./)
131 FORMAT (27X.*PFSULTS OF SCHFDULING FOR THE ENTIRE SFMESTER*./)
13? FORMATC,Xe2ASIPX.14(2X.15)/)
133 FORMAT(1H).44X..*DIAPPOINTMENT FILF*./.1)
4 OETUPN

FND

...... -
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SUPPOUTINF MATCH?
UPDATFS.CuPPNT FROM IADFm RESULTS
PEwRITTEN 1I/16 TO MAKF IADEM ARRAY AN ADOPFSS LOOKUP

C
COMMON /C/ CUPPNT(S(0.2O). LIMCUR
COMMON /F/-NumwFFle, NUMAPFA. eNum. NST. STOT
COMMON 11/-1ADFM(IO11043). IALIM
COMMON /N/ NoMo(15.5)
INTEGFP CUPPNT
00 SO = leLImCUP
DO 4P JCOL=4.(1
IF (CUPPNT(IPOW.JCOL) GEO. 0) GO TO 48
ISTAT = CUpPNT(IPOW.JCOL)/1000O000
!STAT.= MOD(IsTAT.10)
IF (ISTAT .E0. 71 GO TO 48
IACO)E = CUPPNT(IPOW.JCOL)/1000O91000
IDADD = mOO(IACODF.10000)
IF (IADEmlIDA110..2) GT. 0) 40.45

40 !PART = M0DiCtIPPNT(/P0i.J.JCCLI.Inn0000(1)
/PFPLAC = lArooF*1(10000000 + 7nnOn^00 + IPART
C(./PPNT(IPOW,JCOL) = IRFPLAC
DPOP ONF 5TUDrNT FROM SCH. LTcT TO GFT EXCESS TAKEN CARE OF
lAmmeinAnn.2) = IPDFAifIDADD.21 I

GO TO 4A
45 !PART = mODCCUPPNT(IPOW.JCM).100n0000)

InFPLAC = IACoDF*ion0000.00' +. 50000000 + IPARr
508 CURRNT(IPOW.JCOL) = IREPLAC
4F CONTINUE
so CONTINUE:

NWK z NUMwFEK + I

DO 70 K=1.TALIM
KTYPE = IAOPm(K.3)
IF (KTYPF .FO. 0) GO TO 70
NOGO(NWKKTYPF) = NOGO(NWK.KTYPE) + 1

70 CONTINUF
RETURN c FN)
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FUNCTION HOURS(X)
GIVES RACK STUDENT HOURS PER WEEK
CUPPENTLY 4 POSSIRLF HpS/WK - 8/4
COMMON /T/.STimoST(4)
DtmENSION HP(4)
SET THE HOUR cOmRINATIONS
HP(I)=Pn. c HP(?)=79. c HP(3)=30. s Hp(4)=35.
PANn = RNOG(2)
PAND = RAND /100..
DO 10 J=1.4
IF (PAN!) STIMDST(J)) 12.10

10 CONTINUE
GO TO 15

12 HOURS = HP(J)
RETURN

19 HOURS a 1.
PRINT 20

?O FORMAT (/.5Y.*Fm000 IN HOURS.--- DIST. FELL THPOUGH*./)
PETUPN c END
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SuPROUTINF CuppACK(I)
ROUTINE To.pAcK THE CuPRNTNECTOR, DROPPING ANY GRADS COMPLFTFLY
AND PFmnvINn ANY COMPLFTFD OR unmCHFOULFO IA
COMMON /C/ CURRNT(e00.20). LimCuR
COMMON /F/ NUmWEEK. NUmAREA. SNUm. NST. STOT
DIMENSION KSAv(20)
1NTEGFR CURONT
DO 5n L=1.LimeUR
KK = 0 s K77ET = 0
no Is m=1.Po

IA 1<AV(m) = 0
IF (CURPNT(Lqpn) .FO. 77) K77SFT=I

3n 'D0 AO K=4.19
IF (C6PRNT(L.K) .FO n) GO TO An
Inmn = cuPpNa(t..K)/Inoroon

= mOD(InmD.10)
IF cinmn .FO. 7). 35. 33

31 CURRNT(L.K) = n c GO TO-4n
KK = KK + I

'<SAWICKI = CUPPNT(LeK)
an CONTINuF

KLIM = KK +A
no 49 J=4,KLIm

45 cuPPNT(LJ) = KcAV(J-1)
KLIM = KLIM+1
nn 47 J=KLIM.20

A7 CUPPNT(L,J) = O
IF (K77SFT FO. 1) cvppNT(L.20)=77

5n CONTINUE
IF (I .FO. IA 52;54

54 CONTINUE
FCOND PHASE npcp o SLOTS OLJF TO GRADUATION

LIMI = LIMCUR
UP = 0

250 ip = 7P + I

IF (IR .0T. LIMI) Go To 3nn
IF.(CURPNT(IRI) .F0. 0) 260.250

260 LIM2 = LIM1 - 1

DO 270 TRR=IR.LIM2
DO 265 J=1.20

265 CUPPNT(IPR.J) = CUPPNT(IP0+1.J)
270 CONTINUE

IR = IR - 1

LIMI = - 1

GO TO 250
100 CONTINUF

7FPM PAC** TAIL FNO nF CORMT - PFSFT LTMCUP
LIM3 =LIMI + 1
DO 305 L=LIM3.LIMCUR
DO J=1..pn

305 CUPPNTtL.J) = 0
LimcuP = LIM1

52 RETURN S FND
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FUNCTIM IVARND(NsLOTS)
FUNrTION TO GIVF A 16ANnnm NUMPFP PFTWFFN I ANr THE INPUTED
VALUE OS NsLOrs
IF (NSLOTS LF. 1) P.10
IVARNO = 1

OFTU(Z,N
10 SLOT = NSLOTS

DIV = la/SLOT
PAID = RNOG(7)
HOLD = RAND/DIV
IVA = HOLD+1.
IF (IVA .GT NSLOTS) 15.20
PRINT 30. N5LnTSE IVA
IVA = NSLOTS

20 IVARNO = tVA
30 FORMAT (//.,*=Porto IN I VAPMr e VALUF RETURNED IS NOT pPopEp*,

15)COINsLOTS =*.19.5Y.*IVA =46,I5)
PFTURN FND
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FUNCTION PNOG(IC0DE)
REVISED 5/11 WITH EXPANDED CODE

lconF = 1 SFT SFED
ICODF = 2 THpu 5 PFTUPN INTFCEP, LENGTH OF iconE
IconF = 7 OFTUPN PEAL 0 TO lo LENGTH 9 DIGITS

IF CICODr' .nT, 11 GO TO 15
rA = 99PP77

15 IFAC = IA * 417=470314
I9 = mOO(IFAC.2147P1646)
IC = IAPc(IR)/10n
NOW SPLIT VIA CODE
IF (ICOo= .F0, 1) 17,19

17 INDEX = 100 ¶ GO TO 25
19 IF (ICOOF 7) GO TO 30

INOEX = 10**ICOOE
29 PNOG = YOD(1CeINDFX)

GO TO 35
3n P = mOD(IC.Innono)

PNOG = P/1n0o00
3c I A = IR

PETI IPN ENn
.44 :
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TImEeln
EQUIP.3=(CODECONVERT).MT,0A
FTNLOC

PROGRAM rvTPEn
CONVERTS THE /APED FILE
WRITTEN RY LFININGEP AND YILLIAMS AUGUST 69

NEEDS THE IAPC CONVERSION COME TAPE.
LU 3 = CONVERCION TAPE
LU 9 = TEMP DRUM FILE OF EPOOP RECORDS

DIMENSION IAC0NVT1150O3), IAPE01(10). IARF02(10)
INTEGER OLD
KOUNT = n
DO El I=1.01900
IACONVT(Ill) = n
PRINT 12n
READ THE CONVERSION TAPE TO GET TO THE IA CORES
DO 12 1=1,1006
READ (n.Inl) TPC.TA
IF (IPC .N7. 09999099) 12.14

14 IF (IA eFO. 90099°P) 19.91
12 CONTINUE
16 no ln IFILF=1.Pnnn

READ (3.10A) NJ), NEW
IF' (POE'') PleIR

IR CONTINUE
C REMOVE THE AREA FPOM THE OLr) conF en IT MATCHES THE
C INCOMING IAPER CODES. WHICH DONT HAVE AREAS ON THEM

oLn = MOR(OL0.10^00)
IACONVT(TFILE.1) = OLD
IACONVT(IFILE.2) = NEW

Pn CONTINUE
C TAKE THE IAREO (-Arms OFF OF THE READER

21 pFAn tot. (tARFnI(r).T=1.1n)
IF (E0E.6n) 6no2A

C SEARCH IACONVT FOR NEW CODE
2S DO 30 JE1LE=1.1900.'

IF (IARFOIII)- .F0. IACONVT(JFILE.1)) 32.30
3M CONTINUE

NO CODE FOUND STORE IN ERROR LIST
NO SH NO CODE
WRITE (5.201) NO. (IARE01(1)1I=1,10)
GO TO 21

32 CONTINUE
fACONVTUJFILF.11 = I

IF (fARE01(2) .F0. 0 .0R. 102E01(3) .F0. 0) rt, TO 43
IF (TARFO1(10) ,E0. 0) 43.33

4n NO = 6O6060A0A060S460S
WRITE (9.201) Na. (1ARFOIWIII=1.10)
GO TO 21

33 CONTINUE
IAPE02(1) = IACONVT(JFILE,2)
CONVERT INTENSITYDAYS TO HOURSWEEKS
IF CIAPrO1(3) eFO. 35,37
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35 IAREOP(2) = IAPF01(2)/10
IF (IAPF02(P) .LT. 1) IARFOP(2)=1
IAPF02(3) = 1

GO TO 50
37 IF (IAPF01(1)..Lr. 10.41
lo THOS = TAPF01(?)/10

IAPF02(2) = 1HPS * 1APF01(3)
41 IHPS = 1APF01(2)/10

DAYS = IAPF01(3)
WKS = DAYS/9. + .P9
IARE02(3) = WKS
IARFOP(P) (IHPS * 14PF01(1))/IAPF02(3)
FINISH STUFFING THF NEW ARRAY,
IAPF0P(41 = 1 4PF01(4)
IAPFOP(5) = tAr*ni()
K = IAPF01(6) * 1On
TARFOP(6) = K + TAP"1(7)
IF (fARF01(8) .F0. 0) 52.54

92 1APEOP(7) = 0 GO TO 55
54 K = .IAPFOI(A) * 100

IAREO2(7) = K + rAPF01(q)
55 IARE02(8) = IAPE01(10)

DONF. WITH.CONvFPsION
PRINT ANO PUNrH THF FTLFS
PRINT 112. (IAPF01(1).1=1.10). (IAPEOP(J):J=I.P)
wPITE(62.114) (IARFOP(J),J=1.8)
KOUNT = KOUNT + 1
GO TO PI

60 CONTINUE
PRINT 121. KOuNT
PRINT OUT FPPOP FILF
REWIND 5
PRINT 116
DO 65.1=1,1000
READ (5.201) NO, (IAPE01(J).3=1.1(1)
IF (E0F.) 66,64

64 PRINT 11n. NO. (TAPF01(J).J=1.1O)
65 CONTINUE
66 CONTINUF

PRINT 123
NOP = n
DO 70 1=1.IFILF
IF (IACONVT(T.n) .F0. n)

72 NOR = NOP + 1

PRINT 125. (IACONVT(1.K).K=1.2)
70 CONTINUF

NET = IFILF NOR
PRINT 127. NOD. IFILF. KOUNT
PFWIND 3
STOP
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01 POUT .91 C STOP
FORMAT.410X,SH* * * * *CONVFRCION'TAPE FILF nPL4TTFR NO GOO F\*

Jon FORMAT (18.1x07)
4.04 FORMAT (I1(?,IY.16)
j101 FORMAT (6Y,I4,9IS)
412 FORMAT (IOXII400111.10X.16,2X,3(1241Y),13,12YeI3,2Xe13l2X442)
1'14, FORMAT (16,8X,2IP, 6X.I24113,1X.13.13,4X12)
1WFOPMAT (1H1.20Y,*F P R 0 P. L I n T.*.-1/)
A-1$1 FOPAAT 1 OY4AR.PY, I10.11/I4I12,IY),-1(-13)(il I2.IX,I2/
12f1 FOP:AAT C7X.*OLO IA CO-D.F *II7Xt*NEW IA CODE*//)

FORMAT (//.1rne,*TOTAL IARFO Pf1.1CHFO a *. 16)
4P01 FnPmAT'(AP,Infin)
:423 FORMAT (1H1,POY.*THP'SF IA HAVE NO IARFO.RFFEPFNCE THEM*.//)
125 FORMAT (10y,2116)
?4P7 FORMAT.(////,IOY,*NUMDFP OF PUM TA T.:n *.I4eSY:* NFT nom TA- APC.4,

114,IOX:* WHICH HOPFFULLY IS CLOSE. TO' NET PUNCHED, WHICH ,IS-11-iI41
END

, enCOPF

OuhNin.00nnn

88

LJ



EDSIM -
-ft,

EDSIM -.A serves many of the same purposes as "laSIM

It was created to be more effidentandtO prdVidelmiter

` "displays of information to decision-makers. It should be

Used.in place A4 EDSIM - 2 fo most practical purposes..j

The:basie proceSsing cycle of EDSIM.--4,ehown in Figure

.. .

::Consists of two phaties. -During the first phase. stUdentil sej.eCti
.

. ::\...,:r:J, :-..---:

I
the PC's 1PerfOrmance Criteria) they wish to .tapare.for-40.-

they. are scheduled for:the IA's (Instructional Alternative) they

are going to use.for thiaireparation. During the seCOnd'phase

the simulatecitime is'increMented and; or each /4AuSt'complet

students are post-tested.in the related PC. 'The incremental

tiMe'period of this cycle .is one Week. ,

The following steps are performedjor each simulatid Udent
, .

during phase one. A PC that .the .student haS not passed, s not

currently engaged .in, or scheduled to:prepare for in A4

time period is randomly selected-using a discrete probability

distributiOn.

An incremental time period of one week was used in.oll of the
studies performed with EDSIM - 4..By simple. adjustments ofthe-'
units Wmaasureof the imput parameters, it would be posiible
to.use any desired time 'period in asimulation.-

.,:;



FIGURE 1

Processing Cycle of EDSIM-4
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thenIchecked to determine whether it is offered. during the curr or

. fUtnre.timeperiods If it is-pot an alternative IA is sel ted, or
,

if no alternative can be scheduled then another PC is le ed;-

.resources are not available.toconduct the IA the studen has just

selected,he mUst'select another. PC. This first phase, outinues

,

processing students Sequentially. .until all students h:ve,a full. load

Of instructional activities for the current time- period.

, 1,,

During the second phase of the simulation.cycl e time iltierc

is advanced one week and each studint4i examined to::detirMine if he

fias:completedany IA's during the previous week. :Iiflie/hae,.he

lostteated using a discrete random veriable:te4etirdine-whetherhe

paeses the related PC, and his state with respect to the. PCiS:Updatel...

:The state of:the student is then checked'to'deterMinewhetherhe'his

Passed all PC' and if so, he is removed irem:,the"sY4em. When all

students are p oceSsed through. the second-phase,, the first phase is

initiated again. This cycle.continUtt until the simulation is

terminated. SacdoCumentation section for flowcharts.

All PC's and IA's.are, classified by event-typei in a manner

-identical to the linear prograMMing formulation. Each event-type requires

the same use of resources.'

When a student engages in a PC or IA- the required resources are

debited. ThiS is done in one of. four ways. If the activity 'is a.PC

which `is administered indiVidually) the resources required are debited

according to the requirementsspecified.by the event- -type. If the.

activity is a PC which is administered to a group of students) resources
0



are de ited on a prorated baste. For example, an examination which.

requires two hours of staff time.to-administer to thirty students

would require 1/15 staff hours-to administer to one student. That

is not a restrictive assumption since manypC'eare conducted on an

individual basis. If the activity is an IA. which is a prescheduled

group activity, resources are debited gt the beginning of each

semester. If the activity is an IA which is conducted on an

individual basis, resources are debited according to tiqUireMents
1--

.specified by the eventrtype. ,This is'dont on a prorated basis

according to the randomly generated student service time for the

IA. Scheduling conflicts of.resOurces or.studenti within a

. single week are ignored.
2

Service times. for PC'e and IA's are generated using normally
.

distributed random variables with a specified mean and variance for

each eventrtype. Noted that the service times are assumed tube .

continuous random variable and the model is updated on a discrete

basis. The population of students. is assumed to be` omogeneous and

. .

these service times' are not dependent on student attributes.

A-nuMber of assumptions concerning the structure and behayitor.

of a performancecriteria curriculum hale been made in the development

of EDSIM - 4. Since it is important that the user of this model

be aware of these assumptions a complete. list of them appears on

page 24.

2 Both stUdenta arid resources are assumed.to have a fixed number of
hours available each week which may be devoted to theit:participatiOn

in the instiuCtional-aystem's,activities; It is postible that a.

simulated student could be scheduled fOr.two instructional:activities
ithiciveCour during the same time period' during. the week and likewise

.

e*:re
.

p)urce such is.a.classroom might have i.siMilar,conflict. In this

Model'Oese.canflicts ate 'assumed to have no signifiCant-effect on

..-tae' model's response variables.
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The structure of Erstm 4 is dependent upon seven data files

which contain all relevant information concerning the configuration

of the curriculum and the status of students and resources. A number

of the elements of these files are constantly being updated as the

simulated system moves through simulated time.

One additional element of the model's structure remains to be

discussed, the model's data requirements and output reports.

Whenever possible the values of the parameters that describe

student behavior and the operation of the instructional system are input

into the model as data rather than being coded into the logic of the

program. This-was done. to increase the model's flexibility and

usefulness. The primary input data include:

1. The number of student arrivals at the beginning of each semester.

2. The probability of student selecting to pre-test for each PC.

3. The conditional probability of a student passing the related
pre7test for each PC given he has decided to pre-test.

4. The probability of a student passing the related post-test
for each PC.

5. The conditional probability of a student selecting an IA,
given the student has selected a particular PC.

6. The mean service time and variance of this service time
in hours for each IA.
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7. The mean service time and-variance of this service time in
hours for each PC.

8. The subset of IA's which may be used to prepare the students
for each PC.

9. The resources required to conduct each PC and IA.

10. The availability of each resource in hours per week.

11. A schedule for each IA indicating which weeks during the
semester it will be offered.

12. The maximum allowable student load in hours per week.

The values of all of the above parameters must be carefully

specified in order to utilize the simulation model. They can be

obtained from operating data if an operating system exists,or if not

subjective estimates cah be used.

Except for the probabilities, this estimation procedure does not

present any problems. Either the educator making the estimates will
4

have data from which these values can be inferred or he will feel

comfortable in making the estimates. However, when it comes to the

probabilities, most educators are not used to thinking in these terms

and usually do not have access to data from which inferences 'regarding

the.probabilities can be made. During this investigation it was foun

necessary to carefully instruct the individuals making these estimates

regarding the exact type of information needed.

If an opirating system exists, data from this system may be used

to obtain estimates of the values of these parameters. As,previously

discussed,.this method assumes there is a transferability of data fror

one instructional system to another if the two systems have similar
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characteristics. This assertion may be true only to a very limited extent.

It would therefore be desirable to develop a methodology which would

enable an investigator to make inferences regarding the transferability

of values of system parameters from one instructional system to another

and to show the relevance of data from one set of students to another

set of students participating in a pe!:-:: :ince criteria curriculum.

This type of approach in attempting to make inferences regarding the

behavioral characteristics of one group of students to another would

require stratification of the characteristics of the students. For

example, to make an inference regarding the service time for a specific

task that applies to a particular set of students based on data secured

elsewhere,it might be necessary to classify students by age, IQ, and

region of the country.

In order for the models developed during this investigation to

come into widespread use, it would be necessary for this type of

methodology to be available. 'Tor any particular application of the models,

the data required for estimating system parameters are usually not

available and must be collected by one of the procedures outlined above.

This is a very time consuming and expensive process, hence the necessity

for having this methodology.

1/
The reports generated by EDSIM - 4 include:

1. Histograms indicating, by week, the mean, minimum, and
maximum student load in hours per week.

2. Histograms indicating the number of students in the system
by week and number of students completing all PC's each week.
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3. A histogram of student loads in hours per week.

4. A histogram of student completion times in weeks.

5. A histogram for each resource showing its usage in hours
per week.

6.. The average weekly resources use and standard deviation
of this use for each resource.

7. The total number of resource hours used during the period
of the simulation and the total cost of this usage for
each resource.

The ma!nrity of EDSIM - 4 is programmed in FORTRAN IV with

a few subroutines programmed in COMPASS, the assembly language for

the CDC 3600. One version of the model will handle up to 200

students, 50 PC's, 100 IA's, and 50 event-types. This corresponds

to one pedagogic component of METO. For the simulation of a

performance criteria curriculum with 200 students,.27 PC's, 50 IA's

and 15 event-types, the program runs about three minutes per

simulated semester and requires about 32K of computer memory on

the CDC 3600.
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LANGUAGE ARTS COMPONENT SPECIFICATIONS

NETEP, the instructional system from which much of the data used

in this study was obtained, was used for two reasons: (1) the system

was close at hand with design personnel readily available for

consultation; and (2) since it is currently in its third year of design,

program specifications could be obtained.

The language arts component of METEP is one of the twelve

pedagogic components in which a student must show competency to complete

his training in elementary school education. These pedalgic components

are:

1. human relations 7. teaching skills
2. aesthetics 8. language arts
3. social studies 9. Science
4. mathematics 10. foreign languages
5. education 11. evaluation skills
6.

.pre-school
media 12. supervision

Detailed system specifications have been written only for the

language arts, mathematics, science, and social studies components which

were suitable for use by the methods of analysis developed during this

investigation. Operating data were available from the language arts

component and were used to develOp the utility functions needed in

the linear programming model, to estimate service times for IA and PC,

and to estimate probabilities used in the simulation model.
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The purpose of the language arts component is to develop skills

and knowledge in the methods of teaching reading and language arts.

This program of study consists of twenty-seven PC's covering a wide

range of topics from the theory of beginning reading to IQ testing.

A total of 261 instructional alternatives are incorporated into the

program.

It was necessary to classify the PC's into five categories or

event types for use in the linear programming and simulation models.

These classifications are:

1. Demonstration of a concept or ability. For example,
demonstrate the use of three reading machines.

2. Discussion with a staff member. For example, describe
three different ways of presenting a story to class of
twenty children.

3. Participation in an activity, where the student is required
to engage only in an instructional alternative. This type
of PC is said to have an expressive objective. For example,
participate in a discussion of the theories of beginning
reading.

4. Writing of a short report. For example, evaluate in writing
three elementary school reading texts.

5. Writing of a; long report. For example, write a paper which
defends the phonics approach to teaching reading.

For ea,h of the twenty-seven PC's, students have the choice of

ten IA event types which they can use to secure the knowledge and

skills necessary to pass the PC. An attempt has been made in the

design of this pedagogic component to include an IA of each type for

.every PC except in the case of PC's which have expressive objectives.

The ten IA types arc:
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1. Lectures., Class lectures scheduled in advance, which include
time for questions and discussion.

2. Lectures on audio tape. They may be listened.to at any time
in learning laboratory.

3. Library folder of readings. Each PC has a folder containing
articles, excerpts from books, and samples of helpful materials.

4. Library browsing. Suggested reading lists have been compiled
on materials related to each PC. Student may also brcr4se
and select his own readings independent of any suggestions.

5. Informal discussion with staff. Staff my:hers will be
available on a scheduled basis to give advice and information.

6. Informal discussion vith others. Roommates, classroom
teachers, former students, other students, and children are
among the people who can be helpful to the student in learning
how to prepare for the PC.

7. Audio-visual materials. Useful TV tapes, records, film
strips, slides, and other audio visual presentations are
available for each EC in the language arts learning laboratory.

8. Classroom observation. Elementary classes are available
for observation by students.

9. Practice with elementary school class. Students can arrange
for short practice. sessions with elementary school classes.
Often this is done as part of the student's student teaching,

10. Other activity. Student may select any other activity he
feels would be helpful in preparing for the PC.

The instructifal resources required to conduct the METEP

pedagogic components can be classified into twelve categories:

1. Professional staff members

2. Graduate teaching assistants

3. Laboratory technicians required to support learning laboratories

4. Classrooms
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5. Learning laboratories

6. Library

7. Micro-teathing laboratory (not used. in language arts component)

8.. Elementary classrooms and pupils

9. EleMentary pupils for micro-teaching

10. Auditorium

11. Office space for consultations

/

12. Elementary classroom observation space

These resource categories are used in both the linea. 'programming an6

the simulation models. The reports from each model display their.

utilization by category.

To facilitate modeling of the language arts component, estimates

were made of the amount of each resource utilized when each IA and PC

is conducted. These estimatcs werl.classified into the seventeen

event types Shown In Tables 1 and Table 1 shows the resources

required in hours of resource use to conduct each event type. The

*esource codes correspond to the numbers on the above resources. Table

2 shows the mean and varianA of the preparation and contact time,

the number of weeks the activity lasts, and the three probabilities

associated with each PC. All lectures, seminars, and other group

activities are pre-scheduled during the semester.
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TABLE 2

, EVENT
. TYPE
CODE
. 1

A

oo

EVENT TYPE PARAMETERS

B C 0 E F

.00 1.00 .00 1.00 AO. .00 .00
2 'b00 .001.00 .45'1:00 1.00 .00 .00
3 .00 .00'1.00 .50 1.00 1.00 .00 .00
4 .00 '900 1.00 1.10 1..00 1.00 .00 .00
5 .00 .'.00 .50 1.00 1.00 1.00 00 .00
6 00 .00 .66 .501.00 1.00 00 facio

.00 .00 .30 25 *CO 00 00 oo
8 .00 .00 2.5o. 2.00 0o oo 00 00
9 .00 .00 1.00 .25 .00 .00 .00
10 .00 00 1.00 00 1000.1.00 00 .00
11 2.50 2.50 .00. .00 100 1.00 900 oo
12 .00 .00 1.00 .00.1.00 15.0 .00 .00
13 00 .00 50 .75 1.00 1.00 .10 eo
14
15 .00 .00 1.65 .33 1.00 1.00 00

.60
00

16 .00 .00 2..50 1.00 1.00 1.00 .05 .80

17 .00. .00 1.66 l000 1.00 1.00 .04 .70'

.00
oo
.00
-oo
.00
oo
.00
00
.00
so
..ao
1.00
oRS

'So

LEGEND
A = MEAN PREPAPATION TIME IN HOURS
B = VARIANCE
C = MEAN CONTACT VME IN HOURS
0 = VARIANCE
E = NUMBER OF WEEKS ACTIVITY LASTS
F = AVERAGE NUMBER OF STUDENTS (MAX. IF 1.0):
G = PROBABILITY OF PRE-TEST ING7
H = PROBAUILITY OF PASSING PRE-TEST
= PROBAbILITY OF PAs.-7-.1 POST-TEST
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DATA EDIT AND DISPLAY PROGRAMS

1
The first program, EDIT , serves three purposes: (1) it

edits for consistency the PCIA file which contains the IA's which

may be used to prepare for each PC, and IA pointer file which

contains the event type for each IA; (2) it displays the contents,,

of these files; and (3) it assigns sequentisi codes, to PC and IA,

and then it punches out new data decks for input into EDSIM - .4.'

The second program, DISPLAY, is set up as a subroutine which must

be inserted In the input routines of EDSIM- 4. It computes the

longest and shortest completion times, the, average service times

for IA's and PC's, and the percentage of IA's and PC's requiring

various resoEirces.

EDIT requires two input decks each followed by an end-of-file

card. The first data deck is composed of PCIA cards and the second

of IA pointer cards. The format of the IA pointer cards appears on

page 36 and that of. the PCIA cards in Table 3.

To use DISPLAY, place a CALL to it in the main program of the

input routines of EDSIM - 4 as shown in the program listings, and

incorporate its source or object deck in EDSIM - 4's program decks

at run time. The program will select from the data files the

parameters necessary to generate its reports. Table 2.1

Shows representative output from this routine.

1
EDIT is an extension and refinement of a program originally coded
by researchers in the School of Easiness of the University of
Massachusetts.
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TABLE 2.1

TABULATION CF OESICN PARAMETERS FOR
FOUR METCP PCOAGOGIC CONONENTS

.

LANG.
ARTS

MATH SOC.
STUDIES

SCIENCE

NUMBER OF tA 36 87' 256 115
NuMBER'OF P( . 27 46 121 61
MAx HOuRS TO .00vPLET. ALL IA 66.00 443.00 265.00 123.50
MIN. HOuRS.TO COmPLETE ALL IA. .8.80. 443.00. 135.00 4B.00
AVERAGE SERv TIME FOR'IA 4.1? 4.86 3.46 .31
AVERAGE SERv. TIME FCR PC 1.46 .89 4.17 . .21
HOURS PECUIRED TO C:WPLETE PC 39.00 46.00 514100 13.430

PERCENTAGE OF IA REWIRING

STAFF
GTA.
LAB TECH
CLASSROOM
LABORATORY
LIBRARY .

MIC60 TEACH LAB
MEP.. CLASSPCOm
ELEm STUDENT
AUDITORIUM
iOFFICE
OBSERVATION

PERCENTAGE OF PCi PEOUIRIPG

STAFF
GTA i
LAB TECH

i

CLASSROOM
LABORATORY
LIBRARY
MICRO TEACH LAB
ELEM CLASSROOm
ELEM STUDENT
AU0IT01I4JM
OFFICE
08sERvAT ION

. ,

00
96
00_
00

: 00
00

78
44
00
00.
00

' 00

85
BI
07
84
tio.

to

00
88
00
04
f5_..,

dd,
00 00 00 00 \\

00 00. 00 00
00 00 06 00
00 00 041 00
00 00 00 00
00 00 00, 00

-

430 '52. 56 00
70 53 47 38
40 .. 00 29 46
01 47 49 33
30 . 47 10 44
30 .00 30 27
00 00 00 00
30' 00 00 00
00 00 05. 00
to 00 di) 00
20 00 00 00
10 00 00' 00



The following program listings show the structure and

logic of theSe two programs. They may be interpreted and the program

modified by the interested reader.

Card Columns

1 5
6 -10

15 - 20
21- 25
26 - 30
31 - 35
36 - 45'
46 -50
51 - 55
56 - 60
61 - 65

Table 3

PCIA Card Format

Content

Number assigned to PC
Event type of PC
First IA which can be used-to'prOare for PC
Second.IA.
Third IA
Fourth IA -
Nop used
'Probebility.of electing first IA-

Probability of selecting second IA
Probability/6f selecting third IA
Probability of selecting-fourth IA

Note: .Curient version of EDIT is limited to four IA's, per
PC, but this may be modified by making minor changes
in the program.
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C
C
C

. -

P R O G R A M EDIT

THIS PROGRAM. EDITS THE PCIA FILE AND
THE 1AUPOINTER FILE FOR INPUT INTO ED51M*4

WRITTEN BY TOM RICHARDS AND GCORG eILLIAY.
SCH. OF ENGR. SCH., OF EL'S.

UNIVERSITY OF',MASSACIAJSETTS

COMMON 1/ TAPC(1300.6), IAREO(1300). IACODE(A). 1AFILE(1300)
I IPCM130C) .IA1'(400;10).1=120) IPRD5(10)
COMMON /2/ KOUNTI.IACNT

-:-'REWIND 1
.- -

REWIND 2
DO 5 I=1,50p\

'5 1APC(1.../) m0
---.- MOUNT) a 0

ICNT s 1

DO 5 Jale6

KK a 0 S 'LINE a 0

PRINT 201 -

C READ IN PCIA FILE
-77READ/101. iontTypE l'Acommtiti.4) IIPRO5(1)81,41

IF ceor.on )-50.13
13 WRITE(2). IPC, ITIPEICInC0DE(1)41m1.41 s(IPROB(1)Ia1.4)
----'-15UM a 0 S KOUNT1.m XCUNTI +I

CHECK, Fa% qvocrcATe PC NOS.
1PCX 11iNT,-a-1PC
IKT ICNT - 1
DO 700 1 a Jo IKT
IFIIPCX(1) .NE. 1PC) GO TO 700
PRINT 1020 IPC.IPCx11).1ICNT

.G0 TO 77
700 coNTtNue

ICNT ICNT + 1

DO 15 Ja1.42
IF (IACODE1JI .E06 0) GO T0,15

17 ISUM a ISUM + 1

15 CONTINUE .

LINE a LINE +. 1

1F-TLINE E04. 60) 20122
20 PRINT 203 S LINE m 1

22 CONTINUE.
PRINT 205. IPC, (1ACODE(1)Ia1ISUM )

TO PC FILE-
DO 70 IalSUM

- DO 71 JaloKK
IF tIACODE(!) .NE. IAPC(J.2)I

75 IAINDX = IAPC1,111
IF(A1NDX .GE. 6) GO TO 71
IAINDX =.1AIN')X + I

IAPC(.A1) IAINOX
IAPC1JcIAINUX) = IPC
GO TO 70

71 CONTINUE //
KK = KK * 1

IAPC(KK.1) = 3
1APC(KK) a !PC
1APC(CK,2) = IACOOFT1).,5;_17

5-17
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70 CONTINUE
GO TO 77.

SO CONT I t*E
ENDFILE 02
PRINT 207, KOuNT1
PRINT 213.KK
PRINT 209

C PPINT OUT REVERSE SORT OF PCIA FILE
LINE = 0
DO 55 J=1.KK
LINE =WINE + I

IF (LINE ,E0. 60) 52655
52 PPINT 209 5 LINE = I

55 PRINT 211.. J. (IAPC(J.)6K=266).
IACNT = KK

COPY IAPC . !NTO IA FILE
DO 57 J=1.KK

57 IAFILE(J) = IAPC(J.21
C READ IN IA PLO FILE

1CNT2 = 0
ICNT = 1

!AREA' = 01
DO 60 JCNT =1.1300
READ(6011000) IAND.ITYPEIISCHED

601 IF (EOF.60) 62.6(12
602 WRITE (01 ) 'AN°, ITYPEIISCHED*

IAREO(JCNT) = lANO
CHECK FOR OuPLICATE IA NOS

1PCX (ICNT) = !ANC,
1KT = ICNT - 1

DO 600 A u I. IKr
IF(IPCX(I) NE.IANO) GO TO .600
PRINT 1022.1ANO.IPCxC1).1,ICNT

-.- GO TO 60 _

1022 FOR:61AT(41 , DUPLICATE IA NU' SERS IN DECK * 4110)
600 CONTINvE

ICNT = ICNT + I

-- 60 CONTINUE
C `CHECK. 1AREQ AGAINST IAFILE

62 ITALL.Y a 0 S JTALLY = 0
KKK = JCNT -1
DO 7 I=1,KKK
DO
IF (1ARE0(1) .E0. IAFILE(J1) 67.65

65 CONTINUE
! TALLY = I TALLY + I

PRINT 215
PRINT 217, IAREO(!). I

67 CONTINUE
CHFCH IAFILC AGA1NsT IA REO

DO 65 J=1,KK & DO 64 I=1,KKK
- IF (1AFILE(J) E(5. IAREQ(1)) 65,84

B4 CONT1NuE
JTALLY = JTALLY + 1

PRINT 219
PRINT 221 IAFILE(J). J

85 CONTINuE
----- NIAPEO = KKK - !TALLY-.

NIAFILE = KK
IF (NIARCO .CO, WIAF(LC) P6,57

5 -18



n6 POINT ?Pl. NIAPro. NI AF ILE
GO TO 90

87 PRINT 225, NIAREO, Nit
ENUFILE Cl
ENCFILE 02
REWIND 1

REWIND 2
CALL OUTP

101
STOP

615 10X.4151
1

103 PCW.'AT (6)(.14)
201 FOR- .T (1CX.4PC CODE4e0f.cFIRST IA*16X*SECOND IA*16X

l*THIRD I4-tt-.6X;-uFOURTH 1.11*./)
203 FORT (1-H1-:0X.+PC COM:70-.6X.*F1RST IA*46X4*SECOND 1A4(.6.X.

l*THIRD IA*.6X0FOURTH
-205 FOP'' AT IICX*15.4x.110%4X,110,5XII105X,1101
2C7 (//e1Oxe*TOTAL EO OF PC ='.15)
209 FGP!'.AT 11H1.25Xo*IA C.C:*210).. FIR.0 PC4.8X44SECON: PC*./)
211 FO(IAT ( 14x.14.6x.lio.Acex.le))-

--------- 213 FCRYAT (//110) :.*TOTAL NuMEEP OF IA =*116
215 FOR'M'AT (1H .15X.*ThE POLLC4ANG COOED REOL.REMENTS DO NO7 1-=VE

IS IN THE PC-IA FILE*././)
217 FOP!.'AT (25x.110.EX4*CAI<D PO:OTION IN THE IAREO DECKt.15)
219 FOR('AT (IH .15)(4-*TE -FOLLOwING PC-IA'CODES DO NOT HAVE COS I'.

IE RECUIRENENTS FILE*.//)
221 FORmAT (2CX110EX.tPOSIT1N 1N IAFILE*15)
223 FOR !.'AT (//.) 0X.*LEN0TH It)FILE = IARE0445X,2110)
225 FORAT (//.10x +LENOTH Cr' 1AFILE NOT EQUAL TO lAkii0*.EX42110:

1000 FCR4.',:71110.110.010)
2010 FOq4-T(10)4151B)
1015 F:R%4T(* (+'oRE ThAN 400 EVENT TYPES FOUND * 3110)
1020 FCP:.'LT(4- DUPLICATE PC NUW8EPS IN DECK 4110/
1501 FORW.T(IMI)

ENO
C
C

SUBROUTINE OUTP
COM1'ON /I/ 1APC11300e6/. IARE041300/0 IACODEI4 IAFILE(1200)

IPCX(1300) .1AT(400410).1ARi20) 4IPR08110:
C01-'0N1 /2/ KOUNTI. 1 ACNT _ . . _ .

DIMENSION 1)(11001
WR1TE(61.1501)
REwINO I

--REWIND 2
ITT = 0

10 CONTINUE
REA0(01 I IAND 1TYPE.ISCHED
IFIEOrt01/ 25.100

100 IPT = 0
ITT = ITT + 1

IAREO(ITT) = IAN0 -

DO 200 1 =1.1ACNT
IFCIANO .NE. 1APCC1,2/) GO TO 200
IADY = tArc(i,t)

.

DO I5r) J = 3.1A0X
IPT = IPT 4 1

-.150 = IAPC(I4J)
200 CONTINUE
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IF ((LINE/60)*60 LINE E0.-1) WRITE(61e1004)
WRITE(61.1001) ITTIIANO, ITYPE, 1SCHED

REMOVE C FROM COL. TO PUNCH
"WRITE( 6291002) 'ITT, 'TYPE, ISCHED

GO TO 10
---C**********.4(****4(******* EDIT IA S ******************,*4*************ii

25 1CNT =
LINE = 0

26 READ (2). IPC. ITYPEo(lACODE(1).1=1.4) o(IPROS(1).1=1$4)
IF(E0F.02) 800.900

900 ICN7 = ICNT + 1

ISUM = 0
DO 15 J=1,4
.IF (IACODE(J) sEQ. 0) GO TO 15

17 1SeM= 1SUM + 1

CONTINUE
DO 65 J = 1120

-----65 1AR(J) = 0
DO 70 J=ItISUM
-DO 71 1=1ITT
IF(IACODE(J) NE. IAPEO(1)) GO TO 71

V 1AR(J) = I -\
.

71 CONTINUE
70 CONTINUE

LINE = LINE +1
IF ((LINE/60)*60 LINE .EQ. -1) WRITE(61,1005)

WRITE(611060)ICNT4IPC ,ITYPEt(IACODE(1)11AR(1) I=1,1SUM)
'WRITL(61.106)) (IP=Z00(1),I=1 sISUM)

C REMOVE C FROM COL. TO PUNCH
C WRITE(62,1003) ICNTI1TYPE, (1AR(1)1=101SUM)
C WRiTE(62.1003) ICNTlICNT*(IPPOB(1) eI=IIISUM)

Gd TO 26
800 RETURN

1000 FORMAT(6)(.14t4X 212.6X,12,13,2(1X,11112)413X412) .

1001 FORMAT(10X,311.X.O101
1002 FORMAT(2I10*:iXeC5)
1003 FORMAT(1015}

-1004 FORMAT(1H11///410X. 4X,* IA NUMBER EVENT*10X01 SCHEDULE 1/
1 Z6X, *TYPE *)

1005 .FORMAT(1H1.3y.* PC TYPE IA IA IA IA IA

1 PROBAelLITIEc*/ 4x0fNumBER CODE NUMBER CODE NuMUER
2 CODE NuMBEP*4x* Or sa_ECTION *)

1017 FORMA7C1H 410X.60X44115,
1500 FOPMAT(1H )

1501 FORNIAT(1HI)
1502 FOPMAT(1H /// )

1060 FONmAT(IHIE.1017)
1061 FOPt."AT( IH 4P,i)

END
C
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C

C
WMOUTINU DISVLAY

CO? mCN
4

COmmON/12, ALOAD.ICOhORTICOHORT.STA(20)
DImrNSION T7(12) .AA(3) .SS( 12)

AVPC = 0.0
AVIA = 0.0
ANOIA = 0.0
IFLG2 =0 1. GTON = 0 S GTOm = 0.
TOTP7

v: ITE'51.15_1)
vPITC(511!:^2)
DO 500 IULK =10:5LK

C PICK PERFUrAANCE CRITERIA
ITYPE = PCT(IEL!-.)
DAYS r

= TyPE(IrvPE.2)
HPs = TyPC(ITyPa.2) +TyPE(ITyPE.1)
AVPC = AVPC +
PCT IM = H;: c DAys
DO 100 J =5.16
IF(TyPE(IT:PE.J) .LE. 0.0)
TT(J-41 = TT(J -') + 1.0

100 CONTINuE
TOTM1N = C.0
TOT: :Ax = CC
AmIN = 999.9
AMLx =
IC =

N = ICNT +

DO 300 IP = 2.N

0 TO 100.

C PICK INSTRUCTIONAL ALTERNATIVE.

IACT = PC) A(IELK.1P) 00000000777777776
IF(IACT .CR. IACT GT. N3IA ) GO TO 7778
!TA = IAPT(IACT)
IX = ITA .AND. 777777770000000CB)
ITYPE = ITA AND. 000000007777000051
ITYPE = ITyPZ/2**12
IFAITYPE .LE. 0 ITYPE .GT. NIAR1 GO TO 7779
HOS = TYPC(ITYPE.2)
+4rs = TYPE(1TYPE.2) +TyPE(ITyPE.11
AvIA = AvIA HP5
ANOIA = ANOIA + 1.0
DO 150 J =5.16
IFITYPE(ITYPE.J) 0.0) GO TO 150

= Ss(j-4) + 1.0
150 CONTINuE

DAYS = TvP:(1TyPE.3)
IF(DAys 0.0) GC TO 290
wRITE(61.1C00) DAYS. ITYPE

-- GO TO 300
290 TIM = HPS * DAy7.

IrtTim .LT. A"- P') 7.r: ;r.; = TIM
IF(TIM .GT. AMAX) AMAX = TIM

300 CONTII,:vE
IF ( AmIN ) AmIN = 0.0

APAx Eri. -'49r7Y)'19 ) A".7 /LX = 0.0

TOTIN = TOTstIN + AM IN
TOTMAY = -10TPAx + AM Ax 5-21
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.1

TOTPC -= TOTPC + PCTI
GTON = GTON + AMIN
(TOM GTOM + AMAX
WRITE(61,10121 ItLK

500 CONTINUE
.0 PRINT REPORTS

600 WRITE(51.1013) -GTCm. GTOM .TOTPC
AI = GTON /AL(WD
A2= GTOm/ALOAD
A3 = TOTPC/ 1LOAD
WRITE(61.1014) A1.42.A3.ALOAD

C COMPUTE AVERAGt LENGTH OF IA AND PC
WRITF(61.101) AVIC..AVPC
X = NOLK
AVPG = AVPC/X
AVIA =- AvI4/ANOIA
WRITE(61.1C+01) AVIAAvPC
wRITE(61.1G05)
DO 705 1 =1.12
K.= + 4
TIM = TT(I)/X

---705 WRITE(61.1CC2) K. TT(1)
WRITE(61.1305)
00 716 r =1.12
K = I + 4
SSW = SS(I)/ANCIA

716 WRITE(61.1002) K. SS(1)
STOP

1000 FORmAT(20X1*ERRCR IN DATA - WEEKS LE 0.0 IN TYPE FILE *12110)
1001 FORMAT(1'.41,10x.4f.:EAN LENGTH OF IN=11UCTIONAL ALTERNATIVES IS*

1 F10.2///17:X.*MEM.I LENGTH OF PERFOR'IAWE CRITERIA IS *F10.2)
1002 FORMAT(1H.''.5yi 110.F2C.3)
1003 FORAT(7110.F10.2)

--1004 FORMAT(IHC. IDI10)
1005 FOR:4AT(IHI'.10X.*PESCuRCE PERCENT *

1/13X. *FILE POSTICN OF IA REDuIRING *//)
1012 FORMAT( IH 5x. 110. 3F20.2)

-.1013 FORMAT(1H .9x.12HCRAND TOTALS .F14.2.2F20.2// )

1014 F9RMAT(1H0.9X.*WEEKS * 3F15.2.* AT * F7.2, * mRs PER wEEK * //)
1501 FO MAT(1H1)
1502 FORMAT(22X.* TAOLL */// 15X.* MINIMUM AND MAXIMUM PATHS *

3 / I5X.* (IN HRS )

1/// 10X. * AREA *-10x, *MINIMuM TIME * 10X. *MAXIMUM TIME *//)
7778 WRI1E(61.1015) 'ACT. NOLA
1015 FORMAT(I0X.///*D INPuT DATA. L.A. NUMBER * I10.* IS TOO LARGE

THE NumF.)ER OF I. A. IN SYSTEM IS * 110)
RETURN

7779 wRITE(61,1016) ITYPEL. NIAR
1016 FORMAT(I0X.///* HAD INPUT DATA. EVENT TYPE* 110 * LARGER THANY-

1 *NO. OF EVENT TYPES * I10).

STOP
END

TOTMIN. TOTMAX .PCTIM

C

C
C
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EDSIM - 4 DOCUMENTATION

Program Structure

This section contains complete documentation for EDSIM,:- 4,

including assumptions used in program development, flowcharts,

file structure, operating instructions, sample input, sample

output, and program listings.

The approach used in this investigation was to determine

the individual student's effect on the simulated system's resources

and to record each student's progress through the system. To

increasc the usefulness of the model, what is normally a single

student entity can be defined as representing a cohort or group of

students. Each student within a cohort effects resources in the

same manner or (...ggree as every other as they simultaneously progress

through the instructional systeM along identical paths.

EDSIM - 4 has two attributes which Conway
1

(8, P. 95) feels

should. be incorporated into all simulation models: flexibility in

design and modular construction. This type of construction enhances

the capability of easily making changes in the model which reflect

changes in decision rules and assumptions regarding. system operation.

The program is composed of a number of subroutines, each perfotming a

single processing function. Complete subroutinesi/may be replaced, or

their components may be modified without disturbing the rest of the model.

1 Conway, R.W., "Some Tactical Problems in Digital Simulations",
Management Science, Vol. 6 (1959), 92-110.
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EDSIM-4 consists of three basic programs: an input program which

edits and displays input parameters, the main simulation program6and

A report generator. Figure 4 shows how these programs are linked

together using Tnagnetic tapes for intermediate output and Figure 5

contains detailed flowcharts of the main simulation program.

Numerous assumptions were made in the construction of EDSIM-4.

The following list contains the specific assumptions which shoul.; be

understood before EDSIM - 4 is used. The prospective user should

also carefully review the flowcharts for EMEM - 4.

1. Potential scheduling conflicts within the incremental
time period of one week are ignored when scheduling
both resources and individual students.

2. When a student selects a PC,-a uniform probability distribution
is used.to determine in which PC he will engage. If he has
already engaged in the PL selected, a sequential scan over all
PC'S is performed to select a PC the student has not completed.

3. Whenever r, student, requests to engage in a PC, it is conducted
reur4less of resource availability.

4. If a PC requires a group of students for its administration,
th, PC is conducted individually with the resources prorated.

5. If a student :ails a PC, his probability of passing the PC
remains cohstant on all succeeding trials.

6. Students are processed sequentially in the order they appear
in the student file.

7. A student will not fireSchedule any 1, \'s during a week for which
his projected load for that week exceeds the maximum allowable
load.

8. A student will not engage in any additional 1A's during the
current week if his current load is greater than the maximum
allowable-load.
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FIGURE 4
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FIGURE 5 c:ontinued
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FIGURE 5 Continued
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9. If an IA is not offered during the current time period, the
stUdent'will attempt to schedule theIA during a following
week. It may be scheduled durilig any week up to the end of
the semester.

10. If an IA is not offered during the current week or a iuture
week, the student will select an alternative IA.

11. A student may engage in the same IA several times. to prepare
for the same or different PC. No record is 'kept of IA's a
student haS,engaged in.

12. If resources are not available to conduct an IA, -a student
will not engage in the IA.

13. Student servicotiffis for prescheduled IA's are recomputed
each-week.

14. .A student engages in only one IA before attempting to pass
the related PC.

. 15. The amount of resource used to conduct's preseheduled IA is
constant regardless of the number of students engaged in the
activity.

EDSIM-4 File Structure

The structure of EDSIM-4 is dependent upon seven data files

which contain inforMation used by the program: Much,of the data in

these files is constantly being updated and modified.

1. The student file contains all pertinent information. regarding

each student. This information includes the IA's the student
is currently engaged in,' the PC's which he is preparing to
meet, the starting week of any IA's he is scheduled to
engage in during future weeks, the week during which he will
complete service in any IA's he is engaging in, the'student's
current load in hours per week, and the semester he entered

the instructional system.

2. The state file contains the state of' each student_with respect

to each PC. A one. is recorded if the student has passed the
PC, a two is recorded if the student. is'eurrently engaged in
an IA which prepares him for a particular PC.
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3. The'PCIA file contains the IA's which may be used to prepare a_------
student for each PC and the probability for each of_these fA's
that it will bo used, given a student has_selecto prepare
fora particular PC.

4. The IA poplter-fil7e-Contains a schedule for each. IA indidating
he -woks during the semester it will be offered, the event typb
associated with the IA, and the number of students engaged in the
IA during the current time period.

The PC pointer file contains the event type associated with the PC.

6. The hours available file contains the number 'of resource hours
available during each week of the'siMulation for each resource.
The elements of this-file are reduced as students engage in IA's
and PC's

-T. The resource requirements file has entries which indicate the
. amount of each type of.reSource necessary to conduct each

event. These entries arein hours per week.

Each data file used in the model has one COMMON card which may be

replaced if the size of the file is to be modified. The user is

Cautioned also to change the values of the variables which specifythe

Maximum dimensions ef each file in the input routines of'EDSIM -4. These

are used by the program to check indices before data is stored or

retrieved. Several of the files have pointers which indicate the

location of component partS of the file which must also be modified if

the file size is changed. These parameters appear immediately after

the dimension of the file in its COMMON card.

The detail. structure of each of the:above fies follows:

1. Student File. _FORTRAN name'of file D(M,N) or FD(M,N)

One row per student and'one 48 bit word'per column.

Column, Content of Column

1 PC student is preparing to meet.
2 IA, student is engaging in to meet PC

3 First half word, starting. week. of IA
Second: half word, ending week of IA
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. The above sequence is repeated Ktimns (the pointer
ATRPT contains the'valuezf 3K+1) then the.following.is
recorded for each student:

Column

3K+1
3K+2
3K+3
lg+4

..Content of Column

Number of students in cohort
Maximum student load in hours per week.
Current student load
Entry veek of student into system

2. State File. FORTRAN name zf file STATE(M,N)

One row per student. Columns are packed 24 columns per
48 bit word. States are: 1 = completed PC, 2.= currently
engaged in PC,' and 0 = otherwise,

Column eoftteht of,ColUMn

_ -34 State of student with respect
2 State of student with respect
;3 State of student with respect

n 1

-n

. . , .

State of student with respect
State:Of.student with respect

to PC 1.
to PC 2.
to PC 3.

to PC n-1.
,

to pC'n.

. 3. PCIA File. FORTRAN name of file PCIA(M,N)

One row per PC. Row number corresponds to PC number.
One 48 bit word Per' column. Two digit integer probabilitieS
are used.

Column

1

2

3'

Content of Column

Number of IA associated with PC number I
First half wordi probability of seldcting IA
Second half wcird IA number
First half word, probability of selecting
second IA
Secend half wordo.second IA number

Up. to N--1. IA may be associated with each PC.

5-33



4. Resource Hours Available File. FORTRAN name of file HOURS(rI,N)

One row for'eacli week of semester. One 48 bit word per
column.

.Column Content of-Column

1-4 Not Used
5 Staff hours available per week
6 Graduate teaching assistentshours.available

per week. ,

.

7 Laboratory technician hourS available per week
8 Classroom hours-available per week
9 -Laboratory hours available per week

10 Library houts available per .week

.11 Micro teaching.hours available per week:_,
12 Elementary classroom hours available pr week
13 Elementary student hours aVailableper week
14 Auditorium hours available per week
15 Office hourS available per week
.16 ObserVation hours available per week

Note: The particular types of resources specified by each
column are a function of the System' under study.
The above specifications correspond to the headers
Used in the reports generated by EDSIM-4. These'coUld
be modified with ease. .

5. Resource ReouireMents File. FORTRAN name of-file TYPE(M,N).

One row for each event type. One co,,uter word per cOlumn.'.

Column .' Content of. olumn .\

1 ' Mean student preparation hours required for.
activity ',.

2 Mean student contact, hours required' per week

for 'activity .

Length of activity in weeks
i Maximum students per actiVity

,

5-16 Columns 5 through 16 contain the mean retourclke

reqUited for the twelve resource types appearing
in' the HOURS file : ;

.

.

-17 Probability of selecting to pre7test if, event
type is a PC"

_

18 Probability of passing pre-t t

19 Probability of passing post est .

.

20 Standard deviation of requ ed prepatation.hours
.
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21 Standard deviation of required contact hours
22. First bit 'riot used

Second bit is a one if event type is a pre-
scheduled group activity
Third bit is a one if event type has a fixed
service time
Fourth bit-is a one if event type has an
expressive objective which means student does
not pre- or.post7test

Note The current version of...KA used a normal distribution
to generate service times. This,aubroutinecould)be
replaced with any desired type of random variate/
generator. '.Up to four parameters can be Input ntn
this routine. from columns 1, 2,.20, and 21. ,/'

IA Pointer File. FORTRAN name of file IAPT(N)

One taw per IA and 12 or 24 bits per column.

Column Content of Column

1 The first 24,bita of the 48 bit computer
word indicate the schedule of the It.. A
one in the nth position indicating the IA
is offered during the nth week of the semester.

2

3

A twelve bit evert type code
The number of studentsdents currently engaging.in IA

PC PointerFile.. FORTRAN-name of ale PCPT(N)

One row per PC and one word per row which contains the
.event type for the PC. .

Operating, Instructions.. .

The program' requires three magnetic tapes: tape,unit 10 is.Used

for dumping system status parameters which are used later. by a report

generator, and units 9 and .11 are used for temporarily storing .the HOURS

file. When the program is run on the CDC 3.606, a system DRNAND card

must be included'in the system control cards.

Figure 6 shows the normal organization of the program
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programs and two data decks are required. The input program sets up
..

and initializes the data files used by the, main program. The main

program generates data on tope unit 10 which is used for input into the

report generator. TheSc prograMs may be run separately using tape

unit 10 to transfer data froth one program to another or they may be

run as shown in Figure 6,'

The format of the input data cards and .a sample listing of these-
;

cards follow, (See Table 4 )..

1. Simulation Control Cards.

CarNUmber Content of Card Format

,

1 First dump flag. If'zero system: 2110
status is dumped on :tape 10 each:week.

. Second dump flag., If non-zero .

complete system status. dumped on
printer each simulated 'week.

2 Starting seMester-for simulation 50X,I10

3L Ending semester for simulation 50XI10".

4 . Case number for simulation run 50X,I10

5. Number of weeks per 'semester sox,ila

6 Maximum student-load_in.hours
per week 50X F10.0

7 Numbei of students per. ;cohort . 50X,110

S. Number of weeks-student4A11\lonk
.

ahead in, selecting 50X,I10

. PCIA Cards.

Two cards and required for each. PC.

5-36



FIGURE 6

Normal Organi.ation of. Program Decks
for' Exe ution of EDSIM-4
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:Card Number one. .Format (1615)

. Card Columns

1 - 5
6 - 10

111- 15

Content\
PC numbl:
PC event, type

First IA' \
16 - 20. Second IA
21 - 25 Third IA

- 80 Fourteenth/A

Card Number two. Porthat (.5,5X,1415)

Card Columns Content

1 - 5
6 - 10

11 - 15
16 - 20

PC, number

Blank ,

Two digit probability of selecting first IA
Two digit probability of selecting second IA

.
5,-, 80 Two digit p\obability f selecting

fourteenth IA
\.,

Note: The maximum timber of-IA's per PC is dependent on the
size of the PCIA file,

3. Instructional Alternative Cards.

One card is 'required .for each IA. Format (2I1045X,016)

Card Columns- ,.Content

. 1 - 10 IA number
11 20 Event type code:,

,21 - 24 Not used
1

26 350 Schedule of IA.. The octal, representation

of. the binary number which indicates the
weeks in which the IA ,occurs.

Examples of the last field are:.
.

10000 = IA is offered during the first week of the .semester
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20000 = IA is offered during the second week of the semester

77:77 = 1A is offered every week of the semester

4. Event Typ'e Cards.

Each event type requires two' cards input A.n sequence.,

Card numbe one.

Card Columns

1- 2

.

Format (12,13,15E5,0)

Content

01

3 - 5 Event type number
6 - 10 Mean student preparation hours

11 - 15 Mean student contact hours
16 - 20 Length of event type In weeks
21 - 25 MaxiMum students per,event type
26 - 30 Staff hours required.
31 - 35 DTA hourS required
36 - 40 Laboratory hours required
41,- 45 Classroom. hours required
46 - 50 niboratory hours req\dred
51 - 55 Library hours zequired
56 .- 60 Micro teaching hours required
61- 65 Elementary classroom hours
66 - 70 Elementary student hours
71 - 75. Auditorium hours required
76 - 80 Office hours required

Card lumber two

Card Columns

- 2

Format (1.2,13,15F5.0)

Content

02

3 - 5 ent type number
6 - 10 0bs ration ho(urs.rcquired

11 - 15 Probability of
event is 'a PC

selecting to pre-test if

16 20 Probability o.- passing pre-test

21 25 Probability o paSsing_post-test
26 - 30 Standard deviation of prePrationhours
31 = 35 Standard deviation of contact hour

If needed, a third card may be input for each event type. Not

all event types require this card.
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Card number three. Format (12,13,5X,016)

Columns

1 - 2
3 -5
6/7/10
11/= 26

Content of Field

03
Event number
Not used
Octal code for control bits (see resource
requirements file for codes)

5. Resource Cards. Format (4A8,8X,I10,2F15.0)

These cards specify the amount of each resource which will be
available during each week of a simulated semester.

Columns Contents

1 '-- 40

41 - 50
51 - 65

66 - 80

Descriptive comments
Position in HOURS file (column number)
Hours contributed per week per unit of
resource
Total units\of resource available

4. \

6. Resource Cost Cards. Format (4A8,8X,I10,F15.0)

These cards specify,the units, costs of resources.

Columns Contents

,1 40
Al - 50
51 - 65

Descriptive comments
Position in HOURS file
U t 'cost of one research hour

This appendix contains selected output reports from EDSIM-4. A

'complete set of reports was not included due to their volume. The reports ,

included are representative of the type of information displayed by

the". report generator of the simulation model.

A complete listing of EDSIM-4 follows this sample output. These.

,program listingsare annotated to facilitate their interpretation. To

reduce their length, COMMON statements have not.been included, but a

sample of the COMMON cards which Should be included in each program or

subroutine is included. 5-40



TABLE 4

SAMPLE INPUT FOR EDsIm-4-

4c ***************************
'SOURCE OR OBJECT DECK FOR INPUT ROuTINEs GOES HERE
PLUS APPROPRIATE moNITOR CONTROL CARDS

*********,:-*/**.x*.K4*********ic-

99999 0

1 STARTING SEMESTER FOR SImuLATION-RuN IS
2 ENDING sEmEsTER FOR S1'4uLATIC'4 PUS Is
3 CASE Num3ER FOR SIMULATION PUN IS
4 NUMBER OF WEEKS PER SEN1EsTER AS (MAX OF 15)
5 .MAxIMuM LOAD IN HOURS PER WEEK IS.
6__NumBER OF STUDENTS PEP COHORT AS

1

51-
25:
i5
1.5

-1-..

.=100 100 100 100. 100 100 100 100 _100 100 100 1001
7 NUMBER OF WEEKS LOOK AHEAD IN SELECT ACTS 81,
01 17 1 2' 3 4 5 6 7 8 9 11.

01 45 14. 06 17. 04 04 00 .00 04 06
02 14 12 2, 3 4 5 6 7 8 . 9 11
02 15 00 07 11 19 04 00 00 44
03 16 13 2 3 4 5 6 7

.00
8 9 11

03 49 05 18 07 05 05 02 02 05 02
04 17 14 2 3 4 5 6 7. 8 9 11

04 53 02 14 10 02 02 00 03 07 07
05 17 15 2 3 4 5 6 7. 8 9 11

05 62 02 04 .04 02 12 00 02 .12 CO
06 17 .16 2 3 4 5 6 7 8 9 11

06 50 04 21 07 00 01 00 00 . 07 .10

07 17 17 2 3 4 5. 6 -7 8 -_ :9 1A

07 47_ op 32 00 03' 08 00 00 08 05
08 14 18 2 3 4 5 6 7' 8 9 11

08 49 00 22 13 07 00 00 00 07 02
09 14 19 2 3 4 5 0 7 8 9 11

09 36 '04 20 14 06, 04 00 CO 10 04
10 17 20 2 3 4 5 6 '7 8 9 11

10 39 00. 24 15 '00 04 00 00 -118 00
11 16 21 2 3 4 5 6 \7. 8 ,. 9 11.

11 33 .03 25 00 06 16 00 00 , 06 14.
12 14 22 02 03 04 05 06 07 08 09 11
12 28 14 25 OS 003 08 00 00 00 14

13 13 23 2 3 4 5 6 7 8 9 11

13 52 00 03 O6 00 00 bo 33 ,06.

14 16
.00

24 2 3 4 5 6 7 . 8 '9 11

14 41. 02 17 06 06 11 00 02 04. 11

15 16 25 2 3 4 5 6 7 8 9 11

15 17. 00 03 58 00 06 00 .00 03 13

16 14 26 2 3 4 5 6 7 . 8 9 11

16 45 Op 21 07 09. 07 00 00 07 02
17 15 10
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TABLE 4 CONTINUED

17 103
IA 16 - 27 2 3, 4 5 6 7 8
18 42 00 16 27 00 00 05 00
19 14 .28 2 -3 4 5 6 7 8
19 47 .06 19 03 03 16 00 00
20 13 29 .2 3 4 5 6 7 8.
20 43 00 00. 10 05 05 00 00
21 14. 30 2 3 4 5 6 7 8
21 58 00 10 03 00 13 00 00.°
22 14 31 2 3 -' 4 5 6 7 8
22 43 03 21 03 03 08 00 03

'23 14 32 2 3 4 5 6 7 8
23 44 00 28 u3 u 14 00 00
24 14 33 2 3 4 5 6 7 8
24 45 03 '21 07 00 14 00 00
25 14 34 2 3 4 '5 6 7 8
25 50 03 18 06 03 08 00 o3
26 17 35 2 3 4 5 -6 7 .8

26 41 00 44 03 00 03 00 00
27 13 36 2- 3 4 5 6 7 8
27 61 04 15 00 04 00 00 04

e@ END OF FILE CARD

9 11

05 05
9 11

03 03
9 11

27 10
- -9 11

03 13
9 11

08 08
9 11

03 08
9 11

07 03
.9 11

06 03
9 11

03 06
9, 11

08 04

1 1 )0000
2 2 77777
3 3 77777
4 4 77777
5 5 77777
6. 6 77777
7' 7 77777
8. 8 77777
9 9 77777
10 10 00200
11 11 77777
12 1 00400
13 1 01000
14 .1 40000 \

15 1 40000
16 1 .00100
17 1 00100
18 1 04000
19 1 20000
20 1 04000
21 1 20000
22 1 02000
23 1 02000
24 1 10000.
25 18 00200
26 1 '01000
27 4 00040
28 1 00020
29. 1 00040
30 1 00400
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TABLE 4 CONTINUED

31 I 00004
32 1 00020
33 1 0001`0
34 1 00010.
35 1 00004
36 1 00002

ee END. OF FILE CARD
01001 1.00 1 200 3.0 .25 .02
02001 .00 00
01002 1.00 1 1 .01 .01 .03 1.00
02002 .00 .45
01003 1.00 1 1.01 .01 1.00'
02003 .00- .5p
01004 1.00 1. 1 ...01 1.00
Q2004 .00 1.10
01005 .50 1 1 .25 .25
02005 .00 1.00
01006 .66 1 1
02006 00 .50
01007 .300 1 -44101 .02 . 1.00
02007 00 425
01008 2.50 1 1.005 .005
02008 1.00 .00 2.00
01009 1.00 1 1 .01
02009 .00 ..25
01010 .1.00 1.00 999, 1.00 1.0

02010
01011 2.50 0 1 . 1 .01 .02 .01 .02 .02 .02.
02011 2.50 .00
01012 1.00 130.00 1.00 . 1.00
02012 1..00 .00 50
01013 .50 1 . 1 .20
02013 .10 .80 .90.00. .75
01014 1.25 I 1 .25
02014 .07 .60 .80 .00 .50
01015 0 1 1

02015 1.0 .33
01016 2.50 1 1 .25

02016 .05 .80 .85 1.00
01017 1.66 1 1 .30
020.17 .02 .70 .80 1.00 4
'01018 1.00. 1 30. 450 .50
02018
01019'. 1400 1 15 1.00 1.00
02019 .00 .00 1.00

1.00

1.00

ee END OF FILECARD
,

03001 300c000000p00000
03010 2000000000000000
03045 0400000000000000
03018 3000000000000000
03019 .. 04000000000006045
ee .ENDOF FILL' CARD .
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TABLE 4 CONTINUED

PREP HOURS PER. WEEK 1

CONTACT HOURS PER WEEK 2

LENGTH IN wEEKs .3

STUDENTS PER IA OR PC 4
JHO Rs PER WEEK AND NO. OF sTAFF r

GRA DATE ASSISTANT HOURS '6.%
OTHE PERscNNEL HOURS 7

8.0
20.0
35.0

1.0
3.0
1.0

CLASSROOM HOURS 8 40:0 1.0
LABORTORy HOURS (HRS X STA.) 9 32.0 20.0
LIBARy HOURS (HRS x STA) 10 96.0 100.0
MICRO TEACHING HOURS 11. 45.0. 2.0
ELEmVANy CLAssR00:0. HRSe -,1-2 40.0 15.0
ELE ME TARY STUDENT HOURS 13 2.0. 25.0
AuDITORAuM HOURS , .14 36.0 1.0

OFFICE HOURS 15 10.0 99.0
OBSERVATION HOURS 16 . 10.0 10.0
ee END OF FILE CARD

******4:******f*******###***********
SOURCE OR OBJECT MAIN PROGRAm GOES HERE
PLUS APPROPRIATE MONITOP CONTPOL.CARDS

SOURCE OR OBJECT DECK FOR REPORT' PROGRAM GOES HERE
PLUS APPROPRIATE MONITOR C05.TROL CARDS

**********w*************4:4****

PREP HOuRs'PER ;MEEK f

CONTACT HOURS PER WEEK 2.

LENGTH IN REEKS 3
STUDENTS PER IA OR PC 4

HOURS PER WEEK AND NO. OF STAFF'' 5
GRADUATE ASSISTANT HOURS .6

; OTHER. PERSONNEL_ HOURS 7
CLASSROOM HOURS . 8
LABORTORY HOURS (11R5 . X STA ) 9 .

8.0
.20.0
35.0
40.0
32.0.

1.0
3.9.

1.0
1.0

20.0
LIBRARY HOURS (HRS X.STA) .10 96.0 10060
MICRO TEACHING HOURS 11- '45.0 2.0
ELEMENTARY CLASSROOM HRS. .. 12 40.9 15.0
ELEMENTARY STUDENT HOURS J2 2.0 25.0.

AUDITORIUM HOURS . ., 14 '38.0. 1.0

OFFICE HOURS 15 10.0 99.0
OBSERVATION HOURS 16

. 1.00 100 .

e END OF FILE CARD

PREP HOURS PERwftK
ONTACT HOURS PER. WEEK

LENGTH IN WEEKS 3
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(TABLE. 4 CONTINUED

STUDENTS PER.1A OR PC. 4

HOURS It.R WEEK AND NO. OF STAFF 5 40.00
GRADUATE ASSISTANT HOURS ''- 6 4,18
OTHER PERSONNEL HOURS 7 3.30
CLASSROOM HOURS ) / 8- 00
LABORTORy HCuR6A\HRs. X STA.) 9 1.75
L1BRARy H.NRE., (H:ZS X STA) ,: 10 ..12

MICRO TEINCHING HOURS 11 4090'
ELEMENTARY CLAssCom jifls, 12 1.00
ELEMENTARY STUDENT HOURS , 13 .00
AUDITORIUM' HOURS 14 .06
OFFICE HOURS. 15 00\
OBSERvATICN HOURS 16 .00 \
ve END OF FILE CARD
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Sample CommoN /Statement FOr

.EDSIM-4

Insert the following deck of cards
in each- program or subroutine deck
Of EDSIM-4 where the card appears
with COMM punched .5.0:-..Lard :columns

1 through 6..

LANGAGE ARTS COMMON
STUDENT DESCRIPTORS

commowl, D(200.50 ) ,mxDP,mxpc,NsTviNpc., ACTPTIATRPT
DIMENSION F0(200,50) $ EQUIVALENCE (FDID)..
COMMON/3/STATE(20010).MXSR.MXSCINSARsNSAC.INOOPCOSTATE
INTEGER DISTATE.-STAIA.ACTPTsATRPT,

'SYSTEM DESCRIPTORS
COMMON /2/PCIA(50412), MPBRIMPBC,NBLIC'tNPBC,
COMMON/5/ IAPT(l0C) sMAPTI NOIA '

COMMON/6/ PCPT(550). MPC
COMMON /9/ TyFIE(30,25)4 , SIARMIACeNIAR.NIAC/ITYPT
COMMON/7/ Het/R5.(15420)4 MWKSt MHRS .. NWKS 1014S,

INTEGER PC/A4PCF=T
COMMON/CTRL/ WEEKtDAY.S4'M ITIMEIDTt4CASEIETIME.STIME,NWEEK
INTEGER' WEEK.DAY.SEM .TIME.DTIICASEETIMEtSTEME

IP

5 -51

4



--c
PROGRAM SETUP

-COMMON
COMMON/10/ ITEM (48)4 !WORD
_COMMON/11/ITICOY
COMM0N/12/.ALOAD4ICOHORT4COHORT4STAR(20)

C

C_

C

C

************____mETEp *1-k*****Jk*-14ik*M-.A**-_-

***********************4*
.T.APE .10- INPUT-DATA_FOR,LLps I M4 _____
TAPE 11 USED FOR TOT. RESOURCE AVAIL.

READ050.00c4J Lcml ASt?
WRITE(61,1024) ICTI, ICT2
READ (6041Z06)_STIME
READ (6041006) ETI!"..E
READ (6041006) ICAcE
READ (60i1003) NwEEK

-WRITE(6111 4ICAENwEEK-O.JCI ST_1-ME4ETIME ,S

READ(6041.008) ALOAD °
READfi0.11oo6)-(comORT
wRITE(61,1011) ALoAb
wRITEL61,i012) IccHoRT__
PEA0(6041005) (sTAP(1)1=.1..16)
WRIJE t= 1 4_16)

READ(6041003)(ITENP(1)4I=146) !SEED( 5)
_..- wRITE(614-1-007114-TEMP(441=14.6)IcEED( 5)

WRITE(6141501) :

DO 20 I 1.44 .

ZbLISEED.1.11 I*10.00Z1D20-
CALL INPUT
CALLINIIIA1

'BEIUP_RANPO*1 NUMBER GENt49ATC11.2___

C

REWIND 10
Eli 0 I_LC.T.1-4i ME,.NSTUAJ CASE At4WEEK A 0AD. OHCRT

I

2

WRITE(10) ISEED4STAR
WRITE_ ILO .1_0. LS TALEA EC I A, i APSPCPT_ 1. YPE.ABOURS -:.TRAN
WRITE(10) MXDROMXOCINSTU4NDC 4 ACTPTIATk!DT

MX.SR.1414XSC.A.NS AR4VSAC
MP8R4MPBC.NbLe: 4NPBC

`4MAPT4 NOIA 4MPC_4NOPC
MIAR4MIAC4NI AR4NIAC, ITYPT

MwKs NwKs
. MTRR4MTRC NTRR NTWC

4
c
6

CALL___puMP
CALL DISPLAY

1000 FORMAT(11414 10X4

1002 FORMAT(50XF10.2)
7.-.-1003.:-FORMAT(64842X41201

1004 FGRMAT(.1615)
___1005-.:-F3RMATS16F5.01

1C06'FORMAT050X4110)
--1007,_...FORMAT(1)-10.5X46A842X4120).._._.

1008 FORMAT(50XAF1040) 5-52

PROGRAM. INITIAL2ED OUTPUT ON TAPE 10M)



_____1009__FORmAT(1H0.11x.*NuMBER OF sTuDENT.ARRIVALS By.EMLsTLR*
1 1H0.1(X.16F5.0)

1010 EOR (.1 Ho 11X AR T INC .TIME. OF S MULATION
11H0.10X.* ENDING TIME OF .s1M.JLATIN *110/
2.1HO ioX. * CASE: NUML3ER. S I MLA- AT I ON I S.- *110/
21H0,10X * NuME.3ER OF WEEKS PER SEiESTER IS *110)

1011--FORMAT(1H0.1.1X*MAXIMUM LOAD_PET4..sTuDENTAN_HOukS_PEk wELK_ISAt
1 -F10.2)

___:.J.012._LJEORMATA MO._ 1 IXOCNUMBER OF-STU(ENTS.PER-COHOFLT--1.5-*-1-10)-
1024 FORMAT(20X.*DUMP FLAG Is SET TO * 110//

-L 20X.. ARRIVAL .FLAG_AS_SET.I0 * 110 )
15131. FORMAT(1H1)

4.LOP___A END

C

/

SUBROUTINE INPUT

COMMON/I0/ ITEM(46). IWORD
-------CtIMMON/11/.-ITEME1100)
C READ IN.PCIA FILE

IN PC POINTERELLE-
NOP=1
MPC = 50
MPBR =50 S-MPBC = 1,2S NPIE5C =12
N = MP5R+.1
DO 60 I = IIN

PEA.O160.10011NO, PCPf(I), (PCI41.1....J).J=29NPBC)

IF(E0F.60) ,100945
4.5_1E___IN0: &LE.. NOP) 461 47
46 WRITE (61. 2001) NQP.NO

STOP
47 REA0(60.1001) NO2,IX. (ITEMP(J),J=1.NPBC)

EIE0F.601-1_0C....55
55. ICNT = 0

=2ANP5C
50 IF(PCIA(I.J) NE. 0) ICNT = ICNT + 1

aCJA,I...1J_._1C14T
NC=. 1CNT + 1

_We LT.E.1 Olt_Losluvo I RCPT ). J..s.1.1.Neetc..)
WRITE(61.1001) NO2.1Xt (1TEMO(J);J=1.NPBC)

DO 57 J
17 = Iz +.1...TEMPIJ)

57 PCIA(I,J*1) = k1A(I.J+1) IZ*2**24
/F(J7 oE0s 100)GO 30. 59
WRITE(61.1015)1Z.(ITEMP(J)1J=1.1CNT)

STOP
59 WR1TE(61,1016) lo(PCIA(1...)).J=1INC)
60 CON Ti.NuE

WRITE (61a. 2003)
5TOP

100 MILK =' I -1
NOPC = NBLK

C READ IN IA POINTER FILE
MAPT P 100
N = MAPT I

NOP=Q
DO WI =.1.N
PEA0(60,1°03)N04 JA,...J503
1F(EOF.60) 155.85



89 IF-(NOPK,C.N0)--86. -87
86 wrsITE (61. 20(15) NOP. NO

STOP
87 IAPT(I) = SH00000000

IAPT(I1= iADT111 + IX*2**24_+IA*2**ia_
90 WRITE(61.1O:7)NO.AAIIX ..1APT(1)

wraTILA6142=91-:._

_No I AJL....1 1

STOP

READ IN RESOURCE FILE
=.25-% MAC' =21

=. mit? +

DO 80 1 =1.N
RF A 01..60....1 0 C ),I.IY...1:11 T Yj'E.L11.4./.1 Ijj)
I. 171'2. NO2. (TYPE(I.J),J=16.NIAC)
IF(E0F.60) I5c.75

75 IF (NOP.GE.NC) 76. 77
--7.6.-WRtTE-1.61...Z0.07) NOP. NO

STOP
77 wRITC.01.11006.0.J.YANO.-.-IIXPWJ.9....0=1051

1 eITY2. NO2. (TYPE(1.J)..1=16iNIACI
(ID-CONTINUE

WRITE (6). 2011)
STOP

150 NIAR = I 1.

5-22 $:-21-a-P5
N = MIAR +
DO 165 1 = 1,N

156 READ(60.1012, ITY.NO. AIX
IF(E0F16a) 17e...160

160 WRITE(61.1013) ITY.NO.AIX
165 TyPEJNOtliyPtj =AI

WRITE (61. 2013)
STOP

C

1.70_104LtE(6.10.009J
MWKS a 15 S mHPS =-20 * NwiCS = 15

s_MtlFs
00 215 1 = 14 MHRSX
ReA0A60.0.0.10) Lit.12,113,JA, INDEX, 1405
IF4E0F.60t .3004190

19_0_wRITE(601L) 11,120ALIAA_INDEK., NRS_, ANO
)F(INDEx GT. MHR5) GO TO 7778
r)0__200--IwK.e-L.NVKc

200 MOuRS(IwK.INDEX).= MRS * ANO
215 _CONTINUE

WRITE (61,2015)

300 NIPS = 1 -1

1001 FORMAT(1615)
1002TOPMATC__12,t31.15F.60)
1003 FORmAT(2110,010)

, 1004FORMATC11012,
1005 "RMAT(IHOO 2011"
1006 FlOpmATLIt10._23AAltiF.623

1007 FORMAT(1141.110, 10)(101('.3x,7x.016)
1009. .

FORMAT ( 1141 110x , 'TTPE OF RESOURCE*, *F ILE PO51T 01411910X9
Rs1 *NClu CONTRIDUTED*..2X. *TOTAL uNI)L.*/

/754 . _

READ IN RESOURCE CONSTRAINTS



2 -80X. ;PER UNIT cP4.15x.
3 80X. *RESOuPCE *///

1010- FORMAT(4AB.Bx.I10.2r15.01
1011 FORMAT(1HO. EX. =A8.12x.18,12x12F15.21

______1012--FORMAT(I2.13,5x.C16)
.1013 FORMAT(2120.EX.016)
1014 -FORMAT(IHn..ii ... _-OAD DATA BEING-INPUT
1015 FORMAT(* PC1A SELECTION P130a. sum TO L.T. 100 *115151

_FORMAT(110.2x.5020,-(12X.L020i
1501 FORmAT(1H11
7778 CALL ERROR(6HINPuT-I-INDEx.-MMRS.0.0.0.0)

_____*OF_RESOURCEL*/

C -

4 4

C
...2001-CORMAT(.IN14-11,0lic740LE-ti0-IS-OUT-CF-ORDER..--1ME.PREVJOUS-V

1UE WAS14..15.*. THECukkk...NT VALUE IS *4151
21-. 10X .*THE RUN WILL 2E TERMINATED. _ AT---SuBRIUTINE. INPUT. __THE
3R WAS DETECTED AT LINE 45*)

2005-FORMATA1H1c._*____XHE_vARIABLE_NOAS_OUT_OF_ORDER.__THE_PREVIOUS-V
lUE wASI**15.*. THE CURRENT VALUE IS 1.15,,
P/410X.*TI-E_RUN_wILL_EE_TERM.INATP--AT suBciOuT.INC_INPUt TN EFV
3R WAS DETECTED AT LINE 100+74)

2002 _FORMATI1H1,*___IHE _v AR I A QLE_ NO _ .0F.1 ORDER IllEtPREv I OuS
luE w4S0P,151*. THE CURRENT VALUE Is *,15,
2/110*01THE_RuN OLL_BE.TERmINATED. _AT 5Ua90_VTINE 1NPUT
3R WAS DETECTED AT LINE 155+6*)

200.3 FORMATIAH1A_/./.11 THERE_ARE_TGQ_%!!?NY °pC_e_Sr- THEREF.OF3U
ILL BE .TERMINATED AT TUNE 60+1 IN SUBROUTINE INPUT*)

2009.-F-OR1.tATI.Iii.1.1_//1*_ THERE 4R E ..

ILL W4ItOMINATED AT LINE 90+) IN SuBROuT1NE INPuT*)
-L---2011-FORrATI1H1.._41.01-..IMEFE ARE.T00.yaNyRESCU7nES. "TSSX'7?

IRE THE RUN WILL ec TERMINATED AT LINE 80+1 IN 8;,BR3uTINE
2013 FORMAT(1H1. 4/.* THERE ARF_TOO :4,NY

IRE THE RUN wILL BE TERMINATED AT LINE 165+1 IN stAno,JTi:fE INPuT4-fj,
24115 FORMAT(.1H14-//40A_ THEPE_ARE_TPO_ZANT_Re$0..ACE 40NSTRAINTS7_7111EPEv

IRE THE RUN WILL EE TERMINATED AT LINE 215+1 IN SUBROUTINE INPUT4';::.,

C

C

NO

SUBROUTINE INITIAL

'COMMON/11/ TEMP(1O0)
C SkILYELBYUDENT_FILE

ACTPT = 1 S ATRPT.= 47.S MxDR = 200 S MXOC = 50
NSTU

6400 N = ATRPT
6420 D0_50.1 ._1...NSTU

6480 DO SC J =1IN
=-9.99999

C SETUP STATE' FILE .

NSAC__S_NOLK_
DO 90'1 =1,NSAR
NX - mxSC/24
DO 90 J = I.Nx

90_STATE(1.J) = 0
MSTC = NSTC = 53'
MSTR =

C CONVERT TRANSITIONAL PROBAulLITILS
MTRR = 1 ._ SAT/RC.= 53 _ _.

NTPC = WILK 5-55



00 100 I = 1s NTRP'

DO 100 J = loNTRC
TRANS(I1J)_=.1000/NULK

6860 TEMP(I) = TEMP(1) + TRANs(1.../1
100 CONTINJE

DO 125 I = 14NTRR

6940 .TRANS(1,..)) = TRANSCI,J)/TEmPtI)
25__CONTINuE

7000 N = NTRC - I

00_200 I =14_ NTRR
7040 DO 200 J =1,N

(I J±11_=_TRA NS .LI_LJ:k1.1_1-___TR A N
200 -CONTINUE-

WR1TEA61.10031
00 225 I =1415

IHOURSSIIJAIJ=5,161.
C DUMP-TOTAL HOURS ON TAPE 11

vaLLE1111_touRS
C ADJUST. RESOURCES FCR PRE SCHED ACT.

DO 4a0 LA=I,NOJA
!TYPE = IAPT(IA) 'AND. 00000000777700008
ITYEZ-= ITYPEL2**12
IP(ITYPE 4E0. 0) GO TO400
IF I TYPE_. LE. _GCL-10 z'777.7

C CHECK FOR PRE StHEDULeD TYPES
--TYPECITYPEt.l.TYP.T AND_.--20.000000CC:#00CCOP

IF(IX .E0. 0) GO TO.400
WEEK = 000400a000cco0oc3
ISCHD = IAPT(IA) sAND. 67777777000000009

=-1-a-NWKS
C CHECK TO SEE IF OFFERED THIS/ '0:EEK

JCELZ-LASCHD .ANDA
IF(ICH E0. 0 ) GO TO 300

REDUcE_ResoupcEs
DO 250 J = 5, . NHRS
HOURS H PUP S_LI tYPELI TYPE, J)
IF( HOURS(IW,J) .GE. 0:0) GO TO 250
wRixEi6L._L000l J.wA 4ALlYn
STOP
CONTINUE

300. WEEK = wEEK/2

wRITE(61.10041o. SCO 1 =1.115
500 wRTE(51.2001) (HouRs(i,J),J=5,16)

__7100- RETURN
1000 FoRmAT(Im0,10x. * RESOURCE NOT AVAILABLE TO CONDUCT PREsCEL).-

1 ACTLVI.TY-3L.A110)
1001 FORMAT(1N0.10X 4 TYPE CODE TO LARGE OR SMALL * 110)

---1002.--FORMATt1H1.30X. *-LJOTAL_RESOURSES AVAILABLE
1004 FORMAT(IHI.15X4*ADJUSTED'RESOuRCES AFTER REOuIREMENTS HAKE BEEN*

MET FOR_FOR_(RESCHEOULED.IA*/)
2001 FOPMAT(15FB.P)

R I _T r t 61 1001J- 1.T.YPE--
STOP.

--7120 - END 5-56:
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SUBROUTINE DUMP
COMMON

EQUIVALENCE (1,4,0(.0.wmD)
COMMON/10/.ITEM(48). IWCRD
COMMON/II/ ITEMPI1001

.PCIA.TADLE-OUT
'LINE = 0
DO 100- I-- 1.NOLK
*F(LINE * 25 .EQ. 0) 58.59

_WRITE(6141COS)
WRITE (61.1C00)
WR I TE (61.1068 ) I 9.)

59 LINE = LINE + I

KNT = PCIA(1.1) +_1
DO 60 -.)-= 2.KNT .

ITEM(J.-1).Y.PCIA(11J)...AND.0000C00077i7-777.7a----
60 ITEMPIJ+II = PCIA(I.J)/2**24

KN = KNT I

WRITE(6141001) I.PCPT(1). PCIA(r.1).(ITEM(J).J=I.KN )
WP LiE1.61.0-(210 1.-ter!;:' LIKN.L.)

100 CONTINUE
C _PRINT IA0T_ELLE

LINE = 0
P0O_IN =_LINOIA

IF(LINE -(LINE/50) * 50 .50.0) 119,128.
-119 WRITE(61j1.069)

WRITE (61.1071)
WR TE -C.614_1002 J.KOK=1 . 151_

128 LINE = LINE + I

L..= IN
NO = (1APT(1) .AND. 00000000000077773)
IA = 1.1 APJ-1-1-3_ N2...-.00000a00.Z7.2-7:77770
IA = IA/2**12
WORD._ JAR/III'
CALL BITPIC
RIXE16i-e-1003)-IN:114.4 ILTEMIIIALE101.24)

200 CONTINUE.
paINI_REsovRce_geoulriermarsih_______:

LINE * 0
DO 400 1.-P-1.,NIAR
IFtLINE -(LINE/30) * 30 ED; 0) 388.399

88-WRIZE-.461..1006)
WRITE (61.1076)

_WRITE -(.6 1.1 07.7.3 MK V14191
399 LINE = LINE + 1

0 390. N I AC-

390. IFITYPE(I.J) 0E0 000) TYPE(T4J) = 0.0
WRLTEI61.100711.1TYFEILt.J).

400 ,CONTINUE
wRITE1.61.10139)
DO 5001 * IINIAP
WORD = TYRE(LaTYRT)
CALL BITPK
WRITE(6111.1.009)1,I_ITEM(J)1J=1.8)-..

500 CONTINUE'
wR111.7(611,1501)

DO 250 1 =1,1s -.

250 .WRITE(61.2n01),IHOURS(11J)J=5.16)
wRITE(61.1501) 557



----CALL-MORT(TRANS.MTRR.MTRC.NTRR.NTRC.1)
100p FORMAT (1110.5X.* PC NUMBER *23x, *INSTRUCTIONAL ALTEWNATIvhS* //

_1 51X. *(NuMBER) * )

1001 FORMAT(IN (.318.2X.1515./(1H0.30(.1515))
1.002_ _ FORMAT ( 39x 115 I 34/)
1003 FORMAT(IN .3x.2110.15X.2413)

--__1004_FORMAT(1N .13X.120.10X.120)
1005 FORMAT(IN1,34X.*PC POIN-TER FILE*//

1 32)(1_*P_C *22x*
1006 FORMAT(1H135X, *REsouRCE REOUIREMENTs F 1. L

AE * //)
1007 FORMAT(1H0, 15 2X. 21F6.2 )

( IN1 39k. *P .. C _ __A _F _E *
1009 FORMAT(1110. 110.2015)

----101D__FORMATJIN. ---11XtT5I5)
. 1068 FORMAT (19X.*(TYPE) *1 *(NO.)**2015)

I 069_FORMA I 22X :?} SCHEDULE _OE_ NSTRUCT I ONAL_AL TERNATIVES*A
4071 FORMAT (I1X,* IA NO. IA TYPE *.25X *(WEEK) *)
1076 F_ORMAT_LL3X.*TYPE*_.51X,*(.RILE_POSITION)*)
1077 FORMAT (3)(.*CODE*.3X.20(14.2X)./)

___L.1008_EPRMAT__(1141)
1089 FORMAT( IH1 .20X.* POSITION 1 SIGN BIT */

PAX.* POSITION 2 PRESCHEDULED 1_4_= 1 t/.

21X,* POSITION 3 SERV. TIME FIXED = I.*/
2_1)(.* POSITION 4 EXPRESIVE OBJECTIVE = 1*/)

1501 FORMAT(1H1)
200.1 FORMAIL(15F821zi

15750 RETURN SEND
C
C

--SUBROUTINE BITPK
COMMON/I0/ ITEM(48), IWORD
ITEMIIIF 0
MASK = 2000000000000000B
DO 100_1 =_2.48
IX = MASK AND IWORD
LTEMILII= 0
IF(IX NE. 0) ITEM(I) = 1

100MASK .MASK.f2
RETURN. $ END

: C
C

C
C

--SUBROUTINE ERRORAT.A.B.C.D.EAFI
COMMON/CTRL/ wEEK.OAY.SEM..TIME,DTCASEsETIME.-STIME.NWEEK
INTEGER WEEK DAY ..SEMs_TIMEID.T.O.,CASELES_LMELST_I
WRITE(61.61001). TIME.IA.B.C.OE.F

1002 FORMAT01* ERROR *I10.A6,6110)

RETURN $ END
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c
PROGRAM EDSIM4

COMMON
COMMON/10/ ST AT (20 )
COMMON/12/ ALOAOlICOHORTICOHORTISTAR120)
COMMON/13; ITP(50)
COMMON /14/ ISEZDt20)

COMMON/1S/ CUT(2C0)
COMM0N/167 TF"P(15.204 SuMA(366)
COMMON/17/ RUSE(12.15)

C
C
C
C
C

Y...

4****************
REWIND II
PEAD(11) T
REWIND 10
READ(10) I

WRITE(61.I
I ICOHORT

READ(10! I

-READA.10)
READ (to)

1 . mxsa.
2
3_
4
5
6
WRITE( 10

TAPE 10 INPUT FROM INITIALIZE
TAPE 11 TEMPORv. OUTPUT FOR HOLiRS

ACT1 IS TAPE DLPIP FLAG
ICT2 IS SYSTEM DUYP FLAG

START *************4**..14-4., *fr

E"P

CTI,.ICT2.STIME.ETIMEtNSTU.ICASE.NwEEK4ALOAD41COHcNT
CO3) ICTI:ICT2.STIMEIETIMINSTVtICASEiNWZEK.ALOAD.

SEEOSTAR
DSTATE PCIA.IAPT.PCPTTYPEHOVRS. TRANS

NXDRMXDCNSTUNPC ACTPT A TRPT
MXSCNSARtNSAC

4eRN105C.NSLK NPac
INAPT, NO/A .MPC tNOPC

MIAR.041KoM1019MiACsITYPT
NWKS1- NNPS-1NwXS MIPS
MTRReMTOC:NTPRO:MC-'

) srlmet ETIME. .0.T$ NSTUtICAS5,NV.EEK
*****!1************INITIALIZE.SYSTEM.******4*****44,4****4!*****..

SNsAR B.NSTU NSTR NSTV.CIN;
ISEM SEM
WRITE(II) HOURS
RATE g STAR(ISEM).
NSTU g 0
COHORT a jCOHORT

DT :c TIME
CALL ARRIVE(RATEIC4)
WEEK = 00040000000000005.
WRITE(61.1000) TYME40TtICASE.ETIMESTIMESEMNSTU
00. 5 / =1.45
00.5 J-alt5
SUNA(teJ)-= 0.10
SUMAC 1 o 4 ) V999999. 9

5 SUMAC 5 ) Is.9999999 9
GO TO 95'

C *******************4******** SETUP TIME COUNTER ****************#*
. ..

10 CALL 'TIMER(ISTOP)
IF(ISTOP .NE. 0) GO TO 11.

...

IF(TIME (TINE/NwEEK)*NwECK .NE. 1) GO. TO 11
,.....*.ISEMst SEM

PATE = sTAn(isem)
CALL ARRIvL(PATE.ICT2)

11.wRITF(S1,1000) TIME4DTVICAEEETIMCSTIMESEM4NSTu
11 CONTINUE.

***********44X441:4111t****
5-59
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C



. _

15 ISTU = 0 ..

50 !STU = ISTU + I

ZERO OUT sTuDENT LOAD
FD(ISTUIATRPT+2) =' 0.0
IF(ISTU .GT. NSTU) GO TO 95

0.
45 CALL SCAN (IETu.1FLG)

IF IFLG EC 0 .MEAN S STUDENI HAS NOT COMLE1
_ .

IF(1FLG .EO. 0) GO TO 50
CALL.PASS(ISTU.IFLG.IPASS)

C
_ .. .

UPDATE STUDENT RECOnDs
CALL uPDATE(IsTu.IFLG,IPASs)
GO TO 45

C ****+*****i***4*** .
SELECT ACTIVITIES ****************4***"".

95 IF(ISTOP .NE. 0) GO TO-500

A Y... ISTUO
SELECT PROCESS BLOCK

100 IC = I
.

...

110 ISTU = ISTU + 1
_

IF(ISTu .OT. NSTU) GO TO 401
IXX = 999

CALL CLOD tIsTu.IFLG2)
STUDENT HAS FULL LOAD THIS TIME PERIOD ..,

IF(IFLG2 .EO. 7777) GO TO 100 .

L
1

-------- 120 CALL SELEL(IsTu.IRLK) .

IFtIBCk .E0. 888881 GO TO 100 .:

.

.
.

88888 NO BLKS CO,APLETED ,'' '.7:

C op NO RCOM IN 0 FILE OA sTul:IENC

C .
STU CmPLT. OR ENGAGED IN

C .

'77777 ALL eLKs COgPLETED -.:.

IF K(IBL .NE. 77777) GO 10.200 .

.

. .

.

C REMOvE STOJENT FROM THE SYSTEM
CALL REmOvE(ISTU.IISTOPI

.. ....

ISTU ISTU - I

GO TO 100 :----"----------- 7-
C SELECT ACTIVITY

_
PRETEST STUDENT

200 CALL PTEST(ISTUIIBLKIIPASS)
1F(IPAs5 ,.E0. 0) GO 10 210

STUDENT PASSES PRETEST. .

sTAT(121 =-S7AT(1E) + I
GO TO 120

210 CALL SELA3T(ISTU.IBLKilACT.IFLGIIITyPsillswK)
88e068 MEANS CAP OF PRE SCHED.'IA REACHED CR

C REsOuRCEs NOT AVAILABLE TO COND. 1A
7----1F(ITYPE NE...888888 ) GO TO 300.
_229 IC = IC + I

IF(IC LE. 3 ) GO TO 120
ZTATt91 = STATt41
-GO TO 100

300 CALL-sCHFD. (ISTu.IACTOALK.ITyPE.IS114K1
IF(IBLK E0. 99999).G0 TO 220

C 7777 CAP OF STU. REACHED (HRS./WEEK)-
troeLk..E0. 7777k GO 10 100 .

GO TO 120 -
C***t******** TAPE DUMP AND ENO. OF LOOP *******4*********+W

CONTINUE _ .

.

CHECK OUMP FLAGS'
Mi1CT1 .CO. 01wRITE (10) DT.TIMEysEN.NsTu.D.LIAT.OuT,HOunS
IF(ICT1 .Nr.. 01 CALL OumPtOsu.1.1.i0).
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GO TO 10
C ***********mmit END OF PROGRAM k N *******.***A

500 wRITE(61.1001) TIME -11STOP.sEM
CALL .14T4CLT
ENDFILE 10
REWIND 10
CALL OUMP(O.C.).1.1101
STOP

C '.7.(,SS*i',*t************** ERRCR DUmP ************************1
7778 CALL EPPOQ(GHvAIN ISTUNSTUOC.N41.X40,0.2)
1001 FOP'.1AT( 10X,-* END OF SlteuLATION RUN AT * 51
1000 PORmAT(10X,* S1MULATICN TIME IS * 1018)
1003. FORYAT( 10110) -

1004.FORMAT116I5)
1005 FOLIvAT(10X1 *WEEK MASK IS 016)
1006 FORmA1(2X.30F4.0).

END

C
-SUBROUTINE TIMEROSTOP,

COMMON
COMMON/10/ STAT(30)
STOP a 0
T114C _,TIME 4
DT = TIME -((T4ME.-I//NWEEK)!NwEEK
WEEK = WEEK)8.
DO 210 I = 100'

210 STAT(I) = 0.0
1F(TIME -(TIME/NwEEK)*NwEEK .NE. 1) GO TO 7777
SEM = gEM +

ETIME) !STOP m 1

100 REOND 11
READ(111 HOURS
WEEK = 00040000000000008.-

7777 RETURN S END

to)

c
C

SUBROUTINE SCAN(1STUIFLG).
.COMMON. - _ . . . . . . .

INTEGER EDWKsSTWK
COM0W10/ STAT(30)
'COMMON/13/ tpcso

8320 JE(ISTU GT. NSTU .OR. !STU LE 0) co TO 7778
C. SCAN FOR COMPLETION OF ACTIVITY

8360 m=Ac1"01.416
8380 N=ATRPT-1

C ******************* START MAIN LOOP * * * * * * * * * * * * * **** * * * ** *4

8400 00 20 J=MIN.3
UK = 0(ISTUiJ)
ED WK m(IX .AND./ 00000000777777778)

- . . . _

STWK w(lX AND 00000000777777770)
IF(STWK ..GT.:71M4 GO TO 20
F(EDWK eGT./TIME) GO TO go

IF ENO WK. LESS THAN TIME SET FLG
8440 IFLG=.1 .

GO TO 7777:
20 CONTINUE

IFLG = 0 5-61



- -7777 RETURN .

V/78 CALL ERRth(4HsCAN.ISTUINSTU.ITYPE.NIAPIIACT. J.1)

-- CALL ERROP(4HsCA2 41%KeN,g.0.0.0.0.1) __S RETURN- _

END
.

C

SUBROUTINE PASS (ISTUIPT.IPASS)
COMMON

COMMON/10/ STAT(30)
COMMON /14/ 1SEED(20)

. . _

IPASS, = 0 FAILS PC
IPASS = 1 PASSES PC

' INT = O.
..-

19LK =D(ISTU.IPT-2) / .

IF(I8LK 4LE. 0 OR. 'ELK .GT. NCPC )!GO TO 7718
- - . - _ _ - ..y... . _ _ .

ITYPE = PCPT(IELK)
IF. (ITYPE LE. 0 OR. ITYPE GT NIAR) GO TO 7778 .

PPASS = TYPECITYPE.191
BO IPASS=1

CHECK FOR EXPRESSIVE OBJECTIVE
C. NO RESOURCES REC. EXP. IN IA-

IX =TYPE(ITYPE.ITYPT) ANO. 0406000000000000B
1F(IX-NE 0) GO TO 7777
CALL RANFSET(ISEE0(1))

9100 X = RANF(-1)
-9120 IF(XGE.PPASs) IPASS=0'

CALL RANFGET ( !SEEP ( 1 ) )
UPDATE STUDENT TIME REQ.

IX = TYPE(ITYPE.ITYPT) ANO ,1C00000000000000B
EX = TYPE(ITYPE.2) + TYPE(ITYPE1)
X =
IF(IX NE. 0) GO TO SO
STDX = SORT(TYPE(ITYPE.20)**,2 + TYPE(ITYPE.21)**2) -
CALL SRVTM(EY.STOX.X 1. ,

50 FO(ISTU,ATRPT+2) =FD(ISTU.:ATRPT +2) + . X

REDUCE RESOURCES TO CONDUCT P C

_ ALODN= X/EX
CALL OSE(ITYPEADT.OTIALOP 1.6)

. IACR = 211.INT+1+1PASS
. 7777 RETURN

. .

'7778 CALL ERROR(6HPASS ',IBLK.ITYPE.ISTU,IPT.ANOONTI 1) S RETURN
C ************************* ENTRY POINT FOR PRETEST ******:************4

ENTRY PTEST
I NT = 1

I BLK = I PT

( I BLK LE 0 .OR IBLK NOPC-I GO TO 7778
I TYPE = PCPT ( I BLK )

IF ( 1 TYPE LE 0 OR. 1TYPE GT NI AR) GO TO 7778
TEST FOR PRETEST

IPASS = 0
PPASS = TYPE(ITYPE.07)
IF(PPASS:.LE 0.01 RETURN
y = RANF( -1) .

IF(XGEPPASS) RETURN
STUDENT WILL PRETEST SETUP FOR PRETEST

PRASS = TYPE(ITYPE.18)
140 TO 80

7-91607 END



SUMOUTINE UPDATE(ISTU.IPTs1PASS)
COMMON

COMMON/12/ ALOADIICOHOftT.COMORT.STAR(201
IFLG = 0

C UPDATE STATE IF STUDENT PASSES PROCESS BLOCK
IACT = DIISTUtPT--1)
IF(IACT *LC. 0 .CR. IACT .GT. NOIA ) GO TO 7770

9540 10LK=D1ISTU.IPT-2)
10 IFCIALK LE. 0 .0R. IPILK .GT NOPC ) GO. TO 7778

ISTATE a 0
INO = ISTU S 1PC = tax S CALL GET
1F(ISTATE 4E0. 1) .C', -TO 7778

IF(IRASS.E0.1) GO TO 50
ISTATE A 0 S. INO = ISTU .5 IPC = 18LK S CALL PUT
GO TO 100

50 ISTATE = 1 S INO = 1PC = IBLK S
.

CALL PUT
IF(IFLG .E0. 11) CO TO 7777

C RESET TIME
100 D(ISTUGIPT) .= 999999

C s REDUCE NUMBER CF STUDENTS IN
ITA = lAPT(tACT) .AND. 00000000004077778 /.

IF(ITAI GLTo 0) GO TO 7778
IAPT(IACT). = 1APT(IACT) . !COHORT

7777 RETURN
7778 CALL ERROR(5HUPDA7E,I9LKeIPT,IPASSIIIACT.ITYPEOSTUe I) '

CtLL ERROR( OHL,DATII,ISTATE.0.040,0400)
CALL ERROR(60J0DAT2,1TA,IACTOSTUIIPTAIIFLGAISTATE$2)

1:.******4 ENTRY POINT FCR.UPDATE PRETEST STUDENTS *4*******44*4*
ENTRY UPDAT2
IBLK = IPT
IFLG = 11
GO TO 10

9900 ENO

COMMON
SUBROUTINE CLOD(ISTU4IFLG2)

INTEGER EDWKSTWK
' I

COMMON/I0/ STATC,30)
COMMON/I3/ TP(e0)
COMMON/14/ ISEEDC20)

8320 IF(ISTU .GT. NETU.0R. ISTU 0) GO TO 7778
C SCAN FOR COMPLETION OF ACTIVITY.

.IFLG2 s 0.
DO 5 I e J50.

5 iPtI) tr. 0.0

MX4ACTPT+2
N)CcATRPi-;61

C ******************* START MAIN LOOP *************4i444*****i
DO 200 ..)=MX.NX.3
IX g D(ISTU.J)
EDwK utlx 00000000777777778i7"---
IX
STWK g1IX .AND. 00000000777777778/
IACT = 0(ISTUo.....1)

CHECK FOR END OF ACT 1 VC PAPT
IF(/ACT .E0. 999999) GO 1-.0 200
iF(lACT LE. 0 .0R. IACT-.GT. NOtA) GO TO 7770

. ,

IF10(ISTU.4) .E0,0 499999) GO TO 200
ITYPE g IIAPT(IACT) AND4 OU0000007777000001
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ITYPE = ITVI'E/2"12
IF(ITYPE LE. 0 .OR. !TWIT 4.9T. NIAR ) GO TO 7778

LOA!) IS CONTACT PLUS PREP TIME
EX = TYPE(ITYPE42) + TYPE(ItY7'E41)
IX = TYPECITYPEsITYPT) .AND. loonoomoDoonmoB
N =
M = STWK
IF(STWK LT. TIME) M = TIME
DO 45 IWK = meN
NW = 1WK -((IWK-1)/N'4EEK) t NxEEK
IF(NW '.GT0 NWEEK) GO T0° 7778
X = EX
IF(1X .NC. 0) GO'TO 45
STOX = SORTITYPE(ITYP5.20)**2 + TYPE(ITYPE.21)**4)
CALL SRVTM(EX.STDX.X )

. .

'4G TR ( ) = TR( NW 1 1'.

200 CONTINU5--.-
C *****44***4(**t* END OF DO LOOP **4****** ***********1*****

XLD = TP(oT)
.. _

FO(1 STUIATRPT +.2) = FD(1STU.ATPPT +2) + XLD
1F(XLD FOCISTU.ATRPT + 1) 1 GO T0-7777

-

5TAT(71 = STAT(7) + I

7777 RETURN
-

7778 CALL E);RCR(4HOLOD.ISTU.NSTU.ITYPEIN1AR.IACTI JI1)
- _ _ - . . CALL ERRcnc,,,HcLo2 .1wK,Nw.ATRPT ,ACTPT .0,041r

8540 END
C
C

SUBROUTINE SELBLK(ISTU4 1ELK)
COMMON

COMMON/10/ STAT(30)
COMMON /14/ ISEED(20)

'IF(I5TU GT, NSTU ) GO TO 7778
CHECH'FOR 5NO TIME OF 999999

N=ATRPT1
M=ACTPT+2-----_.

S RETURN

SCAN FOR FIRST EMPTY CELL
DO 20 J=M.N.3.
IF(D(:STU.J) .E0.999999) GO TO 10

20 CONTINU5
C STUDENT HAS NOT COMPLETEO ANYOLKS
C .. - DURING LAST-TIME PERIOD
C OR NO Room IN FILE FOR. NEW PC

STATCBI s STATIBL 4. 1

IP1FO(ISTU44TRPT+2) .LT. FOIlii.Us-ATRPT41.11/STAXIIOISSTAT(10)+1
20866

GO 1;0.7777
IO CALL RANF5ET(ISEED(2))

-
X s RANF( -1)
CALL RANFGET(ISEED(2))

BLOCK JUST COMPLETED
1 = 1

SELECT.NEXT BLOCK
10700 DO 100 J =1.111In
1072.1) 'roc TRANS(loJ)) GO TO 200.

ido CONTINUE
.

GO TO 7778
200 IRLK = j

JX = J 5-64



C CHECK TO SEE IF OLOCK COMPLETED
IF(IBLK GT WILK) GO TO 777U
INO = ISTU s IPC = IFLK s CALL GET
IF( !STATE .EQ p ) GO TO 7777

CHECH TO SEE IF ALL.BLOCKS'COMPLETE0
OR IN PPOGRESS .

IBLK =, 77777
SELECT NEXT PC IN SEQUENCE

N = NSAC 1

DO 300 J = leN
'OX = JX + 1

JX = JX (tJx71)/NBLK)*NBLK
IBTU s IPC = Jxs CALL GET .

ISTAT = ISTATE
IFCISTAT .NE. 1) litLK = 88888 .

IFCISTAT .E0. .OR. ISTAT 'EQ. 2) GO TO 300
IBLK = JX
IF1IBLK .GT. NELK) GO T0,7778
CO TO 7777

j 300 CONTINUE
STAT(11) =STAT(11). + I'

C ALL BLOCKS CO:iPLETED IF feu( = 77777
.7777 RETURN
-7778 CALL ERROP(6HsELEILKeISTueIBLKeNsLK,*,/.Jel) $ AZETuRN
10960 END
C
C

SUBROUTINE SELACT( STU. I eocalAcT.tr(.G I 4 TyPglswic)
-COMMON.

COMMON/10/ STAT(30)
COMMON/12/ ALOA0eICCHCPTICOHORT.STAR420)

.

COMmON/13/ TP(50): ;

COMMON /14/ ISEED(20)
DOES NOT CHECK TO.SEE'IF STUDENT HAS

ENGAGED IN ACTIVITY BEFORE.
'!TRY = 0
IFLGI',=

-- . . .

AmLo = FD(1sTutATRwe'+1)
. _ _ - -

FD(ISTU.ATRPT+21
RANDOMLy SELECT IA .

CALL RANFsET(ISEED(311
IX = RANF( -1)* 100.. + 1.0
CALL.AAN1=GET(ISEED(1))
1CNT = PCIA(IBLK.1)
N = 1CNT + 1 .

. _ _
DO 20 IP = 2eN'
!PROS = PCIA(IOLK4IP1/2**24

-IF(Ix !PROM GO TO 15
.t4 N

t27

;7'8

15 IF(IP.LF.. 1 e0R. IP 'GT. NPBC) GO TO 7778
7) ACT P31A(IBLK.IP) .AND.'0000000077777777s.
1F(IACT 1..E+. 0 .0P. TACT .GT. NOIA ) GO TO 7778
ITA !APT( IACT)
IX = I ITA AND 77777777000000000),
IXMK = IX
ISCD = (Ix ANO. wEEK1
!TYPE = 4 ITA AND. 00000000777700000)
ITyPE = 1TyPE/24412
IF(IxyPE. LE 0 .0R. ITYPE +4T. NIAR) GO TO 7778
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. .

IX = TYPe(ITYPE.
HR = TYPE(ITYPE.1
IF(IX 0) GO

IF( ISCD .FO, 01.

IS. THIS PRE SCHED6LED IA
ITYPT) .AKO. aoc00000b000Omma

+ TyPE( TyPE.2)
TO 2:0

IS IA OFFERED IS TIME PEPt100
GO TO 100

I .

IF(CRLD + HR .GT. AMLD)

I SWK = DT
32 ICAP = TYPE ( I TYPE .4 )

I NO = I TA .AND. OPPOPOOOP CP077775
iF ( TNO+ I COHOPT .LE. ICAP) GO TO 7775

. ,

sTAT( is) = STAT ( 15 )

CHECK CAP OF STUDENT
GO ,TO 100

_
CHECK CAPACITY OF IA

+ 1

CAP. OF

46 ITRY = ITRY + I

IF(ITRy 1CNT) GO TO 50
IP = IP + 1
IF(IP .GT. ICNT+I) IP = 2.
GO TO 15

so_ .sTAT ( I ) = ST AT ( I ) -+

I TYPE = 388 'C8
GO TO 7777.

. _

100 I wK = WEEK
NNX = DT + I
NMX =. NNX-+. SEED ( 5 ).1
I F ( Nmx GT. N:::"EEK )

00 60 J = NNX:NMX
I wit = I WK/2

iSCD = 1 xmK .AND. Iw
IF ( I sCD .EO. 0) GO TO :6p.
gWK = J

.

-IF(ISwK 0.+OR..) sw15 GT. NwKS) GO TO `7778
C CHECK LOAD DuRI_NG WEEK J

IF ( TP1J) + HR .GE. AOY .G0 TO 60
GO. JO 32

0.

1

I A ExCEDEO
ATTEMPT TO sCHEDull... AL TERNA T I v:

_
RECORD DISAPPOINTMENT '

SCAN FUTURE T I Me PERIODS FOR I A OFFERP:EiNe0

= NwEEK

60 CONT I NuE

. STAY (13) = STAT ( 134 1

GO TO 45
t-ii****************************4**4
C
C

. LOAD ON STU. 'GT -MAX FOR 7TIME PER I 00

CHECK CAPACITY.TyH RESOURCES
INDIVIDUAL STUDY'

IS IA OFFERED THIS TIME:PEROD
200. IF(IsCU .EQ.'0) GO TO 45.

IF ( CRLD + HR. . GT . AMU)) GO TO 45 .

I SUK = DT
)F(I5wK LE. 0 0R. 1 wK ..GTo NWKS) GO TO. 7778

.

CHECK. 'WA I t. . OF ResOvi4Ces
1$70P u I SwK + TYPE- ( I TYPE. 0 ) -1 :

GALL usE(ITYPE. ISWKOSTOP0.0.0:31
CONT4NuEi'775

C
7777 RETURN
477p cALL olnonfemtIrLAcr

CALL L1 ROR('OH=CLAC2sITYPE,041AU,IEwX,A4/0340XItCD41) S RET
41540. ENC . .

5-66

RESOURCES NOT AVAILABLE IF IfypE go 064



SUDROUTINF SCHCCHISTU.IACT.I8LK411..-ToISWKI
COMMON

CC1YO1I/10/ STAT.(%)
C(WMON/12/ ALOAO,ICOHCPT,COHORT.STAP(20)

C S1OPE CLOCK AND ACTIVITY NuMbERS
12681 /r(ISTu .GT. NSTU) GO TO 7778
12821 4F(IACT .GT. t,:C,IA) GO TO 7778

IFtILLK GT. O7z,C) GO TO 7778
INO = ISTU S IPC = IOLK _$ CALL GET
IF(lsTATE .NE 0) GO TO 7778
N=A7RPT-1
M=ACTPT+2
DO 20 J=M,N43
IFtOtISTUIJI .50.9999991 GO TO 10

20 CONTINUE
12760 GO 70 7778

10 O(ISTU.J-2)=IELK
DIISTU.J-1/=:ACT
IWK = TYPE(ITYPEv3)
IF(10( .LE. 0 .C.1. ISM< .LE. 0) GO. TO 77YG

LOAD STARTING WEEK
lecw = (sE-1)-m,Eat<4.1s.vc
IF(IBGN LT. Ti::) GO TO 7778
C(ISTU...)) = 1EGN*2**24

LOAD ENDING WEEK
0115704,i) = DtISTU.JI + UwK+ IBGN

.

TWE) GO TO S5
C CHECK SCRvICE 11ME

Mk = TYPEIITYPE42) .+ TYPECITYPC,1)
SVHR = MR
IX 12 '4'..:PE(ITYPE.ITYPT) AND 10000000000000008
1F(Ix .NE. 0) GO 10 50

C RANDOM SERVICE TIME

STDX =-SORT(TYPE(1TyPE.20)**2 + TYPE(ITYPE.21)*02).
CALL ZRVTM(Ex.STOX.R)

C UPDATE STUDENT LOAD
NO OF MRS PER WEEKE

50 FD (I
_

STU.ATRPT+21 =FOIISTU. ATRPT +2). + HP
C SET STATE TO (21
C************************4**4**********.AJust RESOURCE LOADS ******c

55 ITA = APT(IACT) .AND. 000000000O0077770
1sTATE =.2!S INO = IsTu S IPC = 181..K S CALL PUT

C CHECK FOR PRE SCED IA
41(.=TYPECITYPE.ITYPTI .AND. 2000000000000000
IF( Ix NE. 0) GO TO 120
IF(ISWK .LE. D .OR. IswK SGT NwKS) GO TO 7778

UPDATE RESOURCE FILEC
ALOD = MR/SVHP

= ISK + 1WK - 1

CALL USEIITYPE. !STOP. ALOD.106).
C UPDATE NO. STUD IN IA

120 ITA = ITA + 1C0!4ORT
IF(ITA GT 000000000000777713) GO TO 7778
ZART(IACT) = IAPT(IACT) + !COHORT

CHECK LOAD ON STUDENT
IF/FD(ISTUOTRPT+21 .L7. FO(IsTu,ATNPT +1 )) Ct) TO 7771

ILILK = 7777
STAT(14) = d;TAI,(14)-4 + 1.57



7717 PUTURN
7778 CALL EPkuPC-IHsCI:ED

CALL IIRPOP(t.:HsCH4--72, !STATE.O.C.0.0.0.1)
CALL LRROPCMSCHU2 ITYPC. J.M.N. 1) S kETURN

13120 CND
C
C

FUBROUTINE usE( ITYPE,ISTARTIISTOP.ALCD,IF GOCALL)
COMMON

.

COMMOA/10/ STAT(30)
_

.

COMMON/I2/ ALOAD.ICOHORT.COHLRT.ST,4RI20)
ANC = TYPC(ITyRZ.4)
IF(ANO .LT. 1.0, TO 7778
COHORT = iCCHCPT
PAC =ALODzCOHORT/ANO
IRS = 'TYPE
DO 300 I = !START. !STOP
IPER = I - .1i/Ne;KS)4NAJKs

DO 300 J =5.16
7- AX = HOURS(IPZR.J) TYPE(UTYPEsJ) *FAC

1F(AX 0.0) GO TO 190

!Rs = eseess
sTATticALL) = STAT(ICALL) + 1

STAT(J+12) = :;TAT(J412) + I

190 IFI,IFLG aCO. CI GO TO 300
HOORS(IP=R.J) = AX

300 CONTINUE
ITYPE u IRS

7777 RETURN,
7770 CALL ERPOR(SHUSE

END
C

SUBROUTINE ARRIVE(RATE.IFLG1)
COMMON

COMMON/10/ STAT(3C)
COMMON/32/ ALOADIICOMORT,COHORT.STARt201

COMMON/I5/ OUT(2001--
NO = RATE

60 IF(NSTU+NOIN *GT. MXSR ) NO1N w MxsR -NSTU
_ .

M. NSTU + 1

NsTu.g NSTU + NOIN
NSAR = NSTR NSTU
N m'ATRPT -1

DO 105 I= M.NSTU
DO 100 J=1.N

100 D(I.J) .= 999999
FO(IOTRPT+1) = ALOAD
FDtI.ATRPT+2) w 0.0
DOIATRPT+3I =TIME
STAT(4) = 5TAT(4) + ICOHORT

105 D(I,ATRPT) uICOHORT
RETURN S END

.ANO.ITYP5.IFLG.ICALL.ALOD.ISTART.11 S RCTUF.*.

C

-- SUBROUTINE REMOVE(ISTU.ISTOP)__----.
COMMON

COMMOt1010/ STATt30) .

COMMON/I2/ ALOADICOHORTCOMONT.STAR(20)
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COmM0N/15/ OuT(200)
TABULATE TOTAL TIME IN SYSTEM

IT L.- B(ISTu.ATPPT+3)
ID = TIME -IT
IF(ID .LE. 0 .OR. ID .GT.I90 ) GO TO 7778

TIM = ID
CALL COLCT(T/m127)
CALL C0LtIT(TIm.) )
IF(IT .LE. '5) GO TO 10
OuT(10) = OuT(ID) + !COHORT
OUT(200) = OUT(200) + !COHORT

10 STAT(E) = STAT(F) + !COHORT
C ELIMINATE STUDENT ENTRY IN D FILE

DO 20. J = I.NDC
Pc D(ISTu.J1 = 0(NSTu:.;

DO 50 J = 1.NsAC
INO = NsTv s IPC = J c CALL GFT

C

C

INO = ISTu s. IPC = J 5 CALL PUT
ISTATE = 0
INO = NSTU m IPC = J t CALL PUT

.50 CONTINUE
NSTU NSTU 1

)TSAR =NsTR=NsTv.
RETURN

7778 CALL ERROR(6HREmOvE .ISTU.ITITIME.10,010.2).
RETURN s END

, -

SUBROUTINE DuMP(II.12.13,14,15.16)
'COMMON

COMMON/13/ ITP(50)
INT8GER

WRITE(61.10C:0) ,5EM t

'4E460 IF(II .E.O. I) GO TO 10'
15470 PRINT 8000

DO 100 I = I.NSTU
K = t.

DO 90 J =1.210
ITP(K) = D(I.J)
(TP(K+1) = D(1..)+1)
lx = D(I 4_1+2)

E0wK m(1x AND. 00000000777777775)
IX = IX/2 **24
STWK =(lx AND. 00000000777777770)
ITP(C+2) = STWK
ITP(K+3) EDWK
K = K 4. 4

90 CONTINUE
lAX =FD(I,ATRpT+I)
!Ay =PD(I,ATRPT+2)
wRLIT(6141010)11(17P(J).J=1,28)

100 CONTINUE
10 IF(12 eF.O. )) GO TO 20

1E560 PRINT r002
DO 150 1 = %.NSTU
IF/I-(1,30)*30 .E0. IrwRITE01,1001,12.(J1J=1.50)
!NO r I...
DO 145 J =1.50
-1PC = J
CALL GET 5-69



er

145 ITR(J1 = ISTATE
wRITE(61.1C101) 1.(ITP(J)

150 CONTINUE
20 IF(13 .CC. 11 GO TO 30

15510 PRINT 8001 /
DO 175 / =,1,N8LK

175 RITE(f,10013) I (PCIA(19J).J=1.NPOC)_
DO 176 1/=14MIAR

176 wRITE(6//.10P)(TYPE(IeJ)ej=1.MIAC)
po IF(14 iED. 1) GO TO 40

WRITE(61.10::21( I. PCPT(I), 1=FINOPC1
DO 5/ 10 I =I. NOIA
IX = IAPT(1) /24424

.-110/= (IAPT(I) .And. 0OCOCCO0G000777711)
IA = (IAPT(11' *AND* n,...- :1^0777777778 )

_ .

IA = lt./2**12
wR1TE(61,1004)

500 CONTINUE
40 IF (15 .EQ. 11 GO TO 50
50 IF (-16 .EC.. A-1 GO TO 60

wRITE( 61.1006)

141X,IA$NO ,14PT(1)

WRITE(61.1:07) DT. (HOURS(DT.J);J=5416)--
60 CONTINUE.

1000 FOR!-',A1.(11-11. 20X. * SYSTEM 0(f412 AT *5110 //)
1001 FORMAT(1H0.1(1X*)10.5X.5O121
1002 FO7 "AT(2::X.10110///)
1004 FORAT(ICX. 15. 2X.016. 110.110.3X.016)
1005 FO!:VeAT(IX, IcE12.21.
1006 FORNAT(20X. * RESOL,PSE STATUS * )

1007 FCRmAT(10.11002F10.2),
1008 FOksYAT(1H0.2OF6.2)

1010 FOPYAT(IHO.r5.32141
1013 FCrImAT(1H 4116.2x.5020/(10x45020))
8000 ForzmAT.(* STUDENT FILE-*)
Pool i-'cpmAT(* PCIA, IAPT PCPT
8002 -FORMAT(* STATE FILE*)
)5750 RETURN- . SEND

C
SUBROUTINE SRVTM(EXISTDX.X)
COMMON /14/ ISEED(20)
AMIN = EX -30*STOX

C MIN SER. TIME ASSUMED TO BE 5 MIN OR .0533 HRS.
IF(AmIN .1-To .0833333L AMIN = .0833333
AMAX = Ex + 3.041511Dx'
SUM = 0.0
CALL ;RANFSIiTOSEED(4)1
DO 5 I = 1912
R = RANF(,-.1)
SUM =SOM.+ R
CALL RANFGET(ISFED(4))
X = STOX*(SUM6001+ EX
IF(XGT. AMAX) X': AMAX
IF(X 1-T. AMIN) X = AMIN
RETURN S END

C
'!DENT XDATA;

3 BLOCK
COMMON DATA(200.6),LM.XXX.Z2Z1eJoIDATA
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GET
ENTRY -= GET
UBJP **

.GPETN11
SIL GRETN$2
_RTJ GADDR
LByTA0X2,CL DATA,I,2
STA IDATA

GRETN ENI
ENI
SLJ
ENTRY

UT uBJP
S1U:
cIL
RTJ

**$1
**,2
GET
PUT
**
PRETN$1
PRETN12
GADDR

LOA IDATA
SBYTAOE2 DATA$12

'PRETN ENI **.1
ENI

SLJ.
GADDR SLJ.

LOA
INA
MUI
ADD.
INA
MUI
ADO.
INA -1

0

-

N
K

C
C

ENO
DV I

RXT
RXT
MUI
ENO
POP,-
RXT AtB2
SLJ
DEC
DEC
END

=(:)24
A.1631
09A
=02
46
0 e AqA

GADDR

LOAD BYTE FROM ARRAy

STORE BYTE IN ARRAY

CELLS PER 46 BITS

SUBROUTINE ERROR(I$A$B$C$D$E$F$1
COMMON/CTRL/ kEEK,DAy$SEM $TIME.
INTEGE1 wEEK$DAyesEM ,TIME,
ICNT = ICNT + 1

wRITE(61,10;)2), TIME,I,A,B,C$04E
FORMAT (* ERROR *110,A6o110)
wRITE(61,1001). TIME$1,A$B$C$D$C
FORMAT ( * ERROR *."losA6,6F15.
IF(ICNT LT 100) RETURN
WRITEI61, 1000)

1000 FORMAT( 10)0////# * SIMULATION
CALL DuMP(o$0,0$0.0$0)
STOP
END

1002

001

BITS PER CELL

STOP) .

Dt$1CAsE$CTIME$ST1ME,NwEEK
DT$1CAsE$CTIME.STIME

9F

9
21

TERMINATED DUE TO. ERROR *
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. . 4
PROGRAM REPORT

COMMON-
COMMON/I0/ sTATOO
commoN/11,.ALcAnocoHonT,coHoRT
COMMON /1 ?./ LOAD(150)4 . AMNON)), AMAX( 150)4STLOIlb01

.COMMON /13/ rINISI150) ITEMPII0) ASTUI150)LDZOOtlbC)
COMMON/14/ TE"(1E.20).1PAGE
COMMON /1E/ IFEE":(20).iW1R(2C1
COMMON/16/ OUT(2CC)
tom:10m/17/ crsTizo) TCOST
Commok/t/ SELTP(100) SELIA(50.12)

C ************4**************************
****** ****************

C *1*********n:::
REWIND 9

REWIND IC
TAPE 9 USED 10 STORE HOURS

. C TAPE 10 INPUT TAPE TO REPORT GENERATOR
CALL TITLE

C READ IN TAPE HEADER INFORMATION
READ(10) ICTIOCT24STIME4ETIME4NSTu4ICAsE4NvEEK ALOAD0001-,IPT
READ/i0) .SEED .STAR

READ (10)- D STATE 4PCIA41APTIPCPTTYPEHOuRSI TRANS
READ (10) MXDR.MXDCNSTU.NOC ACIPTAIRPT

1 MXSRMXSCNSARINSAC
2 , MP8RIMP8C.NELK .NP8C-
3 .4MAPT. NOIA .MPC 4NOP0
4 MIARoMIAO,NIAR4NIACIITYPT
5 /'1048 NHPS NWKS NHRS
8- MTRRoMTRC.NTRReNTRC

READ( 10 ) STIME..ETIME. DT. NSTU.10ASE.NNEEK
CALL INPUT
TCOST a 0.0
COHORT a ICOHORT
DO B I a1IMPI:R
DO 8 J mi14MC9C
SELIA(14,J) a 0.0

10 READ 1101 DT4TIME,SEM.NSTU.0.STATOUTOUPS
IFIEOF.10 500S

15 CALL TAB
WRITE49) HOURS, TIME, SEM .10T

GO 'TO 10
C ***4414,444********* END OF PROGRAM RUN ***********.

500 WRITE61.1001) TIME
CALL REPORT!
ENDF1LE 9
REWIND
CALL REPORT2

REWIND 10
WRITEI61.1002) TCOST

C Ssys****************** ERROR DUAP *********************i
7778 CALL ERROR16W1AIN .15TU.NSTU.IC.NOLK.010/

STOP
1000 FORMATC1OX.* SIMULAT/ON TIME IS * 10181
1001 FORMATt1H1.10X0 60 OF SIMULATION PUN AT * 5110)
02 FORMATt1H1.* TOTAL COST 0 ALL RESOURCES * F18.2)

END 5-72.
C



C
SUBROUTINE INPUT

COMMON
COMMON/I4/ TEMP(1b,20),IPAGE
COMMON/17/ CCST(20), TCOST
wRITE(61,10091
MHRSX = MHPS +I
DO 215 1 = 1, MHRSX
READ(60.10101 1141203.141 INDEX. HRS ANO
IF(E0'746C) 300.190

190 WRITE(61,10111 '11,12i13orgio INDEX. FIRS o ANO
DO 206 Iwr. s 1,NtyKs

200 TEMPOW/INDEXI = HRs * ANO
.215 CONTINUE
300 4 RITE151.1000)

DO 400 1 =1.MHRSX
READ(60.1010)-11.12.03.14, 1NDEXo COSTIINDEX1
-IF(EOF,00) 4101400

400 wRITE151001011,1203,14, INDEX. OOST(INDEX.I.
7410 CONTINUE
1008 FORMAT(IHto S5Xe* COST PER UNIT OS. ISOuRCE * )
1009 FORMAT(1H1oIPX *TYPE OF RESOURCE*A27Xo*FILE POSITIONiolOko

I *HOURS CONTRICUTED0o2X4 .*TOTAL.UNITS */
SOI(o.*PER.UNIT OF*05X, *OF:PESOUACES*/

3 BOX, 4TE-4c:ince *//)
FORMAT14A6o3X.I1.Oo2F15.01

:011 FORMATI1HCo eXo AA13.12X,18.12Xs2F1502)
''"1501FORMAT(IHI)' '

RETURN. S : END

C
SUBROUTINE TAB

COMMON r
,

COMMON/10/ sr AT 301 : -7*

-COMMON/11/ ALOAU.ICOHORT.COMORT
LOAD( 150),. AM:N(15010 WmAX(150)eSTLD(150)

COMMON /13/ FINIS(150)..ITCMP(10) ASTU(1bO)oLDZOO(150)
TEM0(15o20)4IPAGE

COMMON/IS/ SELTP(100), SELIA(50,12)
REAL LOAD 'oLD200
INTEGER

.

IF(IT oLE4150) GO TO 25 .

T---- "CALL ERROR OH TAB' OIToTIM oSTIMEIDT,0,0)
GO T0.7717

25.CNT 0"0450
AMINOTI =999999999.9
AMAX(1T) = - 99999999.9
TOT = 0.0 '

IF(NSTU 40E0* O) AMIN(IT) 2 0,0
ANO := NSTU.-

S0:1011',NsTu.
ALOAD =FO(1iATRPT+2)

C

TAD NyMBER OF
:IrIALOADoLE. .95) CNT = CNT + I
:TOTT=.70T.+ ALOAD.
IFOLOAO 'LT. AMINT)) AMINCI) T = ALOAD
IF(ALOAD .CT. AMAXITI / AMAX(IT) r' ALOAD

TAB LOADS By NuMuut or HOURS,
ILO s ALOAD + 1.0



IF(ILD GT. p AND.. ILO l-L. 150) GO TO 40
WPITE(61*1:503) ALOAU
GO TO 50

40 STLO(ILD) = S1LD(ILD) + lop
50 CONTINUE

LDZOO(TIME) = CNT/COHORT

C STORE AVERAGE LOAD
LOAD(IX) = TOT/ ANO

STORE NuM8ER OF COMPLETIONS
FINIS(17) = STAT(5)

C TAB., NO. OF STUDENTS,1N SYSTEM
ASTU(IT) = STU * COHORT

ACCUMLATE INSTRUCTIONAL ALTERNATIVE STAT.C
MX=ACTPT+2

_ . . . .

NX=AIRPT-1
DO 300 ISTU =1,NSTU
DO 3;10 J=PX.NXI3
IX = O(ISTU,J)

'FOWK =(1x AND. 00000:00777777775)
IX = IX/2**24

-STWK =(1X .AND. 00000%0777777778
IF(STWK, NE. TIME ) GO TO 100

lACT = D(ISTU;J-1)
IOLK = D(ISTU,J-2)
IF(IACT 4E0. 999999) CO TO 300
IF(IACT .LE. C .OR. FACT .GT. NOIA) GO TO 7778
'ITYPE =.(IA°T(IRXT) oAND. oGoonoo7777c000s).
ITYPE ITYPE/2**12
IF(ITYPE/eLE OR. ITYPE NIAR ) GO TO 7778

ACCUML.ATE IA By TYPE
SELTP(ITYPE) = SELTP(ITYPE) + Ito

C ACCUMUATE By.PC TYPE
...1TyPE = PCPT(IELK)

_ _

IFIITYPE .LE. 0 0P. ITYPE .GT.NOPC) GO TO 7778
SELTP(ITYPE =.sELTP(ITyPEI.+ 1.0

S T O R E I A B Y P C

ICNT = PCIA(I8LX, )

DO 275 IA = I.ICN
IAT = PCIA(IIFIIAT 00000000777777778.SLKII *AND.

.E0. JACT) GO TO 280. -- --
275 CONTINUE

WRITEOSI.ACCA) 1 elACT,18LK9ISTU
GO TO 300

_ 280 SELIA(IBLK,IA ) + 160
.

300 CONTINUE
C. PLOT DISAPPOINTMENTS COUNTERS

IF(LINE (LI E/45)*45 NE. 0) GO.TO 200
IF(IT .EQ. 11 IPAGE = I

CALL PAGE(IPAG )
OITE(61.1000) . 3

... --
WRITE(G1.1002) 1741Te(J.J=1430) . 4

add wRITE(61,1001) Trme45.IsTAT(1),1=100
LINE = LINE + 1

RFTUPN
.:1000 FOCOMAT(IMOiE5X. *DATA COUNTERS 4/;) :
too: popmall1H ,244,* I * 30F4.01
locP'FDRgAy/IN r.,16,3°I4 //)
1003 FORMAT(* STUDENT,MAS LOAD G. r. 150 HRS * 2110.F10.2).

4004 FORMAT( * ERROR 5144 T AD 1 A NOT rOOD IN PC I A FILE * 4 I I 0



7778 CALL ERROR( AtiTAD .ISTU.NSTU.ITYPEeNIAkelACT, j1)
CALL ERP0R(AMTA.5 elWX.NW,ATWT ACTPT 4040.1)

7777 )..TU(7N t LND
C
C

-SUBROUTINE REPORT1
COMMON--------

COMMON/I0/ STAT(3,)
COMMON/11/ ALOADIICCHCRToC^HORT

. . . . . ,

COMMON/12/ LOAD(150). AO 4(150). AMAX(150).STL0(150)
COMMON /13/ PINIS(150), ITEMP(10) ASTUI1501LDZ00(150)
COMMON/I4/ TEMP(15.20).1PAGE

COMMON/16/ cuT(2,;())
COMMON /is/ scLTP(100)., SELIA(50412)
REAL LOAD ,L0Z00
TLO 3000
.DELTA =:100
CALL PAGF( APACE )
WRITE(61.10011
CALL GRAPH(150,LOAD,
CALL PAGE( !PAGE
%I/RITE(61.1002)
.CALL GRAPH(150,AMINo
-CALL PAGE( !PAGE )

WRITE(61.10031"
CALL GRAPMAISOsAMAXo
CALL PAGE( !PAGE

----wRITE(611,1004)
ANSTu .='.Mx0R*ICONORT
DELTA 2 MXDR .* IC0HORT
CALL GRAPPOOS:1F1h1s0H*
CALL PAGS( IPA :F 1
WRITE(6141005/

\ CALL :foRAP1111.904 ASTU,114k,IA.
CALL PAGE(IPAGE)
WRITE0101.0111
CALL GRAPH(150.1.0200e1HXOIN

\\CALL PAGE(1PAGE)
*RITE(61,102)
CAL,L GRAPH(
sum`= oo
TOT = 0.0
CALL PAGE(IPAGE)
wRITE(610006)
WRITE(61.100n1

:DO 200 1121,19°
PROS = OUT(I) /OUT(200)
WRITE(61.1009).1. OUT(I)

.. SUM = SUM + PROS
IF (SUM .CE. 1.00) GO TO 220

200 CONTINUE
-220 wRire(61,1010)

SUM 0.0
DO' 23 J =INX
AJ = j

223 SUM= SUM +AJ*OUT(J)
AMEAN SUM/CUT(200)
wRtTe(61.1ola) AWAN
CALL PAGF(IPAnE)
WRITE(61,1012)

_ -

=1=,

31.1:TURN

.11.0 DELTA )
. ........... -

1H *. 1H TLO .60
.

DELTA
.

114* .TLO 0,0 DELTA,/

30' +
114 ANSTUt0.0 DELTA)

.ANsTti I C;;DECT A

.ANSTU. 04POODELTA)

NSTU000. DEO: A I

, PROS

OUT(200) SUM

S 'IX I
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F

AMITE(61.1013)
TOT = 00 .

DO 250 1 =1.150
-25o TOT = TOT + 5TL0(1)

SUM = 0'10
DO 275 1 =1.150

.- PROW t STLD(I)/TOT
SUM. = skim ppos
/ XX =
VIRITE(61.1r:09) tXX STLD(I): PROS
1r( SUM .GE. 1.00) GO TO 280

275. CONTINUE
280 WRITE(61,1010) TOT. SUM

SUM = 0.0 S NX = I

DO 283 J =IIMX
AJ = J

283 .SUm = SU AJ*!4TLO(J)
AMEAN ='SUM /TOT.
wR,Tei61.2o1e1 AMEAN

WRITE SELECTION I.A. REPORT
WRITE(61.1014). .

DO 3o ) = 1',N1AR
300 WRITE(61.1;15) (I.SELTP(1))

WRITE(61.1;06)
DO 340.1 = 1,N LK

3410 WRITE(61.10171 t1.(SaLIA(1.J),J=1.NROO) )

1000 FORMATtIHO.20=6.21
1001 FORT(1H0. 6EX. *AVERAGE STUDENT LOAD BY OEK . *'l
l00 FORYATt1H0, sEx, *YINI!IuM STUDENT LOAD By .4ZEK *)
1003 FORMAT(1H0. e5x. 4mAxlvum STUDENT LOAD By ,i.:ZEK 44
1004 FCMAT(1Hc. 55x. 4NutefE,Ii CF COMPLETIONS B wEEK.*)
1006 POPmATI1Pn.g5x.*NER OF STUDENTS_IN SYS, LM BY UEEK 111
1006 FORMAT(IHOISEY.*CENSITY FuNOTION OF.TiME TO COMPLETION* )

1007 .FORMAT(20X.F2O.E)
1008 FORN:AT(11-10.30x.*wEEtts 1N*7X*NO OF STUDENTS* 6)(*PRO6ABILITY

1 32X *SYSTEM* 6X *CON!PLETING SERVICE* 6X itCOW.PLTION*)
1009 PORmAy(111 3Cx.16.15x,F4.0.15x..p4.2)
1010 FORMATIIHOU2X *TOTALS* I9X. F74110 9X. F)0.2)
1011 FORMAT(lHOol'exo OF. STUDENTS WITH .ZERO LOADS *

..1012 PORMATtlMn.55x, * DisTRiBuTION OF STUDENT. LP4PS * )

1013 POW4AT(IH(?A.10Xo*HCUPS*ItX*OCCURANCES* 10Xo*PRO3A6ILITY*//)
1014 FORMAT(lMI.i/40X.* INSTRuOTIONAL. ALyERNAT1vE sELECTIPN' DISTR

f ON *. Oi =Clio.' TYPE * 10X. * 'NUMBER SELECTING'* :)
1015 ,P,ORMAT(114 .31x110.10x.P12.2) -
'1016LPORMAT(I141.//.40X.41NSTRuCTIONAL ALTERNATIVE SELECTION By PoC

1/4,20x,* P. Os *. lox. *DISTRIBUTION OF IA *//)
1017 FORMAT(IH I 20X. 17. 10x, 1EF6.0)-
1018 FORMAT(tH0.22X. 44.1EAN IS *: 10X F10.3)

RETURN % END-----------.

. .1
suBRoui

0P*,

INE REPORT?
COMMON

'COMMON/12/ LOAO(450), AmIN(1501. AMAx(150).STLO(150
COMMON /13/ FINIS(1 50).-ITEMR(10). ASTUI1P(l).LDZO0(101

----COMMON/14/ TrW5(1.20).11PAGE
:COMMON /17 /.Cr Y1T(20). TCOST
REAL LOAD ,Lpioo

C
C

PCAOAN INITIAL HOURS ARRAY r

OgiDULVE PCSOURCE'LOADS



-- DO 200 JC = .e2:,14HRS .

IF(JC E0.17) GO TO 200
IF(JC .E0.1n) GO TO 200
IF(JC- .E0. 1,?) GO TO 200.
IF(JC 1) GO TO 200 - - ,

IF(JC .50. 2) GO TO 200
IF(JC .EC. 3) GO TO 200
10(JC .E0. 4) GO TO 200
CALL PAGE( 1P4GE )

-AF(JC .500 91 wPITF(61o1005)
IF(JC iEG. ('2 wRITE01,1006)

7IF(JC .50. 7) WRITE(51.1007)
IF(JC .EG. 8) uPITE(61,1008)
IF(JC .50. 9) WRITE(611009)
IF(JC. .EC.In) wPITF(61610101
IF(JC -,.50.11) 9WRITE(61,1011)
IF(JC .50.12) wRITE(614.1012)
1F(JC .E0.13) WRIT:7(81.10012
IF(JC 650.14) WRITE(61o1002/

IF(JC E0.15) WRIT (61.1003)
IF(JC ..50.1e) wRITE16111004)-

. .. -
USE = 0.0 --

REWIND 9
AMAX '1.0.0'
CNT =0.0
DO. 75 -1--a 1,150
ASTU(I) a0

75'FINIS(1) = 000
DO 100 IT = 1'1000.

7-READ( 9) HCURS, TIME SEM'
IF(EOF, 9) 11Co 70

..""...70. TX TIME
IFOT* .Li. 0 .0P. ITX GTs 150) GO TO 7770

-7-7FINIS(TIME) = TEMR(DT .JC) - HOuRS(DT .JC).

USE = USE + FINIS(TIME) .

'ASTU(TIME) = FINIS(TIME)/TEMP(DTJC)
PER = FINI5(TIPE)/TEMP(07,JC) . a.*
IP = PER *1C0.
IF(IP EQ. 0) GO TO 78 ^

.LE. 0) GO TO 77.
GO TO 78 .

77 WRITE(61.10 51 IP,PFR, FINI8(T1ME)o TEMP(DTeJC), HOUR8(DT.JC)
78 HRS = FINIS(TImE)

w
IF(AMAX .1-T MPS ) AMAX a HRS

100__CONTINO5
END OF LOOP

wRITE(61,1000). JC

_110 IFIAMAX .LT. 306 1AMAX = 29.0
.

IT = AMAX
AMAX = IT + I

ID = (1T-2) /30
DELTA = ID
CALL GRAPH(150,FIN15,1Hx,IH ,AMAX, Os DELTA)
PCOST USE COST(JC1
WRITE(61.1018) USE, COST4JCI, RCOST
TCOST TCOST + RCOST

T.A8uLATE P4RCENT usL. Of REsOuRCE
CALL PAGE(IPAC.F)
wRITE(61.1017)-
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wRITE(61.1020)
DV = ;WE
Axx = .00
SUM = 0.0
DO 3n0 1NX = 1.10
TOT = 0.0
DO 100'1 =.1.TIME-
BXX = AxX +.10
IF(Uxx .07...981 BXX = 10009

180 IF(ASTU(11 .GE. AXx.AND. AsTU(I) DXX) TOT = TOT + 1.0
PROD = TOT/DV
'SUM = SUP + PP0a
wRITE(6111:_19). AXX.RXX.TOT, PROS
AXX = Axx -4- .10

300 CONTINUE
wRITE(61.126) OV.SUM
wRITE(61,IO21) (hSTU(1)1 =1.T1ME) ,44).

C END OF DO LOO= FORCOMPLETE.SUbROUTINE..
200 CONTINUE
7777 RETURN
1000 FORMAT(IHO. * NO ECF ON TAPE 9 * 110)
1001 FO:!AT (1H(1.55x. *FLEA:.-.PoPIL 1-425 UTILIZED By' WEEK * )

.1002 FORVAT :HOURS -UTILIZED 19 wEE -* )

1003 FOR! (IHC.E5X4 *OFFFICE HOuRc.' UTILIZED tly wE .4; )

1004 OtqvAT41M".55X4 *03SERVATION HQS.. .UTILIZED 8Y W K *

IOOS FORMAT (11-10.55X4 * STAFF OURS UTILIZED ay w LK * )

1006 FORmAT (1k0i5SX, *GRAD ASST MRS (GTA) uTILIZED BY W Ci< ,* I
.1007 FOkMAT,I1HCI'.)5X, * LAS TECH riR5 UTILIZED By EK * )

1009 rOWAT (1$4:455X. *CLASSROOM HOURS UTILIZED By EE( * )

. 1009 FORMAT (1).55X, * . LAS HOVFS VT1LI2tD-hY WEEK- 4-)
,

1010 FORvAT (1HC.S5x, * LIORAPy'HOuRs UTILIZED B wiEK. *
1011 FORAT *MoTION PICTLAC Mks uTILIzE0 13y v,E1,.4 * )

1012FORVAT (1HC.LExl.*ELE:4. CLAssRV H45 uTILIzED.By
1015 FORMAT (IMO,tX, *MICRO TEACH. HOJPS. UTILIZED By v EK * )

1017 FORMAT(IHc.55x,* DlsTRIBUTION. OF glic,0.4RCE LOAUINSs* )

1018 FOQMAT(11.T.25X4 *TOTAL RESOURCE UeE *,F12.2,2X 4C T PER UNI
1,F10.2.2x, *TOTAL COST * F)22) .

1019. .FORMAT(1H 430X, F6.2, F8.2. 10X,F10.0410M4F7.3)
'1020 FORMAT(IHO. 30X.*LOAOING OF RESOURCE* 2EX.'*0ROBAILITY*/

..

1 ;3x. A(PERcgNT)*)
1021 FORMAT(10X+15F7.2)
1025 FORMAT( BAD DATA IN REPORT2$ I10,5F35.21

0026 FORMAT(AHO.3IX. *TOTALS * 12X.1-14.0.10X.F7.3///////1
7778 CALL ERROR (6HREPT2'.1TX.SEMINWEEK.0.0.0)

RETURN S ENO
. .. . .

CM
SUBROUTINE SDIV(AA.NN)
DIMENSION AA(NNI

= 1

5 SUM4 = 999990949'
SUM1 0.0
SUM2 = 0.0
SUM3 = 0.0
SUM5 1=-999999.9.

10-DO 100 I = I,NN
X = AA(11

...--..... .

IFOFLG
IFIABS(X) .000001) GO TO 100

.50 SUM * = SUml + X
5 -78



SUM2 = SUM2 + X*X
5t.3 = 5.1.1m3 +1.0
SUM4 = Am1N1(sUM4,y)
SUMS '1 AMAXI(SUM5,X),

100 CONTINUE
NPRNT = 61
IFtIFLG 0) GO TO 110

_. _
66 041TE(NPANT,231
23 FORMAT (// 27X.*CODE

A= MIN.
GO. TO 120.

110 WRITC(NPRNT110001
1000 FORMAT(' 44x, *NON ZERO VALUES ONLY
120 .XS = SuM1

XSS = SUM2
XN = SW3
AVO=XS/YN
STD=MXN*xSS)-(XS*XS))/(XNi(XN-1.0)))**.8
N=XN
WRITE NPPNT I 24 I %AVG,STD, SVMA .,SUMS.N

24 FORMATt27x.13,4F11.A.17)
1-F t 1FLG .EC. 0 )'RETUC-'.N

,GO' TO 5

. .

MEAN s D.VEV41,

ND
C
C k

su8HouT1NE PAGE ( PAGE) -7 ;

.COMMON /CTRL/ soEEK, DAN. sEm ti I ME ICASE ETI ME ST ME1NWEEK
---INTEtER WEEK.OAY.SEM ,TUME.OTIICASU.LITIME.STIME

IDAy=IDATE(KL)
wRITEt61,100) IPAGEODAY. )CAS

100 FORMAT ( I HI *PAGE NO. 1517X1
AE.20X.4:40DEL TEACHER EDUCATION -SIMt4LATION PRO8RW

.____.._

220x, *CASE NuMEER * f5)
IPAGE = IPAGE + I

RETURN S END
C

C

supRouTiNe ERRoRct,A.e.c,D,E,01
COMMON /CTRL/ wEEK,DAy.SEM .TIME,DTOCAsE,ETIME.6TIME,NwEEK

-INTEGER -WEEKIDAY.SEM .TIME.DT.ICAsE.ETIME,STIME
wRITE(.:#1,1002), TIME,14A,E1C,D.E,F

1002 FORMAT.t* ERROR *I10.A6.0110)
wprTE(61.ionI). TimE,10%.0.c.u,a,F

1001 FORMAT t * ERROR *,110,A6)Flti.2)--
RETURN ti END
SUOROuTINE TITLE
IDAy=iDATE(KL)
wRITE(61,40011 IDAy

4001 FORmAT11141////////////////////////
:1 18X. * MODEL ELEMENTARY TEACHER *//
2 23X. *EDUCATION PROGRAM
3 18X. *COMPUTER SI:!A:LATICN:PROGRAm * //
4 20X.*0ATE OF PUN AO
RETURN S.

C

IDENT IDATE
ENTRY MATE
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ARAirq UBJP *. *
DATE
SLJ /DATE
END

C

*to

__SUBROUTINE GRAPH ('NAMAse AMAX AMIN .DELTA ) .

COMMON/CTRL/ WEEKDAY,SEM ,TIMEOT4ICASE,ETIMESTIME,NW4EK
. INTEGER WEEK.DAY,SEM ;TIMEIDTIICAsE,ETIME-STIME

DIMENSION MARK(120),,,.M(N) ',BIN(120)
INTEGER A, B

AM(1). = ARRAY TO BE GRAPHED
N = NO OF ELEMENTS IN A(N)
A =. PRINTER CHARACTER.

= PRINTER CHARACTER FILLER
MAX. OF 120 LINES IN GRAPH

.KOUNT = 1

'al PRINT 100
100 FORMAT (1H0////, )

PRINT 101
101 FORMAT (13)(1122(1H-1)

AK = AMAX
4 DO 3 1 =1020
MARK(I) =.11
IF (AM(I).GT.AK) MARK(1)=A

3 CONTINUE
WRITE( 61. 1000)(AK, (MAPK(I) 9.1 =1,120)

7.7.1660 FORMAT(* *F10.2.2Y.41H1,120(A1)11H))
IF(AK 4.E, *QC!). GO TO -50`0

,
AK = AK-DELTA
IF(AK 0.0) AK = .001

"IF(KOUNT .GT.. 120) GO TO 500
IF(AK 41GE-4,'AMIN ) GO.TO 4

j 500 PRINT 10e
102 FORMAT, (13)i4*.-*,

I'PRINT 1.044(K.K=511205) .

104:FORMAT (6X4471WEEK44x,12415+/)
PRINT 105

105 FORMAT (14x0()<4x,1)-1*) )

PRINT, 107* (.41 =10)
107 FORMAT 6X e 6HSEMESTEP 48115)

CALLIsDIv(AM, TIME)
RETURN
END
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