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QUEUE

This program samplec =2 given arriva1 rate of studentskand a
'_given service rate for these students, both from a Poisson distribution,
and calculates student wéiting time and facility usage for eﬁery level

of facility availabi.ity between thF level specified and 1. Thé in-
tended use of this prograx is to‘egplore how many of’a specific service
facility should bte availéble to meet a hypothesized student need. A
typical problem being inﬁestigated may be deséribed as follows:

Given an individualized curriculum that will cause certain .

relatively random demands on variouvs 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 Ccunselors, Arts & Craft Stations, etc.)

The answer to such problems really involve adminiétrative trade-off
decisions between investment in facilities and the freedom impiied in
individualized cﬁfricula (as measﬁred by student waiting time). Stated
another way, fhere is a compromise to be made between use of facilities
and use .of student time. fhé QUEUE program does not by itself indicate
what compromise to make; it merely indicates the probable effect of
iiaving a specified number of facilities available to meet a hypotﬁesized
demand.

On the following pages are the results of a cample prol._em, sim-
ulating a 9 hour day, with 20 students‘per hour arriviﬂg on the average,
each requiring about 10 minutes of service time, individually (group
size 1). Initially, 20 service facilitie? were bypothesized.

Each line of the output représents a one-day sample. Shown is
‘the number of service facilitigs available that day, the average studéht

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

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

o Provided by . : /



number of students serviced.

The first sample run started’with a hypothesized 20 service facilities.
It shows that the nééds could be met with nine or fewer facilities; con-
seguently, three more sample-runs were made starting with this number. Ai-
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 faci%ities will then be used a smaller per cent of the
time. o

Interpretétion of the resulcs of QUEUE depends on seQeral factors
not considgréd in the computer program. To have a given level Qf service
‘facilities available to students at gny given time may require actually
having additional facilities, considering maintenance. The operation of
a school may not permit Feally 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 experiment;i evidence about how long childreﬁ will spend with a given
device,.or, for that matter, about how often they will select it, in an

individualized environment fhat offers considerable freedom.
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Operating Ihstructions: (UMass Time - Sha;ing Version)

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

‘2. Réplace the test data in line 900 with.the data to be used.
Additional lines‘of data may also be ke&ed, with line numbers
_gfeatef than 720 but less than 900. Thé program will operate on
successive sets of data until the ending'cbnditions of line 901
are encountered.

The input ‘data are:

a. Arrival rate, students per hour, F foimat. It may be
desirable to select a peak hour ratﬁe; than a typical-hour
for some purposes. The mo el Q}ll select aétual_arrivals
from a Poiéson Qistributio£ with the given arrival rate as
its parameter.

b. Serviée rate, minutes per student, F forma;. The model will

--select actual service rates from a Poisson distribution with
the given service rate as its parametgr.
' c. Group size (how many studentg are to be serviced_at once),
F format.

d. The stayting number of service facil%ties, I format. This
is the la;gest number of service faéilities that migﬁt be
needed. The model will give the consequences of having one
through this number of facilities. ﬁ

e. Length'bf,the day,.in hours, F format. -

'

f; Number of days to be_simulatéd, F format: Currently,‘this
is limited to 1.0; different runs can give alpicipré of
different sample days.

Sample input data line: | j

900 20.0, 10.0, 1.0, 9, 9.0, 1.0 ' ' |

o 3



3. Decide whether or not ts use the random number generator seed con?
tained in the program at line 25. Restarting the progfam with different
data without changing this seed wiil meén that the random number genera-

~tor will start at the same place for each run, and, consequently, any |
idiosyncracies of the generato: will affect ea;h run in exactly the same

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

25 with the new seed.

Sample random nimber generator seed line:
25 ISEED = 975384763

4. Give the RUN command.




ARRIVAL RATE, STUDENTS PER HOUR= 20.00
'SERVICF RATE,MINUTES PER STUDENT= 10.00 ~

GROUP SI7
STARTING

LENGTH OF DAY . IN HOURSs

F=  1.00

\NU“RFR OF SERVICE FQCILITIES" 20
2.00

" NUMBER OF DAYS IN SIMULATION= 1.00

0.

NUMBER OF AVERAGE
" SERVICE STUDENT
FACILITIES WAITING
s TIME ,
© 20 0
19 0
18 0
17 0 .
16 0
15 -0-
14 0
i3 0
12 0
11 0 -
10 0
9 +00
8 «02
7 . 32
6 2.18
'5 152
4 595
3 53.12
2 108446
1 188.01

- +

)
AVERAGE TOTAL
FACILITY WUMBER
USEAGE  STUDENTS
’ ASERVICED
1637 178.00
18.88 185.00
18.20  164.00
.20.68 168.00.
20.97 165.00
22.68  181.00
24.42 171.00
27.31 181.00
‘24486 ° 158.00
24.85 165.00
. 29.25 175400
40.86 '186.00
40.72 163.00
5134 - 172.00\
59.99 128400
65+80: 179.00
82.82  I'81.00
97.05° 129.00
99.43 106.00
99.84 57+00

P
i)
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ARRIVAL PATE»STUDENTS DFR HOUR= 20.00 .

SERVICE PATE,MINUTES PER STUDENT= 10.00
GROUP SI7Z&= 1.00. . : ’ :
STARTING NMUMPER OF SERVICE FACILITIES= 9

LFNGTY OF DAY IN HOURS= 9.00 ) :
NUMBE® OF DAYS IN SIMULATION= 1.00

NUMBE" OF -AVERAGE AVERAGE TOTAL

. SERVICE STUDENT FACILITY NUMRER
FACILITIES WAITING USFEACE STUDENTS
~ TIME SERVICED
- 9 T 0 37.22 172.00
A 8 0 44 .34 184.00
/ 7 0 413.92 158.00
6 18 48.02 171.00
5 1«41 60.72 182.00
4 ’4-39 © 79.98 169.00
: ! 3 23.12 95.07  143.00
1 178.28 98.51 - 46.00
NU¥RER OF AVERACE AVERAGE TOTAL
SERVICE . "STUDENT FACILITY MNUMRER '
FACILITIES VAITINC USEAGE STUDENTS
< TIME SERVICED:

0 35.07 179.00

0 37.47 158.00

0 45.88 183.00

o 16 48.48 177.00

.83 69.21 182.00

2.92 81.96 16000

20+ 89 92.13 15090
7117 9%.81  109.00> -

"185.23 99.30 58+00

—DLWDMUOIRO

NUMRER OF AVERAGE AVERAGE TOTAL

SERVICE - STUDENT FACILITY NUYBEPR
FACILITIES WAITING -USEAGE  STUDENTS
TIME SERVICED
9 0  37.28 182.00
8 0 42.47 163.00
7 0 49273  173.00
6 .07 50.47  164.00
5 1.74 66.38 16700
4 3.31 82.58  180.00
3 44.85 98.00 144.00
‘ 2 98,47 98.94 95400
1

175.99 - 99.62  60.00

R T VR |




‘
Queue: 'Flowchart ' \

an

Input:
’ 320 Read Arrival Rate ~ ARate . X Students/Hour
Service Rate - SRate , Min/Student
Group Size -~ GRSize
Number of Servers -~ NSER

Hours in one Day -~ ETime
C Number of Days =~ Days _ .
335-410 Print Input Data . o .
" 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 ’ '

QOutput: , | ;?

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 = TCI*GRSize
505-520 Compute Average Facility Useage, PST
522-560 IF First Line Thisi Rup, Print Headlngs
565 Print Current Information
Return '

Queue: Flowchart
Main Prcgram
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 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 i
255 ngpce Number of Servers By 1
260 {# Servers ) 07




320

335-410
425
430

465-485

490
495
505-520
522-560
565

25- 40
45
55
65- 80

110-145

150-160
165-175
. 180-210
215-220
225-230
240-245
250
255
260

Queue: Flowchart

.

-~
Input: '
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

Print Input Data ‘ ‘

Convert Service Rate to Students/Hour SRate = 60./SRate
Convert Arrival Rate of Individual Students to '
Group Arrival Rate ARate = ARate/GRSize
Return . .

Qutput:

Compute Cumulative Waiting Time - CWT
Total Groups Served - TOT
Compute Average Waiting Time in Minutes — AVCWT
Compute Total Students Served -~ TOT = TOT*GRSize
Compute Average Facility Usage, PST
IF First Line This Run, Print Headings
Print Current Information
Return

Queue: Flowchart
Main Program
Seed Random Number Generator

Get Input Data =<t -~ ,
Save Original Number of Servers in ITest .

Set X, S Date Areas to Zerc <j— .
Find Channel with Shortest Time to Availability
Test That Not All Channels Run to Maximum Time. Otherwise Go|to 25
Get' A Sample Random Interarrival Time :
Perform Service For Next Arrival on Selected Channel

Set Last Arrival Time Throughout Data Array .
If Selected Channel Usage 7 Mx. Hours, Make it Unavailable
Step Cumulative Counters for Selected Channel: =

Print Report of Results - -- -
Reduce Number of Servers By 1 /

# Servers ) 0? If "yes" —
If "n0" ol U



Subroutine Raise

’

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

Subroutine Service: TFor Selected Service Channel I, Next Event,

605 Establish Entrance Time into System of Next Event x(1,2)
610 Is Channel then Busy?

615 Customer Waiting Time = 0 x(1,3)
620 Put Channel in Service x(I1,6)
625 Compute- Channel Waiting Time " x(I,5)
635 Compute Customer Waiting Time o x({1,3)
640 Put Channel in Service When Free’ x(1,6)
645 . Channel Waiting Time = 0 x(1,5)
650 Get Random Service x(1,4)
655 Compute Customer Exit Time From System x(1,7),
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

0dd: Next Group ' ‘ Even: Channel
1 Random Interarrival Time (Groups) "~ Sum of Interarcival Time This Channel
2 Next Arrival Time ) \ . : ’ .
3 Waiting Time, This Arrival ' Sum of Waiting Times o
4 Service Time, This Arrival ' Sum of Facility Used Time
5 Server Idle Time, This Arrival Sum of Idle Times o
6 Entrance Time into Service ' N\
7 Exit Time from Service (and System) /
8 Customer Total Time in System ‘Sum ‘of Customer Used Time
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 fer I 0dd to Indicate Next Arrival Time for
All Channels : :
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S PROGRAM NUEUFE
6 DIMENSION X(50,10),STATE(SD)
25 ISEED = 452368791
20 CoLL RANFSFT (ISEFRD)
35 ISVl = ISEED
40 1SVU2 = ISEED + 45689321 :
45 CALL INPUT (ARATE, SRATE, GRSTZE,NSER,ETIME,DAYS)
55 ITEST = NSER :
60 DAYCT = 1.0 ¢
65 DO 80 1=1,590 :
70 STATE(C1)=0.0
75 DO 80 J=1,10
BO XC(1,J)=0.0
85 N = 2%NSER
90 aNT=100.0
95 NT=ANT.
100 DO 248 14=1,1000
101 K=14 :
110 SHORT=99699.9
115 DO 145 I=1,N,2
120 I1T=1/2+1
125 IF (STATECIT) +EO0« 1.0) GO TO 145
130 IF (SHORT-X(1,7)) 145,135,135
135. ISAVE = 1
140 SHORT=X(1,7)
145 CONTINUE
150 DO 155 11=1,NGER
155 IF (STATE(CI1) «NE. 1.0) GO TO 165 .
160 GO TO 250
165 CALL RANFSET(ISV1)
170 CALL PAISE (RIT,ARATE)
. 175 CALL RANFGET(ISV1) _
180 1 = 1SAVE ' , -
185 XC€1,1)=PIT
190 X(1,10)=1+0 ,

. 105 CALL RANFSETC(ISU2) o !
200 CALL SERV (¥»1,SRATE)

. 210 CALL RANFGET(ISV2)
215 DO 220 1l=1,N,2
220 X.11,2)=X(1,2)

225 IT=1/2+1

230 IF (%(1,9) .GE. ETIME) STATECIT)=1.0
235 I1=1

240 DO 245 g=1,10

245 X(I1I+1,J)= Y(II+1:J)+Y(II;J)

- 248 CONTINUE ,
250 CALL PEPO=RT cl"nsr,x,v,wsep,eq517z) s
255 NSER=‘SFER-1 '

256 CALL PANFSET CISEED)
260 IF (NSER .GT. 0) GO TO €S
265 ISEED = ISEED + 254689321
.270 GO TO 45 _
wile 275 END - L e e e i e e

[y
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" 500"

304
310
311
320
325
335

340

350
355
365
370
380
385
395
. 400

410,

H15
425
430
435
440

450

454
465
470
875
. 480
485
490
495
.500
505
510
5i5
520
522
525
530
540
541
S45
546
550
555
559
560
565
570
575
“ﬁsso

[

SURPOUTINE INPUT (ARATE :SQATF:GPSIZE:NSEP:FTI“E:DAYS)

DIMENSIGY ¥(S0N,10),STATE(S0)
PRINT 311 v
FOPMAT (1H1) ! "
READ, APATE,SRATE,GRSIZE, NSER,ETINE,DAYS
IF (NSER .E0. 0) STOP
PRINT 340, APATE :
FORMAT (*#ARPIVAL RATE, STUDENTS PER HOUR=%,F6.2)
PRINT 355, S5R27TF -
FORMAT (#SETVICH RATE,MINUTES PER STUDENT=%,F6.2)
PRINT 370, GRSIZE

FOWMAT (*GROUP SIZE=+%*, F6 2)
PPINT 385, NSER :
FOP™AT (*STAPTING NUMRER OF SERVICE FACILITIES=%,13)
PRINT 400, ETIME , .
FORMAT (*LEMGTH OF DAY IN HOURS=%*,F6.2) !
PRINT 415, DAYS
FOPMAT (¥NUMRER OF DAYS IN SIMULATION=%,F6.2)
SPATE=60.N/SRATE .
APATERARATE/GRSIZE O
PETUPN
END .
SURPOUTIMNE REPORT (ITEST»X»N,NSER,GRSIZE)
DIMENSION X(50,10)
CUT=0.0
TOT=0.0
DO 485 1=2,Y,2
CYT=CHT+X(1,3)
TOT=TOT+X(CI1,10)
AVCYWT=CYT/TOT*60.0
TOT=TOT*G?SIZE

5T=0.0
DO 510 1=2,N,2
PST x<1 a»1x<1-1,7>*1oo 0+PST
XS=NSwR (&-\";.,_5
PST=PST/¥S
IF C(ITEST .%NE. NSER) GO TO 565
PRINT 520 :

FO™YAT (1H1)

PRINT 5S4l
FOPMAT (*MUMRER OF%*,2X, *AVERAGE*, 2, *AV&R\GE*:ZX:*]OTQL*)
PPINT 546
FORMAT (kSERVICE*,4X, *STUDENT*,2%X, *FACILITY*, 1Xs *NUMEER%)
PRINT 565 .
FORMAT (+FACILITIESY, 1 Xs*WAITING*, 2%, *USEAGE*, 3X» *STUDENTS%)
PRINT 560 '
FORMAT (197,*T1"z*,1ay,*sa WICED%)
PPINT 570, NSEP,AVCWT,PST,TOT
FORMAT (16,F12.2 ?F9 2)

RETURN ‘ .
E.ND . - . . . N - --.l . P :.‘.l-‘
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. .603
605
610
615
620
625
630
635
640
645
650
*655
660
665
670
675
7680
685
690
695
700
.. 705
715
. 900

600

.901,

L Y T

SUBROUTINE SERV (X, 1,SRATE)
DIMENSION X(50,10)
XC15,2)=XC1,2)+X(1,1) _ )
IF (X(1,2)-%(1,9)) 635,635,615
X(1,3)=0.0 / T
XC1,6)=XC1,2) -
XCI55)=¥CI,06)-%X(1,9)

60 TO 650 | B

X(1,3)=X(1,9)-X(1,2)
X(1,6)=X(1,Q)

X(1-52=0.0 . . .
CALL RAISE (X(1,4),SRATE)

X1, 7)=X(150)+XC1,4)

XC1,9)=%XC1,"1
X(I1,8)=XC(1,7)- Y(I:?)

RETURN
FAD

SUBROUTINE RAISE C(ERN,CR)
AVIT=1.0/CP. SRR E
R=RANF(-1) SN

ERN=-AVIT*LOGF(R),
‘RETURN | : .
END . - - R
ENDPROG R :
"2040,10+051+0,2059:051+0
0:0,0+0,0:0,0,0:0,0.0 -
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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:j-:and distribution of time
for each occurrénce, 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 versiaﬁ:funs
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 tfme. is needed. 1In 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 dces 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 uscfulness of the ARF Model has been to make certain assump-
tions about a pianned educational program ana its staffing pattern more expli-
cit. A secondary use, and the intended reason for creating éhe model, has
Séen to explore staffing patterns in relationship to the work implied in an
educational program being plammed. A third use has been to define work sampling
and time study research that might be done to provide better parameters for
a nodel such as this. Such researcﬁ has merits also in heléing providé insight

~into how educational systems work at the human interaction level.

Experiences with the ARF Model has indicated two potential éroblems to be
considered, aside from the validity of input data. One is the inclusion of
work such as ''lunch" that should be .uniformly distributea among all people and
at rather limited times. Total hour requirements and availébility 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 AR? 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.
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If both staff and students (as students, not as helpers) are included
in the same compgtbr 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 combensate
for less staff time; more student need for such activities may even require
lmore 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 intendgd,
‘to match staff availability with work requirements. If this model is used
for étudeﬁts at all, it should be used for students alone, and with the
cautions noted for interpreting the resul;s. The EDSIM models have been
'dgsigned to investigate sgudent activities in a planned educational system.

The follewing pages present a sample proﬁlem, showing the computer
output av;iIﬁble fromiARF-l 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. 'Similaf
runs have been made for some Centers at the University of Massacﬁusetts, l
School of Education.

Figuré 1 displays all the staff data exéept work description. For this
run, 35 regular and 50 student helper staff members provide 1900 hours of
service per wéek at a total annual cost of $341,600. No overtime work was
included} but regular staff members could work 40 hours per week (whi;h is
longer than most ;chools 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 202 of the staff member's time..

Priority 1 is work type 2 (planning), no less than 10 per cent of the ti&g, but no

Q 2-3
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Figure 1 - Staff Description
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more than.20 per cent, etc. 1f only a minimum fime“(MI) is giveﬁ, this 13
treated as an average. If both a minimﬁm and a maximum time'(MA) is given,
the intent is to provide stri;ter limits. Had any of the work assignméhts'
added up to more than 100% of a staff member's time, an "erro; 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 SUmmérizes the staff hours available for vérious 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 reghla; hours are calculated as the difference
between m;ximum and minimum per cent, where bbth are given, times the h?urs
available times the number of staff mémbers. Bec;use of typical 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 heurs have been used, other alloca-
. tions in this category cannot be used. Thekdata showyn adds up to less than the
1500 hours available, and hence ;11 indicated-hours may be utilized.

In effecr, Figuré'3 indicates a range of hours available for a work
activity, if job descriptions are followed. For work type 2, planning, 74
.hours per week are'regularly ayailable, 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 typé of wori: 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 rommunity work, has a relative priority of 4 (nct
currently used by ARF-1 for calculations), time distribution type 3 (exponential
decay; wost occurrences will be towards the short end of the range of time), a Nl
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 facuity memBers, 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. 1In effect, this is the number of times the appropriate time dis-
tribution will be sampléd to get the total weekly hour dem;ﬁd for an average
week.
///, But not all weeks are average. For work type 8 in Figure .4, week 9 is
1 unit aboGe éverage, week 10 is 2 units above average (average is indicated by 5
. in the profile by week; 4 indieates 1 unit more; 6, 1 unit less, etc.). The per
'cent change column indicates that 1 unit‘in the profilé is worth a 300 per cent
change. Consequently, week 9 will havevnot'IOS occurronces, but 420 occurrences.

Figure 5 shows, for each type of work, the calc&lated occurrences each week,

and the result of sampling the indicated time distribution that nuuber 6f times
-as the houis needed to do that much work. Following work.typé 8, an average weck
had 105 occuérences SOC), taking b;?heen 13.9 and 15.4 héurs (HR), while an
;;treme week yith‘;3; bccurrenées‘might take 100.7 hours of staff time.

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

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‘appeér desirable.
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As an example, work type 8, requiring 100.7 hours in an extreme week,
has a maximun 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 runms,
the effects of possible staff reassignments may be explored.

The following péges givé a summary of the input data, card layouts,

operating instructions for the computer program, and the program listing.
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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 Numher 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 heurs 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 perc2nt 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 (1 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 . Student load factor for this work (x.xx)
12-1% 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 sgbove
[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:

Thg following program listing is the CDC 3600 version used at the
University of Massachusetts. The program structure was dé;ignéd to provide
for tabuiation of individual occurrences; ARF-1 uses total; only, and hence
the program as listed samples a distribution of the mean rather than the

distribution of individual occurrences.
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PROGRAM ARPF

DIMEMSION wONK(16+2N) e DIIS)IITOTLI15)
DIMENSINN NTYRUIS) WMONCSTUIS) sHREIIS) o OVHRIIS) o IP (15 4Q) o IWT(1540) 4
!p(-n(1r 0). (‘ntjr (31
DIVMENTION I‘]TD(]R)OIDTY(1q’Or’Af1:)QPP(!C)QCT(1q)OFA(1q)0"'LD(1=’\).
1IPCTIIF) «PFLLIIS PN
NDIMFNEION TITLF(A) «JA((ReD)eIN( 15,0
DIMFNSION NOU(PM s TALFW(1544) «TALFP(1546)
COMMON QeMOPK ¢ MTYP «NCOST e HIC o OVHR s IR TWT «PCAPCB IWTPeIDTY«PAIRRGS
1T FAVLDIPCTOFLTITLF+ITOTL
COMMON MRy TALFU «TALFP 1P, [A
INTECER TITLF ¢ TALF YW TALFP &
READ ©nn, NJOR .
90N FORPMAT (173)
R0 9Nl KJOPR=1.NJOE
no 21 L=t.15
DO 21 Lil=1,.a
21 TALFW(L.LL)Y=O
NO 272 L=1415
nO 22 L1zt .6
22 TALFPILL1)Y=0
DO 20 I1=1.15
NTYP(!)=n
NCOST(1)=D
HRS(I)=ND
OVHR(1)="eN
[thD(!):{'\
INTY(l)=N
ITOTL (1)Y=
IDTY{(1)Y)y=Nn
PA(T)=NGN
F)n(]):ﬁ.f\
ST(I)=hen
FA(1)Y=NDu.N
WLD(T)=0e0
PCT(1y=04D
NO 18 J=1.9
IP{l1sJ)=n
TWT L e JY=D
TA{)eJ)=0
IR(T«J)=0
: PrA(T«Jd)="e"
18 PCR(14J)=0eD ~
DO 20 U=t1ep0
20 PFLiled)=NgM
READ ZeSTUWAC I e JsTITLE«SFT
? FORMAT(2FAa+NeP12:48Xe4A6+FG,0)
IF(SET)IS«S4400 '
5 Q7=167.
CET=TIMFF(NT)
6 Y=ERANFSFET(CFT)
40N PRINT 4%te SFTTITLF
401, FORMAT (IH] ¢ I¥ s XPANDOM MUIMBFR CSFT TO=%4F20e90¢20X ¢ SHFOR v48AR//)
.3 RFAD 40KONTYP(V)O"lran(K)OHpQ(K)OOVHP(’()0(!D‘KOL)!XU’T‘KQL)OPCA(K L
1) ePCRIK L) sL=1+) o
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A FORMAT (I 2 134l PF2e0¢0( 1141 2ePFP6e2))
PEAD S Ky (TALFP (K W) FKK=]:¢6)

& FORMAT(I24I1XRAGY}

I=1-1
IF(TI)7e743

7 DO 14 I=141%

IFI(NTYP(11YY1A4.1449

Q TOT=NND
NO 11 L=1.9Q

11 TOT=TOT4+OCA(] L)

IF(TOT=14%3Y14412427

12 PRINT (34l o (TALFP(] +KK ) oFK=1e6) e TOT «TITLF

13 FORMAT (1 &aHOFODR PHD°ON TYRPT s ] 342H {16A6s 1H)Y o 1 X 1 3HPFRCENT WCDK=cF5.
12¢1X04N8)

14 CONTINUF
THRAV=0e¢0D
NTTYRP D
1T70T=0C
THOS=M N
TOVHR=0,N s

Pa PFAD ?h-V.]”TD(K):IHTY(V)oPA(w).nn(K)ochK).FA(K).wLn(w).ncT(K)q‘
TIOFL (KLY oL=1e27) « {TALFEY(K o XK ) ¥ K=1 44) .

PE FODMATU I eI 140 PF P a1 03F 24P eFP a2 01 X0 POF 1a D 15X 4 AR) -
IF (PA(K) = PP({K)) O03,902:G02

902 PJ = PA(K)
PA(K) = PR(K)
PRI(KY = pJ
903 J=J~1 o
IF{J)P2R«28.24 ’ ¢

PR PRINT 2G,T]ITLF

29 FOPMATUIH]L «+23¥ «33HSUMMARY OF INPUT INFORMATION FOR 14A647/)
PRINT 31.STUAC '

31 FORPMATUIHO sOHETUNENTE=aFA 400 1THs FACIHH TYS4F 4N/ / S5SY s THRCSTAFF % o //
1) :
PRINT 34

" Rg FORPMAT(AXeaHTVOE o ] "¥vORTYRE NAME 22X 1 6HNUMAFR « 3¥ 4 AHCOST 4 2 ¥4 1 CHTOTA.

2L COST e 2X o+ SHHOUIRS ¢ 2X ¢ 4HOQVFR ¢ /)

DO 40 K=1415

IFINTYPIK))4a040437

37 1ITOTL(K)Y=NTYP () *¥NCOST(K)

X=NTYP(K)

TOVHR=TOVHR4OVHRP (KK ) %X -
NTTYR=NTTYP+NTYP (K)

ITOT=1TOTH+]ITOTLIK)

THRE=THRE4HP R (1) #X

PO 35 L=149

TA{K JL)=PCA(K L)*100,

35 IR(K«L I=PCR(KL)#*100,

PRINT 16.K0(TALFP(V0KK)cKK-Ioﬁ)oNTYP(w)cNCOQT(K’c!TOTL'K)cHDQ(K)o
10VHQ(K)

36 FORMAT(/¢4X e 12 ¢3IN16A6 ax.IWcQXoIScEXo!7¢7X'F?o004X F?oO)

40 CONTINUF
CPRINT. 38«NTTYPITOT

328 FORMAT (/O sOH*##TOTALS 30X e 147 1NX W IHSW17) -
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THRAV=THOC4TOYHP
PRINT 3Q¢THRS, TOVHR s THRAV
30 FOPMAT(/+PXPaH¥ETOTAL HOUPS AVAILAPLF= ¢F6eNs6H REG 44FEs 0o 7H OVER

1 =.F6e0DY
PRINT 180, TITLF

180 FOPMAT{ 1H] tA0Y «PEHETAFF VWORK ASSTIGNMENT FORG IX04AGB e/ /01X e 2HTY o
1 GUAX I 2PHPRVIXaPHTY s IX e 2HMT o 1 X e PHMAY Y
RO 185 K=1¢15
IF(IP(K«1)) IS 1085, 1 R4

184 PRINT 1868« s {IPIK L)+ IWTIRKL) e TA(K L) ¢ IR{KeL)eL=149)

186 FOPMATI /o IXel2+0(1¥ o tH%¥e3(13) 4 1H=4 7))
185 CONTINUE
PRINT 42 .TITLF
42 FORPMAT(1H] ¢« 1TX s 33HHOURS AVAILARLE FOR TYPE OF WORKe «6Xe4A6)
PRINT 44 .
44 FOPMATUIHD aHTVYPE3X P IHTITLE OF TYPE OF VORK «8X s 7HREGUL AR SX s FHOV
1ER TIME eEX L IHFYTDA HOURS o /e 3BY + EHHMIRS JAX « SHHOUIRS ¢ 3X s THREGUL ARy &Y
PyGH OVFR) '
TTLI=NLO
TTLP=NeN
TTL3=MeO
TTLA=N D
DO 56 K=1,41F
THRGS=O L O
TOVHR=0."
THREX =N "
TOVHRY =M N
NO =2 L=1.41%
X=NTYP (L)
NO €2 M=1,9
IFIIYTIL «M)I=K})FTP1480 462 4 - ~
49 THRS=THRS4PCA (L oM) ¥HRS (L) #X
TOVHR=TOVHR+PCA (L « M} ROQOVHR (L) *X
XL=PCRIL M)=PCA{L +M}
IF (XL) FRe5P+404
404 THRSX=THDSX4XE ¥HPS (L) *X
TOVHRX =TOVHBX 4 X #0OVHP (L) ¥X
52 CONTINMUF
 IF (THRS4THRSY) S6+56+54
54 PRIMNT ESK W (TALEWIK oKKjekKK=104) ¢ THRS s TOVHR « THRSX s TOVHRX
55 FOPMAT(I1XeI3eaY e OAEWIXs4F 106 1)
TTLI=TTLI+THPe
TTL?2=TTL24+TOVHR
TTL3=TTL3+THRSY
TTLA=TTL44+TOVHRX
56 CONTINUE
PRINT 57

B7 FORMAT (ag¥ ¢ 4N ——m e e e e e e e e e ————)

PRINT S8¢TTLI«TTLZ2«TT_ 3:TTLAS
A FORMATI(EX e 1 [HX ¥4 TOTALS—=e 16X 4F10.1)
PRINT 108.TITLF
108 FORMAT{1H1 +PS¥«2THDISTRIRUTIONS OF WORK TYPES FOR1X14A6¢//)
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PRINT 11N
110 FODMAT(1X¢4HYAPK (22X ¢ 3HDFL « 3XAHD I ST o 1S% 4 | BHLOAD FACTOD%.SX.BHPCT.

13X EHPRCFILFT 26X BRTITLF OF)

PRINT 125 -
125 FORMAT(IX14HTYPE «2Y ¢ AHPRT » AX 1 4HTYPF + 4 X « SHRANGE ¢ 4X ¢ BHSTU«4X ¢ 3HFAC ¢ 3

PX e EHCONST IX « 6HCHANGF 4 6X « 7THRY WEEK + 35X «OHWORK TYPE+/)

DO 145 KD=1,15

IF(IDTY(KO))1AaT 4,145,130
130 PRIMT 140KOTWTPIKN) s IDTYI(KQ) «PAIKO) +PRIKN) «STIKNY «FAIKQ) «WLDIKQ)

1ePCTIKQ)Y « (PFL YD) oL =1 4202 {TALFYVIKQSLOY 1 LLO=]¢4)
140 FOPMAT( /4 1Xe120 PU4AXe12) 04X eF3e 1 91H=eF3e1+3(2XeF542) 13X sF4e2¢2%

1POF2e 008 ¥ yaAH) :
145 CONTINUF

PRINT 155
155 FORMAT I IX s 1H* R 15X ¢ 1H*))

PRIMT 170 ) -
170 FODMAT(////O?AYc]BHD[STDIDUTION TYPFSe//¢30Xe%1 = UNIFORMN*+/+¢30%

S*? = NORVAL ¥ ¢ /¢30X %3 = EXDOONENTIAL®)

PRINT 60TITLF
60 FOQVAT(1H1.~4x.DAHnrNANn FOR TYPF OF WODK.QEXQQAﬁo//)

PO 63 K=1,416

DO 63 L=1.27
63 WOPRK(KeL)=0e O

PRINT £2 2 ) )
B2 FOPRPMAT(1X4¥WEFK 1 S P 3 a s 6 7 a
10 10 11 12 13 14 15 16 17 18 19 ?

27 TOTAL%¥ /71X OHORK TYPF /)
DO AN K=1417 '
TTOT=0,.0
IF (IDTY{(K) 1N AN B
66 X=STIRYXSTUHLFA () #FACHLD(K)
PO 79 L=1.2"
Na¥X¥( 1 g+ (R, ~PFLIKL))#PCT(KY)
NP (L) =N '
IF(N=3NM)E Fe QAN AR
6A A= PA(K)

R= PR(K)
M= INTY((K)
GO TO(P102R0.275) oM

210 FX = (R4A) /2,0
VARX = ((B=A)%¥%#2)/12.0
. GO TO 2EN
250 EX = (B+A) /2.0
VARX=(Be=A) /6D
GO TO 2an
P75 EX =((R=A)%#e20 +A)
VARX = FX##%p
PO EX = N=®F¥
VARX = N* VADY
SIGVMA = SORTF IVARX)
CALL NDIGT(YFXSIGMA)
WORK L oL Y= WO (Kol ) +Y
GO TO 81
69 IF (N} 79:79470
70 Mz IDTY(K)
DO 78 MM=1 (N
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GO TO (T3¢ 75477 ) M
73 CALL UNDISTIY PAIK)PR{K))

GO TO 78

TS AT PA(K)Y !
Rz PR(K)
FY = (Q4A)Y /2y

SIGMA=(RaAY /6,
CALL NDIST{Y+FX s SIGMAY)
GO 7O 7R
T7 EX=C(R=AY*,200)
CALL FXPEXTI(FXasY)
Y=Y+A4
70 WORK (IKel )y =V0DRK (Kol ) +Y
B1 "ORK{ 16« ) =ORK { 16+L ) +WORK (KoL)
Be TTOT=TTCT+WORK (KoL) '
Ta CONTINUF
PD]NT B7QKQ(TALF"(VH(K)QK'(‘IQQ)
B7 FOPMAT(/+I1Xe12e2Y44A8)
PRINT RG.NR
85 FORMAT(IX¥+2HOC«1X«2016)
IFITTOT)ION A0 AR
aa PRINT ao.('-'npK(KoL)-L-l-aﬁ)oTTOT
eq FOPMAT(lYo?HHPochEGFégloFBol)
S0 CONTINUE -
8n CONTINUE
PRINT 100
100 FORMATIIX e IH* ¢BI1SXY e l1H®) ¢ /o IX1OHXXXTOTALS)
PRINT 02.(v0D{16«L ) L=1¢20+2)
O2 FORPMAT(F1041+0F 1241)
PRINT Q4 4({WCDBF(16L)L=22¢2Ne2)
Ga FORMAT(4Xs1TF1Pe1)
901 CONTINUE
CALL EXIT
FND
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490

-

CURROUTINE NDISTIY «¥MUSIGMA)
D'—'0.0

NoO 49" J=1412

c=DANF (~1)

D=D+% )

Y= (Debro ) #STEMAFXMLI
RETURN

E£ND

SUBRROUTINE UNDIGTIYeAeR)
Y=RANF (~1)

Y=Y*(R=A)+A

RETURN

[=2 N1

CUPPOUTINS EXPFXT(FYe¥)
P=RANE (=1)

¥z =FX%LOGF (R)

PETURN

FND
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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,

B.

The run title, 32 or fewer chafacters, alphanumeric,

Number of students andofaculty for work occurrence calculations.‘

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

The number of staff descriptor lines which'follow. 15 or fewer, nc

decimal point.

That number of staff descriptor linés. Each line has the féllnwing ele-

menté, whose correct placement is cri;iéal:l?

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

2) 1 space -

3) 2—digit index to staff descriptor, followed by ‘1l space,

4) 2-digit indic#tor of the.number of people of this-type, followed
by 1 space. |

5) S5-digit salary for 1 person of this type, followed by 1 spare.

6) 2-digit rormal 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, follerd by 1 space. |

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

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

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

The number of work descriptor lin;s which follow. 15 or fewer, no

decimal point,

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

elements, whose correct placement is critical:

220




1)
2)

4)

5)

6)
7)

8)

9)

10)

11)

. given constant.

line number - as many dig_its as needed, but usually 1, 2, or 3.

1 space

'2—digit index to work type descriptor, followed by 1 space.

~No decimal point.

2-digit index to Eype of distribution to be sampled, followed by
1 sp£e. 01 is uniform distribution;

02 is normal distribution, and

03 is exponential decay distribution.
No decimal point.
Minimum time for one occurrence of this type of work, in tenths of i\
a time unit (hours), keyed as digit-~decimal point-digit—space.‘
3~position :naximum' time, as in 5 above, followed by 1 space.
Multiplier for num'ber of students to determine contribution of
studenﬁs to workload. In essence, this number is thé numbe_r' of
times per week each student will require this kind of work. Format
is digit~decimal point-2 digits-space.

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

"as in 7 above.

Constémt to be added. Same format as in 7 above.

Unit of change for this type of work, in same format as .7 above.
'i'his_ is really the fraction represented by 1 unit of changg in the
weekly profile. If the p‘cof.'ile is 1.0 and the unit of éhérige is

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

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

32 or fewer descriptive ctxkaractei‘s 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),
e;ch of which may be split bekween 2 computer lines, the number of work
descriptions on the first line (9 or fewer), and the number of work
descriptions on the sécond line (3 or fewer). O must be keyed if the
second déscriptor line does not occur. All staff types must ..ave the
same number of aescriptor lines. 3 numbers, se?arated 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 ;ritical: |
1) 1line number - as many digits as necessary.
2) 1 spaée
3) 2-digit staff type indicator, followed by 1 spéce.
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 percént of this type of staff person's

time to be spent'on this ~“ype of work. 1 blank space.
c) 2-digit-maximum pgzggg;,(or OOJif.bvabOQe is to be inferpréted
o .
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 shariry

1.

-2,

Fetch the program. FETCH AREl
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.

Either fetch the data to be used, or FETCH ARFDATA
c¢reate a named string contéining the

data files needed. or

Check and edit your data as mnecessary 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 numbér.

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

wili be necessary if you want to run the

program with more tﬂén 1 set of data.

Give the run command. RUN ARF1
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-«
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.

The computer will ask if you want a new
profile. You answer YES or NO. If NO,
the existing profile will be used (and,
initially, that will be all zero).

If you answered YES in the previous step,
key in the change factors, 1 at a time,
as the computer asks for thém, 15 will be
asked for, even though ssme work types
are not in use.

The run will stop when you answer NO to
the question in step 6 above., You may
also stop the program with CNTRL C, aud

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 - KUMBER COST TOTAL HOURS OVER
1 TEACHER STAGE 2-4 LEVEL 2 2 14900. 29800. 40, 0
2 TEACHER STAGE 1 LEVEL 2 1 14900. 14900. 40, 0
3 TEACHER COORDINATING LEVEL 3 6 12500. 75000. 40. 0
4 TEACHER NURSING LEVEL 3 1 12500. 12500. 40. 0
5 TEACHER RESOURCE CENTER LEVEL 3 1 12500. 12500. 40. 0
6 TEACHER GRAPHIC ARTS LZVEL 3 1 12500, 12500. 40, 0
7 TEACHER SHOP LEVEL 3 1 12500. 12500. 40, 0
8 TEACHER AV LEVEL 4 1 8850. 8850. 40. 0
9 TEACHER MUSIC LEVEL 4 1 8850.  8850. 40, 0

10 TEACHER PSYS ED LEVEL 4 2 8850. 17700. 40. 0

11 TEACHER LEVEL 4 6 8850. 53100. 40, 0

12 TEACHER-AIDE 12 5700. 68400. 40, 0

13 STUDENT HELPER - TUTOR 50 300. 15000. 10. 0

TOTALS : 85 341600. 1900. 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 ¢ 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 © 1424.8 425,2 0. 1850.0

o
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Figdre 7

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

WORK TYPE

1 COUNSELING, PRESCRIBING
2 PLANNING

3 TUTORING

4 GROUP INSTRUCTION

8 PARENTS AND COMMUNITY
9 1IN SERVICE TRAINING
10 TESTING

11 SCORING / RECORDING
12 MATERIALS PREPARATION
13 SUPPORTING ‘DUTIES

14 DISCIPLINE

15 -SUPERVISING ACADEMIC ACTIVITY

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
NO

DIST

HEWWDWHWHEFWWLW

RANGE

ol- .2
.5-1.0
o1- .3
4~ .8
o1- .3
.4-1.0
J4- .8
0- .1
«5-1.0
o5-1.5

01- 01;

08-105

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

WORK TYPE

1 COUNSELING, PRESCRIBING
2 PLANNING

3 TUTORING .

4 GROUP INSTRUCTION

8 PARENTS AND COMMUNITY
9 1IN SERVICE TRAINING
10 TESTING :
11 SCORING / RECORDING
12 MATERIALS PREPARATION
13 SUPPORTING DUTIES

14 DISCIPLINE

.OCCURS
N
11925
175
1798

70

105 -

175
297
700

35
175
=80

15 SUPERVISING ACADEMIC ACTIVITY 105

TOTAL

DO YOU WANT A NEW WEEK?
?YES

DO YOU WANT A NEW PROFILE?
?NO
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HOURS

224.0
96.8
2%.1
42.4
15.7
122.2
143.0
37.6
20.7
122.4
28.0
120.9

1207.7

STU

2.75

2.44
.10
.10
.40

1.00

.20

FAC
5.00

1.00
5.00
.50

1.00
5.00
4.00
3.00

CON

CO0O000000O0OOO

CHG

.50
.50
.50
3.00

1.00
50

.50



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?
NES

DO YOU WANT A NEW PROFILE?
INO

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 L 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?
7NO

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.

2-28




T.S. ARF

tement
No. Variables
STU #f 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 Staff Type Index Number
' N Number of Staff Members of that type
o Cost 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 #f 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 Conts.i. for that type of Work
(Nearest 1/10 houir’
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 Times Per Teacher/Faculty for Weeks for that
type of work .
WLD L Constant Demand for that type of Work Per Week
(Note: Total Demand=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 1lst 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 Z of Time Spent By that Staff Type
on That Work Type
TMAX Maximum Z. 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 Hours Available
162 G Total of All Hours Available for a Work Type
898 N Week Counter
0,905 / M Console Response (Yes or No)
: ! TTQT - Total Hours Required for Work that Week
B~ : 229




e

965, 975

PFL

NQC
EX

VARX
SIGMA

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

Number of Occurreunces -

Mean of Total Time Distribution (Depends on Distribution
Type) '

Variance of Mean of Total Time Distribution

Std. Deviation of Mean of Total Time Distribution

Sample from Normal Distribution WithEX & SIGMA as Parameters
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T.S. ARF , : \
Main Rouvine Logic: Initialization, Reading In and Displaying Data

N
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 Fbr This Run \
50 Print Title, Number of Studénté, Faculty \\
55 Read in Number of Staff Descriptors BEPR
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 Trtals for Staff Descriptors
100 Read in Number of Work Descriptors
104-106 Read in Work Desériptors
115 Read in Number of Staff-Work (Job) Descriptors, Line Info
120-143 Read in Staff-Work Descriptors and Calculate Hours Available
150-178 Print Hours Available for Each Type of Wofk and Totals

200-214 Print Work Descriptors=>To Week Simulator Coop (899)




T.S. ARF

Heek Simulator Loop Logic

899 Step Week Counter et~

900-910
915-922

924-930
932-935
940-995
943-948
952;986

987
990-993

996

T.S. ARF

Is a New Week Wanted?—No-—> Done(1000)

If "yes"
Is a New Profile Wanted? If "No"—

If "yes"
Input a New Profile

Print Heading for Week's Output -4———J

“For Each Work Type:

Calculate Number of OQOccurrences - -

Calculate Mean and Variance for Total T me Distribution

‘Take 1 Random Sample from That Distribution

Print Results; Step Total Counter.

Print Total Time Requirements for Week

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. Deﬁiation

Note: Distribution of MEANS of alm any distribution is NORMAL about
ﬁus for total times it is acceptable
to sample a normal distribution regardless of shape of original

original distribution mean.

Using Fact That

1

distribution.

2-32
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Figure

10

- FETCH ARFDATA
OK. DATE FILED:

LIST

INPUT IS FORMATTED, NOT FREEFIELD.

10/06/70.

STAFF WORK, FLNT, 8-1-69
700.0, 35.0

2
3 13
4 01
5 02
6 03
7 04
8 05
9 06
10 07

02
01
06
01
01
01
01

11 08 01

12 09
13 10
14 11
15 12
16 13
20 12
21 01
22 02
23 03
24 04
25 08
26 09
27 10
28 11
29 12
30 13
31 14
32 15
50 13,
51 01
52 01
53 02
54 02
55 03
56 03
57 04
58 04
59 05
60 05
61 06
62 06
63 07
64 07
65 08
66 08
67 09
68 09
69 10
70 10

- 71 11

72 11

01
02
06
12
50

03
03
03
01
03
01
03
02
03
03
01
01
6,3
01
12
01
12
01
12
01
12
01
10
01
12
01
12
01
12
01
12
01
10
01
12
02
12
02
0n

14900
14900
12500
12500
12500
12500
12500
08850
08850

08850

08850
05700
00300

..... .
OHUVWULMO LI WL

[eNeleNeoNeNoNeNoNloNeNeoNol

20 00 02

40
40
40
40
40
40
40
40
40
40
40
40
10

HFORMFRFOOROOOKO

LMEHEUNOHFHOOMOWOODWODN

0 02
6 .14

6 14
0 02
6 14
0 02
6 13
0 02
0 12
0 02
0 13
0 02
0 13
0 02
0 13
0 02
0 14
0 02
4 12
0 02
6 13

5 03

0 13
6 03

0 00

00 TEACHER STAGE 2-4 LEVEL 2

00 TEACHER STAGE 1 LEVEL 2

00 TEACHER COORDINATING LEVEL 3

00 TEACHER NURSING LEVEL 3

00 TEACHER RESOURCE CENTER LEVEL 3

00 TEACHER GRAPHIC ARTS LEVEL 3

00 TEACHER SHOP LEVEL 3
00 TEACHER AV LEVEL 4

00 TEACHER MUSIC LEVEL 4
00 TEACHER PHYS ED LEVEL 4
00 TEACHER LEVEL 4

00 TEACHER-AIDE

00 STUDENT HELPER - TUTOR

2.75 0.00 0.00 0.00 COUNSELING, PRESCRIBING

0.00 5.00 0.00 0.50 PLANNING

2.44 0.00 0.00 0.50 TUTORING "

0.10 0.00 0.00 0.50 GROUP INSTRUCTION

0.10 1.00 0.00 3.00 PARENTS AND COMMUNITY

0.00 5.00 0.00 0.00 1IN SERVICE TRAINING

0.40 0.50 0.00 0.30 TESTING

1.00 0.00 0.00 0.30 SCORING / RECORDING

0.00 1.00 0.00 1.00 MATERIALS PREPARATION

0.00 5.00 0.00 0.50 SUPPORTING DUTIES

0.20 4.00 0.00 0.00 DISCIPLINE ;

0.00 3.00 0.00 0.50 SUPERVISING ACADEMIC ACTIVITY
10 20 03 25 00 04 20 00 08 01 03 09 O5
00 02 15 07 10
10 20 03 25 00 04 20 00 08 01 03 09 O5
00 02 15 07 10
10 20 03 25 00 04 20 00 08 01 03 09 O5
00 02 15 07 10 -

05 10 03 22 00 04 .20 00 08 01 03 09 05
10 00 15 07 10

05 10 03 15 00 04 10 00 08 01 03 09 05
20 40 15 07 10

05 10 03 09 00 04 13 00 08 01 03 09 05
10 00 15 07 10 :

05 10 03 22 00 04 20 00 08 01 03 09 05
05 10 15 07 16 :

05 100 03 10 00 04 20 00 08 01 03 09 05
10 00 15 07 10

05 10 03 14 00 04 33 00 08 01 03 09 05
00- 02 15 07 10

05 10 03 09 00 04 40 00 08 01 03 09 05
00 05 15 07 10

05 10 03 24 00 04 16 00 09 05 00 10 10
10 20 15 07 10

22 00 08 01 03 09 05 00 10 20 00 11 20
10 25 15 07 10

15 00 10 05 10 11 03 05 14 00 02 15 07
00 00 00 00 00 °
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S PROGRAM ARF

10
11
12
15
16
17
28
21
22
a3
24
25
26
27
28
29

33
35
49
41
45
53
Sl

DIMENSION AVL €15,4),1IT(4), IVTC15,4), IFTC4) ,HRS (15),0VHR(15)
DIMENSION PFLC15)
DIMENSION ITYPC12),THINCI2),TXAXC12)
DIMENSION IUTYC15),PAC15),PBC15),STC15),FACI5),WLDC15),>CT(15)
ISEZD=74$353731957
CALL RANFSET(ISZED)
DO 35 1=1,!5
HR5(1)=3.2
OVHAR(I)=3.2 ;
IDTY(1)=3
PACI)=0.9
PiC1)=3.3
STC1)=3.3
FAC1)=2.3
WLDC1)=C D
PCTC1)=¢d
30 PFL(1)=3.9
DO 35 J=1,4
AVL(1,J)=0e3
READ 4l, 1IT
FORMAT (S5,4A8) _
RzZAD, STU, FAC .
PRILT 51, 1T, STV, FAC
FOQUAT (/7,%DATA FOR *,ano,/,*s DENTS=#,Fdeds%, FACULTY=#,

52C F3.3)

S5
63
61
62

READ, IN

IF (lkeLEQ) GO 70 189

PRINT 62

FORMAT (/7 ,*STAFF TYPLZ*,26X, *NUMBER*,3X,*COST TOTAL =,

63C 3¥,*xHOURS QVERD*,7)

64
66
68
732
72
74
75
76
77
78
84
&1
B2
86
&7
55
&9
93
93
24

145
132

TiHiS=2ed

TOVHR=J.3

TC=4.d '

INT=0 ) ’

BC %93 I=1l,1l:

RZAD 75,8,110C,11385 (4\);'.)./1 (CIK)LIFT
FORUAT (S,13,13,F643,2F34051%,4a%)
X=N

THRE=THIS+{K5L1) %X

TOVJAN"TOV(I +0VIHAR(L ) *X

CT=0x%X

TC=TC+CT

NT=NT+N

PRINT 87, o IFTaNsC,CToHISCA)HCVHRIK)
FoLaT (1\ I«.)? Jlrt\ll‘))s.l‘5.9)1‘3-._11"3-‘.})

HOO Oy =HRL Gy =T

OV GO =0V

ColTIIU:
PRINT 94,LTsTC,TilRS,TCVEN
FORMNAT (7237, %TOTALS A, 28X, 15,85, 2F8e2,F560)
RAZAD, 1
IF (13 +Loe J)Y G0 TO lsde

]:R\K: | ' . 2 - 34

wll Toxt Provided by ERIC



184 DO 136 I=1,1IN

136

READ 138, AaIDTY(Y):PA(K)JPB(K)oST(K):FA(K):ULD(h):PCT(K);

137C C1UTCK,JI,sd=1,4)

198
115
16
117
118
122
124
125
126
128
131
133
135
137
138
139

lal
142
143
153
" 151
152
153

FORNMAT (€S,213,2F41,4F542,1X,4A8) -

READ, IN,Nl,h2 '

N3=N1+l}

Na=N+N2

IF (IN.LS.2) GO TO 398

DO 143 1I=1.,1n

READ 125,K, CITYP(J),THINCI) , TXAXCJI»J=1,N1)
FORNMAT (S,13,6(C13,2F3.¢))

IF (N2 «LZ. 2) GO TO 131

READ 125,i¢, CITYPCJI,THIN(JI s TXAXCI) , J=N3, Na>
DO 142 1i=1,N4

L=ITYP ()

IF (L «LE. @) GO TO l4a2
AVL(L;I)—AUL(L:I)+TNIN(N)*HuS(()/lba 2
AVL(L,2)=AVL(L,2)+TiHIL G *0OVHI(KY /1220

IF (TXAX(M)eLEZ3.3) GO TO taz

LAVL(L, 32=AVL (L, ) +ATUAX Q) =TMINC19) I xHRS(KI/133.8 .
AVLCL,4) =AVL (L, 4) + CTXAX () =THINCX) )*OVHRC(K) /12342

C IJTIAVUL

CONTINUE '

PRIUT 151, IT .

FOZMAT (//,%HOURS AVAILASLE FOR TYPES OF VORK, %,4A8)
PRINT 153 :
FORMATC/Z,+TYPE OF YWORK*,25X, *xREGHRS OUHRS EXREGH EXOVHR*,

1543 * ll}a\nl S%)

155
156
157
158
159
162
162
163
164
165
166
168
169
173 -
172
173
175
177
178
239
2Jl

TOT1=U.2
TOT223.3
TOT3=243
GTCT=2.2 .
DO 175 I=1,15

G=AVLCI, i)+AVL(I1,2)+AVL(I,3)+AVL(1,4)

GTOT=GTOT +G . N

IF (GCeGTecel) CU TO 166

IF (IOTYCI)eZQe3Y GO TO 175

TOTI=TOTi+aVLCI, 1) .

TOT2=TOT2+AVL(I1,2)

TOT3=TOT3+AVL(1.,3)

TOTa=TOTa+4VL(1,4)

PRIUT 173,1,CLUTCLod)sd=1,4)0CAVLCILJ)NJd=2,540,0
FORMAT (¢1: )ICJ&\;Q(;uJSF? 1

CONTINUE

PRINT 17\$JTOT!:TDTd:TOT:ﬁ:TOTd:GTDT

FORUAT /237, *TOTuLS%(c2is5F7 1)

I)h-"T l)‘l‘ I’P

YUilinT (/77,5 %x% U({ DaSCRIPTIAS FO.U%,4A8)

2383 PRINT 22a oo,
2d4

FOOMAT (/,*U0RH TYPEX,20X,*01ST RANGE*»4n,*3TU  FAC CO0lix,



235C = CHG=»,/)

237
229
211

S8 214 1I=1,15
IF CIDTY(1).LQ+3) GO TO 214
PRINT 213,51, (CIWT(1,d),d= laq)aIDTY(I);PA(I):PB(I)::T(I)aFA(I)a

212C YLDC(I),LPCT(1D

213
2l4
898
899
932
921
935
912
912
915
.916
929
gz2
924
925
927
928
929
932
932
933
934

935 .

94d
94]
942
943
945
948
952
52
' 955
969
962
965
97¢
972
975
97¢
983
9§82

§554.

956
44

FORMAT (1X,12,2Xs4A8,12,2X0F3elslid=sF3¢1,2X,4F5.2)
CONT INUE
N=2
N=N+l
PRINT 631
FORMAT (/,=D0Q YOU WANT 4 NEW WEEK?x)
INPUT, U
IF (M «NEe. BHYES ) GO TO 1033
TTOT=J.3
PRINT 916
FORMAT (/,%D0 YOU WANT A NEW PROFILE?x%)
INPUT, !
IF (¥ +NE. BHYES ) GO TO 932
PRINT 925 : i
FOAMAT (/,*TYPE IN CHANGE FACTORS, F FORMAT, | AT A TINME*)
20 93¢ I=1,15
PRINT 929,1
FORMAT (C1%,12)
INPUT, PFLAD)
PRINT 933, 1T
FORNAT (/,*D2MAND FOR VORK IN WEEK *)IZJQN&QRS)_
PRAINT 935
FORNMAT (/,#W03K TYPE*x,27X,*0CCURS %, 3%, *HOURS%, /)
DG 995 1=1,15
IF C(IDTY(1)sLZ:2) GO TO 295
IF CIDTY¢1)«GTWe3) GO TO 995
HM=IDTY¥(l)
X=5T(L1)*5TU+FACLI) *FAC+ULDCI)
NOC=X%(1-¢+PFL(1)*PCT(1))
IF (NQCC +Lis 23 GO0 TO 992
GC TU (955,965,975), i1~
EX=(PACII+PLCIII/Ce D
VARX=((PLlI)=PACL))Ixx2) /)24
G0 TO 950
EX=(PA(1)+PB(IY)/2.
VARK=(PS (1)'4:{(1))/6 3
g0 TO 9bJ
EX=(RP3(1)=PACI)2%J23+PAC])
VARX=SEX w2
Y=(0C
oSR=YRER
JATNEV AL
vIL.n-;,JT(”n XD
CoLL UOIGT (Y,lii,a3laiin)

2 - 36



993 TTOT=TTOT+Y

992 PRINT 994, 1,CIvT(I,d)sJ=},4),10C,Y
994 FORMAT (1X,12,2X,4A8,15,F9.1)
995 CONTINUZ

996 PRINT 997,TTOT

997 FORMAT (/,3X,#«TOTAL*,34X,F9.1)
998 GO TO 899

1233 END

1928 SUBROUTINE HNDIST (Y,XM,SIGMA)
1225 D=Q.0

1039 DO 1843  J=lasl2

1835 S=RANF(-1)

1248 D=D+S

1245 Y=(D-6.2)=xSIGMA + XM

1853 RETURN

1355 ZND

1362 ERDPR0OG

2 ~-37"
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EDSIM I

The EbSIM I]hodel is fhé’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 assumﬁtions 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 pedagogicél areas.
From input data about each event, a tabulaticn 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.
) i

The operation of EDSIM I is best explained through examination

of the outjut it produces,

1This model was developed as part of the Model Elementary Teacher
Educatior. 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. Il. Final

Report. Ed 043 - 383, \ .
i - "Summary;: A TFeasibility Study on the METEP", Phase IIK\ Final

Report. Ed 043 - 584,




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 rums.)

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 pérformance
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 not be 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 this 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

3-2
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Computer Output Nuaber 1. B . - E ' IR

3
}

- SCHOOL OF EDUCA T\1

chomr — . = ]

RUN NUH r‘

: .. ~..-DATA. DERIYED %B.cr-s_..s;u_-;za;éél_ _EOR _H.R,. ?)
'f' | ’"”?HEfEUE&Eﬁ—Ef—E?DBEETE“YE’EKEE"#EEFTEE"I§'75"”"\
T T n}'"é: NUMBEG cF’"ﬁiz'o"i“-_f[ffi‘f’ﬁé’r’:"\iiﬂ'IfgH | RESULTS WILL BE}
X PRE_AND_PGST ‘TEST PROBA e,z_L“-,
| IR

Hol,  BERAVe T 8CT. TLLARTS T MAT  ASETH. T Els
e ]

PRE 0.050 0,050 0,050 0,050 0,050

°
POST 0900 04900 0,900 0¢900 0,900 0500  0c¢S

“
-~
-

S
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-..-Computer Gutput Number 2

| SUTPUT STATISTICS FOR FROFIL:

HUMAN E‘ATI”NS SPECIAL:

3-4

. ! . . i . 3 . . LI ) . - .
- — NUMBER CF PERFC mnu_é‘éi'T WINTIR
_ ‘HeRe  DBEHAV,  SCI. LJARTS MAVH ASETH, SeSe FORG
... PC .. 50 50 20 60 -, 20 20 .20 26
L L TYENT TYPE SELECTION pncsn-
HeR,  PLHAY.  SCl. L ARTS  MATH ASETH. S+Se  FOR.lL,
- ET 1_ 0,250 ___0.250_ 0,250 __0.250 _0.250 " 0,250 _0.250 0,250 _
EY 2 0.200 0,200 0,800 0,200 . 0:200 0,200 0.200 0,200
—EiR 0¢150___0.150___0¢150___ 0,150 0150 __0.150 ~ 0,150 0.150
CEY & 0.160. 0,100 0,100 0,100 0/i00 0,100 0.100 0,100
— ET.% 0.100___0100___0.)00__:0.100___0,100__ 0,100 0,100 __ 0.100
- ET © 0.Q80 0.080 G000 0.060 0.050 0,000 0.080 0.080
—  EY 4 __0:.050.__0; 050___0.050___0.05 0 ___0.05n 0.0%50 0.!.05_0___..(“0.50.-_-,
£ o 0050 0,050  0:050 0,050 0,050 0,0%0 0,05¢ 0,0%0
- ET.9__  0,0l0 _0,000__ 06010 - _0.010 ' _0.0l0 _0,0l0__0.0l0 0,010
£710 0,010  0.010 06010 0.010 . 0010 0,010 0¢0)0 0,016
e PERCENTAGES OF STUDLNTS PASSING F
FERCETTT , T T : T
PASSING S . . ‘
TR, CCHAV.  SCI.  LoARTS  WATH — ASEIH.  SoSe  FORWL.
TAY LEAST T 0673 0,613 0,293 0.5200 00,320 0.320  0.2937770c %27
.;ﬁlﬁLEAS 2 041730253 0,073 ___0:107 _ 0053 0093 - 0:067 000%3
AT LEAST 3 0,053  0.060 ©.000 0.000 0.000. 0,013 0.C00 0,600
_AY. ltﬁs.“_n_;_,ogozz 0.000___0.000__0.000___0.000__ 0:000___0000___ 0000
AT LEAST 5 0:000 0.000 0.000 0.000 -0.000 Q000 0000 (000
AT, (rns( _6_ _.0,000__0:.000._.__0,000__0:000___0,000__"G,000___0c000 __0.CC0
AT LEAST 7 0,000 0.000 0,000 0000 0,000 0,000 0000 QGO0
AT LEAST_ B2 __0000___0:069___0.000___0.000___0:000__ 0,000 _ 0.000__ 0020
AT LEASY 9 0,000 0,000 0,000 C.000 0,000 0,000 0,000 0 000
._All[ys1 10 00000000 0,000 __0:000 0,000 0,000 0,000 0000
L PERCENTAGES 0F STUDENTS !A‘l]hor
— PERCENY__ | — ——
FAILING : .
——ee MR BEMAV.  SCI.  LOARTS  HATH ASEJFH SaSc  FURels
CATUERST 1 14000 10000 0,980 1.000 0,960 0987 0,933 0,047
AL AT TR 1000 0. 987 T 0815 “mvu"’"'u.;n T2 70T T 00 B0Y
_AT LUAST 3 1000 0,987 0460 0,867 0,413 0,533 0387 Q507
TR LAY o““"oc973"’00&9§‘ 0,250 “'0'760'"” 21TOLNT T 02T 0700
CRGWTRST S 0490706813 0,133 QeST3 0080 0,007 0007 0,147
MY LEAST € 00720 770,653 U080 0,893 0,053 770,013 70,0607 UL cLu
AT LEAST 7. 0573 0600 0,077 0173 0,000 0,000  -0.013% (013
AY LEAST 8 04400 0,760 0.000 0,080 000077 70,0007 000 0,000
: 21 LEAST 9 0213 00iuY 0000 0,040 0 000 0,000 0000 0,000
VI ne o n o enn n Y~ o menes n e rae -~ P, - e .
. r



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 inhours 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 ﬁrofile starts with a given number of
performance criteria to méet in each area. For each area in turn,
the pre-test probability distribution is sampled; the numBet of
performance criteria to be met in that area is reduced by the number
of pre-test successes. N

It 13 then assumed that each remaining performarice criterion to
be met will result in a demand for one imstructional event. Further,
the probability of failing the post-test is sampled the number of.
times indicated by this number of instructioral events to be taken;
eack 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 distribﬁtion for the pedﬁgogical 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 Qutput 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.

¢. The average time requirement.

d. A histogram of completion times.

e. The average time for this profile each srtudent 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 esrly development of the Model

Elementary Teacher Education Project indicated the following:

1,

2.

5.

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

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 .0l 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.

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, v

It 1s 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.
Group concensus is not a substitute for detailed planning.

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 followihg pages.
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FIGURE 1.

BASIC FLOWCHART FOR FIRST STAGE MODEL
-COMMENT S~

Input ‘
Data input data for a given run

do the following for each profile
in the run

Each

Student do the following for each student

in this profile

do the following for each area
in the profile -

!
|
! Compute :
" Net PC compute the net number of PC
' | in Area . the student must meet in the
| ! area
1 .
{ 7
L ! Get an . |
| ’ Event Type ‘ %
! l for each Select an Event Type for each PC
i | PC
! { S/
’ l Sum _
! -~--4  time in from the number and time of each
{ this area Event Type, sum the time gpent
! in the area
| 7
" 1
hem e STogélt ‘ sum the area times to get total
tuden student time in this profile
Time _J
N
v Print
- \ Profile
- - T == = - - - % gtatis- compute and print summary statistics
' \tics
Y

( co to A ) see if another run is to be excuted



INPUT DATA FOR EDSIM I

1.
2.

3.

Number of different profiles to be tested (13 or féwer)
Number of students in each profile (same for all)

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

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

For each area of instruction:

a. The prgbability of passing a pre-test, and needifig no instruc-
ticnal wyent to satisfy one performance criterion (same for
all critgria in an area).

b. The probability of passing a post-test, and not needing a
second instructional event to satisfy one performance criterion

(same for all performance criteria in an area).’

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

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

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

Parameter Card !

COLUMN CONTAINS
1-4 Number of students in run (ﬁ:9999) I Format

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

9-12 Some information for, event types for after post-test dis-
: tributions (usually the same as before post-test distri-
rbutions 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)
. _ . p
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 Sub;raction‘

21-25 Multiplication 3
26-30 Divisioﬁ

31-35 . Combination of Processes

36-40 Fractions

41-45 Money

46-50 Time

3-11



COLUMN - CONTAINS

51-55 Systems of Measurement
6-60 Geometry

61-65 Special Topics -

Pretest Probability Card

(one cerd required)

Iy

‘1-5 Probébility of passing a pretest for numeration

6-10 ° Some information for other 12 aréés listed on Profile -
to Card '

61-65

Post-Test Probability Card

(one card required)

1-5 Probability of passing a post-test for numération
6-10 S ‘ . . ;
" to ome information for other 12 areas on Profile Card
61-65

Event Type Time Cards

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

1-5 K Time in hours to ¢omp1éte eﬁent'type 1. (6, 11, 16, 21)
6-10 " Time in hours to complete event type 2 (7, ié, 17, 22)
11-15 Time in hours to complete event type 5 (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 read as F 5.0, but decimal point may be included to
give fractional hours.




Event Type Distributicn 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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T.ﬁ 34

BASIC NUMP
IDENT

PCINA

ERS

PORTRAN formats for each card are:

(314)
(5A8)
(1375.0)
{13F5.0)
(1%55.0)
(5F5.0)
(25F3.0)

([r o1sr

f’r TIMES
F’ocr'

event tvpe times (2)

Flf

~posttest probabilities

yd

anA

=-pretest probabilities

(mmz

«—P.C. in each area (1},

( GASIC NOS.

“——conmments identifying the run

$—~number of students, ETs, profiles

“~—egvent tyre seleciloin rrcis.

(1) one card for each profile Seing considered
(2)
(3)

1% cards, one for each area
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Aruitoxt provided by Eic:

nno

15

16

17
17

PROGRAM FNS M)

CAMMON sA, PCINA(12413), APRE(133s APOST(13). TPCINA (1334
1PASA(13410)s FAIL(13,10)s DCUM(13.25), ETSUM( 13,252, NOET,

1SCUM(13425) NO2FT

DIMENSION FTIMF(29) ETOISTI13425) . TSUMI13) ¢ TMEANCL3)

DIMENSION PLCCK(10) +COUNTL10) eFROMIIO)eTO(10)
DIMENSION CEM(I13:.25)¢ TOEM(2D) ¢ wWORDIIO)
DIMENSION PERPAS(II3¢10)e PERFAIL(IIWI0)
DIMENSION- BTLE(20:5)ETNDIST2(13:25)
ODIMENSICN KFD(13)kPD(13)

INTEGFR DEF+ PROFILE «PECCFEAREAS
INTEGER PROL In

FAKE = RNOG(1)

RUN = 0.0

READ PARAMETERS FOR THIS RUN

READ 201+ 1S8TUDNOET NO2ET «PRCLIMDEF
IFtEOF +60) 8004

READ IN NEw VALUES

CONT INUE

CALL DEFINEZ (CEF PROFILE (PEECEE AREAS)
RUN = RUN + 1, s KP = 0

STUD = 1STUD

READ 209 (40RD(J)eJ=1:5)

DO 5 M=l . FROLIM

READ 210, ( PTLE MM )« I=1e3)

READ 203¢ {((PCINA(I«J)eJT1413)el=1.PR0LIM)
READ 203. (ACPF(J)eJ=1413)

READ 203+ (APOST(J)eJ=1413)

READ 207« (ETIVME(J)vJ=1e25)

REFAN 2C8S¢ ((FTNIST(l e ) e J=14253¢l21.17)
READ 205¢ ((ETDIST2(1eJ) e Jd=1e425)el=1413)
HEADING OUTPUT -

KPP =z KP 4 1 $ ' PRINT 229.KP

PRINT 2302

PRINT 304« RUN

PRINT 306« (WORD(J)eJ=1:5)

PRINT 308,PRCFILE,ISTUD

PRINT 310.PROFILEPROLIM

PRINT 312

PRINT 23¢C

POINT 3%'4¢ (APRF(J)eJd=141)

PRIMT 31S. (APOST(J)eJzl 13

CREATE NEw CUMULATIVE E«Te DIST.

00 17 JU=1.13 :
DCuUM(Jel)Y = ETOIST(Je 1)
SCUMIJDIIZETDIAT2(Je 1}

DO 1S 1=2.NOET

OCUM(Jel) = BCM(Jel=1) + ETDIST (I

DO 16 1=2.NO2T .
SCUMIJel) = SCUM(Jel=1) + ETDIST2(Je1)
DO 17 1Z1NOFTY

QCUM(CJsl) = SCUM(J«1l) =.0C01

DCUM(Jel) =CCUMIJelid)=eCO!

CONT INUE ;

PRINT 267¢ ((PCUMT o o I=1c1D3:J=1MOFTY
PRINT 271

D0 apn I1PRO=!,PROLIM

CL.LEAR AREA COUNTERS

0O 11 I=1.13 L) TSUM(1)=0e

DO 11 JU=1,.1C L3 PASSIT4JY=00 € FAIL(1.J)=0s

N e L - e - e e - - e . @ -
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Aruitoxt provided by Eic:

o0 0

0

12

25

27

29

too

43
45

a7
41

(-]

6%

ag

CONTINUE

DO 12 J=1.13

DO 12 1=1.25 b TOEM{I)Y = O,

DEM(JsI) = Co .

LOOP FOR NO. OF STUDENTS

0N 100 Is=1,18TuUD

FOR EACH STUDENT: MARCH THROUGH THE MAZE
SUBRCLUTINE PTEFST NOw HANDLES THE AREAS
CAL; PTEST(IPRO XKFD%PD)

HAVING COMPLETED PRE/PCSTe SAMPLE ETDIST

CALL SAMPLE (KFD.KPD)

STIME=De )
FIND STUDENT TIME AND STORE ON ORuM viA Lu 11
DN 29 I=1.13 & CONSTZ0s & DO 27 J=1«NOET

-DEMIL4J) = DEM(I,J) + ETSUM(I] D) .

CONST = CCNST + ETGUM(T4J) + ETIME(Y)

TSyMel) = TSUvM(I) + CCNST

STIME = STIME + CONST .
WRITE(11.251) 1Se STIME e
PRINT 253+ 1S.STINE ' e
END STUDENT LOOP -

CONT INUE

PROFILE STATIGTICS SECTION

REWIND 11

SEARCH LIST TwC TIMES FOR HIGH AND LOW

READ t11.:251) IDUMHIGH

ALOVW = HIGH

0O atl 1=24i5TUD

READ (11.251) IODUM.TEST

IF(TEST«GTHIGH) 43,45

HIGH = TEST

GO TO 4l

IF(TEST «LTe ALCW) 47,4}

ALOW = TEST ,

CONT INUE . N

"REWIND 11

SET UP INTFRVALS FOR HISTQGRAM
suB = 10,

IsyR = suB

TDIF = HIGH - ALOW

A = TOIF/SUB + «9

INC = A s CAINC = [NC
BLOCK(1) = ALOW + AINC =~ 1o

0O 61 U=2.1S5UAR

Bl OCKX(J) = BLECK(J=-1) + AINC
PRINT 301« (BLOCK(I)sl=1410))
FROM( I} = ALOw

TO{1) = ALOW + AINC

00 65 J=2:1SUR

FROM(J) = FROM{J=1) + AINC+1l.
TO(J) = TO(J~1) + AINC+l. o
00 48 K=[+10

COUNTIXK) = Qe

T = O £ 3 TSO = Qe

READ IN TIMES FOR HISTOGRAM AMD MEAN=-SD COMPUTATION
DO S1 I=1+1STUD

PEAD (11e251) IOUVMSTINMC

COUNT THF TIMF M A HIST INTERVAL

00 62 J=t ISuUR

IF(TIMELE«NLOCK(J)) 63,62
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62 CONTINUE
63 COUNT(J) = COUNTI(J) + 1,
' T =T + TIwmE
51 TSO = TSO + TIME®x2
AMEAN = T/5TUuD
DENOM = STUD ¥ (STUD-~1le)
VAR = (STUD*T&O - T*%#2)/DENOM
€D = SORT(VAR) -
DO 53 JU=1.13
S3 TMEAN(J)I= TSUM(IJIZ(ISTUD=-PASS(JW1))
D0 6 J=1.NOET
DO 56 L=1s+123
* 56 TDEM(J) = TDEM({JU) + DEMILJ) .
C COMPUTE PASS , FAIL OCCURANCES FCR 1 TO 10 TIMES
- DO 67 1=14+13 . :
D0 67 U=1.10
PERPAS(T1.J) = PASS(IIWJ) » STUD
67 PFRFAIL(J«J) = FAIL(]«J) ~» STUD

REWIND 11
(o # & & & 8 % OyTPYT SECTION +* &
c ~ PROFILE PAGES OUTPUT

KP=KP 4+ 1 < ORINT 220.KP
PRINT 345. PROFILE. IPRO

PRINT 335. ( PTLE(IPRO«1)ei=1e3)
PRINT 3464PEECEEPRCF ILE

PRINT 230 .

PPINT 348.PEECEE. (PCINA(IPROGJ)eJI=1413)
PRINT 350

PRINT 230

DO 71 K=1+NOET
71 PRINT 352y Ko (ETDIST(JK)sJU=113)
PRINT 351
PRINT 230
DO 70 K=]1.MNC2ET _
70 PRINT 3582. Ks (FTDIST2(J4N)eJ=141D)
PRINT 354, PEECEE
PRINT 355
PRINT 230
DO 72 K=1410
72 PRINT 356+« K4 (PERPPAS(JeXK)eJd=1413)
PRINT 358. FEECEE .
PRINT 359
PRINT 230
. DO 73 K=1410
73 PRINT 3564 Ka (PERFAIL(JK)¢JI=21e1D)
] KP=KP+ ) L3 PRINT 220.KP
PRINT 375« PROFILE
PRINT 377. PROFILE W HIGH
PRINT 378+ PROFILE « ALOW
PRINT 380« PROFILE « AMEAM. SD s
C HISTOGRAM OUTPUT
PRINT 382. FPROFILE . IPRDJINC :
PRINT J384¢ (FRCM(J)J=lelSUR)Y : t
PRINT 385¢ (TO(J)eJd=14618UB)

PRINT 386

PRINT 388¢ (COUNTI(J)sJ=1e15UB)
POINT 286

PRINT 390. ARPEAS

PRINT 230

PRINT 392 (TMFAN(J)oJ=1¢13)

O
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Aruitoxt provided by Eic:

sz

FORMAT

¢ A7x « SHISTOGRAM FOR® (A5 [H¢/« IXe¥wlTH INCREMENTS OFS,

114.% HOUOSE /)

Jsa
385
386
Jes
a0
02
400
a02
aca
406

13

10

18

20

FNARMAT
FORMAT
FORMAY
FORMAT
FOR2ATY
FOGRMATY
FCR:ATY
FORMAT
FARYAT
FORNMAY
END

(SXet FRTIM #4IXe10(FSe0s8X))

1/7¢5Xe» TO 3:aXs10(FSe0e&X))

(/7FXeBHE «w & «(10(UH @ =~ - 4 3)

(/75X e AaNULMOER® SN {01FI60e6X))

C/777¢3TX «#THE AVERAGE TIME IN KHOURS SPENT IN £ACH ®.A%./)
(S5X ¢ FHARES o IX ¢« 13F86 1)

145X« BOEMAND FOR EVENT TYPES-WITHB,13.% TYPES AVAILAWES /)
(SXtETE12¢3%41FH.,0)

(/7/7:20x+25%UM CF AGOVE OEMAND = 8Y TYPES o/}

125%«10F B0} :

SUBROUTINE PTESTIIPROWKFD«XPD)

COV.MON

ZA7 PCINALLI2¢1D)e APRELID)e APOSTIID)s TPCINA (1D,

IPASSII3¢10)e FAILEI3¢10) ¢ DCUMIT13¢25) ¢ ETSUMITI3¢25) ¢ NOET,.

DIFENS

ISCUMTET32R) e MOET

ION KFC ¢ 12)«xPD( 1)

SHIFT PCINA TO TRCINA
DO 13 U=1.13

TPCINA
DO 100
P s 0.
K =0
NOPC =

(J3 = PCINACIPROWI)
1A=1+413

PCINACIPROC LAY

PRETEST SECTION

0C 20

121 «NORC

R = RNOGI(2)
IF(APRE(IA)-R) 20018418

TRPCINA

(lay = TRCINACIAY ~ 1o

XK 2K 4+ -

IFIKGTL10) K=l0O

PASS(IAWK) = PASS(IA«K) + 1o
P e P ¢ e

CONT INUE

KOD (1A

YEYPCIMACTA)Y

POSTTFST SFCTIOM

F = 0.

- RF = 0O

25

30

100
S0

NORC =
00 3o

TRCINA(IA)
1=1.n0PC

R = RNOG{2)
IF{APOST(IA) « R) 25.30.30

TPCINJ.

t1ay = TRCINACIA)Y + 1.

KF = XF + 1

IFIKFeGTeIN) KFx10

FAILIIAKF) = FAILUIAKF) + 1,
FeF + 1.

CONT INUE .

POINT S0« JAe P. F

KFOLLA

) =KF

CONT INUE

FORMAT

CIOX « 3FROM SUA TEST  AREA IS 0185 5X4PASSING®*s FS.0¢5X,

14FAILURES® ¥ 5,0}

RETURN

% END

SURRDUTINE DEF [ML(CEF (PRCF ILE PetChh  AREAS)
INTEGER DEF .+ FPPOF{LE PEECLL  ANLAS
PROF ILF =5H .

PFECES

TG

AREAS»SH
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Aruitoxt provided by Eic:

RIC

C
c

<

KEzvpe
PINT
PRINT
00 7a
PRINT
PRINT
PRINT
.8 s

GFT A

74

400
GET A
60 YO
STCP
s & @
* & @
FORMAT
FORMATY
FORVMAT
FORYAT
FOR® AT
FOonvar
FOMR'AT
FOAMAT
FORMAT
FORMAT
FORMAT

2 FRA
.« & @

253 FOAMAT

302 roRMAT

ION s

304 FORvaAY

306 FORVATY

08 FCOR*AT

310 FOR“aAY

IVUTEO |
FO&vaAY
FASMAT
FORMAT
FORMAT
. @& ¢
FORMVAT
FOR*AT
FORMAT
FORMAT

B%Q

201
203
20%
207
209
210
231
251
21%
220
230

312
J14
31s
33s

345
346
48
350

} 1
ad e
230
Kz 1NOCT
402 Mo
ala

Q0. (TOEM(J) (Js1NOET)
& [LNO OUuTRULT

Nfiw PROFILE

PRINT P20
HoCt

ICEMIJK)eJ= e 1D

CONTINUE

NEwW RUN OThERWISE STOP
3

* % & QUTPUT FORMATS # «
® GINCRAL FORMATS ¢ @
(ala2x.Al)
(13FTen)
(2SF3eNj
(SFS960)
(S48
(2AB.AQ)
(uSXDH2R)
(134FS.0)
(110X eoPRAGE 1) e %413 /)
(1ML -} ICX 2PACE NOG®# 1347
(16X« NUV, Pes Ve A0D.
CTe ™MCNEY virc MEASe
* MITADING PAGE & 5 8 o
(2X“5‘3X'F10l“)
(O8Xe*2 D S I M [#,//7428%%8 S H OO L
I M UL AT L QNG
(T2Y « OUN MUVAFER ®F2e0arz/77)
(32x«*DATA ZERIVED FROYM ®5A8,//)
(20 e 2THE RIOMAER CF STUDENTS [N EACH ¢,25.¢
(29X« *THE MNUMCER CF ®.a5.
S #4137y -
(a2x%«20RS AND BOST TEST PROSGASILITIES FOR THIS RUN®,//y
(TX4OPRF ¢ SX 12X FTeNelIX))
(/7e0Xe%POST O SYe)13(2XFH4301X)}
(STxe20B0AA /)
¢ PRCFILE PAGES € ¢ & 8 @
(50X« *OUTRUT STATISTICS FOR #.A5.16./)
(A7X ¢« *NUYESR CF #4A5.°5 IN THIS ¢.A5./) N
(ax«AS, IR FSe0adXx))
CIHL /405X *EVENT TYPE CSELECYION FROBAUILITIES® ./ eS1Ys

SUB. [o 3 AV CeOuP

GEOQ.

MULT e
SPsTOPo® s/}

OF EOUVC AT ]

1S5¢.15.,)
¢5 FOR whiCH RESULTS wilLL 2E OouTtP

$ SREFORC POST TESTe, /)
. 353 FORMAY

LEAFTER
AS2 Fomnar
A54 FORVAT
355 FORVAT
356 FORMAT
A58 FORMATY

g
359 FORMAT
375 FORMAT
377 FORNATY
370 FoRNAT
380 FOfRvAY

INDARO DEVIATION OF

CIHY /7 4REX L SEYENT TYPE
POST TFSTe./)

(SXe®ZT® (302X 1IFAY)
C/77 430K OEERCEHTAGES OF STUDENTS PASSING #4ASe* PRETESTOE )
(AXEPERCENT® 40X« PPASHING e

(2X ®AT LEAST #,12¢1Xe)I(3XeFS3))

(/7/7402X«#PERCENTAGES OF STUULLNTS FAILING #:454¢ POST TESTSS®

s

SELECTION PROSARILITIES®/eS1 7.

(aX *PERCENT e /eaX SFALILING®)

(43X« ®TIVE OIMENSION OF THMIS ®,AS.//)

EPOXSHIGHERT TIME IN THL *.85, @ 1Gg8,F0,1. # HOURS®./}
(POX e QLOWFTT TINMC 1M THE #,AG. ¢ (S0 ,FSele® HOURGE o /)
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IF (DEFJEQ« 1) 10+ 20
10 PROF ILE=SHLEVEL
PEECEE =SH AREA
~ AREAS=SH ARCA
GO 1O 30
20 IF (DEF«f0Oe1HAY 2S5, 30
25 PROF ILE=RH APREA
PEECEEsSHSKILL
ARFAS=5SHSKILL.
30- RETURN
END
SUBROUTINE SAMPLE(KFD,.KPD)
COMMON /A7 PCINA(12¢13)s APRE(13)¢ APOST(133s TPCINA (13)+
IPASSE13410)y FAILI13410)e DCUMIILI3¢25)¢ ETSUMI1I3:¢25)¢ NOET,
1STUM13425) «NO2ET
DIMENSION KFD(13)«KPD(13)
DO & 1=1.13 s DO 8 U=z=1,25 : -
8 ETSUM(IWJ) = Do
C FOR ALL AREAS, WITH NEW TRCINA
DO 80 JU=1413
N=TPCINA(J) :
C GIEENERATE RANDOM NOe AND FIT INTO CUM DI'STe
M=KPD( J} ’
DO S0 1=1eM
R=RNOG(2)
DO 30 IDIST=1.NOET
ISAVE=1IDIST
IF(R-DCUM(J.ID!IST)IIZ2S5:425430
30 CONTINUE .
25 ETSUM(JJISAVE)=ETSUM(JeISAVE i+l
50 CONTINUE
MM=KFD(J)
DO 65 =1 MM
R= RNOG(2)
DO 60 IDIST = 1.NO2ET
ISAVE=1DIST
IF (R=SCUMIJIDISTI) 63463.60
60 CONTINUE
63 ETSUMIJLISAVE )= ETSUM(JJISAVE) +1 .
65 CONTINUE
80 CONT INUE
C PRINT 70¢ ((ETSUM(IT,U)el=14133¢J=1NOCET)
S T0 FORMAT (SX ¥FPOM SUB SAMPLE ETSUM#,./4({10X«13FS«0)}
RETURN & END
. FUNCTION RNOG (¢ ICOCE)
C GENERATES ONE MOe PER PASS OF LENGTH DETERMINDED 8Y INDEX
IF (ICODE«EQ.59999999) GO TO 100
, RNOG=RANF {~1) )
100 CONTINUE
RETURN $ _END .
SCOPE '
aLOAD

- - . e——— o mmmen - e s e - e aw - ———_ - co et e memee e e w e wen
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EDSIM 2

EDSIM 2113 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, EDSIM 2 the computer
simulation "steps thfrough" the same secquence of events as the envisioned
METEP design. It :%in 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 nf design changes being contemplating, (Figure A)

An initial attempt to create a single computer program to exhibit
the essential variety of the METEP system was deemed inapprepnriate.

From 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 computér
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 daca 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

1This 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.

o :
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the system. The second file lists the I. A.l 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. ha wust 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 fiie 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 requireménts
relate to physical space, faculty, Anq 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.

Postponihg for a moment the first program, which is a data editor,
the remaining twc 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

lAn "Instructional Alternative" (IA) is an activity through which a
student prepares himself to meet the stated criterion and occasionally
several related criteria.

2A "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.

3The 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 T. 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 convert 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

"raw'" data can then be cycled through the program

data. The connected
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 erach slot represents one digit.

1 2 3 4 5 6 7 8 9 10
PC -~
M"Y N T Sy
area sub~area unique G/S 0BJ Evaluation
identifier ) type
Explanation=

AREA = yvhich area the P.C. is placed in, i.e., math, human
relations, 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 thi:. 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.

I 4 5 6 7 8 9 10
I.A. \
’ \-‘_—’—_—'Y-\'—-/ \ . \' N
area digits 3~6 of PC Unique Identifier

Explanation=
AREA = vwhich area the I,A. belongs in

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

UNIQUE IDENTIFIER = A unique four digit number wiiich 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 sirulation.

SIMULATION PC CODE = _' 1 2 I 3 | 4 l 5 I 6 I 7
C—-V._-___..« e —V

AREA ##IA G/s SEQUENCE.

Explanation=
AREA and G/S are as above

#IA = number ¢t I.A, which can be taken in an effort to satisfy
the requirements of the P.C.

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

SIMULATION IA CODE = l [ 2 |3 I 4 _' J 6 l

AREA SEQUENCL




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. J

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.

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

ELEMENT 4 =vminimum 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 hcurs this faculty member must coumit
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~teachingylab. '

Program 1 alters only three of the above e¢luments. Altered elements

4

are: S
ELEMENT 1 = now contains the translated 6 digit I. A. code.
ELEMENT 2 = is translated from ber 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 1link to this P. C. This file is
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placed on data cards, one P. C.~I. A, set i)er 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 bf dafa 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'"cfeated"’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 recc;rds
are generated by the following scheme.

At the time, the METEP system contained ébout 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 géneralist P, C, wera included in the
data in the simulation modél.

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
11 assumes that a student will elect to attempt to pretest each P, C,

Those P. C. succéssfully pretested do not require further action,




For those P. C. not successfully pretested, an I. A. must be
selected with the aid of the P, C.-I. A. file prgz}ously described. The
selection process is set up so that any one of a set of I. A. linking
to this P. C. is equally 1iFeiy 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 probabilify
distribution from equally likely to greater likelihood of selecting lhe.
first or last I. A.s of a set. For example, if three I. A's are in a
set, the PARAMETER values 1, 3, 5 would yield probability distributions:

Pal Pe=3 P=35

P (x) P (x) P(x)

- e

— |

1 2 3 X ~1 2 3 x 1 2 3 X
For all the current work, ﬁhe 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 1. A. This avoids over-
selécting I. A. Such a situation would not be congruent with the METEP
system.

The above routine is repeated until esach P. C. in the generalist
category&ﬁas been dealt with. The resulting list of I. A. comprises
those I. A, this ctudent must completé during his stay in the METEP system.
The 1. A.lare recorded ucing 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 i2 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.

NQ. WEEKS: number of weeks this IA takes for completion j

1

COUNTER: wused by Program III, explanation is defined unt;’ then.

After expansion of the code, Program II inserts the hours per week
and the nu@ber 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) : PARAMETLR
Identifies the probability distribution used in selecting
the IA along with PRAMOST

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

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

ELEMENT (11) : FJIRST 14 DIGIT 1A

ELEMI.ZNT (N) : LAST 14 DIGIT IA
LS




One set of STREC clements 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 - NUMPRO
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 - NRP C
number of generalist PC in the PC-TIA file (14)

element 5 - P CIAR ARRAY
g the PC-IA file in coded form (17, 3X, &4[I5,4X] )

element 6 -~ PRETEST ARRAY
the pretest probability for each of the areas, used to set the
pretest level {or 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 - TAREQ ARRAY *
the IA requirements file (16, 8X, 2I2, 6X, 12, 1I3)

element 10- IAPCR ARRAY
the TA-PC linking file (16,4X, 8 [I7,1X])

The notation in parentheses refer to the FORTRAN language imput

formats associated with each data element,




ANARCHY

Program 1II, labeled ANARCHY, 1is 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 6perating
characteristics of the METEP are simulated.

Program III consists of a main proéfam 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 suv-prc.rams are called many times ﬁnder
varying conditions. Data is transfered betweenvsub-programs'via common
statements and movement of data between sub-programs is taken to be
automatic in all that follows.

With the a;d of Figure G, which is a flowchart of the basic progranm
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 otudernt records is handled by the DATAREAD subroutine.

/
A complete list of input cards is found in Figufe H, which also contains

s
e

a brief description of each data element. The descriptions will be elaborated
upont where necessary.

ANARC'IY is a cyclic program with a major cycle .Jor 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 NUMSTUD
array. For each enterinéAstudent record, ten pieces of information are added
to the record. In element 2 goes the current semester number, indicating the
entering semester. In element 5 is put the hours per w;ek the student will

be willing to commit. This number is obtained from the subprogram HOURS,
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utilizing a probability distribution found in the input array STIMDST.
Upon gaining these two elements, the student record is opened te 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 fi;st positions of the students' CURRNT.
The IA in the CURRNT ar:ay are thén summed into a demand list. The
demand list, IADEM, hglds the IA demandeq and the number of requests for
a given IA.. At this*boint IADEM contains only semesteor length requests.
Processing the requests involves three sdb—prcgréms, MATCH I,'MATCH 2,
and CURPACK. MATCH 1 matches the requests found in IADEM against the
available resources. For semester length IA, for steps are involQed.
Recall that each IA lies in an afcé. Only a certain percentage of an
area's resource can be committed to semester length IA. The percentdge
is an input element, TMAX. So each IA in the demapdhl?st,must be tested
for exceeding allowable resources. é
Assuming an IA does not éxceed the limit, it in effect is "schicduled”,
resourceé 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 dode

indicating ''not scheduled, exceeds allowable range'" is placed in the

demand list. Each IA is processed in turn, so that prior commitments
of rescurces do effect the ability to "schedule' IA Turther 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 thé 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] 2] 3| 4| 5| 6fs|n]o]o | 1] 12] 13} 14'
L \ !
SCHEDULE NO SCHEDULE COUNTER
The seventh positioun ¢. the 14 digit code holds the sChedQle
indicator. If the IA was not scheduled, the ~8um 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. Phage two, the weekly cycle is ncw
ready to commence. |
The weekly cycle is p;fformed once for each student. lis complefe
record is made available. The IA in his ‘URRNT 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 CURRANT row. 1f the difference
is positive, there is reom to dcmand additional IA. A test is made
on the size of this positive figure. It must be greater than the iaput
element SCHLOW Zf any further demands are te be made this wecelk.
With rocom to demand 1A, a search of the complete student record is
made to pick up additional TA. TQo.suarch procedures are 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. 1If 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 tnrashing through areas as the completion nears 1007.

For each 1A made available, it is first determined if there are
enough veeks to offer the IA, as it is not desirable to demand an
eight week IA with only 7 weeks remaining ir 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 thevinbut 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 snother IA is pulled from the
student record.

The process is repeated fOr each srudent. 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 demandeq in any one cycle,

The demands for this weekly cycle are placed in IADEM. The program
then transfers to HATCH’l. Like the semester length 1A, MATCH 1
attempts to mitch the demands in IADEM with available resources.
Three checks are made in each 14, encugh students, sufficlent 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 resourcés, 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 shccessfully pass any posttest associated with
the IA. Thus, an IA which is completed in the time dimension is assumed
completed in all aspects. A code denoting completion of an IA is placed
in the seventh position of the 14 digit IA code. During this completion
check, a sum is kept of comp! tions and unsche-luled IA.

The complete student records are now updated with the information
contaified in the CURRNT afray. In order not to destroy previous information,
a two master system is employed. ''Last weeks'' complete student records
are contained in the '0ld" 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 'newv'" master file contains the records
current to this week. Next week, the "new”" master becomes the "old"
mas ter, énd the cycle repeats itself.

During the updating process a che;k in graduation is uade. Element
5§ of the student record holds the toégl IA in the record. Fach week

the total completions are compared with a percentage of the total Ia.
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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 calledﬂto pack the CURRNT array and to
remove any graduated students.

Prior to commencing the ner.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 T 'gure H. one additional card is
used. This card governs the restart procedure. Because run times are
Jong, 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 thc 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.

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 sarple run and showwhat types of output

o~

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 rung.

The input fa 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 te
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 b=
aemanded and + 5 hours from the students' hours-per-week is considered
acceptable lirits.

The student hours-per-weeck distribution governs selection of 20,
25, 30, or 35 hours a week as the student time. Note the distribution
is CUMULATIVE. 1If 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 scmcster~length TA.

There are 948 1A 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 ber resource type, l4 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 tyvpes.

The last array, IWDIS, holds the reasons for not being able to
schedule an IA. The firs., TMAX, notes that an IA of semester length
used greater than 507% of the availal le resources. The last, EXCESS
DEMAND, labels rejections due to too many requests for 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‘? output.

Figures (1) and ¢2) are partial samples of the initial resocurce
conditions., The avaiflable physical resources are drawn from the input
arrays ICRES and NTEACH. Any IA scheduled will draw down these resources.
In cach 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 tyvoical weekly output. The first figure in
the weekly output should be self explanatory. Length of demand array
shows that 250 distinct 1A were demanded by thé 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. 1If 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 £his fifure at 0 in most cases.

The five averages are taken over all students in the system this
weel. Free-time hours are hours students wished to commit t ¢ could
not due :o unscheduled IA. The number can go negative due to the SLOF
factor used in computingAstudent time available.

Disappointments refer to IA demanded but not scheduled. In this
ca-e the average student had 1.7 IA demanded but not scheduled. The
aerage hours ecommitted is 27{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 nurber of IA unscheduled
due to the reascn listed. 1Inadequate demand occurs if less than the
minimum number of students recguests 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. Thic 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
puached 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 utilization of the resource over this
semester. Figures (6) and (7) give a similar picture for the first
faéulty type (professicnal). From such a picture it canr be seen that
latter weeks tend to draw more heavily upon faculty in some areas, a
trend that was marked in several rums.

The semester's accumulation of "unscheduled IA" reasons is
presented next in Figure (8). Unlike the tabulation in the weekly
0ufput, this table displays the number of cases in each category.

Thus in the first week 181 cases of excess demand were observad. Such

a figure might indicate too low a maximum level in the IA in the area.

Figure (9) displays one form of the serester ~tatus 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 s&stem than in stating detailed reports on each student's
progress, During the debugging phase, the middle three elements were
used to track net progress and the buildup of total disappuintnents.

Such tracking aided in part in validating the program's routines.
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When there are graduates, an additional status 1ist app’ars, of

which Figure (10) is an example. This 1list, which is taken from a

~

different run, lists key elements of the students' record at graduat_:;.on.
Going across the list, the elements are:
LIST NUMBER
STUDENT I.D. NUMBER
ENTERING SEMESTER
EXITING SEMESTER
NO. WEEKS IN THE SYSTE -
PROFILE NUMBER (always 1)
STUDENT'S HOURS/WEEK COMMITMENT
TOTAL IA IN RECORD
TOTAL DISAPPOINTMENTS E;pyRRED
In this particular case it is intereséing to rote that the graduating
students coliected almost as many disappointments as they had IA to
reet. Such a condition has major implicaticus for student acceptance
of the METEP.
A set of statistics like those given in Figures (1) to (10)

appears in each simulated stmester. The figures are outputed at the

end of each sirulated 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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'FIGUR. 3

TABLE OF PROGRAM 111 SUBPROGRAM NAMES

© PROGRAM NAME - _ cONTENTS

ANARCHY _ .main progran, sets up semester and weekly cycles,
‘ : : inputs students, makes student selections, up-
dates student records, writes weekly statistics

' DATAREAD \\\\ inputs all the data in a run except the student

records, referenced once each run \

MATCH 1 o _ allocates resources to student IA requEsts, indicates

L codes for no allocation, records resounrces used
\‘7 _ in cycle, prints a portion of the semester statistics
: referenced once each week and in handling semester
\\' 1ength requests

"MATCH 2 ‘ § posts allocation ‘results from demand list as

the student active list (the CURRNT vector), ..
called once each week and for handling semester
1ength requests : <z

CURPACK . ' removes any unscheduled IA from students active 1ist,~<

removes record of any graduated student, "packs"
the list, calledorice each week and for handling semester
' 1ength requests. ’
HOURS o -selects the hours per week a student will be willing
' “to. devote, selection erased on an external distri- -
bution, called- once for each student entireing
system :

IVARND - generates a random v.s. over a specified range,
used in picking an area for selecting IA to
. . be demanded, called each time a new area must be
' chosen for IA requests

RNOG . : | ia random number generator, gives randot number
' ' between 0 and 1, called as needed.’

4 - 38
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FIGURE H
, N -
TABLE OF INPUT CARDS FOR PROGRAM 3

Unless specified, all numbers are right justified in the fields with

no éecimal.poinc
CARD ¢ - CONTENTS

RE-START ~» Allows the program to begin in the
S ‘ ' : middle of a run by calling in the
, ' tape of the previous semester
N COL.~5 = @ TF NO RE-START
= one less, than the starting
semester if a re-start
COL.~-10= @ IF NO RE-START

= 1 IF RE-START
NUMSEM o number of semesters the program will
: simulate
COLs. l—4=number of semesters ' : *
'NUMSTUD . array holding the number of students

to enter the system each semester

COLS l-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

SCHST. . 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
: \ » o o :
SCHLOW \‘ . 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. )

SLoP \\ 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 fou# possible
\ : student hours-per-week 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

STMDST

4= 40




NIA

NUMRES

ICRESCAP

IAREQ

NOWEEK

ICRES

- NUMINST . |

NUMAREA

Fignre 1 .(¢on't)

TN

.that per cent of total resources which can be

committed to semester length IA

~COLS 1-4 = value of TMX with dec#pal point

total number of IA in requirements file
COLS 1-4 = values of NIA, no decimal

total types or classes of physical resources
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 5-8 ='capacity of second resource -

and so on in groups of four columns e
. s ’ :

array of requirements, one requirement set per card

. Detailed explanation of formats-is found in the text
of the first part of the appendix.

COLS 1-6 - IA code
15-16- hours/week
/17-18~ number of weeks )
~ 25-26- min. no. of students
27-29~ Max. no. of students

31 -~ first faculty type - .
32-33- 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 . }-4 = value of NOWEEK

array holding the amount of each physical resource
available each week, measured in seat - . (or 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 columns

number of distinct faeulty types
COLS 1-4 = value of NUMINST

number of curriculum areas
COLS. 1—4'= value of NUMAREA
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IWDRES

" IWDAREA

" IWDINS

" IWDIS
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_Figure H (con't% _

|

atray.holhiné'the available hours of each fecultf

. type in each avea 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 = hours available.in first week
COLS. 5-8 = hours available in second week
and so on in groups of four columns '

-physical resource titles, one title for each type.

One title per card. .
COLS  1-16 = any alphanumeric title

area titles, one for each area

COLS 1-16 - = any alphanumeric title.

_facﬁlt& type titlee, ooe title on\a card
COLS 1-16 = any alphanumeric title

titles for disappointment categories. five

" categories, one title per card
-COLS 1-16 = any alphanumeric title

4 - &2
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_ . Figure I ‘
STRUCTURE OF INPUT DECK FOR PROGRAM IT
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PROGRAM I - ANARCHY = PAGE 4
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Figure J. 2 | o . -

PROGRAM .Tﬁ'- ANApCEY -~ pagzs 2

~ ~
‘ 1
: N SEI—4‘L£.’IGT,‘=] <
1 zA _ , . —
DEMANDS , [ BRIt G
S IN HIS
) o L
MATCH 4 o | Som v
- corrnT
A TIME
Go 710
MATcH 2
Y /

Go 70
CULPAC:

L SeT
o _ ‘ @.> WEE kLY
N COUNTERS




Figure J. 3
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R Figure J. 7 | l
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SUeTRACT
EXCESS
DEMm2NO,

| 800 ro

OISAPA

DRop X4,
“cooa" 2’

Abo 10
OIS APFILT ST

DRop =43,
Cope ‘%)
Ada 10 .

QISAtPOLrTI T

ISPACE
AVAILAL:LE

ALLGCATE

RESOUNCES

To THIS
LA

P

' A"X? .IA

-",r"

'tomlt_wrg L
SCREDYLING

STATISTICS.

E MATCH-1

- PAGE 2.

R




Figure J. 9
...PROGRAM III - SUBROUTINE MATCH 2
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_ . Figure J. 10
. . PROGRA/M I - SUBRgUTINE CURPAGK
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EDSIM 2

)FMAND . ?annn
FQUIP 35 (STUDE “T=FILF) JPANT

FTNsL o X
PROGRAM STUDFMT

PC NOT PRETFSTED,
WRITTEN AY VILLIAMS AND LEININGER = 7/18/69
RUN OF AUGUST 16 = NOTE CHANGES IN COMMON /A,

LIKFWISF FOR THE TA/PC FILF $ e oear
THF TARFQ FILF HOLDS ONLY THE FIPST S BLOTS

COnMON /17 PCLAR(S..590) . 1APCR( osn.ay. TARFQO( 950¢5) ¢
INPC(11) NUMSTUD(S Y «PRMDET (5 ) «NUMPRO « NUMARE A «NRPC
DIMENSION STREC(SN0) s PCIARZ2(54600) .

INTEGICR STREC. PCIARe -PCIAR2s PCIAEs PFILE+ PROWPRE
DUM = RMOG(1) .

CALL DATARFAD

1IN =0
N0 12 I=feF % NO 12 J=1oNRPC
) 24 PCIAQ?(I.J) = DCIAP(T4J). e

T MOST QUTFR LOAP - DONF FOD FACH PROFILF

. FOR FIRST RUN = NANLY CNE PROFILE
PR = _
LOOP FOR CRFATING THF STUDFNTS FOR THIS PROFILE
NUM = NUMSTUD(PRO)
DO S0N [STD=1,MNUM ,
ISTCT = 90 - =« IEPC = 0
NO 102 J=1+50N
102 STREC(JY) = N
' DO 103 r=1 8 % PO 102 J-l.NDpc
102 PCIAR(T«J) = PCIAR2 (T s ) )
CP=ATF FIRST STRFC VALUFS
STRFC(1)Y = IN + ISTD
STREC(3) = PRO
PRMDST RFMOVED
STREC(t4) 3

ENTER THE SFCTION FOR ALL’ STUDENTS=THE GENERALIST PILE
. DO 200 NRFQ=1.NPPC .
CHECK [ACH PC FOP THE GENFRALIST CONE

114 IARFA = PCIAR(1NPFN) /1ANANA

TEST FOR APFA = 77. SAYING PC ARREADY MFT
CIFLIARFA +F0. 77) 1704121

- PUT COUNTER FOR 772 HFRF .

120 GO .TO 20n . .

: PRETEST THIS pC - :

121 IPT = PTFST(IARFA}

. GO TO. (124+12p) IPT

_ SHELESSFUL PRFTEST

4 - 54

THIS FAASF OF THF FDSIM PROGRAM CRFATES STUDENTS. GIVES THEM
FLECTIVE PC ASSICNVFNTS. PRPETESTS ALL PCe AND SELECTS 1A FORTHOSE

ALSO NOTF THAT ONLY 4 PC ACRNSS ARF READ IN THFE PC/IA FILE

. THE PROGRAM wILL CDEATF ANY NUMSER. OF STUDENTS FOR 14 OR LES% PROF ILES



174
127
141

1417

144
146

148

1727

129

Wk = MONIPCTAR (] MBFN) 4 1N"ANDY
PCIAR(I NDFO) = 7700000 + lux
GO 1O 200

IAS = PCIAR(1 NPFQ)Y Z10NNMN

IAS = MON(IAS,10) {

IF (1AS «FQe 1) 1414143 /
IASEL. = PCIAR(?«NRFQ) /
GO TO 144 o

TO GET TA ©0S[TIONs CALL DIST
CALL  DIST (1AGSTRFC(4) ¢ AN M)

IASFL = PCIAR(1ANUMET JNFN)
IAXPN = TASEL * 10000NOA0
ISTCT = ISTCT + 1

IF (ISTCT «GT, S00) 1464148
PRINT 728

ISTCT = S6n

GO TO 402

CONTINUE

STRFC(ISTCTI=]AXPN
POARK ON-OTHFR PC

IADD = MOD(TASFL.10NON)

IF (IASFL +FQ. 1APCR(IADD 1)) 1294127
CONMTINUF

DRINT 70K 18K <« GO TO 000

NO 138 Y=p,A :

IF (IAPCR(TANN«J) FN, DY &N TO 135

DN 132 LP=NRFNNPPC :

17 (DCIAR(Y I D) ,T0, TADCDITARRGJ)) 127,170

130 IWK = MONDIPCIAR(1+LP)+100AN0)
T PCLIAR{1LP)Y = 7700000 + 1%
132 CONTINUF - : A
135 CONTINUE
FINISHFD ONF GFNERALIST PC
200 CONT INUE ' _
PONF WITH ‘ALL ARFAS - STRFC 1S NOW COMPLETE
402 CONTINUE T

STREC(6) = ISTCT - ©

SORT AND WRITF STREC

410

41?7

UPDATE STREC WITH [ARFQ

DO 420 1ST=10,ISTCT

TIASHT = STREC(IST)Y Z100000000

I1ADD = MODUIASHT.1.0N00)

IF (IASHT +FQ. IARFQ(IADDs1)) 412+410

CONTINUE : . ,
ITINE = 1

NUMWK = 1 _

PRINT 71Rs IAcHT

GO TO a1 . | ' _ -
ITIME = TAPFQ(IAND.2) : -

NUMWK = TAREQ(IADPD+3)

4 - 55
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" HANDLE [INDEP STUNY=-PUT 9 IN D SLOT
"IF (IARFQ(IADD %) «FQs 990) 415,417 :
415 STREC(IST) = STRFC(IGT) + 9nN0ANN+ITIMF #1000N+NUMWK*1n0 : 000
GO TO a?n : o : '
417 STPFC(IST) = aTOFC(TST) + ITIMF#*10000 + NUMWK*]100
a206 CONTINUE : ‘ ' '
" STREC SORT RY ARFA

MOVLIM = [STCTY=]

DO 425 IMOV=104MOVLIM ;
IMOVL = MOV 4+ 1 :
THOLD = MmOV

DO 422 UMOV=IMOVIISTCT
TISTONF = STREC (JMOV)YZ10ONNNN00 ) ;
ISTTWO ‘= STRFC (IHOLD) /100000000 ' ’
© IF (ISTONF oLFe ISTTWO) 421,422 L : o
AZ21 [THOLD = gMov '
42?7 "COANT INUF :
ITEMP] = STRFC(IMOV) _
STREC(IMOV) = STRFC(IHOLD) : N
. STREC(IHOLD) = ITEMP] : :
425 CONTINUE : o L
.BUFFER OUT STRFC
. BUFFER OUT (341) (STREC(1)eSTREC(500)) .
430 IF(UNITe3) 43N.:432+8744434 /o
437 PRINT 4841¢ STRFC(I) ‘ L
500 CONTINUF .
NONF WITH ALL STUNENTS IN THIS PROFILF
. IPD = STRFC(1)*
HFPF wrlL pE LOOH FOP chMPLFT]ON NF ALL PPROFILES
. PRINT a43. PRO i
PRINT aas :
REWIND 3 -
sSTOP : : - . . ‘
‘999 PRINT 701« (STREC(I)sI=148) B : . ‘ , *
. SToP ER T
434 PRINT 435 3 STOP B
435 FORMAT (/+5XegH* # # +#EOF OR PARITY ON LU 3%)
441 FOPMAT (]OX.*QTUDENT %414 4% HAS BFEN RUFFERFD OUT#)
443 FORMAT (SX*#COMPLETION OF PROFILE #412)
445 FORMAT (/+5Xe*ALL PROFILES COMPLETED - NORNAL TERMINATION®)
P01 FORMAT (SX¥ 6H% # % *STRFC DIMP DUF TO FRROR#¥,5X.8110)
707 FORMAT (/4SXe6H* # % ¢ #FRPOR=NO pAnAMFTFP SELECTED=-3 PUT IN#* 5%
cu 1RID =%a16e/)
704 FORMAT (/+&XeaH* * % +*#FRROR - NONGENFPALIST PC FOUND IN PCIAR¥,
‘ 15X ¥NREQ =%+164/)} . '
706 FORMAT (/e5XegH* * * +*¥FRROR-NO IA IN JAPCR FOR TASFL*«SXe*JASEL =
L 1%4184/) . ’ _ '
710 FORPMAT (/¢5XeaH® * # (*ERRPOR-1X +GTe NUMRER OF OPEN PCIAE#¢SXe
‘ 1¥IX =¥414.2% e %ARFA =#4124/)
‘.;-71? FORMAT (/«SXsnH# * #* .*FRR(\R-ELE(‘TIVF IAQFL

.

f-.

O*SX HPCTAE =%, :
' : onc

[SEPRY B PRV




T18¢2X ¥ IANUM =#,12,/)
714 FORMAT (/ SXcHE * * .*Fnénn-mo 1ASFL/1APCR MATrH*.qx.*IAsrg\=*.
118¢2X ¢ 2APFA =%e12¢/) “'
716 FORMAT (/+5XeeH¥ * % «¥ERRMR=-1APCR 4/D DOSFNT MATCH PCIAEA/D¥.SX,
' 1#APEA =%4I2:2X e #1APCR 4/D% e 142X 2PCIAE 4/D#,144/) _ 4
LTIR FORMAT (//412H% * % % # % +%NO JAREQ FOD A #,18¢% SUPSTISUTION #
1ADE IN THIS PROCPAM QOMNLY*e¢//) ,
721 FORMAT (10X e2THF FOLLOWING STUNDFNTS 1A LIST EXCEEDED S00%)
£ND '
CSURROUTINF NDATAREAN
COMMON /1/ PCIAR(S4800) s TAPCRI(GS5NR) e TARFO(ASNS) o
INPC( 11)eNUMSTUD(S) «PRVDCT(S) s NUMPRNMN MU ARE A o NRPC
COMMON /2/ PRFTEST(14)
COMMON /3/ PRAMDSTI(S¢645)
DIMENSION [APCPRHD(8)
DIMENSION IRFOHLD(S)
INTEGER PClAR, PCI1AFs PFILE
INPUT NUMRFR OF OROFILFSe MAXIMUM = 14
READ (6N 101) NUMPRO ’
INPUT NUMRER OF ARFAS, MAXIMUM = 14
RFAD (606 101) NUMADFA :
'NPUT NUMF’FR’ NnF FLECTIVFE pC F—'ACH ARE A, MA)C!MUM 100 PFR AREA f
PTAD (6N41A1) (MPC(T)e I=14 NUMARFA) : '
INPUT NUMBFR OF STUPENTS TO BE CRFATED PER DPOF!LE
PEAD(60+101) (NUMSTIIN(T ) o 121 sNUVPRO) -
INPUT NUMRER OF FLECTIVFS FACH ARFA FOR FACH PROFILF
INFUT TOTAL NUMREP OF REQUIRED PC MAXIMUM=40N
PEADI(60+101)INRPC
INFUT PCIAR MATRIX _ ,
PEADIENIN2) ((PCIAR(JaT) e d=1e8) 121 NRPC)Y ' » ALLG
INPUT PRETEST PRORARILTIFS : ' -
pFAocsnolna)cparchrtl).x—xounMApFA)
INPUT PRAMDST DPORAR!LITY DISTRIARUTION
DN 20 J=1.8 . -
y 0O 20 K=1.5 .
20 READ(60103) (DRAMNDET(K L oJ) eL=116)
READ(60+ 101)INTAX _
D0 3 I=1oNIAX & RFAD 104 (IRFOHLND(J) o J=15)
TADD=MOD( [REQHLN(1)+10000) $ DO 7K=1+5
7 JAREQ(1ADDK)=IRFQHLD(K)
3 CONTINUE
: DO 30 I=1.NIAY & READ 10Se({1APCRHD(J)eJ=148)
TADD=MON{ IAPCPHN(1}410000) % DO 25 K=148 "
2s !APFR(!AHD.K)-IADCPHD(K) !
30 CONTINUF
INPUT FOPMAT
101 FORPMAT(1414)

>

102 FOPMAT (17+3Xe4(16¢4X)) , ALLG

. 103 FORMAT(14F440) : ' _ -
104 FORMAT(I6¢8X+212:6X112413) . ALLG
0
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FOP AT (16.8X4R{17¢1X))

PFTURN % FND

StIRROUTINF DIST (IAING PARAM, 1AOUT}

COMMON /3/ PRAMDST(S¢645)

DIMFNSION HOLNI(6)

INTEGER PARAM

MQVE CURRENT DPARAMETFRP-BRASFD TA DIST INTO HOLD
DO 15 =146 . '
HOLD( 1) =PRAMDET (1AIN=141 PARAM) '

ADAND = BNDG(2)
ARAND = ARAND IND, -

IF{ARAND ¢F Qe D OO )APAND= 98

RO 20 1SAVF=1,TAIN
Y CONTINUF

. PRINT 55, ARAND

PRINT S0 +1AINMe (HOLD(J)eJ=146)

IF CARAND = HOLDI(ISAVE)) 25:25.20

FORCE FFEPING 1SAVF=1 IF FAILURF ON TEST

ISAVE = 1 i

CALL AN FRPOP_RNAUTINMFE STOPRING THE PROGDAM

TAOUT = ISAVF : :
| FORMAT(//+5Y ¢ ¥FROOR 1M DIST =NO TAOQUT FOUIND¥,5X¢13:6F10.5//)
i FORMAT (SX¥RANDOM NUMPER =#,FGe3)

PETURN * - FND

FUNCTION IPCO(IPCIA)
DROPS A 9 IN THF THIRD PC qLoT

IND = MON(IPCTALINNNN)

TAR = IPCIAZ100N00

IPCH = 1AR*1000NN + 90000 + 1DD

PE TURN: 3 FhD ;
FUNCTION PTFET(IA) , ' -
COMYON /27 DRETEST(14)
.PFRFORMS THF PRFTFST FOR A PC

PTFST=1 IS PASS PTEST=2 1% FAIL

“ALPY = PPETEST(IA) - o01

PAND ‘= PNOG(2) -

RANN RAND/100

IF (RAND oLFe ALOW) 8410

PTEAT = 1t

RETURN

;T = 2.

RETURN ®« . FAND

FUNCTION IVARND(NSLOTS) '

FUNCTION T GIVF A PANDAM NUMBER RFTWEEN | AND THE INPUTED
VALUE OS5 NSLOTS

IF (NSLOTS oLFe 1) R410

IVARND = 1 ‘

PFTURN

SLOT = NELOTS

DIV = 14/5L0T

RAND = RNOG(7)

HOLD = RAND/DIV

IVA = HOLD+1le-

IF (IVA +GTe NSLOTS) 15.20

W

00N=A
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5 PRINT 30, NSLNATS. IVA
IVA = NSLOTS

0 IVARND = JVA ‘

0 FORMAT (€ //.8X¥FDOPOR [N TVARND — VALUE RETUPNED IS NOT PROPER#*,
ISX e #NSLOTS =%, IS BX (X IVA =%, [S) '

" RPETURN 3 FND '
FUNCTION RNOG( ICODF)

REVISED &/11 wlTH FXPANDED CODE

ICODE = 1 ' SFT SEED
ICODE = 2 THRU & RETURN INTEGEFRs LENGTH OF I1CODE
ICODE = 7 - RETURPN REAL 0 TO 1+ LENGTH S DIGITS

CIF (ICOPE GT, 1) GO TO 1S
T ITA = 9ogaTYy
B IFAC = 1A ¥ as=aA70714
IR = MOD(IFAC,2147A36456)
Ic = 1ARS(IR) s10A - : _
NOW SPLIT VIA CODF - . : :
IF (ICONF +FQs 1) 17419
PINDFX = 10D % GO TO 25
) IF (1CONF «FQ. 7) GO TO 30
JINDEX = 10%%ICODF
5 RNOG = MOD(1Ce INDFX)
60 TO 35 ; ‘
)R = MOD(IC10NANNO) :
BNOG = R/INCNANO
i 1A = IR
PETUURN & FNDP
nno27
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ND<s240n00

P.3= (CODF—CONVFPT)'MTenA
LeX R \\

PROGRAM COMPACT SN

| \
" COMMON /ll'lADCt1500§1n\. 1ACODF (4)s 1GFOPC ()
v :

THIS PROGPAM [N THF FRSIM. SERIFS CANVERTS THF PC AND IA CODFS

TO A FORM USFARLF TO THE £NSIM STUDENT GFNFRATOR.
_‘WQ]TTEN BRY LFININGFR AND WILLIAMS ~ AUGUST 69.

“INTERNAL LOGICAL UNITS ARE 7 AND 9
LU 3 = OUTPUT TAPE CONVERSION FILE

FOR THE PUN OF 8/14 - PUNCH, (62) HAS BEFM EQUIPED
_FOR THE RUN OF 8/14 — PUNCH (62) HAS REFN EQUIPED
LU 4 = OUTPUT TAPF OF PC—1A AND IA-PC FILES

NO 3 J=1+.18"0 % DO 2 I=2.10
"TAPC(Js1) = 0
1APC(Je1) =%
- KOUNT = 0. « KK=0 _
"READ 101e IPCs (IACODE(I)eI=1:a)
IF (FEOF+60) 30.13
CONT INUE :

v

ADDITION FOR RFEVISED DATA OF 10/28

DROPS THE ARFA NF THE PC ON TOP OF EACH lA
I1AR = IPC/1000O00

TAR = IAR¥*10000

DO @ w=1+4 . ’

“1F (IACOPDF(K) oFQe 0) GO TO 9

IFACODE(K) = TACOPE(K) + TAR
. CONTINUE

DO B K=1.:5

IGEOPC(K) = 0

IsuM = 0

_COUNT UP THF IA

DO 15 JU=1.4

IF (IACNONF(J) «FQe 0O) 15017

S ISUM = T]UM4E]
, CONTIMUE .

MOVE ARFAs G/%¢ AND NUMRED OF 1A

IAREA = IPC/1000000 \

1GS .= IPC/Z10 |

s = MOD(IGS.10) i

TIPACK = [ARFAX100000 4+ [SUMXIONON 4 15<*1onn
. MOVE IN SEQUENTIAL 3 DIGIT CODE, ' '

To 6
TO LU 4

S TR

_KOUNT = KOUNT 4+ |

13D = KOUNT .

" IPACK = IPACK + 13D _
LU 7 HAS THE PC CONVFRSION FILFE

Q- o - 60

T T T T T T e e

[P
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5 upITE tv.lna) 1PC. IPACK

]GFOPC(!) = 1PACK

S FLIP AND STOPF THFE [A=PC FILE™

DO 70 I=mielSUM < bo 71 J=1 kK

JF CTACONF (1) «FQe 12PGC(Je2)) 7so71
AINDX = IAPE(Jel) + 1

IF (IAINDX oLFe 10) 22\24 .

4 PRINT 141+ ITACODE(1)s (lAPC(JoL)oL 1.10)
TS FORMAT (10X+%] A I.ND X OVERFL O u*.ax.xe.xotsx.ﬁa,;
AINDX = 10 ‘ ‘ L
CONTINUE = : ' -
TAPC(Jel) = IADC(Jol) + 1

TAPC LIS 1AINDX). = IPACK

JGFOPC(1+1) =~{IAPFA*10000) + J

%Qso TO 70 .

h . Y
= KK + 1 | i~
TAPCIKK:1) ‘= 3 . SN S
1 _ = TACODF(1) . '
IAPC(KKe3) = IPACK

LU 9 HAS NEW pc-lA FILF : . C
WRITE (9,1n0)" (lCEOPC(J)oJ*le) -
G0 TO 77 : ‘ ‘ : ;
FROM FOF, RFWIND AND thMT CONVFQQION FILF o
RFWIND 7 & anlND o R
3ouvpu1 THE PC=1A FILE , Sl L
PRINT 120  , " . L e T S ;
DO 32 I=1.100n .- o T P N
READ (94+109) (ICFOPC(J).J 145y T R ,
L IF (EOF+9) 33.31 L Ll e
i PRINT 107, chFopccax.Jsx.s, L o - [T
ﬁR[TEﬁG?ol??}_(LEEpPC(\ﬂ.J=!.5[/X,wﬁﬂw_f77 Lo
CONTINUF o S v e -
ONT!NUE L -

s

GEOPCt1) = 9999995 o
D0, 88 Je2es o e
8 1GEORC(J) = © | R
wanEtsa.127a (lCEOPC(J)oJ:los)_“/n

ourpur THE: NEw IA-PC FILE
PRINT 122

) 36 !=IQKK R

K ® IAPCl!.?)/tcooo
CK<= 1PACK#10N00 + 1 S Y
IM = TAPCC i) o ' e L e
S CPRINT 1244 IPACKS. (lAPC(!oL)oL=IcL!M) _
;1TE¢6?.1?9) lpArx.-cJApc¢x.y:.L=1.L}M);

TINUE s ST
- = ' - eONS]
ol . £ - PR -
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'BEST COPY AVAILABLE

_ourPUT THF PC convppq:on FILE

"PRINT 110 - . .

0 4n I=1,1000 -

FAD(74103) IPCeIPACK

IF_(EOF «7} 26.28"

PPRPINT 112+ 1PCe IPACK'

WRITE (34103) IPCelIPACK -

.CONT INUF ' :

5~ CONT INUE o ' o o
,IPC = 9°cc909o' - IPACK = 9999999
WRITE (3¢103) IPCIIPACK :
JOUTPUT THE 1A CONVantON FILE o . )
RINT 114 o o I ) f\; 8, ¢

AP = 1APC(I+.2)/10000 Tty oo T e Y
AP .= TAP#10000 + 1 o o S .
RINT 116+ TAPC(142)4 1AP

WRITE (34117) TAPC(142)e IAP

ORMAT "(.1R¢2X44110),

ORMAT (18¢1X.17) .
ORMAT cxox.xv.:w.atxe.ax))
RMAT (17.614)

@.sx.*qwumnon CODE#*¢//) -
OPMAT 122X+ 1A+ 11Xe17) o ‘ '
ORMAT (1M1 v2aX 1A cooe‘couvsnsxon TAHLF*-///-ZOX.*IO DIGIT cons*
15X e #SIMULATION CODE#*4//) S SN
L (20X 110412X416) o : Co
(110¢1%e16) ) K
(30¥ ¢ ¥COMPACTED PC—1A FILE®4/77) ,
“C1H] 0 30X ¢ *COMPACTED [A-PC FiLF*cI//)
'_(10xcls.qx.a(!7.SXJ> ' B
.(f6vQXQG(i7ilX)l - L

YFORMAT (1H1 +3=X s £PC CODE" couvrnqxo~ TARLE#(///+20X«#8 DIGIT CODE*s




NCE 120366, " NOVEMBER
180
4¥ﬂ1=lSTUDENT-FlLF)'MTQDA

_9=**-MT.DA ' . .
pnnGQAM ANARCHY o : : : - . e .
THI< 1S THE TUIPD PROCRAM OF F D S T ™ . o -
TH! Y PROGRAM S INMULATFS THE STUDENT FLOW OF THF' "FTFP = '
WOTTTEN BY LEININGFR AND WILLIAMS, Autun-:oaq :
‘REV!%ION - ocranQ-ggsg

xT,A PE AN n D n t) M- p FOUIRF MENTS
LU 01 = STUDENT INPUT MASTFQ-LABFLFD -
LU 15 = GRADUATE FILF ONDRUM ~ . - -
;1.)3 = LU 4 = NDRUM STUDENT RECORD HOLDERS o
L 6 = RYPASS FAR WFFKLY TAPE OUTPUT

Ln P = WEFKLY DATA OUTPUT TAPE

s

LOF!CM_ IINIT NAVES . : .

L LUNST = LU 3 OR LU a. -;QTUDFNT RECOPDS ON DRUM

LUIN = INCOMING GTUDFNT QECORDS ON DPUM ~CLD MASTERS-

. LUOUT = QUTGOING. unosNT RECORNS ON DRUM =NEW MA%TER:-
UNDT = LU & OP. LU 2. =~ WFFKLY NATA TARF

.. F LUNDT = 6 NO DATA WILL AF WRITTFN ON THE WEEKLY TAPF
!F LUNDT = ? DATA thL RE WRITTEN ON "WFEKLY TAPE

N /C/ cwnpuvceno.?O). LINCUR - .
ON /F/7 NUMWFEK s LUMAREAs SNUMs NSTe STOT _ - o
N 717 TADFM(1000+3)s TALIM K SO L ' . TEST"
MON /N/Z NARO(1Se5) _ K o S C BT
'ON /87 NUMSEM, NUMSTUD(12)s RCHSTe SCHLOW. SLOP
NSTON :rnrrcenny. F:Nlcﬂtann).’spnnclo) oy
% TYPE !NTFCFD STRFC cunnNT. EPOINT . xpOINT. SNUM, STOT
= TYPF lNTFCFb nv:p?n. 'OVFRAR. FINISH, rpan. SLOPs SCHLOW .

s EPOINT = 0 s  STOT =0 ST e
LUNDT _ATN D MID=-=S.T A‘p‘T I SN IR R R R
A : ¥ o

'INZTHEiﬁFGYNNlNG

'-nnnct::
= 3. )
s 048 et
KzElel100n R
_ e
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5 1F (MID.oFOe 1) 146498
CONT INUF

"M ID-STPFAM ©STARTUP
DO 147 I=1.80n e
BUFFEP INC741) cefppctxa.cfnrccsﬂn):ﬁ - '
IFOUNIT:T) 1324138, 1304001 J
STAT = S7OT + 1 - ' /
i BUFFER ourtLun:T.ia CQTQFC(I)oQTRFdlsnO))
A TF CUNTTOLUINST) 119.1an - :
ﬁanNTLNUE

]
TCALL DATAREAD . - o 'r
' |

CONTINUE o L i /-
PRINT 822+ I+ SNUM £
REWIND 7 . . : // ' ,
FND OF STARTUP -/
QFMEQTFP LOOP _ R B
QNUM = SAMUM & 1 '
DO 102 I=1415 & DO 102 Ustes L
NOGO(TeJY = O A
PFWIND 18 -~ & = CFTI® = n, S
FPOINT = XOOINT = SNUM I S
TEST. FOR PUN cownLE?!nN //_ .

X

;PQING IH A NFw cLAqq ' ,
NET = NUMSTUD(SNIIMY
IF (MIN ,FQs 1) GO TO 1ai
RFWIND 3 = & RFWIND -4~
CIF (SNUM oFQ. 1) GO TO. 112

£ DO 112 1=1.STNT . S A S o -
JRUFFER INCLUNGT o 1) (=TbFC(l)o=TRFCISﬁO)) e

CIF (UNITGLINET) 114,41.17,922,901
'pn!NT sy o . B
conTInUF L
“CONTINUE '

DO 120 J=1NST © s
Kl = 0, / ’ - Lo . L
(STREC (1)« STREC(S00) ) _ S T
1F (UN!T-!)’II?.!!PoO?AoQOI . - - SR
K1 = K1 +/1. . : . . R
l"‘. (Kl QFOQ 6y Qﬂﬁoqo_j

PRINT 933,y
Gofﬁo T

'a_- Pnlnr 975

" (ATOT +FQ, 801} GO TO 459 PR :
BUFFER \OUT (LUNSTe1)" tcrnFC(1>.:TnFthno:)
!FtUNlT.LuNeT; 110.1?0 C
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E -
SNE LAQ%APDFNHF‘O nN'rn LUNST
Gl P?/FNTF THF e.FMFe'er POUT!NF 4

NT‘M"—'-' .

‘1TMRP =0 . B

Bow =. IoROWs1 . SR
IRRNT{INROW1) ‘= STREC(1) , , o 7
RRNTtlnnow.?) = STREC(S).

IWKTST = MODK!WKTQTolnn)
F (IWKTST eFQe 14) SN2, agﬁﬂf ;

RTST = QTpFC(J,/thﬁnﬂﬂﬂﬂ * o \N L
SIRTST = MODCIRTSTY10) o | s : S
IF CIRTST +FQs N 0P, IRTST (FO, 5) %ﬁ3‘5'°. S [ IOURPE
F (JCOL #GFe A) GO TO 511 - . | \& - ‘ S o
\\ . ‘\/‘

\

- - ~art
-~
e v i S ameim s bt e p———— S S don = 4 1 e veme

tcubnnfcii;J) «F0s 7T GO To &30
upnnrslt.J) .Fn. 0) 60. 70 530

O ) 5250 527

OEQQ




527 1ADEM(IDADD?) = 1ADFM(IDADD.2) + 1
529 CONTINUF
$3n CONT INUFE

NUMWEEK = 0

'€ . SCHFDULF IADFM AGAINST prcoupcrq . T
__ CALL MATCH1 ' e
c UPPATE THF STRFCS AND CURRNTS WITH QCHFDULED 1A

CALL MATCH?

CALL CURPACK (1)
c ENTER WEEKLY ROUTINE

111 NUMWEEK = NUMWEEK + 1
IF (NUMWEFK +EQe¢ 15) GO TO 100
TIMEL = TIMEF(1)
- ... REWIND LUNST . e e e i
OVFRAR = 0, K] OVFR20 = O,
“IDROW = 0 ' e e ) B
TANIM = 0 '
DO 6721 I=1+.1000
.. DO 621 J5P3 _
. 621 ITADEM(14+J) =0 e et e e e e e e e 1o e o+ oo
c CLEAR THF DISAPPOINTMENT TALLY -
e . . DO 590 K=14LIMCUR e et et e e e e e e ra o et e e e e
500 CURRNT(K.3) = 0O
600 BUFFER IN(LUNST 1) (STRFC(1)sSTRFC(S00))
' A STRFCe COMPUTF OPEN TIME
UNITILUNST) 602.601.6204991

60 POW = [DROW + 1

IFC(INROW +GTe LIMCUR) GO TO 620 , : .-
IF (CURRNT(IDROY +1) oNFe STREC(1)) GO TO 920 _ .

-C CHECK FOR 77 IN COL. 20 - NO WEEKLY SCHEDULING DONE '
IF (CURRNT(IDRPOW4s20) o«FQe 77) GO TO &00 - :

o SUM CURRNT TIMES '

' ICHK = 0 - - : . _
“TASUM = 0 & IFILL = 3 ) S ‘ .

DO 604 J=4.20 . ' o
IF (CUPRNT(INBOW +J) +FQe N) GO TO 604

IFILL = TFI.L + 1 .

ITIME = CURPNT(IDROW J)/1n00n
ITIMF = MODN(ITIMF,. N0

TASUM = TA_UM 4+ ITIME

60a CONTINUT
: OPEN = CU“PNT(IDPOW.?) - JASUM

JSCHFNDUL ING MFCHANJGM‘FOP WEEKLY .CYCLE®

CHECK "OPFN AGAINST MINe SCHEDULF TIMF (SCHLOW)

IF (OPFM LTe SOHLOW) 600,583
587 ASTA = STRFC(A) , : ,
KEYRS = N : _ | i ,
P = (ASTE % oAN) + o5 ' :
1IPRC = P
IF (STRFC(7) +GTe IPRC) SR1.605

TO000
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KFYRS = | & [0 TO £17
INAREA = [VvADND (NUMARFA)

"ICHK USEN TO PREVENT AN ENDLESS LOOP

ICHK = ICHK + 1
IF {ICHK «GTe. 10) GO TO 616
GO TO 617

OVFRAR = OVERAR & 1 % GO TO 600

" GFT TO THF PROPFR ARFA+ON THE STRFC

N = STREC(R) + ©

NO 612 IST=1N,N

IARPFA = STRFC(IST)/Z100NNANNANOAN
1IF (KEYB5 «FQ,. 1) GO TO 607

IF (1ARFA LGT, INARFA) GO TO 622
IF (1AREA +FQ, INARFA) 607612
ISTATUS = STRFC(IST)Y/Z1nA0ALNN
ISTATUS = MOD(ISTATUS:10)

IF (ISTATUS oFQe 7 «ORe ISTATUS ¢FfYe

IF (ISTATUS +F0Oe 3) GO TO 612
SEFE IF THFRF ARF FNOUGH WFEKS
NUWKT = QTRFC(IST)I/ZINOD

MWICT = MODINWIET o 100)

NN = 1§ « NUMuFFK

IF (NWKT oGTe NN) 612609

GFT HOURS PFD. WFFy

JTIME = STREC(IST}/100Nn0
JTIME = MOD(JTIME«1NO)

IF (JTIME +GT, 20) GO TO 613

JUMP FOP OVER20'HRS /7 WK

I0OPEN = (OPEN - JUTIME) 4 SLOP

- 1IF {IOPEN LT, O) 612613 ’

. STORE THE 1A [N CURPNT -
CURRNT(IRRPOW IFILL+1) = STREC(IST)

OPFN =zOPFN = JTIME :

PUT A TEMPORARY FLAG "IN STATUS

KPART1 = STREC(IST)/100000N000 _

KPART2 = MOD(STREC(IST)10000000)

Iy

STREC(IST) = kPART] » 10000000n + 30000000 + KPART2
DROP THE CURRNT INTO THE DEMAND LIST

" IDADD = MOD(KPART1.10000)

IF (1ADFM(IDAND2) «FGe 0) 6254627
S TANUM = TANUM + 1| '
TADFM(IDADD.2) = TADEM{IDANN2}) + 1
“1F (OPFN ol Te SCHLOWY 6MN614
IFILL = IFILL + 1

CIF (IFILL «FQ, 20) 616.612
_CONTINUE

CONT FUE

NO 1A -FOUND IN ARFA. GFT ANOTHER

IF (KEY8S5 +EQe 1) GO TO 600
GO TO 60S .

OVER20 = OVER20 + 1
"GO TO 60N
? . 4 - 67

ff‘[ RIC

1) GO TO 612

-,

ol 720

[



END WFEKLY SCHFNULE

CONTINUE
CALL MATCH
CALL MATCH2

COMPLFTICON UPNDATEs RYPASSING NON-SCHEDULED TA IN CURQNT-

DO 7N9 K=1,800

FINISHIK) = 0

00 725 10DROVW=1 «LIMCUR

DO 724. UCOL=4,20

IF. (CURRNT(IDPOW«JCOL) «FQe0} GO TO 724
IF (CURQNTLIDPOW;JCOL) oFQe 77) GO TO 724
SEE IF THF IA IS €CHFDULFD OR-NOT

ISTAT = CURRNT L IDROVI. JCOL Y 21071 0NAN00

ISTAT = MODIICTAT10)

IF (ISTAT F0O, S) 712+ 714 .
CURRNT: (IDPOW43) = CURRNT(IDROW.+2) + 1

GO TO 724 z

A SCHFDULED FVENT. TEST COMPLFTION
IACOUNT = MOD(CURRNT( IDROW«JCOL ) +100)
TACOUNT = .TACOUNT + 1.

JYEFK = CURRNT ( IDPOW«JCOL) /100
JUEFK = MOD(JWFEK . 100)

IF (TACOUNT oT0Qe JWFFK) 716+ 718
NO COMPLFETION, UP THF OUNMTFR
CURRNT( IDROW, JCOL) = CURRNT(IDROW.JCOL) + 1
GO TO 72a :

A COMPLFTION

IPARTY = CUPQNT(!DDOWoJCOL)/l“nnﬁﬂnnn
IPART2 = MOD(CURRNT( IDROW s JCOL) » 10000MN00)

K

CURGNT( IDROW JCOL) = IPARTI®IOONNONONON + 10000M00 + IPARTZ

FINISH{IDROW) = FINISH(IDROW) + |
CONTINUF
CONTINUE

UPDATE THF STRFC ON DRUM. CHECKING FOR GRADUATION -

LUIN = LUNST )

REWIND 3 . & REWIND 4

IF (LUNST «FQ, 3) 206.208

LUCUT=4 & GO TO 209

LuouT=3

CONTIUE

INR = O _ _ ' .
KGRAD = 0 _ _ ‘
IDR = IDR + 1 : _

BUFFER IN (LUINs1) (STREC(1}+«STRFCISAN)Y)

IF (UNITWLUINY 7217224745991

CONTINUF _ .

IF (S5TR C(I) eNFe CURRNTIIDR«1)) GO TO 920
STPFCI/ ) TSTRFCIB)Y + rnppm'r(mp.:!)

Do 7360 JCOL 4,7n

IF  (CURRNT(IDP + JCOL} +FQe N} GO TO 730

IF (CURRNTI(IDR+JCOL) oFNe 77) GO TO 730

KCUR = CURDBNT(IDR.JCOL)/100000NNA

Q- -
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\
\

\

N = STRECI6) + ©

. DO.728 JST=104N

CKST = STREC(JST)I/ZI10NN0N0N0O
IF (KST NEe VCUR) 728.726

\ CONY LiWUF
PRINT 927, IDP«JCOL +CURRNT({INRJCOL)
PRINT 035, (CHURPNT(IDR¢J) e J=1420)
GO TO 999 o

, STREC(JST) = CUPRNT(IDR«JCOL)

I CONTINUF
CHFCK FOR GRANUATION .

" STRPEC(TY = STRFC(7) + FINISH{IDR)
1F (NUMPFEK oNFe 14) GD TO 731

"ITEMP(IDR1) = STREC(1)
ITEARCIDR2) = STREC(T)
NITEMPLINRI) = STREC(6)
TTEMP(IDR.4). = STRFC(B)
ITEMPLIDRS) = STREC(S)

CONTINUF

6 = STRFCI6) ‘
G2 = (G ¥ W95) + o5

IGRAD = G? _

"IF (STRFC{7) <LTe IGRAD) 735. 740

RUFFER QUT (LUIOUTe1} (QTQEC(x).%TRFC(SGO))
TIF (UNITWLUOUT)Y 7364737

CONT INUF .

IF (NUMWEEK «FQOe 14) 101041020

RUFFER OHT (941) (CTDFCfl)-<TQEC(500)I
IFCUNITQ) 101241020

CONTINUF

GO TO 720

CONTINUE

‘SET UP GRAD FILE ppcono

XPOINT IS THE EXIT POINT

COMPUTE THF NUMRER OF VFFKS IN THF SYSTEM,
NWEEKS = (XPOINT=STREC(2))#14 + NUMWEEK
KGRAD = KGRAD + 1 '

GRAD(1) = STRFC(1)

GRAD(2) = STRFEC(2) "
GRAD(3) = XPOINT ;
GRAD(4) = NWFFKS

GRAD(S) = STRFC(3)

GRAD(&) = STRFC(S) .
GRAN(7) = STRFCI(6)

GRAD(B) = STRFC(B)

WRITE OUT THF FILE ON LU 15
WRITF (15«11 15 }conn(lsot=1.1n)
FORPMAT (1014)

SETiS = leo '

SLEAR OUT cURPNT AYPASS WPITXNG oUT THIS STREC

SJURRNT(IDR1) = 0

3TCOT = STOT - 1

30 TO 720 .
)OR: WITH QTDFC ﬁQUM UPDATF

1 TEMP
1 TEMP
I TEMP

1TFMP

1 TEMD

onnsAa



ONT INUF

AVF = 0

L = LIMCUR

D 755 l=1+LIMCUR

AVF .= TAVF 4+ FINISH(ID)

VF = 1AVF

VFIN = AVF/AL

SUM = 0.

DISP = 0

SUM=D & NCURKT=0

D 760 1=1.LIMCUR

TSUM = N

R =0

: 758 J= 4.?0 . o
= (CURRNT(I+J) «FQe 0) GO TO 758
STAT = CURRNT ( IDROVW «JCOL I /10000000
STAT = MOD(ISTAT:10) _

T (ISTAT «EQ, 5) GO TO 758

I = CUPRNT(I.J)/10000

I = MOD(ITs100)

rSUM = ITQUM + IT

R 2 KUR + 1t

INT INUE

T2 CUPBNT(1,2) = ITSUM

UM = LStM + IS

WM = JSUM 4 ITSUM

JURKT = NCURKT + KUR

ISP = INISP + CURPNT(1+3)

INT INUE

F o= 1SUM

IFREE = AVF/AL

'SP = IDISP ‘ - .
'SP = DISP/AL ’ _

IF = JSUM - ' -

ITIMFE = AVF/AL

T = NCURKT

'FCUR . = AVF/aL .

1P LOGICAL UNITS AROUND, MAKING LUOUT NOW LUIN _ -
INST = LUOUT

CK THE CURRNT VECTop

LL CURPACK(?}

‘E'WFEKLY CYCLE HAS REEN COMPLETED

ME2 = TIMEF (1)

EXKLY PRINTS ‘ _

K = KWk 4 1 \

INT 841, MUMWFFKs SNUM , A .
INT R47. KGPAD _ .
INT 871+ TAMM

INT B4S. OVFR?0D

INT B47: OVFRAR

INT 836+ AVFCUR

INT 849, AVFIN
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"PRINT B8S1e AVFRFE

. PRINT 838« AVTI™FE
" PRINT 87Se DISP
- . PRINT as7

PRINT 891+« NOGOINUMWEFK+1e1)

- PRINT ROPs NOEOINUMWEEKE] ¢ 2 ) . L

- PRINT 893+ NOGO (NUMWEEK+] ¢3)
- PRINT R4+ NOGO(NUMYWEFK+]44)

TIME3 = TIMF2 - TIMF1

 PRINT 820, TimF3

LUNDT 1S LU OF THE WEEKLY DATA TAPE
VMRITEILUNDT«840) K WKQqNUMONUMWEEK.KGRADO'AL!MOAVECURO
IAVFIN.AVFREE.AVT!MFODIQPO(NOGO(NUM““TW}ke))sJ-loQ)

GO TO 111

END OF SFMFSTFER
CONT INUF :

RFWIND 15

REWIND ©

SFMESTER PRINT STATEMENTS

CPRINT 861 SNUM

Satt” B LA

IF (SET15 EQe 1e) 770771
"CONTINUE o

PRINT B6S

DO 762 i=1.1000

READ (15,1118) (COANCJ) e J=1410)
IF (EOF+15) 763,764

PRINT ‘863¢1s (GRANDC(CJ) +J=148)
CONMT INUF
CONT INUFE
CONT INUF
"1IDR = INR=1
PRINT 877

TPRINT B878
T'PRIJT B79 ((]TFMP(IQJ)OJ= 15)el=1,,IDR)

GET THF NFXT SFMFSTFR POLLING,

S MID = 0
GO TO 98

 CONTINUE -
. REWIND O1 : R

_STORP . : - i

’

“PRINT 921, STnFC(l)o'(tCURRNT(IoJ)oJ=lo3)o!-loLlMCUR)
"GO TO 999 : = '

e COMMON DRUM PAR 1TY Fppop FOR _ RBUFF

"ERIC

" PRINT 992 % GO TO 999

WEEKLY FORMATS

FORMAT (/417X #WFEKS CYCLF TIMF IN MILLISECs =#.F10+0)

3
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I

FORMAT (///+20X«BH% # % % (#MID=START #4114 +% STUDENTS BUFFERFD IN
IFOR SEMESTER NUMBER #4134//7)

FORMAT (10X« *#AVFRAGFE NUMBFEFR OF 1A (IDERPTAKEN #.F6e24¢ /)

FORMAT (10X +*AVERAGF HOURS COMMITTED #4F8e34/)

FORMAT (134212413414 +5F8424413) ,

FORMAT (1H1 20X+ 2OUTPUT FOR YEEK #*¢12+% OF SEMESTER NUMPER %*4124/)
“FORMAT (//410¥%#NUMRFR OF GRADUATFS #4134/)

FORPMAT (10X« *NUMREP OF CURRNT OVERFLOWS %e¢144/)

FORIAAT (10X« %¥NUMRFR OF EXCESSIVE SFARCHFS #4144¢/)

FOPMAT (10X +#AVEPAGF NUMARER OF FINISHFES %.FRe3¢/)

FORMAT (10¥4*AVFPAGF FRFE TIME=HOURS #4FBe34/)

FOPMAT (10X #THI S WFEKS SCHEPDULING HANG-UPS#4/)

~FOPMAT (1H1+0X.¥F NN OF S FMFE §TER *.14.//)

FORMAT (10X e13¢SXe8(1404X)) .

SFOPMAT (1S¥+%#THIS SFMESTERS GRADUATES#4//)

FORMAT (1DX«* FNGTH OF STUDENT DEMAND ARRAY#,164/) ’
"FORMAT (10X+*AVERAGE NUMBER OF DISAPPOINTMENTS #.FB8e3¢/)

FORMAT (//+20%#S TUDENT STATUS DUMBPH* /)

FORMAT t:x.*qrunENT*.?x.*chPLETonc*.?x.*ToTAL*.ax.*ochPPOINTwEN
1 TSHe2X o #HOUP AVAIL %0/ 97X e%]eDe* 15X e %#TC DATE*, 15x.*To DATE*e//)

FORPMAT (7Xolao7x'XQOGYOIQQBXQIGQI?YOld)

.FOPMAT (15X e #SFM—LFNGTH EXCFSS *e4%X 0 164/)

FORMAT (15X «*INADFQIIATE DEMAND *#eaX% 0164 7)

FORMAT (15X« *INADFQUATE TFACHFRS %e4%e164/)

. FOPMAT (15X e#NO CLASSROOM SPACE  #+:4Xe164/7)

ERROR FOoRrRMATS
FORMAT (//+SXeBH* % % % «%F A TE L E R R OR = CURRNT/STREC OUT
lC‘Ff SEQUENCF# ¢ /0 1OX e %#STREC [S%#e1a¢/¢(10Xe3110))
| FORMAT (//¢SX 8H% %.% % + #EOF HIT ON LUNST RUNDOWN FOR NEW STUDEN
1TS INCLUSION®,//)
! FORMAT (/¢5XeRH* * * * .*STUDEMT TAPE REWOUND#* e /)
' FORMAT (//75XBH* % # # +#THIS CURRNT COULD NOT BE MATCHED TO A ST
1PFC #03(1144PX)07) T *

FORMAT (//7¢SXRH¥ ¥ % % o+ ASEMFSTFR SETUP OF CURRNT HAS LIMCUR .NF'
1e TO TOTAL STUDFNTS ON DRUMR e //)
} FORMAT (/10X BH* * # # o*QTUnFNT Relden avnne%sn DUF TO PARITY*)
5. FORMAT (//+410%45(114+2%)) -
) FORMAT (//+SXRH* # % % «¥F A TEL EPROR =~ DRUM pAanv*.//)
» REWIND N1

STOP - ) £

END '

X Lot o DD T T g e rd
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SURROUTINF DATAPEAD '

"COMMON /Ay NUMRFS, ICRFS(1541434 ICRESCAP(15)s NIA,
1TARFQ( 17D, 10)s TMAX

COMMON /F/ NUMVEFIC s NUIMARFAs SNUMe NSTe STOT
COVMON /R/ NUMINMST ¢« NTFACH(44+14414)

CONMMON /S/ NUMSEMe NUMSTUD(12)s SCHST. SCHLOW. SLOP
CONMMON /T/ STIMDST (4)

COMNON/W/!WDQFQ(ISoz)o!WDAPFA(1402)o!WD!NS(QoZ)GIWD!S(GoZ)

READS DATA FOR FDSIM2 PROGRAM
INTEGER SCHLOW. SLOP
DIMENSION IRECHLD(10)

INPUT NUMRFR AF SENVFSTERS MODEL TO RUNe MAXIMUM=12
RFEAD(G&N 101 ) NUMECFM

INPUT NUVPFR OF STUDFNTS FNTERING SYSTEM EACH SEMESTERMAXIMUM=300

PEAD(6O101) (NUMSTUD(T) o 121 sNUMSFM)
INPUT SCHEDULF VARTAPLE (MUST=1 OR GRFATFR
PEAN(604102) &CH]T ,
SCHLO=LOWER LIMIT OF SCHEDULE PROGRAM
PFAD (AN 101 ) SCHLOY _
SLOP=ALLOWED VARIANCFE IN 1A SCHEDUL ING
READ{60+101) <LOP

STUDENT TIME NIST  (1)=10 (2)=15 (0)=20 (J)=25 CUMULATIVE DST

READ( &0« 102) (CTIMDST(I)eI=144)
CINRUT TMAX o MAY [MUM TEACHING FOR SEMECGTFR LENGTH 1A,
RFEAD (604102) TWAX \
INEUT TATAL NMMBRED AF 1A \MAY!MUM = 1700
RFAD (&041Nn1) NIA '
INPUT RFESOURCFE MATRIXs NUMBER RESQURCE TYPES MAXIMUM
READ (604101) NUMRFS \ ‘
INPUT RFSOURCF CAPACITY
T READ (BN INIILICRFSCAP(I)el=1e NUMRFS)
INPUT TARFN MATRIX (DIMENSION 1700 X 10) ,
DO 1 I=1NJA & PFAD 1N (IRFOHLN(J) ¢+ J=1010)
- TADD=MOD ( IRF.QHLN (1) +10000)
IF(IRFOHLD(2) FQ«D) IRFAHLND (P ) =1
IF(IRFQHLN (3),GTe 1 4)IPFQHLN(3)=14
IF(IRFCHLD{3)«LTe1 ) IRFQHLD(3)=1
IF(IREQHLD (2)+GTeS50) IRFOQHLD(2) =50
IF (IPEQHLD(4) «FQe 0) IRFQHLD(4)=5S
IF (IRFOHLDI(S) «FQe 0) IREOQOHLD(5)=5
IF(IREQHLN(6) .FQ.0) IRFQHLD(5) =999
IF(IRFOHLD (7).GTe 2S) IPFAHLD( 7) =25
IF(IREQHLN(9) GTe25) IRFOHLN(9) =25
IF(IRFOHLD(10)+GTe 1S) [REAHLD(10)=1S
IF(IRFQHLD (10} LF e 0) IRFOHLD( 10y =1
IF(IREQHLD (6) ¢GTe3) IREQHLD(6)=3
CIF(IRFOHLD (8),GTe3) IRFQHLD(8)=3
IFUIRFOHLDIB) (LTeN) IREQHLDI(8) =1
A IF(IRFQHLD(5) 4FQel 3142 .
1 IRFOHLD(5)=S & [IRFOHLD(7)=5
? CONTINUF R :
IFUIPFOHLD{B) FRe0)GO TO &5
IF(IREQHLD (6) (NF e IRFQHLD(8))GO TO S
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IPEQHLD(7)=IRFQRLN(E7) + IRFAHLD(9)
CIFCIREQHLD(7)4GT«25) IRFQHLD( 7)=25
. IREQHLN(8)Y=0 & IPFAHLD(9)=0
5 IF(IRFQHLDIS) (LT Q09GO TO 6
S IFCIRFQHLD(T7) FR.0IGO TO 6
CIFCIRFOHLD(S) .GT.800) IREQHLD(5) =800
) IF(IREQHLD(E)+EQe0)IGO TO 7
. IK=IREQHLD(10) ‘ : :
S IFCIRFOHLD(S) «GTe ICRESCAP(1IK)) IREGHLD(5)=1CRESCAP (1K)
P DO 8 K=1+10 : -
} TAPEQ(IAND K )= 1RFQHLD (K
Ak CONTINUF-
~ INPUT MIMBER OF WEEKS PER :FMqusn. MAXIMUM = 14
. READ (60101 ) MOVWFEK . L AL
"INPUT RESOQURCF MATRIX ’ '
DO 1N I=1s NUMRFS -
EAD (6N 101)(ICRF=(T sJ)sd=1s NOWFEK) _
~?N§ur TEACHING RESOURCE MATRIX: NUMINSTs MAXIMUM = 4
REXN (6041Nn1) NUMINST ) ‘ .
INPNT NUMRFR OF APFASe MAXIMUM =14
READ\(60.101) NUMARFA
CINPUT\TFACHING MATRIX
DO 15 D=1, MIMINET R
Do 18 Kk= e NUMARFA _
PFAD(GO-!”I)(NTFAFH(I.J.K).J-I NOWFEK)Y ‘
‘lNDUT OUTPUT HFADINGS :
L DO 20 1=1+NUMDFES
 PFAD 1044 ([VORFS(TeJ) e d=142)
DO 25 I=1+NUMARFA
PEAD 104, (IWDARFA(I +J)eJ=i:2)
DO 27 I=14NUMINST
READ 104+ C(IWDINS(IeJ) ed=142)
0O 28I=z1.5 &
PEAD 1044¢IWDIS(IsJ)eJ=142)
"PRINT 115 & PRINT 120 & PRINT 175 ¢ PRINT 130 °
DO 3N =1 ,NUMDES ) : '
PRINT 16N (IWORES(I4J)eJd=142) , @
PRINT. 110 (1CRFS(TsJ) e J=1NOWEFK) S
PRINT 135 $ PRINT 140 & PRINT 145
‘DO 35 I=1+NUMINST '
"PRINT 1so.tlwolm<(r.M).M=1.2)
"DO 35 K=1.NUMAREA
| PRINT 1500 ( IWDAREA (KK oN) sN=142)
TPRINT 1INGINTEFACH(T s JeK) o J=1 +NOWFFK)
DATARFAD FORMAT %TATFMFNT%
- FORMAT(1514) ! :
FORMAT (15F8,0) i
FORMA’”1608¥~?!?06Ytl?013'1¥"l\0l2v!lv12v4)<o!2)
"FORMAT(2A8) -
FORMAT(14(2X+15))
FonMQI}zvx.*quoupCF LOADINGS FOR RUN#/)
FORMAT (OX s #AVAILARLF rLaqqpoomq*/)
FODMAT(44Xo*TYPF X WEEKS#/) :
FORMAT (I IX ¥CAPACITY ¥ HOIRS AVAILARLE PER WEFiKK%*/2/)

O
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X FOPI!AT( //39)( s lA\IAlLAHLE INQTRUCT H ON*//)
FORMAT (40X « *APEA X WEEKS X TYPE¥*/) .

FORMAT (32X « ¥NOe FACULTY MEMARRS X TEACHING, LOAD*//)
SFORMAT(/81X12A84/) : :
RETUQN &  END B




BEST COPY AVAILABLE - o

JBROUTINE MATCH1
MTCHF'S TA DFMANDEN WITH AVMLAnLF RF SOURCFS
NTEGER ' SNUMs STOT.: (R
JOMMON /A7 NUNMRES TCRES(15014) ICRFSCAP(1S)s NIAs
AREQCION010) s TMAX - '
;omo-a 787 NUMINST NTFACH’A.:Q._la)
‘OMAON /F/ NUMWEFK e NUMAPTAS SNUMe NSTe STOT T o C
OMMON /17 TANF&(100003)e TALIM - - ' : o rEST A
.ouvonxwztwnnrqt1s.?).anApFn~:a.z;.1wn:~%ta.?).1woxq(=.a, S
YIMENS 1 ON- NTMnxca.1a).NTqumtaota)oNTFwookca.ta.lax.lnesuxtxe.taa
MENQION NUMﬁTQ(goldoll)oNFXh(la).'
JIMENSION ICRSTAT(15414% IPMFANr15).%TD(15).anow¢1R:qthlsHth)
“3ys~qxon 1SSOC15) +AVG (153 « ITESTAT(4414414)
IHFCK TO OFTERMINE [F REGINNING NEW SEMESTER A
IOWEER = 14 : :
LOAD TEACHING RESOURCE MATRIX .
INUMWEEK «GTe 0) 202 : g -
,p_s I=21¢ NUMINST ' C

G J=1s NOWFFK
0 5 Kzl "NUMARFA ‘
ITEWORK (13K ) SNTEACH T4 Js Ky
.OAD - TMAX, MATP!X S . ‘ L
Tl1=le NUMINST . S o -
7. J=1e NUMARFA L o
TEACH = NTEACH (TeleJy) : S v
kfhnxxl.J) = nrrncn » TMAX S -

B . o SRR U e o N

N

= e Nuw:Eq : - , o c L o _ o :ﬁ&
:o 9 J = 1+ NOWEEK - - o : o e
IRESWK (I4J) = ICRFS (14J). , , .
SUM TEACHING PFOUIRFMENT. - ) : o T
11 7145 &« DO 11 J=1.14 & DO 11 K=1le11 , . S
JUMDIS(TeJak)=D _ B B S
)n 12 1=1.1a ) S : o S ' , 4 o
QFXOt!)—O : o L L . SRS
5% 15 1 = te IALIM ; : T T
[F. ¢ TADEM( 142y «FQe¢ 0) GO TO 15
lE = TADFM(Ta1) . ] Co )
I = IARFO(IE 1) /10000 - , ) o S P
£ (IARFQ(!E.%).FQ.QQO) GO TO 15 S L : ‘ ‘

0. 15 K = 64842 I
F UIARFOIIE 41 FOaM0} GO TO 15~ . S . I 38+ 1=)-A |
UM TG IN) = NTSUME PG IN) + TAREQUIF ek41) . | S
-;41N7%tmcrc.to;.LF.NTMAx:xG 1033 GO TO 15

T e e

T I NIE LT U B

DEM(!.?):O % TADFM(1+33=1
CODE - 1 ‘= TMAX EXCFRDED
TADEM(142)=0 % ;npﬁmcr.1:=1
CONTINUF - o
TMAX ‘AND: qFMEqTEp qEwa nou7:~es COMPLETED |
TSDM: = O : : 3 B R T
Bo 25 T = 19 IALIM - o S L

-

:'-".'."‘f_'-’fé. :



Fra

DM = 1SDM + TADFM (1.2)
NXWEEK = NUMYFEK :
IF (NXWEFKFQ,0) NXWEFK = 1
0-80 1A = 1+ IALIM . T~
IF (1ADEM (1A43)+EQe1) GO. TO 80
F (LADFM(1A+2) «FQe 0) GO TO 80
€ = TADEM(IAJ1S
D = IARFQ(IF41)/10000
TEST TO SFF IF 1A 18 SFLF <wnv
[F (1ARFQL IE +&) 4FRe9Q99) RO TO 62
TEST TO SFF IF STUPFNT.DFMAND ADFOUATE -
IF(IADFM(!Ao2).LT.IARFO(lFo4)) 35 . 38
EMAND INGDFQUATE CONF = 2 '
uuﬁorq(z.nwaFK.loa-NUMDIS(z.NxWFFK.lo)+|AoemtlA.z)
TADEM(1A4.2)=0 & .IADFM(IA«3)=2 S GO TO 89
TEST IF DFMAND FXCFEDS CAPACITY :
!F(lAﬁEM(IA'?)oGToIARFQ{lan))aooAE
;ov:nalADEM(IA.?) !AREO(!F-S) '
TADEM( 1A 2)=1ARFQO(IFS)
Numol<(q.mywrpw.lox-Nuvnlq(a.waesx.lo)+Noven
NFXD(NXWFPK)-NFXD(NXWFFK)+1
PEGIN. TO CHFCK RFSOURPCFS
CHFCK TO SEF +F TFACHY=.
11 =2 JARFQUIF.6) .
IF (IARFO(lEc?).GT.NTFWOPK(I!cNXWEFKc!D)) aa.aa
" LACK OF TFACHFRS, CODF = 3

AVA+LARLF,

TADFM(IA+2)=0 € IADEM(IA3)=3 &
SIF(TAREG(IF +R)+FQs0) GO TO 54 °
11 IARFQ(IE8) '
le(lAPFOD!FoO).CT.NTFWODK(lloNYWFFKo!D)) SO{RA
. LLACK OF TFACHFRS CODE = 3

co.T0 8o '

N
\\

IADEMHA.?)=0 $ IADEM(IAW3)=3 s .GO 80
CHFPK To SEF IF CLASSPOOM AVAILARLF ‘

X = TARFO(IF.10) o A N
NFTelCPFQCAP(IX)*IFDFO(lFo?) .
IF‘(NET.CT. lquwKttr.waFFK)) e
ACK OF CLASSRNOM CODE . -4

60 | 68

waM(lAc2)=O $ IADFM(IA01 $ GO 70 80

1NUMDI§(30NXWFFKcID)'NUMDIQ(?oNXWEFKo{p)+IADEM(IA02)

uiNUMDIQ(BoNXWFFKoID)'NUMDIQ(ﬁcNXWEFKoID)+IADFM(IAQZ‘4'

¥
L
D

!
Ke

‘_MD!%(a.waeen.lo)-Numnlqta.waEEK.lo)+1Amauw;A.z),j“,,.'




1SDM = ‘18DM + 1ADFM (142)

NXWEEK = NUMWFEK

IF  (NXWEFKeEQ.0) NXWFFK = 1

DO 80 1A = 1. IALIM

1F (IADEM (1A¢3)eEQe1) GO TO 80 -

'IF. (1ADFM(TA+2) «FQe 0O) GO TO 80

JE = TADEM(1A41) o .

D = IARFQ(IF,1)/10000

TEST TO SFF IF 1A 18 SFLF STUDY

IF (TARFQ(IE &) «FQ:099) GO TO 62

TEST TO SFE IF STUNFNT DFMAND ADFQUATE
F(IADEM(lA.a\.LT.xApFo(lE.a)) 35. .+ 38 e
DEMAND INADFOUATE CODF = 2. a
uuolqtz.nxwepx.lo)=Numotscz.nwaFK.1v1#TwrtmclA.z)
ADEM(1A+2)50 & . IADEM(IA+3)=2 & GO TO 80 '
TEST IF DEMAND FXCFEDS CAPACITY S
FUIADEM(1A42) «GTe [ARFQ(IE+5))40042 | .
 V'RalADEM(leP)-lAREO(lEoS) :
IADEM(1A+2)=1ARFOCIFYS) ./ ‘
4NUMD!§¢60NYWFFK0lD)“NUMDIQCSQNXWEFKolD)+NOVER
NEXD ( NXWEF 1€ ) =NF XD (NXWFFK ) 4 1

GIN TO CHFCx RFSOURCES -

CHECK TO SEF +F Tijgnr- AVA+LARLF

A= lADFO(lF.6) :
F (lARFO(lEo?)-GT.NTFWOPK(lIoNXWFFKolD)) aa.aa

ACK “OF | Tpncurpq, CONF = 3. - :
,umolqta.waEFK«xox:wumnxq(a.nxwesx.xo)+onFM¢xA.zx
ADEM(1A.2)=20 ‘'€ TADEM(IA+3)=3 $ GO TO 80
FCIAREQ(IE48) «FQe0) 60 TO aa

1 = 1AREQG(IE.8) ' -
'chApFo(xF.q;.rT.NrrwopK(lx.wasFK.lD)) sn.qa

ACK OF TFACHFRS CODE =3 :
UMD!%(B.NxWFFv.lD):NuMDl<¢?oNxWEFK.lD)+lADFM(!Aoa)
LXADEM(XA.?)=0 % I1ADEM(IA«3)=3 % GC TO.80 . :
CHFCK TO SFF _IF CLASSPOOM AVAILAHLF '//

¥ = rAnFQ(IF.tn) DA
FT:!CPFQCAP(IX)*IAPFO(lFoZ) . : o

F (NETeGTe IPFSWK(IXINXWEEK)) 60 68

ACK OF. CLASSRNOM CODE = .4 _
UMD!Q(aoNXWEEK.lD)“NUMDl\(A.NXWEEK.lD)+lADEM(lA.Z)»
ADEM(1A«2)=0. % IADEM(1A¢3)=4 $ GO TO 80

jCHFCK CLAQQPOGM FOR c‘E'LF QTUDY

I% = TARFQ( lFo 10} .

H = TADFM(TA.2) *. tAPFO(IFo?)
_F(xH.sT.xnrcthxx.waFFK)) 64+ 68
_7:!ADFM(!A.2)-!

0 66 1Z = 1« N7 o : : _
H = (1ADFM(IA«?)= !7)*!ARFQ(!F-?) S o
;F(lHoL’olRquK(!XoNXWFFK)) Go To 67 ; .
ONT INUFE /

.jADEM(lee) =2 0 & !ADFM(les) =4 % GQ TO 80
_DEM(lez) = FADFM(1A.2) <17 . : oS
UMD!Q(AONXWFFKQlD)aNUMDIG(doNXWFFKoID)+!7

”M°l5‘4~NxWFFKoID)=NumoxqtaenwaFx.1D)+1APEM¢1A.z)‘”"W' h




.ALLOCATF prqouot?n !A qanDULFn- TEAtﬁF§§'

SRR AR T lAQFﬁ (1Fe3)

" KONT = NXWEEK + 1Y - l

| IF- (1ARFO{IEes) .FO, 999) Go.fo 76

69

DB 7010 = NXwEFK, KONT.-! ‘ ' L
;NTFWOQK(I!ulJ.!n)sNTFWODK(!I.lJo!D)-FAQFnt!?-9)

70

72

13

"GO TO Ao -
-ALLOCATE - CLAq:pncv 10 <ELF unov !A e

76

80
82
100
200
208

20g

S { hﬂAQFO(lFoR)-FGoO) GD TO 72

- SUM SATISFIED STUDENTS o T
- NSTSAT = n T e

. OUTPUT STATISTICS Fop SCHEDULING PPREODJ’

PRINT - 1214 SNUM
PRINT. 1224 NST S T
- NOLO = STOT~NeT @ = IR R .
PRINT 123, NOLD ' - . SR
"RETURN

. IRMFANCT yan | <« sTO(I)=n = 'leéo(x!-n" $  AVG(I)=0.n
IRLOW(I)=1CRFR (T 1 y=TRFeuct ] o1y : : N
IRHIGH(1)¥CRFe( ], 14} - rn#qwxcx.taa

DD 21N 121415 -« DO 208 J=leld

. ,xrctcnqrArtx.J:.Lr.lnLow:rs:anowcr)-zcnqrarcr.J:
 !Ff!fRQTA?(‘!J!.GT.IQH'rH(!))'Qﬂl(Hf!)SIPPQTATQYOJ)

IRMEANC L) = IRMEANCT ) f14 SR {Zf\'

) AVGI(1)y=A/B

..DO 220 rnx.te s Do P18 4-1.14 o
'lesorraaxqutt:+cttnMEAnc!)~rcn<TArtx.J);**?: LT
AQAVAQ-quocr:/;a ,;“ - S n
zqrort:=<opTcAvap3 S stag‘ :
L PRINT. 1267 DD!NT 230 & pRINT. 231 e :
f,ﬂronmn&xpex.*npsoupcrs SCHEDULED DURING. qFMFqTen-Fxnsr L!NE’./? :
‘TFonMATcﬁﬂx.*prﬁouncrq NOT ﬂrnrnULrn ounan QFMPQTFQ-SFFOND LlNF*
DO 240 1=1415

PRINT - :?votlwnnpecl.m».M=z.=: % pntnr 1?ao¢:canAfo.J).Jntolay
_ pnrur 1?a¢:xanwwcz.as.asa 14: S

11=1ARFO(IF 6y C
DO 69 1J = NXWEEK. KONT.] T
NTEWORK{-11, «1Js ID)=NTEWORK (1T lJo!D)-IﬁBFO(!E.?l

RN e e

11=1AREQIIF.8) . o .T.lf:‘

ALLOCATE CLASeRONME TO TOUGHT JA
DO 72ty = NXWFFK.KﬁNT.!-
!RF%WK(IXOIJ) = IQFQWKl!leJ) - NET

DO T8 1J = NXWFEK, KONT. 1§ - R
IREQWK(IX:IJ) = !ﬂE%dK(!XQIJ) - lH L
CONT INUE. ) v

DO 821 = 1. !ALIMa" e i
NSTSAT = thqnﬂli TADEMCT,2) - oL e

IF (NUMWEFKLER,N)GO 'TO . 110 | |
IF (NUMWEFICJER . 14) GO Yo 200 % RFTUPN .

s

DO 205 1=}, 15 o

DO 208 u=1414
!CQ%TAT(I.J!BICPFQ(!oJ) ID=§WK(IQJ)

IRNEAN(l)a!RMPAN(!$+!CPQTAT¢IOJ)

ASTRMEAN(T) | 5 ~H=rcnesct.dz R

oo e

B I T R,

T I
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PRINT 241,eNUM €  PRINT 242 v
PAY FORMAT (/772X #PFEOLIRCF QTATICTICR FOR SFMEFATFR NUMRETRE 1V 124 /)

242 FORMAT cqx.*nrq0uncr*.40x.*caonc1Tv*.qx.*H!G LoV MEAN »

1+#STD DEV*.%Xe*AVFPAGE*o/)
‘DO 245 121,15 ,
PRINT 246¢ (IWNRFS(1eJ) e J=1e2) ¢ ICRESCAP(I )¢ IRHIGH(T )+ IRLOWLI) s IRMFA
1 NCIIeSTDOI) dAVG (1) : '
245 CONTINUF -
- 246 FORMAT(2Xe2AR, 11 ]4.3)('!4'1)(1 ld!?’(.le"!XlFBoaoax'Fﬂcz,
g 00 ann J=143
DO 305 I=xl,11
" IRMEANtI)Y = O
STD(1)=N,O & [&cQ(l)=0
IRLOW(T) = NTEACH(Jelel) = NTEWCRC(Jele1)
IRHIGH(T) = NTYFACH(Je1441) = NTEWORK(Je 1441}
DO 2305 K=1,14 ‘
308 ITFQRTAT(JeKsl) = NTFACH(JeKel} =~ NTEWORK(J K1)
- DO 310 I=1,11
‘NO 308 K=1.14 S
IF (IRLOW(I) +GTe ITESTAT(JeKs1)) IRLOV(II=ITESTATII¢K 1)

; IF (IRHIGHIT) oLTe ITESTAT(JeKe1)) IRHIGH(I)= ITESTAT(JeK.1)
. 308 IRMEAN(1) = IPMFAN(I)} + ITESTAT(JeKe])
: A = IRMFAN(]) . ¢ B = NTEACH({Jele12
A = A/14, : :
. IRMEAN(1) = IRMFAN(1)/14
310 AVG(1)=A/B -
DO 320 I=1411 ' = DO 31R K=1,14
;a:a'Iqqoc1>-1=cn¢1;+(¢1n~FnN<l>-xT=qTAT(J.r.Is>**?) *
AVAR = 1Se0( 1)
N . AVAR = AVAR/1a.
4D20 STD(I) = SQRT(AVAR) '
. PRINT 125 P PRINT 230 s PRINT 231

CPRINT 127 (TUDINS (DM} M=147)

DO 320.T=1,11 ~

- PRINT 127+ (IWDAREA(T«N)sN=1+2}
'+ PRINT 128¢ (ITESTAT(JeLel)el=1¢18)
330 PRINT 128¢ (NTFUORK(JeL el)el=1014)
; T PRINT 341, SNUM - PRINT 3472

DO 148 I=1.11 _
3cq PRINT 346s (IWDAREA(T NI ¢N=14¢2) ¢« IRHIGH(T) o IRLOWIT Y ¢ IRMFAN( 1),
GOIRTDCIY o AVGI) - : : : :
400 CONTINUF ‘
341. FORMAT cz//.?x.*chvoucrtnN STATISTICS FOR SFMFSTFR NUMAFR #,12./)
‘42 FORMAT (SX #RESOURCE* ¢ 10X ¥HIGH Low MEAN STD DEV
1 AVFRAGF#4/) .
'45 FORMAT <2x.2aa.qx.xa.ax.xa.3x.14.3Y.Fa.a.3x.ra.2)
|25 FORMAT. (///+40X4#T E A c HER MATRTI X¥:/)
. PRINT 133 :
. DO 116 I=1e11

. PRINT 127« (CIWDAREACT oN) oN=142)
. DO 116 J=1.5 - :
16 PRINT 13?.¢1wotqcu.w>.K-1.2>.§NUMDI=(J.L.I).L=1o14)
21 FORPMAT ({H143sX+#STARTING SEMESTFR NUMAFR#¢1%Xs 124/)
27 FORMAT (35Xe13e% STUDENTS ENTERING SYSTENM#,./)
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122
126
127
128
130
131

137
133
g

FORMAT (33Xe13+# STUNFNTS RENAINING IN SYSTFM#e/)

FORMAT (/+42X,*#PESOURCE MATRIX*4/)

FORMAT (41X PAR/)

‘FORMAT (14(2X,15)) :

FORMAT (1H1 27X« *RESOURCE. SUMMARY+ END OF SEMESTER NUMBER #.12./)
FORMAT (27X+*RESULTS OF SCHFENULING FOR THE ENT!RF SFMESTER#: /)

FORMAT(“‘.?AB PXe14(2%Xe«15) /)
FOPMAT( 1H1 « 44X e #D I SAPPOINTMENT FILE*e//)
PETURN
FND : a
non
.
' &
. {
\
i
- e \ ’;
- .
~N
O



A

SURROUT INF MATCH?
UPDATES CURRNT FROM 1ADEM REeULTS

REWRITTEN 11,16 TO MAKF [ADEM ARRAY AN ADDRFGS LOOK-UP

oo

COMMON /C/ CURRNTI(AN0«20)s LIMCUR
COMMON /F/. NUMBIFFK s MUMARFA. SNUIMge NST, &TOT :
COMMON /17 - TADFM{10N03)e TALIM 1 TEe
COMMON. /N/ NOGO(1545) - '
INTEGFR CURRNT
DO SO RO = 1 LIMCUR
DO AR JCOL =420 o
1IF (CURRNT(IROW«JCOL) +EQs 0) GO TO a8
ISTAT = CURRNTULIRDOWJCOL /10000000
ISTAT . = MODCIQTAT10)
IF (ISTAT .EQ, 7) GO TO a8
[ACODE = CURRNT { IROW,. JCOL ) /10000ARN0
IDADD = MOD(IACONF . 10000) ‘
, IF (IADFEM(IDAND«2) «GTe 0) 40,85
40 IPART = MONICURPNT( IROW. JCOL) » 10N0AOONY
IPFPLAC = [ACADF#10ONNON00 + TANONNOA 4+ [PART
CURRNT (IRPOW.JCOL) = IRFPLAC
DROP ONF STUDFMT FRM SCHe LIST ~ TO GFT EXCESS TAKEN CARE OF
TADFMCIDADD2) = IADFPIDADD2) - 1 :
GO TO aRr v e :
45 1PART = MON(CURDNT ( IROWJCOL) » 1 000C00N)
: L IRFPLAC = JACODFXICR00000N + SANONNNOC 4+ IPART
S08 CURRNT(IROW.JCOL) = IREPLAC c
4r CONTINUE '
50 CONTINUE.
NWK = NUMWEEK + 1
DO 7N K=1.1ALIM
KTYPE = JADFM(Ke¢3)
IF (KTYRPF FD, 0) GO TO 70
NOGOINWKKTYPE) = NOGO(MWK«KTYPE) + 1
"70 CONTINUF 3 '
RETURN ‘& FND

C 00
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" FUNCTION HOURS(X) : N

GIVES BACK STUDENT HOURS PER WEEK
CURRENTLY 4 POASSIBLF HRS/WK - 8/4
COMMON /T/ STIMDST(4)

.DIMENSION HR{A)

SET THE HOUR COMRINAT[ONS . ‘ :
HR(1)=20, ¢ HR(2)=P5. & HR(31=30. % HR(4)=35.
RAND = RNOG(2) o~

RAND = RAND/100,. ’

DO 10 J=t1.a

IF (RAND oLFe STIMDST(J)) 12410

CONT INUE

GO TO 15 ' i

HOURS = HR(J)

RETURN

HOURS = 18,

PRINT 20 : , .
FORMAT (/¢GX¢%2FREOD [N HOIIRS, === DISTe FELL THROUGH /)
RE TUPN % END ~

.
L
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SURROUTINF CURPPACK (1) :
ROUTINE TO PACK THF CUPRNT VECTOR, DROPPING ANY GRANS COMPLFTELY
AND RFMOVING ANMY COMPLFTED OR UNSCHEDULED 1A ' \
CCOMMON /C/ CURRNTI(BONW20) s LIMCUR )
COMNON /F/ NUMUEEK +« NUMAREAs SNUMs NSTs STOT
DIMENSION KSAVI(20)
INTEGER CURRNT
DO SN L=1.LIMCUR
KK = 0 L 3 K77<ET = 0
DO 18 M=1420
18 KSAV(M) = 0
IF (CURRNT(L20) «FQe 77) K77SET=1
3N ‘DO 4N K=4419
' IF (CURRNT (LK) oF0D, N) GO TO 40
ADMD = CURRNT (L +K)Y /10000000
IDMD = MOD(CIDMDL10)Y
IF (IDMD «FQe 7) 35, 33
33 CURRNTI(L«K) = 0 T GO TO.an
35 KK = KK + 1
_ KSAV(KK) = CURPNT(L +K)
an CONTINUF ..
KLIM = KK +4 '
DO a5 Js=a.xLIm
4% CURPMT(LJ) = KSAV(J=1)
: KLIM = KLIM+)
DO a7 J=KLIMa2D
A7 CUPRNT(L«J) = N
. IF (K77SFT oF0e 1) CURRNT(L«20)=77
50 CONTINUE _ :
. IF (1 oFQe 1) 52454
s4 CONTINUE
SECOND PHASE - nnoo 0 SLOTS NUFE TO GRADUATION
LIMLl = LIMCUR
IR =0
260 IR = IR 4+ 1
: 1IF (IR «GTe LIMI) GO TO 3nn
_ IF (CURRNT(IR,1) ¢FQe 0O} 260250
260 LIN2 = LIM1 - 1 _ , _
‘ DO 270 IPR=IR,LIM2 . .
DO 265 J=1+20
265 CURRNT(IRRJ) = CUPRNT(IRD+14J)
270 CONTINUE o
IR = IR - 1 /
LIM] = LIMY = 1
GO TO »50
300 CONTINUF
ZERO pAcw TAIL FAND OF CURPMT = RESFT | IMCUR
LIM3 = LIML + 1 _ ) . . ' .
Do 305 L=LIM3LIMCUR ' '
DO 3N J=1420
305 CURRNTILJ) = 0O
T LIMCUR = L IM]
52 RETURN - [ 3 FND
: ron
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FUNCTIOMN IVARND (NSLOTS)
FUNCTION TO GIVF A PANDCOM NMUMRFR BFTWFFN 1 AND THE INPUTED
VALUE . 0SS NSLOTS : ' :
1F (NSLOTS oLFe 1) BelD

8 IVARPND = 1

. PFTURN

10 SLOT = NSLOTS
DIV = 1e/SL0T
RAND = RNOG(T) : :

THOLD = RAND/D1IV -
IVA = HOLD+1. :
IF (IVA .GTe NSLOTS) 15.20

15 PRINT 30, NSLOTS, IVA

_ 1vA = NSLOTS

20 IVARND = fvaA - :

30 FODMAT (//.5X,¥FRR0D IM IVARND = VALUF RETURNED IS NOT PROPER#,

18X « ¥NSLOTS =%, I5.SY#IVA =#415) -
RETURN €  FND

-

[alalg B ]
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FUNCTION PNOG (¢ 1CODE)

REVISED S/11

ICONF = 1 SFT SFED
ICODF = 2 THRU 5 RFTURN INTFGFR
1CODE = 7

IF (ICODE ,GT, 1) GO TO 15
IA = 99pA7T7

18 IFAC =

1A # 4==470314

1R = MOD(IFAC,214783646)
1€ = 1ARS(IR) 100

'NOW SPL

1T vVIA CODE

IF (ICONFE FQq4 1) 174109

100 % GO TO 25
19 IF (ICODF JEQ, 7) GO TO 30

17 INDEX =

CINDEX =
25 BNOG =
GO TO 3
30 R = MOD
T PNOG =
35 1A = IB
PETURN

10%% [ CONF
MOD(1C, INDFX)
- , ..
(1C«10P000Y) .
R/100MNN

% FNP

M B i '

wiITH EXPANDED CODF

4 - 85
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TIVMF,10

EQUIP 3= (CODF-CONVFRT) MT DA

FTNGL oX 4
PROGRAM CVTREN

CONVERTS THE 1ARFO FILF \

WRITTEN AY LFININGFR AND WILLIAMS ‘= AUGUST 69

NEFDS‘;HF 18-PC CONVFRSION CODE TAPES
Ly .3 CONVFRRION TAPFE _
Ly 5 TFMP DRUM FILE OF FRPOP RECORDS

YLy LT (T IITr (Y

DIMENSION JACANVTI1SON,3)s [AREQ1(10)s IARFQ2(10)
INTEGFR OLD '
. KOUNT = n
" DO 8 1=1.1ano
A JTACONVYTII¢3) = 0O
PRINT 120 ,
ic READ THE CONVFRSION TAPE TO GET TO THE !A CODES
- DO 12 1=1.1000
PEAD (346107) IPCIA
IF (IPC o«NFe ©500300Q) 12,14
14 IF (1A FQ. ©QG000G) 14,91
12 CONTINUE
.16 DD 20 IFILF=1.2000
T READ (3.108) ALD. NFW
I (FOF«7) P1,1R
17 CONTINUF
C ’ RFMOVF THF AREA FRPOM THE OLD CONF SN 1T MATCHFS THE
c INCOMING IAPEQ CODFSs WHICH DONT HAVE ARFAS ON THEM
OLD = MODIOLD,. 10700)
IACONVT(IFILF«1) = OLD
TACONVT(IFILE.2) = NFW
- 20 CONTINUE
c TAKE THF 1ARFQ CARNS OFF OF THE READER
T 21 RPEAD 101, (1APFQI(T)eT=1010)
IF (EOF+&0) 6N25
c SEARCH I ACONVT FOR NEW CODE
25 DO 30 JUFILE=14+1%00 .
IF (1AREQ1(1) oFQe TACONVT(JFILE 1)) 32.30
30 CONTINUE
[~ NO CODF FOUND - STORE IN ERROR LIST
NO =z 8H NO CODE :
WRITE (S5+201) NO¢ (TAREQIC(I)eI=1410M)
GO TO 21
372 CONTINUE
TACONVT(JUFILF ) = 1 : ,
IF (TARFQI(2] «FQs O 0Re TAREQ1(3) oFQe 0) GO TO 43
IF (TARFQ1(103 «FQe O) 43,:33 :
a3 NO = 606NENENAOCANRAAOR '
WRITE (S¢201) NO (rnnra:tl)olau-IO)
. 60 TO 1
33 CONTINUF
» IAREQ2(1) = !ACONVT(JFILFoZ)
€ CONVERT INTENSITY-DAYS TO HOURS-WEFKS
: IF (1APFQI(3) oF0s 1) 35437
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[ Y

35

37
aa

41

50

&>
54

6n

1AREQP(2)

IF (TARFQ2(2)

T1AREQ2(3)
GO TO S0

IF (IAPFGI{D)

IARFO1(2)Y/10

1

o Te 1)

'oLFo =)

THRS = JTARFN1(2)/10D

TARFQ2(2)
THRS

THRS *
1ARFQI(2) /10

DAYS = T1ARFQ1(3) !
WKS = NDAYS/Se +

1AREQ2(3)
1AREQ?(2)

1ARFGP(4Q)
T1ARFQ2(S)

TARFQ2(6)

1IF (1ARFQ1(8)

1ARFQ2(7)

v S

99

IARFEN2(2)=1

ECTX:B

1ARFQ1 (3}

-

= (IHPS #* TARFN1{3))/1ARFQ2(3)
FINISH STUFFINGC THF NFW ARRAY

1ARFQ1{a4}
IARFNL (5)
K = [ARFQl(6) *

100

s K 4+ [ARFOQLLT)

3
-

0

oFQe 0O)

%

K = . [ARFQ1(B) * 100
1AREQ2(7) =z ¥ + TARFQ1(9)
1AREQLI(10)
DONE WITH CONYFRSION

" PRINT AND PUNCH THF FILFS

1 AREQ2(8)

PRINT 112

WRITE(624114)

KOUNT = WOUNT + 1

GO TO 2
CONTINUVE
PRINT 121,

PFWIND S
PRINT 116

KQUNT
PRINT OUT FRROR FILF

DO 65 I=1.:1000

6a
65

66

T2

T0

READ (S+201) NO«
15 (EQF 51 66,64

PRINT 11#8,
CTONTINUE
CONTINUF
PRINT 123
NOPR = 0

NO

DO 70 1=1.IFILF
{F (IACONVT(T,43) «+FQas
NOR s NOR + 1
(TACONVT (14K} eK=142)

PRINT 125,
CONTINUF

(TARFQ1

NET = IFILF -~ NOR

PRINT 127
REWIND 3
aTOP

NOD §

IFILF o

5254
GO TO &5 . .

(IARPFQI(I)al=1410)0 (!AREQZ(J)3J=IQB)
{TARFQP(J) « J=148) . '

(TAREQI(J)eJ=1410)

(J)ed=1e1 )

Ny 7270

KNOUNT -
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jn FORMAT
16 FOPMAT
1R FOFMAT -
N FORAAT
. FORMAT
FOPMAT"
FORMAT
FORMAT
7 FOPMAT

FND

EOAD
PUN&!”leﬁﬂO

o1 PRLLT o1 « sToP

CIOXBH® # * # .*CONVFQGION TAPE FILF \P‘LTTFR NO GOﬁ i)

CIRWIXG 17
(1101%416)
(6Xe14,215)

(lﬁXoiaoQ!HolOXo!6o?¥o?(l?°171ol302X01302X01302X012)

(164EX¢212,

6Xe1201301Xe13413¢4Xe12)

(IH120XexF P RO P L1 & T. *o//)

(lﬁYQAncPYQI1001¥onl?0!X)o?(!3|]*)oIZOIXQ!?’

(7%enQ L D

I A C O DFE #417Xe#*N E VW

!//olﬂYo*TOTAL 1ARED DPNCHFD :*l!é)

taR. 101 1M)

e e e i e e

1 A CODE %//)

C1H1 « 20X« #THFSE 1A HAVE NO IARFG RFFEPFNCF THFM*o//)

(10%42110)

(777741 DY RNUMBER OF RriM IA YQ *.!aoqx.* NET GOOD T4 ADE *.

11691“7'# WHICH HOPEFULLY 1S CLO“F TO NET PUNCHED. WHICH 1S *#i1a)

. SCOPE
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Ensm-z. ‘ /
_ ~ . '
. EDSIM - 4 serves many of the same purposes as LDSIH - 2. \

N

if”It vas ereated to be more efficient and to provide betrer f
“ifdisplays of information to decisionqmakers. It should be -
'?‘u;ed in plece of EDSIH - 2 fo; most prsctical purposes.

S The basic processing cycle of EDSIM - 4, shown in Figure 1.

;5consists of two phases. During the first phasm-students seieet

_‘gthe PC's (Performaﬁce Criteria) they wish Eo }vepare for end

".they are scheduled for the IA's (Instructional Alternative) Ehey d:~'

7.the simulated time is’ incremented end for each IA just complet d

i'.students are post-tested in the related PC. The incrementel

:ftime period of this cycle is one week.1

The following steps ara performed for eaeh simulatéd ' udent '

;”during phase one. A PC that the. student has ot pessed

ddistribution. - .'/f

: yoo ,‘ ' S ) _;’ - .
:jl An incremental time period of one week was used in’ all of the
studies performed with EDSIM - 4. By simple adjustments of the

_ f ;

fiare going to usehfor thxa preparation. During the second phase.f“;p_V

_units~ ‘of ‘measure of the imput parameters, it would be possible ‘

Tﬁ{;,to use any desired time Per1°d in a °1mulatidn' S

e/




.. FIGURE 1

Processing Cyclé‘of'EDSIﬁ-4__ S o A
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i

#

f of instructional activities for the current time peﬂiod. :

. passes the related PC and his state with respect to the rc is update

students are p

thenJchecked to determine whether it is offered during the currgnt or

rt,mm

future time! periods. If it is not, an alternative IA is sel ted or
P,. “

if no alternative can be scheduled then another Pc is sage ed: 'Ifu_ ' .

o resources are not available t0‘conduct the IA the studeny/has-just,

selected "he must select another PC._ This first phase 'ontinues

processing students sequentially until a11 students h ve a full load

During the second phase of the simulation cycl',-v e time‘EIBEE““\-si\\é

is advanced one week and each student is examined to determine if he

/

has completed any IA's during the previous weck If hf,has, he is ;':i' ;;??EE

POBt'CGSted using a discrete random variable to determine whether he L,V’}
’ /

The state of the student is then checked to determine whether he has )rfﬁ”

passed all PC'Z/and if so, he is remoVed from the system.. When all |
ocessed through the second phase, the first phass is.
initiated again. This cycle continues until the simulation is
terminated; See documentation section for flowcharts. ‘ ;a > T _
A1l PC's and- IA' .are, classified by event-types in a manner - :. _i%f

identical to the linear programmiug formulation. Each event-type requires .

~the 'same use of resources.

3.‘ -~

Hhen a student engages in a PC or 1A, the required resources are

debited. This is done in one of four wsys. If the activity is a. PC

. vhich is administered individually, the resources required are dehitcd

according to the requirenents pecified h} the event-type. If_the

- activity is a PC_which is,administercd toga group of studcnts, resources




?:-arqugggted on a prorated basts. forJexemple, an'examination which.
le'requires two hours of staff time. to administer to thirty students
ff{would require 1/15 steff hours" to administer to one student. Thet
is-not a restrictive sssumption since many Pc's are conducted on an
,-jindividual basis. If the activity is an IA which is' a prescheduled. :
group activity, resources are debited dt the beginning of each .
! semester, 1f the activity 1s an IA which is conducfed on an o
d;*individusl basis, resources are:debited eccord%ng;to requirements

,specified by the event—type. «Thislis'done;onla prorated basis

| :according to the randomly generated student service time for the
7‘ IA. Scheduling conflicts of - resources ‘or ‘students within

.ssingle week are ignored.z | |

‘Service times for PC's and IA's are generated using normally

dlstributed random variebles with a specified mean and variance for_
veach event-type. Noted that the service times ere assumed to be ‘.‘

continuous random variable and ‘tho model is updated on a discrete

»ﬁbasis. The population of students 1s assumed to be‘hemogeneous and

——

h"these servics times are not dependent on student attributes.

B A number of assumptions concerning the structure and behavior
_of a performsnce criteria curriculum haYe been made in the development
'of EDSIM - 4. Sinde it is important that the user of this model

be aware of these assumptions a complete list of them’ appears on

'page 2&.

R

..2

Both students and resources are assumed to have a fixed number of .
_hours available each week which may be devoted to their. participation
" in the instructional system's activities. . It 1s possible that a

simulated student could bP scheduled for two instructional activities
" which’occur during the same time period during the week-and likewise

ReE Y

" model "these conflicts are assumed to have no significant effect on:
Nt model's response variables.

(™

a res}urce such as a classroom might have & similar conflict. In this



| The structere of EI'SIM - 4 is dependent upon seven data files
.- which contain all releeant infotmaeion concerning the configuration
of the curriculum and the status of students and resources. .A number
" of thelelements of these files are constantly being updated as the
simulated systenm moees thtoﬁgh simulated time. .[~fé;

One additional element of.the model's structure remains ﬁo.be’
discussed, the model's data‘requitqnents and output reports.

Whenever possible the values of the parameters that describe
student behavior and the operation of the insﬁrﬁctionﬁl system ate.input
intp the model as data rather than being coded into the logic of ﬁhe
program. This was done.to inctease.the model's flexibility and
usefnlness; The primary input data include:

1. The number of student arrivals at the beginning of each semester.

2. The ptobability of student selecting to pre-test for each PC.

3. The conditional probability of a student passing the related
pre-test 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 setvice time and vatiance of this service time
* in hours for each IA.




J. The mean service time and-variance of this sérvice 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'inbhourS'per week.

The vrlues of -all of rhe above paraneters must be carefully
specified in order to utilize the simulztion model. They can be
obtained from operating data if #; operating systen exiSts,&r_if not
subjective estimates can be used. -

Except for the probabilities, this estimation proceduré does not
'present any problcns. Eith;r the educator making the estimates'will
bhave data from which these values can be inferred or he will feel
comfortable in making the estimates, Hovever, when it comes to the
probabilities, most educators are not used to thinking in these texrms
and usually do not have access to data from which.inference§ regarding
the probabilities can be made, During this investigation it was fguéﬁ
necessary to carefully rnsrruct tbe individuals making tliese estimates
regarding the exact type of information needed. |

If an operating system exists, data from this systenm may be used
to obtain estimates of the values of these pgrameters. As,prgviously
discussed, .this method assumes there is a transferability of data f/r/pm”

one instructional system to another if the two sSystems have similar
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characteristics. This assertion may be true only to a very limited extent.

It would therefore Se desirable to develop a methodol&gy which would
enable an investigator to make inferences regarding the transferabiliﬁy
of values of system parameters from one instructional system to anéther
‘and to show the relevance of data from one set of students to another
set of students participating in a pe:./+z:ince criteria curriculum.

This type of approach in attempting to make inferences regarding the
behavioral characteristics of one group of students to another would
requife strétification of the characteristiés of the students. .For
.example, to make an infe:enée_regﬁ;ding the service time for a specific
task that applies to a particqlar set of étudents based on ﬂata securéd
elsevhere,it might be necessary to classify stﬁdents by age, IQ, aud
region of the country.

In.order for the models developea.during this investigation to
- come info widespread use, It would .be neceésarf for this type of
metﬁodology to be available; “For any particular application of the mpdelé,
the data.requi;cd for estimating system parameters are usually nbt.
available and mﬁét.be collected by one of the procedures cutlined above.
This is a very tiﬁe éonsuming and.expensive process, hence the necessity
" for having this methodology. =

/
The reports generateé’by EDSIM - 4 include:

1. Histograms indicating, by ﬁeek, 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 totai number of resource hours used during the period

of the simulation and the total cost of this usage for
each resource.

SR AY-L

The maiority 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-t&pes. This cor;gspon&s
~ to one pedagogic component of METuP. For the simulationbof a
performance criteria curriculum with 200 students, 27 PC's, 50 IA's
and 15 event—f;bes, the program runs about three minutes per

simulated semesrer and requires about 32K of comphter memory on

the CDC 3000.




LANGUAGE ARTS COMPONENT SPECIFICATIONS

METEP, the instructional system from which much of the data used -
in this study was obtaincd; was used for two reasons: (1) the system
was close at hand with desigﬁlpersonncl reaqily available for )
consultation; and (2) siﬁce it is currently in its third year of design,
program sbecificatibns could be obtaincd.

The ighguage arts component of METLP is one of the twelve

pedagogic components in which a student must show competency to complete

his tfaining in elementary school education. These pedagégic components

are: . _ EERE \.
1. human relations 7. teaching skills
2. aesthetics 8. language arts
3. social studies 9, science
4. mathematics 10. foreign languages
‘5. pre-school education 11, evaluation skills
6. media ' 12, supervision

Detailéd syst#m specifications have been wriﬁten only for the
language arts, mathematics, science, and social studies components which
were sgitable for use by the mgthods of analysis developed during this
1nvestigation. Operating data vere available from the language arts
;omponcntiénd were used to develop the utility functions needed in
the lincar progrhmming moﬂél, to esfimute service times for IA and IPC,

and to estimate probabilitics used in the simulation model.




The purpose of the language arts component 1is to dcvelqp sgills
and knowledge in the methods of teaching reading and languagé arts.
This prugram of study consists of twenty-seven PC's covering a wide
.tange of'tqpics from the theory of beginning read;ng to IQ testing.
A to:al of 261>instructiona1 alternatives are incorporated into the
program. |

It was nccessary to clasgify'the PC's into five categories or
event types for use in the linear programming und simulation models,
These classifications are:

1. Demonstration of a concept or ability. ‘For example,
_ deaonstrate the use of three reading machines,

2. Discussion with a staff member. For example, describe
three different ways of presenting a stery to a class of
twenty children.

3: Participation in an activity, where the student is required
to engage only in an instructional &lternative. This type
of PC is said to have an expressive objactive., For example,
participate in a dibCLSSlon of the theories of beginninn
reading.

* 4, Writing of a short report. For example, evaluate in writing
three clementary schooi reading texts. :

5. Writing of a long recport. For example, write a papcr which
defends the phonxcs approach to teaching reading.

For each of the twenty-seven PC's, students have the choice of
ten IA cvent types,which,they can usc to sccure tﬁ; knowledge and
skills necessary to pass the PC. An agtempt has bcen ﬁadc in the
des@gn of_this pedagogic component.tﬁ include an IA of cach type {for
. every PC éxcept in the case of PC's which have expressive objectives,

The ten TA types are:

i
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7.

8.

9.

10,

-~

Lectures. Class lecturcs scheduled in advance, vhich include
time for qunwllons and discussion.

Lectures on audio tape. They may be listened to at any time
in lcarning laboratory. -

Library folder of rcahings. Each PC has a folder containing
articles, excerpts from books, aund samples of helpful naterials.

Library browsing. Suggested rcading lists havc been compiled
on materials related to each PC. Student may also brouse
and seclect his own readings independent of any suggestions.

- Informal discussion with staff, Stzff mei:bers will be

availablec on a scheduled basis to give advicg and infoimation,

Informal discussion with others. Roommates, classroom ,
teachers, former students, other students, and children are
among the people who can be helpiful to the student in learning
how to prepare for the FC.
. :

Audio-visual materials, Useful TV tapes, records, film
strips, slides, and other audio visual presentations are
available for each IC in the language arts learning labovatoery.

[ .
Classroom observation, Elementary classes are available
for ohservation by students.

Practice with elementary school class. Students can arrange
for short practice sessions with elementary school classes.
Cften this is done as part of the student's student teaching.

Other activity, Student may select any other activit& he
fecls would be helpful in preparing for the PC.

The instructicnal resourcces required to conduct the METEP

pedagogic c0ﬂpongnt§ can be classificd into twelve categorics:

1.

2.

Professional staff members
Graduatc tcaching assistants
.Laboratory technicians required to support lecarning laboratorics

.Classrooms .
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5. Lcarningvlaboratoricé
6. Library
7. Micro-teaching 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 o /

_ ]

12, Elementary classroom observation space 42/
These resource Cafegories are used in both the line§ 'programming ane
the simulation models. The rcéorts from ;ach modél display their’
utiiization by category. | |

To facilitate modeling of the language arts couponent, estimates
were{made of the amount of each resourcg>utilizéd vhen each IA and PC
is condﬁcted. These estimates were classified into the seventeen
eveét types shown in Tables 1 and 7. Table 1 shows the resources
requifed in hours of reséurqe use to cpnduct each event type., ‘The
teSOur;e codes cqrrespond to the numbers on thé above resources. Table
é.’shows the mean and varianék of the preparation and conééct time,
the number of weeks the activity lasts, and the three probabilities

associatcdfwith cach PC, All lectures, semingrs; and other group

. activities are pre-scheduled during the semester.
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TABLE 2

EVENT TYPE PARAMETERS

. EVENT _ ; : ‘
TYPE A B8 - C D E F G H 1
CODE , S
_ e00 <00 1400 00 le00 50e¢ <00 <00 <00

e ¢ 00 e00 ‘'1¢00 045‘ 100 109 eQ0 <00 o 0
3 E «Q0 00 100 «50 1e02 l_.oG'O - ¢ Q0 ¢« 00 «J0 -
4 e00 e00 100 lel0 1600 10 GO0 00 00
"5 00 '¢00 50 100 100 1GO  ¢00 Q0 00
6 « 00 « 00 ¢ 66 eS0 le00 1e¢20 e Q0 e 0C «00
7 00 00 30 25 00 <00 03 200 “e0O
8 €00 00 250 2¢00 00 080 00 <00 Q¢
9 e00 +00 1¢00 25 00 «CO <00 00 00
10 . 00, e00 1e00 00 1¢00 1eCO- +Q0 00 200
11 2e¢50 2¢50 200 00 100 1eC0 +00 00 90
12 .7 e00 ¢00 1¢00 00 1400 1Se¢0 <00 00 <00
13 e GO QQO 50 75 lep0 le00O slp «8p OQOF
14 - . «00 00 1425 oS50 1400 100 Q7 60 -30
15 e 00 . e00 1e65 ¢33 lego le00 QD 00 100
16 " 400 +00 2450 1400 1400 1eCO +05 +B0 85
17 e 00. 00 106_6 1¢00 1¢00 1600 02 o7¢C° o8B0
"LEGEND '
A = MEAN PREPARATION TIME IN HOURS
B = VvARIANCE :
C = MEAN CONTACT T'ME IN HOURS
D = VAR!ANCE o
E = NUMBER OF wEEKS ACTIVITY LASTS :
F = AVERAGE NUMBER OF gTUDENTS (MAxe [F leg) -
¢ = PRUBABILITY OF PRE-TESTING '
H = PRO3AUILITY OF PAGSING PRE-TEST
1 = PROBABILITY OF PAgzlhG POST-TEST
%
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DATA EDIT AND DISFLAY PROGRAMS

- The first.program, EDlTl; serves three purpcses: (1) it
.~edits for conaistency the PCIA file ahich contains the IA's which ;
h'may be used to prepare for each PC, and IA pointer file which |
contains the event type for each IA; (2) it disnlays the contents
of these files; and (3) it asaign= sequencias todes to PC and 1A,
'and then itpuncheSout new data decks for input into EDSIM. --4.'
* The second ;rogram, DISPLAX, ia'set'np as & subroutine which-mnst
' be insetted:ln the input routineS‘of EDSIM - 4.v It computes'the
-longeat and ahortest completion times, the average service times
for IA's and PC‘a, and the percentage of IA's and PC's requiring
various reaoarces. |
EDIT requires two input decks each followed by an endmof-file

card. The first data deck is composed of PCIA cards and the aecond

of IA pointer cards. The format of the IA pointer cards appears on

1

. 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 7.4 as shown in the program listings, and
. incorporate its source or object deck in EDSIﬁ - 4?8 progran decks'
* at run time. The program will select from the data files the
" parameters necessary to genj;ate'ita reoorts. Table '2.1
shows representative outpnt.from'this routine.
. | : | .
EDIT is an extension and refinement of a progfam originalIy'coded':

by researchers in the School of Business of the University of
: Massachuaetta.

1




I

LANG.
- ARTS

. NUMB;; OF 1A s

NUMBER OF (. . - .27
MAXe HOURS TO COYPLETE ALL 14 6600
MINe HOURS IO COVPLETE ALL la. - 8480
AVERAGE stRve TIVE FORTIA Jeif
AVERAGE SERVe TIME FCR PC 1e4%
HOURS PECUIRED TO CSHMPLETE RPC . 3900

PERCENTAGE OF 1A REOUIRING

STAFF oo

GTA . : - - 96

LAB TECH 00 _

CLASSROON » B oo

LABORATORY . 00

‘L1BRARY 00

MICRD TEACH LAB ;. 00

ELEMe CLASSOCOM ; 00

ELEMe STUSENT . 00

. AUDITOR UM . 00

_ {OFFICE . - 00

. OBSERVATY ION . . 00

PERCENTAGE OF jﬁ REQUIRING

STAFF o . ‘8o

GTA '/v /" 70

LAB TECH i / ag

_CLAsgROOM - ol

LABDRATORY . 0

L 18RARY 30

MICRO TEACH LAB 00

" ELEM CLASSROOM _ 30’

- ELEM s(u:ENT - 00

AuDITONIYUM : o lo

OFFICE . : . 20

" OBSERVATION L 10

- ‘

ERIC

Aruitoxt provided by Eic:
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TABLE 2,1

FOR

FOUR RETEP PEDAGOGIC COMPCNENTS

~——

MATH
STUDIES
87 2%
a6 121
843,00 28%.00
443,00 13500
R.86 e T Y-
1 4417
66.00 Si.00
78: 85 !
e ‘81
00 o7
o0 Ba.
.60 00’

' 00 to
0D 60 .
00 20
00 0d
00 00
00 00
00 0 .
82 ., 56
53 a7

. 00 29
47 - 49

. &7 10
. 00 30
00 00
00 o0

" 00 08
oo ° 00
00 oo
00 oo’

<3

SOCe SCIENCE

1s
61
123+50

¢Se00 - .‘

+31
21

13006 _

Qo
38
46

33

Lr}
27

00
00

00 -

00

co
00

R



{
-The following aunnotated program liétings sﬂou thc st;ucturc and
- logic of these two programs. They may be interpreted and the program ‘

modified by the interested reader,

L _ Table 3

" PCIA Card Format

* Card Columns - ~ Content f
S ' o S /-
1 -5 Number -assigned to PC | 7
6 ~-10 - " ¢ Eveat type of PC ' : ' '
15-20 = First IA vhich can be used to pr;pare for PG -
21 - 25 Second ‘IA [
26 - 30 ~ Thixd IA L » 7
Y 31 - 35 Fourth 1A ‘ :
C Ty 36 - 45 . Not; used ' ‘ -
2t 46 =50 'Probebility of gelecting firat IA
. 51 -55 . _ Probability of selecting second IA
56 -~ 60 Probability ‘of selecting third IA

61 - 65 . Probability of selecting fourth IA

Note: ' Current version of EDIT is lmited to four IA's per
‘ PC, but this may be modified by making minor changes
in the progran.

s
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C
-— c e e mare v e e e en caam mee m e e memem e sems - ,
c ' .
Semsrs se et cs e —e- pROGRAM ED:T .- -.-. e e 4 B Sme e ssemmmecem a0 S -‘."_.._..--. o e ve mna e e e
c ) y . . ;
e € e e THIS PROGRAM . EDITS THE PClA FILE AID
c Yﬂc IAvPON'rER FILE FOR 1NPUT INTO ED51IM-4

e e v c--- [ - - cel o .
c : ' leTTCN By TCM RICHARDS AND GLORGEL wILtfAX

e e memmab 8 ec - eie semmes @ e e iess s -moenesic e- e - .. e - SCH' or ENGRY SCH' or FU)O
- ‘ . : uwtvsnsltv OF (MASSACHUSETTS

- PN . : ' : .
- S COMMON /17 1APC(1300+6}¢ 1AREQ()300) 1ACODE(4)s IAFILEC1300) o
e 1 1PCX(130C) cXATtAOOolO)oI&R(ZO) s IPRC3¢10) .
CONMON /s2/ KG(_:NTI . IACNT -

.—.—-—...-—.-—.‘--;_.-\‘- 'REW’ND l . - : R ——e - o —— -..-.‘....;7--..\,‘..‘-..__.... e smomt s s -.
) : REMIND 2 | : _ : ; _ : ‘ ’g.
Pem e < DO 8 I=1,15C0" - $ DO & U=1,6 , I T *
o S 1APC(l+d) = O - | . R ca
s memees e - KOUNTE & O % M. KR = o - s LINE = O . e s
S ICNT = 1 - N :
'...‘._...y . i e mem e PRINT 201 - eie e amrense e ee s i e - . e ern te e trale et cavme o a sees -
) c .. T REAC IN PClA FILE o e
crn w77 READ /1016 1PCLI1TYPE, (IACOCE(I)elnle&) ¢IIPROB(I)el=]e4)
: IF (EZOF 560 ) S0.12 o .
e e T 13 WRITE(2Ye 1PC lTrPEo(l’COO-(l)o!llcé) o(_l?ﬁOBH)olflM)
“\JSUM = o $ KCUNTY = K”JNTI +)

s € e Ea— L e & THNPUDIL L m—mﬁﬁé’ PC NOS. _,-_-'» _,-

IPCX £ ICNT E =4PC

e meetee e o = e e IXT = ICNT - 1 - e e e e e e el .. o ¥
00 7001 = 1, IKT _ . P
e s+ me s JF(IPEX(]) oNEe IPC) GO TO 700 S e e e o
PRINT 102C. xpc.xpcxcx) TOICNT ! : 5
e e o 0 77 - e R m,m“.?,wnrjnnm“wupf.du.,
L mogoNTinGE
' DO 15 J=1.4 .
—teome o eeo - - IF (TACODE(J) «EQe Q) ~ GO TO 1S ALY
) . 17 1SuM = IsuM + 1 :
-—.-'o--..,\..—-—.—-- 's CONT 'NUE . ar e ves esem e & ..._‘.. e e ) ey _pasmacn ;s
. . LINE = LINE + ) —
wemreome - weel s IF_(LINE +EQe 60) 20.22 S ik —~»—-‘ S -
. 20 PRINT 203 3 LINE = 1 ‘ ’
smiime ol o- 22 CONTINUE o -
o . PRINT zos. 19;. (lACODC(!).I:l.lSUM ) , ) =
————— s o= e e e e P el - SET yYP 1A YO RC F!LE R A
DG 70 |=|(|SUM . e : '
e e DD T JRJ KK : e =
, IF C1ACODE(T) oNE. IAPC(Je2)) GO TO T
——mee e 75 TAINDX = JAPC(Je 1) : ST -
. ‘ IFCIAINOX ¢GEe 6) GO TO 71 o . .
B ce e IA‘NDX = lhIN')x +* l ) P B - v e e . ..
8 IAPC(Jal) = LAINDY :
——— e TAPC LSl AINDX) = IPC .
- GO TO 70 ' : " . _
. i .
-l 71 CONTINUE , g - : -

KK &= KK + 1
. IAPC(KKa 1) = 3
"1APC(KK 33 = IPC
........ : s JARPCIKK.2). = IACODR'(” .5-17
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. 70 CONTINUC
o C GO YO 77 .
50 CONTINUE
s mreem - - ENDFILE €2
. PRINT 207+ KCUNTI
et T PRINT 213.kK : - o -
. PRINT 209
C PRINT CUT REVERSE SORT OF PCIA FILE
LINE = O
-t - DO 55 J=1.KK S - - - -
LINE = LINE + 1
e e : IF (LINT «Z0Qe 60) £2455
: S2 PRINT 2Co % LIND = 1
s - 55 PRINT Zlis Je (TAPC(JKIeK=246)
CJACNT = KK

— e COPY 12PC . INTO 1A FILE
. R DO 57 J=1 KK '
- 57 IAFILE(JYY = JAPC(J2)
C READ IN 1A REQ FILE
PR PN - ,C'QTZ e . 0 . - . .- R
ICNT = 1

e e 1AREALl = Q1
DO €0 JCNT =1,.13c0
e e READ( GO 1000) 1AND(ITYREISCHED
GOl 1F (ECF.€3) 62.€02
- 602 WRITE (D! ) 1ANOs ITVFE.1SCHED'
TAREQ(JCNT) = TANO

CHECK FOR DUPLICATE 1A NOSe
. IPCX (ICNT) = 1ANO
= e o - = e IKT = ICNT = 1 :
. DO 600 1 = Lo IKT
e IFCIPCX{1) eNE1ANOY GO TO 600 . C .
PRINT 1022.14MOIPCx (1) ¢ ICNT
- —— . . e iiea Go To 60 . . - e e . - meme .
1022 FORMAT(* . DUPLICATE 1A NUMEERS IN DECK # 4llp)

wermie e vs 600 CONTINUE
. ICNT = ICNT + 1
cm-=t o = - 60 CONTINUE , : ‘ S
c ‘CHECK 1AREQ AGAINST 1AFILE
e 62 JTALLY 2 O - S JTALLY = ©O e T
KKK = JCNT ~1 ‘ :
- DO -7 l=1 (KKK S
DO 5 J=1 (KK
- IF (1AREQt 1) (EQe IAFILE(J)) 67,65 -
65 CONTINUE .
Temsm s meam e PPALLY = ITALLY 401 0 0 0 o - - . -
_ PRINT 215
R PRINT 217, 1&4REO(I), !
67 CONTINUE
SRR - CHECH ITAFILE AGAINST 1A REO
o DO B85 J=1.KK & DO Ba 1=z KKK
i ce e e F (FAFTLE (Y)Y oEQe TAREG{1)) 65,84 : C e
84 CONTINUE
- - JTALLY = JTALLY + 1
PRINT 219
: PRINT 221, lAFILE(JYs
] 85 CONTINUE
e memlieo o - - NTAREG = KKK = ITALLY meemmes e s
NIAFILE = KV =" JTALLY

IF {N1ARLEQ ¢EQe WIAFILED) B6487
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PO . PR B -

n6

87
o0

PRINT 223

GO 7O 90
PRINY 225,

ENUDFILE ¢t

NTAPEQs NIAFILE

NIARLEO,

ENCFILE n2

- REWIND

‘ - - -

REWIND 2

sSYCP
101
1 103 FORMAT
- - 201 FOR™4T
1#THIRD

203 FOR»A
JETHIRD

FORMATL

CALL OUTP SRR

615 OX415)

(EX.14)

(1CX e *¥FPC COCE# LN WEFIRST

1A% .6X2FOURTH 1A% /)
(1ML -
TARGSEY JAFOURTH x4/

NIAFILE

LaXa +PC COTT¥6¥

TARJEX#SECOND TA#¢6X 0

FFIRST IA¥ J6X+#SECOND | A% ,EX,

- 205
2c7?
209
211
213
215

CICX e [QeaXal ICeOKaTI0eOReII0OXe1I0Y = r-oem -0 vee o o
(/710X #TOTAL SLUUEER OF ©C =2,198)

(IR 2SXe#1A COOE® 10X esFIKST PCH1BXI*SECORD PCHa /)
14X el haeBAal 10 4IERSIEY)

FCRVMAT (/74105 %TOTAL NUWEER OF 1A =*||6

FORYAT (1H (15X #ThE FCLLC INKG CCRED REQL. PEMENTS CO NOT
1S IN THE PC-1A FILE# ./

217 FOR™MAT (25%+110.5X0¥CA<0 PGSITION (M THE lAREG DECH*, 15
219 FORIMAT (1M +1S5X«*THE FOL LO”!Nu PC~I1A*COCES DO NOT HAVE ’0 IS 1M T
1E RECUIREMENTS FILE*.//) .
FORMAT [20Xe1104EXekPOSITICN IN !AFILE*(!S)

FORYAT (/70 10X #LENGTH / =T IAFILE = TAREQ%.+5X«2110)
FOR™AT (//¢10Xs+LENGTH Cr 2T IAFILE NOT EQUAL TO 1AREG*.,
FCR*ATUI10411C«010)

FORVATLINX1E18)

FOR QT+ MORE THAM 4CO EVENT Tvas FOULND 31!0)

FORL LT (4 DUPLICATE FC NUIYEERS 1M DECK % 4110)
FORMAT L IMY) '
END ot e

FORNAT
FORNATY
FGRIVAT
FORMAT

rays CCT .

221
223
225

1000

1010

ici1s

1029

1501

erx2119:

SUBRCQUTINZ CuTP
CCMMON 1/ TARPCL13004€) s
] IPCX(1300) oIATIGOC-lO).lAni?O)
CCOMNMECN 27 KOUNT 1«1 ACNT :
DIMENSICON IX(100}
WRITE(O61+1521) L - e -
REWIND ] .
REV’IND 2 - - . x e . - . . - = P vem e omae e . . . . -
ITT = ©
_—— LINE = 0 -
10 CONTINUE
- READ(C1 ) 1AND.
IF(EOF ¢0O1} 25,100
IPY = O ot -
ITY = 177 + 1 '
JAREC(ITT) = 1ANO - - -
DO 200 1 =1+1AENT
IF(IAND oNUe 1ARCIL142)Y) GO TO 200
1ADX = [AFRC(IL 1)
0O 189 U = 2¢140X
L 1PT = IPT + )
-2 150 IX(IPT)Y) = TAPRPC(! V)
200 CONT U
- : LINE s LING +1

TAREQ(1300)s JACODE(4" ) 1AFILE(C1200)

olPRDB(lO'

r——— - & sy @ it ot e = - - O P

2 e S i T Am = . k. e e e e & W e ® s e e 8 G 4 s

ITYPE« 1 SCHED -
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IF ((LINE/60)%60 - LINE «EQe=1) WRITE(61:1004)
o= WRITE(61,10Cl) ITT1ANOs ITYPE, ISCHED
c ' REMOvE C FROM COLe TO PUNCH
=€ "~ WRITE(62410C2) “1TTe ITYPE, ISCHED -

GO 7O 10 :
TTCHAERREEEKEX SRR LRR ECIT 1A S #HEARERFRRFAERFXARELHXERRRERL RN FE

25 ICNT = 92
e UINE = 0 . ) .
26 READ (2)s IFCy ITYPEW(IACODE(IYs1=144) +(IPROB(1)v1=144)
=== """~ IF({EQOF «02) BCC.9C0O Tt I T e men e CT
900 ICNT = ICNT + 1
Tt T ISUM = 0 ‘ - : o T -
DO 15 U=144 '
-t J1IF (JTACODE (J) «EQe 0) GO TO 15
17 1suM.= JsuMm + 1 . |
————15 CONTINUE , . e e e e et iic e = e e & et et e e s e e h e - o
DO 65 JU = 1420
- 65 TAR(J) = 0
DO 70 J=1l.lsum
mmsms DOOTE I=1ITT - . 5 :
. IF(ITACODE(J) oNEe« TAREQ(1)Y? GO TO 71 P
_.‘,.._-..’.-. IARtJY = 1 \ . . e e e e e m e e e -
71 CONTINUE
- e o 70 CONT!NUE . . P - e m - ke e s .
LINE = LINE +1 '
IF (CLINE/ED)Y*60 = LINE «EQe=~1) WRITE(61,410095)
WRITE (61 41060)ICNTLIPC JITYPE:(1ACODE(I ) 1AR(I}s I=141SUM)
e WRITL (614 1061) (1PR0B((1),1=1.185UM) oy :
C REMOVE C FROM COie TO PUNCH

~C - - WRITE(62¢1C03) ICNT«ITYPE s (IAR(I)¢I=1415UM)
c WHITE(62+1003) ICNTLICNT«(IPROB(I) «1=141SUM)
60 1O 26

8C0 RETURHN i
1000 FORMAT (66X 14¢4Xe21246X 12413421 1% T11412)¢3X012} .
1001 FCORMAT{IOX.3112.8X40103
1o02 FORMAT(Z2I124.3XCS)
1003 FORMAT(1015)
- 1004 FORMAT{IM14.///¢10Xs aXe* 1A NUMBER EVENT*10X+* SCHEDULC %/

1 26X+ ¥TyPE*) ‘ )
1005 . FORMAT(1H1 3xe* PC TYPE 1A 1A 1A iA IA
1 PROBACILITIES*, 4y #NUMBER = CODE NUMBER CODLE NUMLER

2 CODE NUMBER¥4x® OF SELECTICON &)
1017 FORMAT(IH +10X+EDX00115)
1500 FORMAT(IH )
15C1 FORMAT(1IHI)
-~ 1502 FORMATI(IH o /777 )
1060 FORMAT (IH®41017)
1061 FORMATUIH «72%4 4lf3)
END

5-20




-=-== 0 COMMCH

100

s o oo - JTE(ITYPE (LE. O +ORs ITYPE +GT.

SUIIOUTINDG DISSLAY
13

CCHMON/1Z/ ALOAD. 1CONORT « COMORT « STAR(20)

DIMFNSION TT12)Y .Aa¢(D) +SS5(12)
AVPC =2 00 ’

AVIA = DeD =

ARNOLlA = 0O.C

IFLG2 =0 % GTON = 0O s

TOTP” = 0eC

GTOM = 0.

WRITE " S1e1€..1
VRITE(S5Y 431570

CO 500 1L =1410BLK

ITYPE = PCRTIZLY)
DAYS = TYii(t7yY~sEL3)
HRS = TYFE(ITVvEZ.2)
HRS = TYRE(ITYFI Q) +TYPE(ITYPE« L)
AVPC = AVPC 4+ KR3 -

PCTIM = AR & CTAvsg

DO 100 J =5.16 :
IF(TYPE(ITYFZ e J) oLEe De0INQO TO l00.
TT(J=4) = TT(J=4) + le.C

CCNT INUE
TOTMIN = Q.C
TOTHAX = Cef
ANIN = 999%TLES
AMLEY = =GQGL 5,9
IC T = PCIACIBLKYY
N = JCNT + @

DO 300 IP = 2N

.

.

PICK INSTRUCTICNAL ALTERNATIVE
eAinDe GOICO2GATITITTIITB

JACT = PCIA(IELK.IE)

PICK PERFCRVANCE CRITERIA

IF(1ACT oL+  «CRe IACT +GTe NOIA } GO 7O 7778

ITA = 1APT(1ACT)
IXx = ¢ 1TA
fTyPE = ¢ Ita
ITYPE = IyYyPZ/2%%12

NI AR)
HHS = TYRE(ITYDPZ.2)
HNg = YYFE(lITYPEL2?
AylA = AylA 4+ HPg
ANOIA = ANDIA + 1.0
DO 15 U =5,16

+TYPE(ITYPE. 1)

————— e e - TFYUTYPE(ITYPE . J) oLEe Qec) GO TO 150

- . . lEO

290

- . e 300

ERIC

Aruitoxt provided by Eic:

§S(J=-8) = S5(J=41 + 1.0
CONT INUE
DAYS = TVPI(ITYPE¢3)
IF(DAYS «Gie DeCl GC YO 290
WRITZ(S1.1020) DAYSe ITYPE
GO TO 300 L
TiA = KRy % DAY
IFETIM  JLTe AMITY AN
IF(TIM eGTe ANMAX) AMAYX
CONTIrOT
IF( AMIN 0. 9900S90,9 ) AMIY
SR AMAN JEf1,  =IUDUI.Y Y AMAX
TOTHIN = TOTUIN 4+ argew
TOTMAY = 10Tleax + Awayx -2l

T
TIM

nn

an

"
Qo
.
[a Je]
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TOTPC = TOTRC + PCTI
GTYON = GTON 4 AMIN ' o oLt
GTOM = GTOM + AMAX
A O WRITE(61,1012) IBLK 4 TOTMINS TOTMAX PCTIM A
S00 CONTINUE

-C PRINT REPORTS |
600 WRITE(S1.1013) GTCN, GTOM TOTFC /
- - Al = GTON /ALDLD
A2= GTOM/ALOAD
Lo A3 = TOTRC, ALOAD o T e TN TS S mememin o merme— e e
WRITE(6141014) Al A2.A3,ALOAD
e : : COMPUTE AVERAGE LENGTH OF 1A AND PC

WRITF(614.17C1) AVIACAVPC

- . X = NBLK - S
AVEC = AVRC/X :

== = AVTA B AYTAZANOILA i i e e N -
WRITE(61.:1501) Avia.avel -
leTE(Gl.!GOS) SR C -
DO 705 1 =14)2

e e o K = ' 4+ 4 - . . . e . - e e e - B e o e -
TTLIY = TT(l)yrsX

-- 705 WRITE(G]L1CC2) Xe TT(1) R e
WRITE(61.413C5)

- .- DO 716 I =l.12 S Ceee e e

K =14+ 4

» SS(I)Y = sS(l)/ANCIA . _ C e e o

T1E& WRITE(61.1002) Ko 85(1)

- . STOR - L . e e e .

1000 FORYAT{20X+*SRRCR IN DATA - WEEKS LE Qe0O IN TYPE FILE *.2110)
- 1001 FORMAT(1l ¢ 10X o #“"ZAN LENGTH OF INeTRUCTICNAL ALTERNATIyYEs Is*
1 F10e2///7 10X« #MEAN LINGTH OF PERFURMANTE CRITERIA IS5 #710e2)
- 1002 FORMAT(1H7,Sys 11CF20e3)y - o . S

1063 FORMAT(7I1GF10el) A :
- -1004 FORMAT(1IHA. 13110) - e e e e e e
1005 FORMAT(1H1410X*RESCURCE PERCENT %
- 1/78Xe #FILE POSTICM " OF 1A REQUIRING ¥//)
1012 FORMAT( 1H , Sx. 110, 3F20s2) _ ™

--1013 FORMAT (1M +9% e 12HCRAND TOTALS Fla42,2F20e2/7 ) .

1018 FORMAT(IHOWOX#UEEKS & 3F15e2,%# AT * F7.2, # HRg PER ywEEK % /)
- 150! FORMAT(1HI) . - - R - o= S

1502 FORMAT(22x+* TABLL Ky 1SXH MINIRG AND MAXIMUM PATHS *
= == 3 /7 1S%.* (IN HRS ) * : -

1777 1CxXy * AREA *  ICxe *MINIMUM TIME * 10X« ®MAXIMUM TIKE #,//)

7778 WRITE(E1,1018) [ACT. NOLA :
1015 FORMAT( 10X/ //7#30D 1MPYT DATA, LefAs MUMBZER #* 1104% IS TOO LARGE

- 1 THE NUMBER OF leAe IN SYSTEM 1S % 119)
RETURN i
777 WRITE(6141016) ITYP&E. NIAR E = -
1016 FORMAT(10X.///% BAD IMPUT DATA EVENT TYPE® 110 # 1ARGER THANY
1 #NO. OF EVENT TYPES * Il10) ¥ -
sToP
- -— END . . . . ‘ e . . . - e e —-

i
'
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EDSIM - 4 DOCUMENTATION

Program Struc_ure ~

This section contains complete documentation for EDSIM <~ 4,
including assumptions used in program development, flowcharts,
file structure, operating instructiong, sample input, sample
output, and prégram 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
increase the usefulness of the model, what is normally a single
student entity can be defined as representing a cohort or grdup of
studentis. Each stu{enf within a cohort effects resources in the
same manner Or w:gree as every other‘as they simultaneously progress
through the instructlsnal systeﬁ!along identical paths.

ED?I!{;: 4 has two attfibutes which Conwayl (8, P. 95) feels
Should/be incorporated into all simulatiof models: £lexibility in
design and modular construction. This type of éonstruction enhances
the capability Af easily making clianges in the model which reflect
chsnggf in decision rules and assumptions regarding. system operation.
The.progr;m is composed of a rumber of subroutines, each éerfoxming a

\

single processing function. Complete subroutines ‘may_ be replaced, or

’

their components may be modified without disturbing tha rest of the medel.

1 Conway, R.W., "Some Tactical Problems in Digital Simulations",
Management Scilence, Vol. 6 (1959), 92-110.
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EDSIM-4 consists of threc basic programs: an input program which
eédits and displays“input paramcters, the main simplation program and
a report generator. Figure 4§ shows how these programs are linked
together using rmagnetic tapes for intermediate output and Figure 5

contains dectailed floucharts of the main simulation program.

Numerous assumptions were made in the construction of EDSIM-4 .

The following list contains the specific assumptions which shoulld be
understood before EDSIM ~ 4 is used. The prospective user should
also carefully review the flowcharts for EDIM - 4.

1. Potential scheduling conflicts within the incremental
time period of one week are ignocred when scheduling
both resources and individual students.

2. When a student selects a PC, "a vniform probability distribution
is used to determirne in vhich PC he will engage. If he has
already engaged in the PU selected, a sequential scan over all
PC's is performed to select a PC the student has not completed.

‘3. Whenever 2 student requests to engage in a PC, it is conducted
reg-riless of rcsource availability,

4, If a PC requires a group of students for its administration,
the PC is conducted individually with the resources prorated,

5. If a student Jails a PC, his protability of passing the PC
remains “constunt on all succceding trials.

6. Students are ?roccsscd secquentially in the order they appear
in the student file.

7. A student vwill not preschedule any 1A's during a week for which
his projected load for that weck cicceds the wmaximum allowable
load.

8. A student will not engage in any additional IA's during the

current week if his current load is greater than the maximum
allowablec load. /

o ' . 5-24




FIGURE 4

Block Flowchart of Interface
Between EDSIl-4 Programs

Input
Parameters

Mag.
Tape

! ram Writes on .

Read In

Input Data

and Set Up All
| Data Files and
l Write on Tape

EDSLi-4
Simulation Prog~-

Tape Each Time
Period Complcte
System Status

Report
Generatox

Yy

Reports

—_|
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Determine if
Student
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Update
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FIGURE 5

Read
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'
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System

v
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FIGURE 5
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FIGURE 5 Continued -
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. ‘FIGURE. 5 Confinucd
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- FIGURE 5

Flowchart of Schedule Subroutine
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9.

10,

11.

12,

13,

15,

If an IA is not offered'during the current time pcriod, the
stident will attempt to schedule the IA during a following
week, It may be schcduled during any week up to the end of
the semester.

"If an IA is not offered during the current week or a future
week the student will .select an alternative IA, '

A student may enoage 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.

1f resources arc not available to conduct an IA,-a student
will not engage in the IA. o -
—

Student service times for prescheduled IA's are rPcomputed
each week, :

‘A student engages in only one, IA before attempting to pass
the related PC.’ :

The amount of rcsourcedused to conduct a prescheduled IA is
constant regardless of the number of students éngaged in the
activity. .

EDSIM-4 File Structure

The structure of EDSIV—& is dependent upon seven data files

{

whieh contain information used by the program; Vuch of the data in

e

,/'.‘

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 prcparing to
“meet, the starting week of any IA's he is scheduled to

engage in during future wecks, the weck during wiiich he will .

. complete service in any IA's he is engaging in, the student’ s

. the ineructional system.

current load in hours per week, and the semestcr he’ cntered
Ly S

L N S ‘
The state frlc contains the state of each student with respect
to cach PC, A one is recorded if the student has passed the

" PC, a two is rccorded if the student is currently engagcd ‘in

an IA which pGCaLOS him for a part:cular PC.

-
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3. The PCIA file contains the IA's whzch may be used to prepare : a,///”',

student for cach PC and the probability for each of these TA's ° o
that it will bo used, given a student/hgg,sel ed to prepare ’
‘ for a particular PC . o o ‘ L
_ o o

4, The IA pg;nler’f*lp/contains a schedule for each IA ind1cat1ng

_ __the-weeks during the semester it will be offered, the event type

A/,//Tf//; associated with the IA, ‘and the number of students engaged in the
IA during the current t1me period :

‘5. The PC,pointer.file contains the event type associatéd with the PC,

6. - The hours_available file contains the number of resource hours

’ available during cach week of the<simulation for each resource.
The elements of th1s file are reduced as students engage in IA's
and PC's. .

-7 The resource requirements file has entries vhich indicate the
amount of each type of resource nécessary to crnduct each
event. These entries are in hours per week

E Each data file used in'the model has one COMMOV card which may be
replaced if the size of the file is to be modifled The user is
_'cautioued also to change the values of the variables which sp°cify the

-maximum dimensions_of each file in the.input routines of EpSIM—4.l'These

are used by the proéraﬁ to‘check indices before data is stored or

'retrieued Several of the files have pointers which indicate the

llocation of conponent 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 COVMON card

i

The detail structure of each of the ‘above fi&es follows:

- 1. Student File. _ FORTRAN name of file DM, N) or FD(M N)
One'row per student and'one 48 bit word per column._
- Column . o - ’ f': : Content of Column'

I _ : PC student is proparing to meet .

-2 S IA student is engaging in to meet PC

'3 - " First half word, starting week of TA’
Sccond half Word, endlug week of IA

5"' 32 ’ ) ‘ i
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e

. The above sequence is repeated K times (the pointer
ATRPT contains the‘value of 3K+1) then the iollowing is
recorded for each student'

Column

3K+l

3K+2
. 3K+3

State File.

.Content of Colunn

Number of students in cohort -
Maximum student load in hours per week.
Current student load-.

Entry week of student into system

FORTRA’ name .of file bTATE(M N) .

One row per student. ‘Columns are packed 24 columns oer

48‘bit word.

States "are: 1 = completed PC, 2 = currently

- engaged in PC, and 0 = otherwise.

/30

Column - ‘ dbntent'of[Colomn
132. State of_stedent with respect'to.PC:l.'>
2 State of student with respect to PC 2, .
.3 State of student with respect to PC 3.

. \ l . r o"'o ¢ o .'o o.vo o .
n-1 ° L State of student with respect to PC n-1. .
“n  State of - student with respect to PC'n.
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

' antent of Column
Number of IA associated with PC number 1
First half word; probability of selecting IA
Second half word IA number
First half word, probability of selecting
‘sécond IA .

Secend half word, second IA number

Up to N-1 IA may - be assoeiated wiLh each PC.
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4. Resourcc llours Au1ilable Fi]e.i.FORTRAN name of file HOURS(H,N)

One row for ‘each week of semester, " One 48 bit word per

column.,
.Column : ~ : Content of- Column
. ‘ Not used
~ - Staff hours available per week
6 Graduate teachlng assistant hours ‘available
: _ per week .
7 Laboratory techniclan hours available per week
8 " - Classroom hours-availzble per weck -
9 _ ‘Laboratory hours available per week
10" . Library hours available per week: ?
A ‘Micro teaching hours available per week :
12 ¢ ' Elementary classroom hours available per week
13 .~ . Elementary student hours available per week
14 g - Auditorium hours available per week
15 Office hours available per week
16 Observatlon hours available per week

.. A
L

Note: The particular types of resources specified by each
column are a funétion of the System'under study.,
The above specifications correspond to the headers
used in the reports genérated by EDSIA-4. These could
- be modified with ease,

s, Resdurce.ReQuiredeuts File. 'FORTRAN nane of~£ile‘TYPE(M,N)

One row for each event typc. One coFNuter word.per»calumn}.-
. . o : \

. Column . . 7 Content of. Column ' S

1- o Mean student preparation hours required for
_ activity - .. f

2 o Mean student contact hours required per week
. - . for activity o ‘
3 .~ . " Length of activity in weeks - N -
4 .. Maximum students per activity A
5~16 " Columns 5 through 16 contajn the mean resource

‘required for the twelve’ resource tyﬁes appcgring N

" dn the HOURS file

17 o | Probability of sclecting to preftest if event
o _type is a PC . o
18 "' Probability of passing pre-teét .

19 s Probability of passing post-test
20 © -~ Standard deviation of requi ed pcharatzon hours B

N
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21 o Standare dev1ation of required contact houro
22 First bit mot used
: ‘Second bit is & one if event type is a pre-
schedyled 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
\ , Ty - expressive objective which means student does
o not pre- or- posL test.

‘ - Note? The current vtrsion of FIRTIA used a normal distribution
- - to generate service times, This subroutine could be
' lreplaced with any desired type of random variat?/
gencrator. ' Up to four parameters can be input nto
. this routine. from columns 1, 2, .20, and 21. /-

o
{

6. IA Pointer File. . _FORTRAN name of file IAPT_(u)

" One row per IA and 12 or 24 bits per column.
Column - B o Content of Column

% -1 rThe first 24 bits of the 48 bit computer
: . word indicate the schedule of the IA. A

. . one in the nth position indicating the IA

. is offered during the nth week of the semester.

2 o . A twelve bit event type code

3 "~ The number of st dents currently engaging in IA

7

7. PC Pointer-File. FORTRAN - name of file PCPT’N)

1 _l One row per PC and one word per row which contains the
.event type for the PC, (I :

Operating Instructions

The program’ requires three magnetic tapes. tape unit lO is used
for dumping system status parameters -which are used later by a report
generator, and units 9 and 11 are used for tcnporarily sLoring the HOURS

file. thn the program is run on the CDC 3600 a systcm DEMAND card

must be included in the system control cards, ' "_'
. |

Figure = 6 shows the normal organization of the program'dccks . Three

535
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i
L

A programs and two data decks are rcnuired. The input nregram setsAun

: andiinitialifes'the datarfiles usedey thefmain’prOgram;t The-mnin

'lprogram generates data on tapehunit 10 which is‘used,forlinput inte-the
report generatorr These prograns ma& be'run.segarateiy using:tape -

unit 10 te transfer data.frqm_onelprogqam to anotner or theyvmay be
‘run as shown in Figure g, h | |
The fermattof'the input data cards anata sampie listing of tnese

"~ cards }ollou; (See Table AR |

1, Slmulatnon Conrrol C rds.

Card Number y ) " Content of Card - ';, Format

1 , First dump Ilag. If;zero system <+ 2110 -
AT status is dumped on tape 10 each week. L

Second dump ilao.,rIf non-zero
complete system status dumped on.
printer each slnulaLed week

2. o Startlng seme ter for simulation ... 30x,110

,3;,) :Ending semester fpr simulation - 50110
’ ”"4 ' ‘1 - Case number for simulation run , 50%,110 -
- TR ' Number of weeLs per ‘semester o ‘-_ 50X,110
- 6 Maximum student load in. hours T o
- per week S - 30X,F10,0
7 Number of students per,cohort - 50X,110
-8 - Number of weeks student\will\look | "i-. -
- : _ahead in, sclecting IA \ S ©. 50X,110

P
'32. PCIA Carda.

" Two caads are required for each. PC

5-36
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Normdl Organl ation of Program Decks
f or’ Exegution of EUSIJ-& )

\

Report Program and

A o
.\ Data Deck

.FIGURE - 6

"End bf‘File

— ;// Card

s

Monitbr Control Cards - \

Cards

’ /— T

. 'R

s

4

i

A\

. Main Program and,/’/(”j:>~ |

. Monitor .Contiol

5-37
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R

—_— e 1
| ’ ' s
| e -
/Card Number one. _?ofmat (1615)
| i . . . \ . -
, + . Card Columns. - - N Content
:\ . : : . . \ -
L 1-5 PC numEEr
6.~10 . _ PC event, ‘type . :
Voo 11=15 CFirst TAD N
b 16 - 20, Second IA ‘ g
o 21 - 25~ . - Third TA . ‘ _ ‘
'I\ ‘ .-v-\ ‘ . .- - » . o e,
. L] \‘ ‘ : lv. L] . / . ) .. ' . -. :
-7@ - 80 o fourteentn/Ik _ e S
_Card Number two, TYormat (15,5X,1415) o Y”’
B ' Card Columns ° ' Content L
-1=35 _ . PC number ;
. 6-10 _  _ Blank,
P 11 -15 . Two. digit probability of selecting first Ia '
< .. .7 16 - 20 Two dlgia\probability of selecting second IA °
B : - . :‘».\ ‘\‘ . .
" 75~ 80 . Two digit ;}obability of selecting‘
y PR fourteenth IA : \\ .

‘_Note: The maximum Humber of‘IA's per\PC is dependent on the
' size of the PCIA file. T ‘ ;
\

3. Instructional Alternative Cards. T

S } o . R

One card isireqdired,for_eaeh IA.» Format (2I10 ,5X, 016)

P . Card Columns ' o f" COntent Lo ' \
1-10°  IA nuber . )
ll -20 Event type codes .. °
21 - 24 ‘ “Not used b e .
o 26 = 35, . “Schedule of IA. The octal representation
- Co .~ of the binary number uhich indicates the
wecks xn which the IA, occurb.
Examples of the lagt field are‘ : lf”//’

. 10000 IA is offerod during thc first week of the semestoer

~—

N S o 5-38
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-

20000 = TA is offered du;ing the second week of the scmester

7?777l IA is offcre&'cvery'week of the semester

4, Event Type Cards. ; C ' | : o

e

——

Tach eyent type rejuires two cards input- in sequencch n

Card number one. Format (12, 13 15r5 0)

Card Columns ' . Content
1= 2 01 :
- 3-5 ' Event type number N IR
6 ~-10 ~ Mean student preparation hours ;i
11 =15 ' Meéan student contact hours T ‘.
" .16 -~ 20 . Length of event type in weeks .
s 21 - 25 - Maximum students per.ecvent type
26 - 30 Staff hours requixed '
" 31 -35 , GTA hours required | P
36 - 40 ' Laboratory hours reiulrcd .
41 - 45 Classyoom hours required
- 46 - 50 - . Laboratory hours reqﬁited
51 - 55 -~ Library hours required '
56 - 60 ‘ Micro teaching hours tequircd
61 ~ 65 . Elementary classroua hours
66 - 70 Elementary student hours .
71 - 75 : Auditorium hours required = = . |
76 - 80 : Office hours required '
Card aumber two. Format (12, I3 15F5 0) ‘
Card Columns : Content
1-2 - 02 \
3-5 /“Ey\:t type nimber . ’
6 - 10 . 0bs rvation hobrs rcquired - '
11 - 15 . , Probablllty of sclectlng to prc—test if
~ ' : event is a PC
16 - 20 - ‘Probability of passing pre-test
21 ~ 25 . _.. -  Probability o pass1ng\pgst -test
26 - 30 Standard duviqtlon of prep on_hours

| 31 - 35 . ' Standard dcv1at10n of contact hour
If nccdcd a third card may be input for each evcnt typc.S\;;:\\\\\\\;\\\;

all eyent typos rcqumrc this card.,




Card number thrce. Format (12,13,5X,016)

Coluimns 4 - Content of Field ’ //
.- - /

l-2 03 . .
3~5" Event number ’
6Iﬁ/10 Not usecd , :

11/1 26 : Octal code for control bits (see resource

v _ requirements file for codes)

/ i | '

S. Resource Cards, Format (4A8,8X, I10‘2F15-0)'

These cards specify the amount of cach resource which will be
available during cach week of a simulated semester,

Columns - : Contents
1 - 40 + i o Descriptive comments
41 - 50 " Position in HOURS file (Column number)
51 -~ 65 Hours contributed per week per unit of
' - resource -

66 - 80 Tctal units, of resource available |

g » ' . : BN
6. Resource Cost Cards. Format (4A8,8X,110,F15.0)

‘These cards specify the units costs of resources,

~

Coiumns . ‘ . Contents
1-40 g Descriptive comnents
%41 - 50 Position in HOURS file
- 31 - 65 . Unit cost of one research hour

This appendix contains selected output reports from EDSIM-4, A
?complete set of reports was not included duc to their volume. The reports .
’ins}uded are'representntive of'the_tfpe of information displayed.by -
’the'report generator’of the simulation model, |
\iJf—«\l "A complete list1ng of EDSINM-4 follows this sample output. These.

program listings- are annotated to facilltate their intcrpretation. To

C reduce their lcngth, COMMON statements have not been included, but a

sample of thc COVMON cnrds whlch should be included in each program or

Qo broutinc is included. 5-40




TABLE 4
SAMPLE INPUT FOR EDSIM-4

L T T I T sy

- SOURCE OR OBJSCT DECK FOR INPUT ROUTINES GOES HERE
PLUS APPROPRIATE MOMITOR CONTROL CARDS

99999 0 . . :
1 STARTING SEMESTER FOR SIiMULATION RyUN 1S - 1 -
" 2 ENDING SEMESTER FOR SIMULATICY Ryus IS o 5%
3 CASE NyUMBER FOR gIMULATION RyN 15 . : 25
4 NUMBER OF WEEKS PER SEMESTER 1S (MAX OF 15) ' . 45
S MAXIMUM LOAD IN HOURS PER WEEK 15 15
6. NUMBER OF sTUDENTS PER COHORT .Ig _ ‘ 1 .
*100 100 100 100. 100 1cO- 100 100 100 100 10¢ 100/
7 NUMBER OF WGEEKS LOOK AMEZAD IN SELECT ACTS. 8/
01 17 1 2’ 3 a 5 &6 7T 8 9 11
01 45 14 06 17 04 04 . 00 ‘C0 04 o]}
02 14 12 2 3 4 S 6 7 8 9 11
o2 1S 00 07 11 19 04 00 ©00 00 44
03 16 13 - 2 3 4 5 6 7 8 9 11
03 : 49 05 .18 07 05 05 o©2 02 05 02
04 17 14 2 3 4 5 6 7. 8 9 11
04 - 83 02 1a l1lc 02 02 00 03 07 07
05 17 15 2. 3 4 5 6 7. 8 9 11
05 €2 02 o4 04 o2 12 o0 02 -12 co
06 17 16 2 2 4 5 6 7 8 9 11
06 50 04 21 07 00 ol o0 €0 - 07 10 .
o7 17 17 © 2 3 4 5 6 7 8.9 _11.__
07 : 47 00 32 oc 03" 08 00 00 05 05-
08 14 18 2 -3 4 5 6 7° 8 9 11
o8 49 op 22 13 07 00 00 00 07 02
09 14 19 2 3 4 5 6 7 8 9 11
09 "33 ‘pa 20 14 06. 04 00 co 1o 04
10 17 20 2 3 4 5 6 7 8 9 11
lo” - 39 00 24 15 00 04 00 ©0O0 /18 o0
11 16 21 2 3 4 5 6 7. &8 .9 11
11 o 33 .03 ' 25 00 06 16 00 0o - 06 ‘14,
12 14 22 02 03 ©4 05 06 07 08 09 11
12 28 14 25 08 . 003 08 00 00 00 14
‘13 13 23 2 - 3 4 5 6 7 8 9 11
13 52 00 03 00 06 00 00 0o 33 06
14 16 24 2. 3 4 5 6 T8 9 11
14 41 02 17 06 06 11 00 ©2 04 11
15 16 25 2 3 a4 5 6 . 7 8 9 11
15 : 17 00 03 58 00 06 ° 00 00 03 13
16 14 26 2 3 4 53 6 7 . 8 9 11
16 45 02 21 07 G9. 07 00 ©0O 07 02
17 15 . . _ .

Y T TR TR TR R PR P TR S PR

10 .
. 5-41



17
18 16
18
19 14
19 '
20 13
20 '
21 14
21 '
.22 i
22
T 23 14
23
24 14
24
25 14
.25
26 17
26
27 13
27
@@ END OF
1
2
3
4
5
6.
7
8.
9
10
11
12
13
14
15
16
17 -
18
19
20
21
22
23
24
25 -
26
27
28
29
30

“TABLE 4 CONTINUED

03

2 .

100
< 27 2
42 00
.28
47 06
29 _
43 00
30 '
53 00
3t 2
a3 03
22 2
a4 00
33 2
45 03
34 2
50
35 2
. a1 0o
36
61 04
FI1LE CARD

3.

00..

3
1o

3 -

21
3
28
\3
3
18
3

a4

3

15

21

/

16
3
19

3

27
4
.03
4
10
a4
03

C s
03

4

L3
4
4

06
o

03
4

00

10000
77777
77777
77777
77777
77777
77777

77777

7777

00200

777177

00400

ol000
40000

40000 -

00100

02000
10000,
00200 -
-‘o1000
00040

00100
04000
20000
04000
20000
02000

00020

00040

€0400
5-42

4 -

14 .

14

o8

03

0o

00

04

03

27

03

08

03
o7

06

03

08

11
05
il
03
11
10
11
13 .
i1
o8
11
QB
11
03
11
03
1Y
06
11
04



TABLE 4 CONTINUED

31 1 0004’
32 1 00020
33 1 00010,
3a 1 00010.
35 1 00004 p

L 36 1 00002

@@ END. OF FILE CARD : : .

01001 1400 1 200 340 ¢25 02 .

02001 . 00 00

.01002 1.00 - 1 1 +01 .01 .03 1.00

02002 . 00 45 . .

01003 1.00 1 101 0! S 1.00

02003 w00 oS50 |

01004 1.00 1. 1. .01 . 1.00

02004 ' o0.0 1¢10 o

01005 . ¢S50 1 1 25 25

02005 : " «00 1400

01006 66 1 S

02006 : ¢00. ¢S50 o

01007 «300 1 - 1401 T 02 . le00O .

02007 - 00 25 o . _
. 01008 = 259 1 . 14005 «0G5 : : o : 1e00
02008 1.00 ' «00 200 o ‘ K
.01009 . 100 1 0! . o oo : 1400

02009 : ' 00 25 o . '
. 01010 1400 1.00 999 . . 1.00 1le0
. 02010 o . B - ‘

01011 250 0 1 1 01 _002 « 01 ’02 e 02 e02.

02011 : 2450 00 . "

01012 1.00 13000 1400 . le0O

02012 - 1eQ0 00 50 .

. o0lo013 . 50 ) R § , 20 . . .

02013 10 «30 ¢90 ¢00 75 ) B L.b..
. 0lola 125 1 1 ) 25 : ' o
. 02014 . . 07 e60 ¢80 «00 ¢S50

01015 0 ) I |

02015 " 1eo 33

01016 2¢50 B S 25

02016 «05 ¢80 85 100

01017 1666 .1 .1 .. 30

02017 ¢02 70 80 " 1400 a3

‘01018 1¢00, 1 30e¢ 50 50

02018 N o . S

01019 "~ 1400 1 15 1400 - 1¢00
. 02019 - e00 *00 1400
@@ END OF FILLE CARD O

03001 - 300C000000G00000

03010 = 2000000000000000 | o

03015 . 040CO00V00D00000 *

03018 3000000000000000

03019 -~ 04C00Q0C000QQ0000 -

@@ END.OF FILI CARD e .

. 5-43°
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TABLE 4 CONTINUED

PREP HOURS PER. WEEK

CONTACT HOURS PER WEEK

- LENGTH IN wWEEKS

STUDENTS PER IA OR PC

HOURS PER WEEK AND NOe OF STAFF
anbgArF ASSISTANT HOURS
OTHER PERSONNCL HOURS
CLASSROOM HOURS

LABORTORY HOURS (HRSe X STA)
LlB\ARY HOURS (HRS X STA) -
MICRO TEACHING HOURS
ELEMfﬁ?ARY CLASSROGH MRS
ELEMENTARY STUDENT HOURS
AUDIYORIUM HOURS ’
OFF1CE HGURS )
OBSERVATION HOURS

@@ END OF FILE 'CARD

******************#%********ﬁ******
SOURCE CR OBJECT MAIN PROGRAM GOES HERE
PLUS APPROPRIATE MONITOR CONTROL CARDS

SOURCE OR 0BJECT DECK FOR REPORT PROGRAN GOES

" PLUS APPROPRIATE MON] TOR CONTROL CARCE

OEREEEAEAXRH AT e R AR R DR RRRRRRE TR

PREP HOURS PER yEEK

- CONTACT HOURS PZR WEEK
LENGTH IN wEEKS
. §TUDENTS PER 1A OR PC
HOURSs PER WEEK AND NO. OF STAFF
_GRADUATE AsgslaTANT 'HOURS
. OTHER PERSONKEL, HOURS
CLASSROON. HOURSg . e .
-~ LABORTORY HOURS (HRSe X STA.) = -
LIBRARY HOURS (HRS x. STA) 10
MICRO TEACHING HOURS 1)
ELEMENTARY CLASSROCH HRS. 12
ELEMENTARY STUDENT HOURS 13
~AUDITORIYM HOURS . ., 186
OFF ICE HOURSg RS - 15
OBSERVATION HOURS ) . ' 16
@@ END OF FILE CARD .
\PREP HOURS PER WEEK ~ . Vo
ONTACT HOURS PER. WEEK . -
TLCNGTH IN WEEKS R 3

ER&C

wll Toxt Provided by ERIC

CUIPWN=0 VONIOLIS WN -

CONAUND LN~

840

200
' 3500.

4040
32.0

.9600
45,0.

40.0

2.0
‘3600 .

1p.0
I0.0

HERE

8.0
20+0

3506

40e0
32.0

_96.0
"8%5.0

400

. 2.0
'3600.

1o0e0

1040

1e0
Joo
loo
1.0
200
10090
2.0
1500

25.0

loo
99.0
1046

L



/ |TABLE . 4 CONTINUED |

‘STUDENTS PER 1A OR PC.

HOURS PER WEEK AND NOe OF STAFF ~
GRADUATE ASSISTANT HOURS _ e
OTHER PERSONMNEL HCURS ‘
CLASSROOM HOURS : /

- LABORTORY HCuR5quRs. X STAe)
LIBRARY HQURS (HRS x STA) 1o
MICRO TEACHING HOURS ' o " 11
ELEMENTARY CLASSROOM HRSe 2
ELEMENTARY STUDENT HOURS S - 13
AUDITORIUM HOURS L . 14
OFF1CE HOURS . : Y
OBSERVATICN HOURS 16

@@ END OF FILE CARD

545"

VRN WM D

40.00
4,18
3.30
- +00
175

12

690

1}

_1000"

"0
00

« 00"
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Sample COMMON ;tatcment For o T o 1_. e

"EDSIM-4
Insert the following deck of cards - - o
in each program or subroutine deck N
of EDSIM-4 vhere the card appears N
with COMMON punched -in.zurd :columns SN

"1 through 6.~ = ' o
'~ LANGAGE ARTS COMMON j
.7 STUDENT DESCRIPTORS

COMMON/1/ D(200+50 ) «MYDR MXDC 4 NSTquDb . 'ACTPTqATRPT”\

"DIiMENSION FD(200+50) & EQUIVALENCE (FDJD) ' |
COMMON/3/STATE(20046) ¢ #XSRMXSCo NSAR WNSAC, IMOWIPC1STATE
IN1EG'W .DySTATE, S*AIA ACTPT ATRPT. o
~ 'SYSTEM DEsCRlPTORs
COMMON /2/PCIALS50+12) s  MPBRIMPBCNBLK ' «NPBC.

. COMMON/S/ IAPT(10C) «MARPT, NOIA -

COMMOM/6/  FIPTISO) « MPC +  NOPG ' e
COMMON/9/ TYFE(30125) , MIARVMIACNIARINIACITYPT
COMMONZ7/ HCURS(15.2 o:. MhKS. MHRS o NWKS o NHRS
CINTEGER  PCIAPCRET ST - _
COMMON/CTRL / uCEK.DAY.Sgl TIME OT + JCASEETIME « STIME JNYEEK
INTEGER . WEEK DAY «SEM JTIME.OT ICASEETIMESTIME :

sy | : \A




- C : . : S .
an’s ' ' - - e
PROGRAM SETUP ; AR o '
_COMMON.__ ~ - — B e
COMMON/10/ 1TEM(48), 1wORD ' ' 1;1 e .
_COMMON/11/._1TENP(LCO). R ' ol e
COMMON/12/- ALOAD.ICOHCDT.COHORT srongaoa T . '
OMMON_/14v. 1SEED(20). R .
C ) XX T L XL XL E LT L L #X*-X-)’**&*-X**-X*i *****%f **** o
o *i***x**r§{{***_"hvg7=p ********}*#**i***t.__“_m_"_"_n,
C. - ************{ *i**{******** *****i **i‘***** A . h
G —— TAPE .10 _INPUT_DATA_FOR. EpsiMa ..
c TAPE 11 ysED FOR TOT. REsouRCE AyAIL ..
_________BEAD<60.10 S .. 1CT2 : -
: leTE(él.logq) Icrl, ict2 : ' : o
e _RIAD_(60412C6). _STINME T — e s

" READ (60,1006) ETINME
e READ_(60,1005)_ICAQE._
READ (6071005) NWEEK ' S ‘
WRITE (6141Glc) STIVE ,Lrlws L 1CASE (NREEK S
. READ(60+1008) ALOAD * R . - . o
%  READ(6041006)__1CCHORT : . : : e
WRITE(61,1011) ALOAD - : -
e WRITE(61,41012) IZCHORT : - ; : : .
. PEAD(6041005) (ST2R(1) 4152416} : )
, WRITE (6141009 {STARCIDW 12140160
_ g . READ(6041003) (ITEMP([)41=146) ISEED( 5)
—————WRITE (611007 CITEMP e 1= o)—lcEED(—5>~—
. ) WRITE (6141501 S :
c__ s SETUP_RANDOM___NUMSER_GENERAT o_e_ste__o_s.,.-‘_-
Do 20 1 =-1.4 ' . '
20_._1SEED()) . l*LQQQa“QZO

¢
!

- CALL INPUT o - "
______LAU*JNHUAL T /

(ol . i -

h - REWIND 10 ' o ‘ E R
- WRITE(10) ICIL"LleoﬁllNEhﬁﬁjMEcNSIUJ’C_SE NWEEELALOA l.“ﬁcarw

. WRITE(10) ISEEDSTAR
_.____\IIB.LTE.L.LOL___D L.:T.AI_E.L____EC l AsT1APT, ECEJ' ) T_‘.’EE 'ﬁOURS . TRANS ——

wRITE(10) . MXDR«MXDCJNSTUNDC ACTPT.ATRPT
S W stR*Mx5C¢N5ARtN5AC : '
2 +  MPBR.MPBC.NBLK ¢NPBC
3 : : CAMAPT . _NOTA___MPC_ (NORPC. :
a o . MIAR,MIAC NIAGR(NIAC, ITYPT ’
S — ' _ - —MyKs, MHRg 4. NyKg. , NHRg ‘ \ —
6 7 A v . MTRR\MTRC,NTRR,NTRC .
________CALLMDuMP — : : : SR
CALL DISPLAY ' ' ‘ ‘ ' )
“WRITE (6141000} , _ , : : :
1000 FORMAT(1H1s 10Xs -* PROGRAM INITIALZED « OUTPUT ON TAPE 10%)
——1.001-—FORMAT.(50% .~ 1103 : e S ' SO
1002 FORMAT(50X+F10e2) ' . - ' ' .
——1003 —FORMAT(6AB42X 4! 20)-- ' — o } : e s
" 1004 FORMAT(161S)Y | ' - : - T ' o
—— 1005 FORMATA16FSe0) . _ T, A S : S : ~“ﬁ;.

13 = FORMAT (50X 110) . S L
“‘ER\(: .FORMAT(IHO «SXeBAB 22X e T20) T R

s FORNAT(box.Flo 0y 5-52 o,

B e T R --———--.——-A.«—.~—-‘a—.—-‘.‘—.‘.—~.~— mmime e e em——— e e oo e
T .




—..1009__FORMAT( 1HO+ 1 1 X¢ *NUMBER. OF STUDENT ARRIVALS BY. SEMESTUR® ,
1 1HOW 1 X 16F5.D)
21010 _EORMAT(1HO 11X« *STARTING TIME CF slMuLATXON_anfl‘O/NN_,_;__H~"_

11HO 103+ * ENDING TIME OF sleLATION *11g/
S 21HO 4 iOX+* CAST NUMUER. OF SIMULATICN IS *110/ . _.__ .
21HO 10X * NUMGER OF wEEKS PER SEMESTER IS *110)
___JOII__FORMAT(IHOolxx*MAleUV LOAD Pi%~,TUDENT ~IN_HOURS..PER WELES 1S % -
‘1 F1l0e2)

.__Jnlz_anRMAT(xHo.-11x.*NuME-R CFE .STULENTS. PER_COHORT 1S % 1100 — — ___
1024 FORMAT(20X«*DUMP FLAG 15 SET TO * 110//
1 _20Xe. % ARRIVAL. FLAG_IS_SET__TO_#_130.) N
1501 FORMAT(1H1) '
STIOR __S_FEiD . —_—

c » e T
- 4 ey - )
' SUBROUTINE INPUT S
_.COMMON. ——— : : -
. COMMON/10,/ ITEM(4B)s [IWORD . . '
COMMOM/11/ _TTEMPLI100) . . : -
C B o READ IN PCIA FILE '
_C . ANG REAQ_lN_EQ_POINIEB_EJLE"______~"-
NOP=~1 -
MPC = 50

MPBR =S50 $-MPBC = 1.2°% NPFBC =12
N = MPBR+1__ . —_ : . _Z
DO 60 I = 1,N 3 . o -
. READ(6041001LINO,_PCPT (1) s (PCIA(I J),J=2,NPBC)
.~ IF(EOF+60) /106,45 ~
45 IF (NO_.eLEe_NOP) 46, __47 ' —
46 WRITE (61s 2001) NOPWNO' ' _ _
STOP____. P
. 47 READ(60.1001) NO241X, (ITE\P(J).J 1 yNPEC)
o IF(FOF«60)__100.55
55 . ICNT = 0 . _ ) -
- DO Sa..J._=2.NPEBC -
' S0 IF(PCIA(I4J) eNEe Q) ICNT = ICNT + 1 - -
e PCIALILL1Y_ = _ICHT :
NC= JCNT + 1 .
._______NEIIEJOLLLOQLLNQm_ECEIJJJt_,JEﬂlAjLLJ)QJ_A4NP5C)
"WRITE(6141001) NOZs1Xo (lTEVP(J)eJ 14NPBC)
- |7 = 0 - . -
DO 57 J =1.1CNT ' '
- iz = 17 + 1IEMP(J) :
S7 PCIA(L«J#*1) = PEIA(I4J+1) + 1Z#2%%24 o
. IF (12 <EQe _100)GC_JO0_59. _ : -
wR!TE(Gl.IQIS)lZ.(lTEMP(J)sJ 14 ICNT)
_ : sSTOP
59 WRITE(6141016) 14(PCIA(TIJ) o Z1.NC) }
60 . CONTINUE ; - ‘ : : S
WRITE (61+ 2003) : -
100 NBLK =.1 =1 ' S -

_“NOPC = NBLK . . <
c : " READ IN 1A POINTER FILE
_ MARY = __100 . — , —
N = MAPT + 1 , ‘ ‘ ' ‘ B .
NOR=Q_ . S . ' : N
DO 901 = 1N : ' . : S
- _PEAD(60.,1003)NO, XA,_lscS3,__ o : —_ : e
ERk(I IF (EOF +60) 155,85 - :

Tt Providsd by ERIC
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e ———— —

o e e 85 IF- (NOP«GEeNO) -- 854 - 87
06 wRITE (614 20051 HOP. NO

+ - . STOP. . — —— e

: 87 1APT (1) = 8HAOO0QCROCO _

iy LIAPT OIS _JARY (1) _+ IX*20424 _+_JA#Z2%%12

. AMRITE 161, 20092 —
sTOP ) '
155___NOITA_E J.7=_ 1
C ’ READ IN RESOURCE FILE
. M1 NQ__._BO SR M I.AC.._..- 25.8 NIAC_= 21 — —-
M = MIAR 4+ 1 ,
NOR =g

DO B0 | =14N
. CFADJ609IOC’)JIXcksa*TY*ELl1J)|J“l415)
. : 1o 1TY2:s NO2y (TYPE(l+4J)eJ=16MIAC)
— IELEOF +60) . 15075

- 75 IF (NOPeGENC) 76¢ 77
~ 76 VRITE (61.2C0T70__NPR.___NQ
27 wRITE(61,10G6)1TY.oNOw. _LTYPE(N 1 )si=1,15)

1 «1TY2 NOZ24s (TYPE(L oI oJ=1ANIACY
—80_CONT INUE : : . —
WRITE (61« 2011) ' _
STOP :
1SO NIAR = | = 1 :
’ o __1vyPr_= 25 & M = 25
N = MIAR + 1 ;
_DO_165_1_= 1,N
156 READ(6041012) ITYNO. AlIX
IF(EOF,60)_17¢4160. ..
160 WRITE(61¢1G13) 1TYINOAIX
165 TYPE(NO, IyyRP1) _=A1X
WRITE (61s 2013)
sTOP _ -

c READ IN RESOURCE CONSTRAINTS

l]o__y9115161.1c09)
. MWKS = IS S MHRS =- 20 s NwKs s 15
MHRSX _=_MHRS _+1
00 215 1 = 't, MHRSX . _
READ (60410100 x!¢12113Ji5“_1~0Fx9 HRs.“:_ANO
IF(EOF.60) -300.190 , .
190 WRITE(SI 10130 1141213, 14.. INDEX,_HRS s ANQ__ e
IFCINDEX «GTe MHRS) GO YO 7778 ’ _
DO_200_1wK _=_1.MN2KE :

200 HOURS(IWK, INDEX) = HRS * "ANO
~-215__CONTINUE .

WRITE (61.2015)
SYOP. :

300 NHRS = 1 =]
PETURN :
1001 FORMAT(1615) . .
_1p002 FORMAT(._ 12, IG.L»F .o) . : i -
1003 FORMAT(2110,010? - o
.n;_“____*M_Jooan_Fonvartaolhx-_.ﬂ _ Zie s e

1005 FORMAT(1Hp, 2018 . ) _ T .

tooﬁ*_EORMATSJﬁQA“aJQJl‘Fﬁ°2j : : —
‘1007 FORMAT(I10.110¢ 10OXs010e3%e7X016) S
RSO 1 + < - FOﬂMAT(!H!.on. ETYPE OF RESOURCE® (27, WEFILE POSITIONE 10X,

. 1 CRHOGURS CONTRITWYTED® o 2 7 BTOTAL NIty
§-54 .. SO PR

.

L ———— e s e e - @
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v m———— 2 --80%s IPFR UNIT CF#e¢5Xe - e #0F_RESOURCESR, . .. _. .

3 BOXs *RESOURCE #,/) .
v e e - 1VO 1O~ FONMAT(GAB G X4 1 10¢2F 1Fe0)-- . —_
_ 1011 FORMAT({IHQO. EXe 2B 12818, 12X42F152)
e e e J O 12 FORMAT (L 1 24 1 3 5% C1O)Y. . &

1013 FORMATI(21104EX+C161
———— e 1014 -FORMAT(IHG. «. .OAC CATA BCING- INPUT .y .
1015 FORMAT(* PIIA QELECTION PDO3« SUM TO LeTe 100 #41515)
1016_-FORMAT(Iln.zx.ﬁo 0/112%« 5020 3 e
1S01  FORMAT(IHL} ‘
—7778.-CALL _ERROR { 6HINPUT -y - INDEX (. MHRS,0+0« 0+ 0}
C ) : .
- c *. + * ERROR. FORMAT..STATEMENTS - ! LS S
e - 200 1-EORMAT L. IH g — % sz THT b;'g,JL -NO..1S. out_er_onosn.__JH& PREVJous.vg
l IUE WAS X [54%, THf'. CURRENT VALUE IS #4115,
- 2/4 10X #THE RUM wiLL PE TERMINATED . AT._SUBRIUTINE. INPUTe . THE ER.
o _ 3R WAS DETECTED AT LINE 45%) _ E
2005 FORMAT(IH] o. ¥ THE .VARIABLE NO. 1S.OUT_CF_ ORDER.__ TﬁE-PREVPOUS“V”
IUE WAS«¥.I5:%,  THE CURRENY VALLE I§ #,15, - ,
2/ 10X *THFE_RUN_WILL_BE _TERMINATED gr_susqour lhE_JNPuJ'._J_HE h.E:_-_
3R WAS DETECTED AT LINE 100+7+%)
2007 FORMAT (1M1 _#___ THE YARIARLE NO_ 1§ GuUT .OF. ORDERs_. “ﬂ PREvI0US v¢
IUE WAS«%4150%, THE CURRENRT VELUE s #,15, . o
2/410X #THE_ RUN wlLt _BE TERMINATED AT SUERQUTINE lNPUTo IHE'EEA
3R WAS DETECTED AT LIMZ 155+6%) :
2003 FCRMATI(IH o _//e%__ _THERE_ARE _TGO_MANY PeCe §== i, E§=FonL THE Ru
.- IR B’-TERMINATED AT LINE 60+]1 IN SUBROUTINE 1MPUTY ) -
_.__._______2cao9-_r:‘_onr-mn 1F1e_sso® _ THERE ARE.IO.O..'.'.!‘-NV._.l-é-..S.".-...T'.‘FF-F.C E-J.':lii,.fiu-*i.

1L BEY 'ri‘mxmr=c AT LINE 90+! IN SUSROUTINE INPUT#) 2
2011 _FORMAT(IH e _/ o* __THERE ARE TOD "ANY R"QCL,'?':S L ==THERET

IRE THE RyM ylLL EE TERMINATED AT LINE 8o+1 N sV_RDuT!hE INPUT* '
2013 FORMAT(1Hl e //«% THERE ARE _T0O MANY RIT_CUACES e ==THERE

IRE THE RyUN willL BE TERM!NAT O AT LINE 165+1 IN SUSROUTINE IMNPyT
2015 FORMAT(IMHle_/re¥*__THERE ARE _TCGO_ANY R“SOuRCE QONSThAlhTS—-TﬂrGE‘J

e —

IRE THE RUN wiLL EE TERMINATED AT LINE 2§5+1 IN SUSRCUTINE thuTi

—RETLRN S _END i
c o ' - -
© SUBROyUTINE INITIAL
COMMON —

_ "COMMON/11, TEMP{ 100) '

c - SRIUP_STUDENT_FILE
ACTPT = 1 & ATRPT = 47 'S MxDR = 200 S MxDC = so
N3TU = 200 % _NDC_=_50 .

6400 N = ATRPT -1
€420__.DO0.S0. 1 _=_1MNSTU
6480 DO SC J =1.N
: S50-._DlleJ). =_9992999 -

c ' SETUP STATE FILE
MXSR._5....200.... SMXSC 2. 144, 5.NSAR.__NSTU___s-NSAC___NBLF-
DO 90 I =1«NSAR
NX..=_.MXSC/24 ..
DO 90 J = Ny

A

90_STATE(1+J). =0 _— : : el
‘ MSTC = NSTC = S3 o o T o
MSTR..= NSTR 2. 150 e e e e e e e e e o e e
c : : CONVERT TRANSIT!ONAL Pnounuu_nn_s '
et e MTRR = 8 sMTRc.= 53 e i e et e el
NTRC = NOLK 5-55 -

o e e - - ——_— . ———— e o = o V2 e | ot 1 vt o = @ mmi a4 s e e aemm o e v e

ERIC
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—  ———NTRR ‘8-1 —~erm— e n :
DO 100 I = 1+ NTRR

- 6B800__TEMPL]).5_0e0 - ‘ : .

DO 100 J = 14NTRC : f

TRANS(14U)_ =_1000/NELK . _____ ' e

6860 TEMP(l) = TEMP(I) + TRANS(!.J) ' i

100_ _CONTINUE _ . ____.
DO 125 | = 1,NTRR

— DO_125_J.=_1.NTRC __. ;
6940 TRANS(I+J) = TRANS(I «JI/TEMP(I]) ' ; : L

———125__CONTIMNUE

7000 N = NTRC -~ 1

—_— DO 200 1_=14._NTRR

7080 DO 200 J =1.N
—— 7060 __TRANS(]sJ*1)_= TRANSLL.J+l) + TRANS{I«J)
—

200  CONTINUE- o

- WRITE(61+.1003)__ i
DO 225 1 =1,15 o ‘
____225__WR11§1§JanQLL_LHOLRSJJ’J) J=5.16) X N, |
OUMP - TOTAL HOUQS ON TAPE 11 ‘ /
‘ [

C
—  WRITE(1}) HOURS _
: . ‘ ADJUST.RESOURCES FCR PRE SCHED ACT. | .

o

Cc
DO 400 1A=1,NOIA
ITYRPE = 1APT(1A) +AND. 00000000777700008

1TYPE = 1YYPE/Z¥#¥12
0) GO TO 400

1IF(1TYPE ol:Go
LECITYPE olEe_0 _«ORe_LTYRE ~GTe_NLAR).. GQ_IO.3777
CHECK FOR PRE SCH:DUL*D TYPES R
S

T

IX = TYPECLLTYPE..LTYPT) s AND. _20000020CCCTCCCLCE

IFLIX +£EQs 0) GO TO . 400 ,
WEEK _=_000400200020C20C2 ... _ .
ISCHD = 1APT(IA) «ANDe 67777777009000008 ” /
DO 300 Iw_= 14 N\'KS
.- CHECK TO SEE IF CFFERED .qu «EEK
f .

C

: 1CH_= 1SCHD_«AND_ WEEK . _

IFC(ICH +EQe 0 ) GO TO 300 ' : .
- _REDUCE_RESOURCES : I

- DO 250 J = S5¢ NHRS
HOURS (Iwed) = HOURS(1WeJd) = TYPE( ITYPE,J)

IF( HOURS(1WsJ) «GEe 0Q00) © 60 TO 250 : . ';

- L

]

___—__—_—_MRlIEL6LJMDOQL_JWJQJJJXEE
STOP ‘ _ o o |

—  250__..CONTINUE __
- 300- WEEK = wEEK/2 _ _
) I

" a00 CONTINUE
WRITE (5614 1004) h :
- T i
o

DQ.SC0_1_=1,15
500 WRITE(6142001) cHouns«l.J).J 5.16)
— 100 __RETURN ____ _ :
* QEsOuRCE NOT AVAILABLE TO CONDuCT PREséLtD. "//

1 ACTIVITY_ X% 411031 .
* TYPE CODE TO LARGE OR SMALL * 110)

#._ _TOTAL _RESOURSES AVAILABLE */)__ _.___ _. -}
¢ 15% « *ADJUSTED RE<SOURCES AFTER QFOulnﬂMENTs HAvE BEEN*

Jooa;“FORMArlel.Jox.
1004 FORMAT(1H}
1% MET FOR...FOR .PRESCHEDULED .IA #*/}._
2oc| FORMAT( ISFE8e?) : , _ T
____7771__WQITE(61.1c01J 1TYPE , - S NPT
STOPR. ' , S , S : :
" 9256 . _ : e

- - - ee———

__.m7120 END .

CERIC__ . — S

it o c——-




e e e e e e e e et - — —— e

SUBROUTINE DuMP

e — COMMON -« .« e e e e - e -
EQUIVALENCE ( [wORD«wORD) ’
o . -COMISON/ZIO/. ITEM(4BYe 19CRD . _ ——
COrMON/ZI L, 1ITEMPCIORY - .
- c — SR, PCIA. TABLE-.OUT _ -
LINE = 0 .
£0-.100--1-2-1NBLK - — : C—
IF(LINE =(LINE/2D! # 25 +EQe¢ 0) £8.59 .
—_— 58.__ wRITE(61,.,1008). . . —— -
WRITE (61+1C00)
WRITE(6141068) . (KeK=149) -
4 59 LINE = LINE + 1| .
i KNT_.=_PCIACI 1) _+_1
DO 60 J.= 2+KNT
m—— 1TEM(I=1). = PCIACI «J). ¢ANDe. ooooccoc77777777B - — -
60 ITEMP(JU=-1) = PCIA(l.J)/2%424
: KN_= KNT._= b :
WRITE(614.1001) 1,PCPT(1)y PCIA(I41) o (ITEM(J) Il KN )}
— WRITE(6 1L 1010 _(_LTIEMR LI IS LiKN ) :
- 100 CONTINUE : . .
—— c PRINT_IAPT EILE -
- LINE = O - : . .

DO . 2CO_IN..= _1.NOYA_ . _ ______ , ; e
IF(LINE ~(LINE/S0) # 55 €0, o) 119,128 :
119 WRITE(61,1069)__ .

wRITE (6141071) '
_WRITE (61010025 _(JIK1JIK=1,15) -—

SO, U

128 LINE = LINE + 1

IN__ —
NO = (IAPT(I) .A\D. ©00002093COCCT77?73)
lA"__iJAFUJJJ_-AND-_DOOODDOOJJZZZ7’7B )

1A = M/aulz
LWORD._=_._ 1APT L. ).

CALL BITPK _ _
WRITE(614.1003)_INsLAs—__(LTEMIII4 L2100.24)

ar

ol

200 CONTINUE

_ _erINT_RESOURCE_REULReMEnTs MBE
LINE = 0O : ) ' o

D0..400.~.l=..1+.NIAR. - . S
IF(LINE = (LINE/30) ® 30 +EQs 0) 388.,399 °

388_WRITE-(6141006) : ' . .
WRITE (61.,1076) . o
WRITE_..(6141C723—{KKaKKE1 192

399 LINE = LINE + 1 da

L0 ..390. JazdNIAC. o .

390 . IF(TYPE(l.J) ¢EQes 0¢0) T\'PE(!.J) 2 00

WRITE (61, 1007Ll-(TVPE(IJJLMs_JEAJlec) .
400 ,CONTINLE

_WRLTE(6141089)__
DO %00 1 = 1 NIAR

WORD _=_TYPE ( Ly LTYPT). : , .
CALL BITPK . '
WRITE(6141009) 14 (_ITEM(J)J=148Y _

500 CONTINUE"

. ——

WRILTE (6141501 ) ' »

Q

Ric
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250 WRITFE(61¢2001)  (HCUNS(14J) 1 J25116)

DO 250 1 =1415
e o amaeem ame o o adee eme e

leTC(()lol‘JOl) . 5-57

T



—- —-CALL " MPnT(Tpnas.MTnn.MTQc.NTRp.NTRc.1: s e
1000 FORMAT (1HQ«Sxe* PC NUMBER *23X+ *INSTRUCTIOMAL ALTERNATIV S*e s/
1.51x, C R NUMBER)Y . ) e e
1001 FORMAT(IH o« GX«318B:2%X15154/¢ 2H0031X015151) . ) -
—— 1002 _ FORMAT (3Fx415134/) ... ——— »
1003 FORMAT(IH «3X%«2110415%42413) _ ' C . ~ .
— 1004._.FCRMAT(1H ,13%.12010%¢120)0. .o ' ' : , —
1005 FORMAT(1H1,3aX.¥P C P O I NTER F I L E %,/ e _
' 1 32Xe. #P.C. ¥ 22X *_PC_TYPE*./r) ‘
1006 FORMAT(IH1 35X, R E S OURCE REQUIREMENTS F I L
S § SN P 4 N - : —
1007 FORMAT(1HO. 15 2Xe 21F6e2 ) - _
1008 _FORMAT(1H1 ¢ 39X e %Ps. Co .= _le_Ae.__F. I L _E_* ) e
1009 FORMAT(1HO. 110+2015) _
—— 1010__FORMAT.LIH. +.21Xe_1515) S S .

1068 FORMAT (19X« *(TYPE) *. ¥(NCe)¥42015) o
—1069._FCRMAT.(1H1 422X + ¥SCHEDULE _OF.. INSTRUCTIONAL_ALTERNATIVES*«//)
1071 FOGRMAT (11Xe* 1A NOs 1A TYPE * 425X« ¥ (WEEK) *) ' :

1076 FCRMAT - {3X ¥ TYREX 451X % (FILE _POSITIONILY)
1077 FORMAT (3X¢*CODE* 43X 120t 1442X) /)

— 1088_FORMAT__(1H1)

" 1089 FORMAT(1H1.20X+* POSITION 1 SIGN BIT #/ ‘

1 21Xe* _POSITION_2 FPRESCHEDULED_JA = 1 %/

1 ' 21%Xe*% POSITION 3 SERVe TIME FIXED = 1. #,

1 21X % POSIT!ON O.EXPRESIVE OBJECTIV& = 1+.)
1501 FORMAT(1H1) . .
2001 FORMAT(15F8e2//)
. 15750 RETURN SEND
c . : _ B ) I  ?
SUBROUTINE BI’PK. R -
COMMON/10/ 17EM(4B), 1wORD
1IEML1) = 0
MASK = 20008000000000008
DQ-lDQ d_=_2.486
X = MASK o¢ANDe« IWORD
- 1TEM(1)Y = O —
: IF(IX oNEe 0O) ITEM(I) = 1
100 MASK_= MAsSK/2 : '
' RETURN. - $ END

QUBROUT]NE ERROR(! QA ch DeE.WF)
COMMON/CTRI./ WEEK DAY (SEM- o TIME DT+ LCASE, Erxme.srxme NWEEK
INTEGER . WEEK DAY +SEM o+ TIMNE DT CASE(ETIMESTIME
: ) WRITE-‘G_I'Q!OO!)IQ-T_IME'!.AQBQCQD.QEQF ;
e WRITE(H1410C2).¢_TIMEs14¢ABCiDELF
1002 FORMAT, (% ERROR *110:A6.6110)
— 1001 _FORMAT_(_* __EQROR_*qIIOqAbJGFISo
'~ RETURN S END ,
 od = s o

£ o

§258




| STt ra— prm— .o $0 8 o a——— o b oo e em @ e e
..

. ¢ -
"7 PROGRAM EDSIMa .
COMMON

- e . a——— e “ . e com

COLUON/ 10/ STAT(20)

i ... ... comons12/ ALO’D.lCOHORToCOHORT.STAR(ZO) D a. .
COMMON/13/ 1TP(50) : - ¢

CCMMON s14y/ [SEEZD(20) | ' - -
COMON/ZIS/ CUTIZZC) ' .
COMMON/ 16, TEVP(15,20) ¢ SUMA(30.5)

S TTITITTII T COMMONZ L T, RUSE(L2415) } . Qo _ _
o < - _ ) TAPE 1g INPyT FROM INITIALIZE
. e TAPE 11 TEMPORV OuTRPUT FCR HOURSG
PP -.‘ C ,ch ls TAP- DU"'p FLAG
et e : _ 1CT2 IS SYSTE® DUMP FLAG
C HEERBREFRERBEREERN START ii*i****(*ﬁﬁc*‘&ké{bh&(*k

e

REWIND 11
C PEAD(I1) TER
REWIND 10 N = I : . : :
. __ % . READ{UIOY 1CT1s ICT24STIMEJETINE W NSTU ¢ ICASE (NUEEKALOAD [ COHTIRT
_ WRITE(6!-lCOS)lCTl-lCTZoSTlNE-ET!ﬁhoNaTUolCA.EoNv:EK-nLOnDo“'
1 ICCHORT :
" READ(10? ISEZD.STAR .-
. "READ (10}  _D.STATE .pch.lApr.pCpr:Tvpe.uo RSe TRANG -
- e . READ (10) E MXDR«MXDCINSTUWNDC o ACTPTLATRPT
’ . MXSR.Hst.NSAR-NSAC s -
. . MbBRoMPBC.NBLK +NPEC
® . ... .. SMAPT, NOIA +MPC WNORC . -
. e MlARdMlAC.M!ARqN!AC.ITYPT
_ o i Ta MUKSe MHRS o M5XS . NHRS
' . nrnn.mrnc.mrvn.vrﬁc '
WRITE( 10 ) STIME. ETIME, " OT. Nsru.lCAs..Natﬁx L
c iiii*l*#*iﬁ*iiii%llhl?lALlZE SYSTEM. lﬁ**i*ﬁ*i‘**&***!’f(***90‘*0&‘1

...._“'.m.----.._--., . 1&E SNSAR =.NSTU .3 N 1-p e NSTU S X
Ao 7T SNs ST s S o

e smym—— .

b rmmee m e wtvacsemm e en o

CHBWN -

ISEM = SEM . L L
WRITE(11) HOURS o o LT
RATE & STAR(ISEM) _ ‘

N NSTU g ° ., ‘e ‘e e .t. . - .-
COMORT = - [COHORT

rlb’E P , ] ) e "\ . ” i . _“ ,é'..-. -
. OT & TIME o ) ' v oo _
ST CALL ARR!VE(nATE.lch)
B = . WEEK = 0004000000C300006 . S
-t ‘WRITE(6141000) Trmz.or.lCASE.Er:ve.srnhe.sam.nsru
DO S 1 =1,15 ~ . .
..... 00 5 v =1.5 . e
SUMA(T1.J) .= 040
: SUMA(T¢4) 999"99909 _ . , .
DB suMA(L..S) £-6999999.9 o TR
GO TO 95

c i!i*illll}l*!***l##&*lli*li& cgrup T]ME COUNTER #l“*li{il*{li**(i
"7 710 CALL TIMER(ISTOR) . o - _
L - IF(ISTOP «NEe« 0) GO TO 11, o ' . . T
T  IFCTIME = (TIME/NWEEK)*NWEEK «NEs 1) GO TO 11 )

__ A ISEM > SEM L ' :

PATE = STAR(ISEM)

IR CALL ARRIVE(RATE.ICTDY : '
c T1n uRITF(:l.louc) TIME (DT TICACE (ETIME, sTlME.SEM.N TU

11 CONTINUE - : _ _ . i
Cc *l}ﬂ*ili*liii{wixllCI'G!S_SQ'SCAN. FOR COMPLETIONS #Exrsasxai&u)

e e g e W oo

%
. a e s P PR .. em e e




[P cmeree e - e it . = a- PPN ea s 4es ot em amann

15 1STU = O - L R

50 ISTU = ISTU + 1
U SO ' i ZFRO ouT STUDENT Lono o
- ) FOCISTUATRPT+2) = ' 0.0 '
- IFCISTU +GTe NSTU!? GO TO 95
TTTTITTITT T T 45 CALL SCAN (ISTUWLIFLG) - v
c ‘ . : ~IF 1FLG EC Q0 MEANS STUDENT HAS NCT CCMLETY
Tt T IF(IFLG «EQs 0) GO TO S0
... CALL PASSUISTUJIFLG.IPASS) )
- [ UPDATE STUDENT RECORDS
R . CALL UPDATF(IsTu.IFLG.lpASS)
- Go TO as - -
C HEEXTRBEREELE>EREE . SELECT ACTIVITIES #FXEEEsAFRREASRItLsltss,
T 95 IF(ISTOP «NEe O} GO TO-S00 -
e o o s e e e e ' STU-g o P . . e e v tee mmme s - o . }
c SELECT PROCESsS ELCCK i . -
. " lop 1C = 1 ‘ ' :
TTTTTTT U7 110 1sTU = ISTy + ) e Tr o s S
. IFCISTU «GTe NSTU) GC TO 401 ; L
.. mem s S ek 2 999 : o e e e :
- ' o CALL CLOD (IcTu,lFLGZ) : : ' . :
ETTTTTT TR T ) qTUOENT HAs FULL L0AD THIS TIHE PERIOD .
o IF (1FLG2 .Eo. 7777) GO TC 100 . S P e
SR TTTT120 CALL SEL”LV(IQTU.IPLK) : T oo T - :
: IFLJBLK .Ec. aaeas) 6o TO 100 : oy
TTTTTTTTT e T A 86888€ NO BLKS covﬁLnreu A
. . ..c ' ’ OR NO RCG™ IN D FILE OR sru:an
i 2 e s s e s e e Dowpt T, OR ENGAGED IN hLL
c " 27777 ALL BLKS COHPLETE” .

1IF{1BLK pNE' 77777) GO T0. 200 )
. c REMOVE STUDENT FRO THE SYSTEM = .
Y o7 YR prnov_(ISTu.lsrops ) oo
18TU = IsSTU - 1 -
60 1O 100 T . )
L - - SELECT ACTIVITY
- =TI . e PRETEST STUDENT

200 cALL PTEST(IsTu.IBLK IPASS)
TUSTTITTITTTTT YT IR (IPASS «EQe 0) GO TO 210
. - S, STUDENT PAssEs PRCTEST

' » CALL UPDATZtlSTUclRLK IPAGS)

STAT(12) = STAT(12) + 1 .

. —————— i = e s al W . .-

- - e - - e e o

—— e - ee cwE 4w eme -

e s e s c e e s . e S amer e e eee -

N T GO TO 120
L 210 cALL SELAJT(!STUchLK-lACTchLGIclTYPFcISWK) )
R BBUBEB WEANS CAP OF PRE SCREDe 1A REACHED
: c RESOURCES NOT AVAILABLE TO CONDe 1A - -

- TIF(ITYPE <NE, 888888 3 GO TO 300
229 iIc = 1C + 1

T IFLIC eLEe 3 ) GO 7O 120
‘STAT(9) = JTAT(Q’ + 1

cm——— - e e e - e s eme s v e = e P

. GO TO 100
. ___.B00 CALL SCH-OD. ;|qru.thtr.lan.xrvpr.lqux$
T : ) IF (1BLK +EGe 99999) - GC TO0 220
N 7777 CAP OF §Tue REACHED (HRS » /WEEK} -
TEmm ST lF(lELK «EQe 7777‘ GO ro 100 . .
L ' " 60 TO 120 ; ' .
c*{*l**{iililil{iifi’iii TAPE pumMP AND END OF LOOP 44{{&&:«44:**&11*;:
b ... _. 401 CONTINUCL . . >
c _ : ) "CHECK DUMP FLAGS
. IFLICTL «€Q. oawnirc t1lo) DT.TINCoJCM.N'TU-O.JTATcOUTQHOU7°
. T :r«xcvz eNEe. 0) CALL DUMPIOLel4lele0). .
° o . S SU 5-60 ‘ e
3 ) . )
Q .
ERIC

LA i1 7oxc providod by Enic [N
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- GO TOC 10

- ——— e s

ENDF ILE

WRITE(6141001) TIME

ERAFEEALERFERIE R BTN END OF PROGRAM KUN XXX I¥XX¥CrE¥y
cISTOP,SEM :

CALL JATACLT
1o

REwIND 1o

7778
. 1001
_— 1000
1003
1004
1005
1006

COMMON

o are mea

e s e e s L 21d.

© eeemaen o

ST 100

A s ———— . S ormn o — ¢

| — -——.._.‘. e s ;_c
c e .

... COMMON

et o+ ————

| COMMON/Z10/ SYAT130)
T COMMON/13/7 TRIEQ)

* m— e

CALL DUMPLO«Cel) o | IS ,00)
STOP '

CALL ERROREGHVAIN
FORMAT(1IOX «*

FORMATII615)

_STCP = 0O ; L e

77T

.. lFLG : O‘ "“.:,\ .
M=ACTP THEVE N

"GO 1O 7771’
" CONTINUE

COLAERFIAALFERRIFLARBRR ERION HHVMO FERKRRERRE R RRER R ESETN
T e JSTUHSTU « IC RWILKe D404 2)

%+ END OF SINULATION RuyN AT * S5110)

SIMULATICN TIME Is #  1018)

10110}

FOR'*AT( 10X

FORMAT(

FOR¥AT(10Xs *#wEEK MASK IS # 016)

FORYAT(2X«30F4e0)’

| END

"SUBROUTINE TlMER(lSTOP)

CONMON/ IO/ sTAr(30>

TYVE = TIME & 1
DY = TIVE -((TJME-I)/huEEK)*NnEEK

" WEEK ® WEEK/2:

DO 210 1 = 1,30
STAT(1) = Oe0 ' o
IF(TINE  =(TIME/NLEEK)ANWEER oNEe
SEM = SEM +. 1 - ¢
1IF(SEM «GTe ETIME) IgTOP = .
REWIND 11 : S
READ(11) HOURS .
WEEK = 00040000060000003
RETURN % END

1) 60 TO 7777 a

e ehee @ s e me s g ws s e s w ees o Wl

SUBROUT!NE SCAN(ISTU.!FLG)

- e e e wmesecs aen e T I T R e LI Y

INTEGER EDWK.STWK

1STU. WLEe 0} GO TO 7778
SCAN FOR COVPLFTION OF ACTIVITY

IF(ISTU ¢GTe NSTU +ORe

---‘b-. ,».-._... et mares o PN
S

v

N=ATRPT-1 .

BRBFCERUARBFRNUREEE  START MAIN LOOP HARHRENEAREHEXERNEREERAS

. DD 20 JxzM.N«3

- . .o ce - e - e se - -
¢

IX = DCISTUWY)

oW e At s e S it te wewe e e -
3

__EDWK =(1X +ANDe 00000090777777773) L e

IX = IxX/2%%24
STWK =(1X +ANDs 0000Q000777777778)
1F (STWK .eGTe ‘'T1ME), GO TO 20

IF(EDWK «GT.+ ;TIMEY GO TO 20 .
IF END wKe LESS THAN TIME SET FLG

IFL.G=y

s et tmm s ve. ims sw o e S v me v meamee s m -

IFLG = 0




... ,Z 77 RETURN } _ ‘ S
78 CALL ERROR(4HSCAN ISTUNSTU ITYPE«NIARCIACT, Jo 1)
e ____CALL ERROR(4HSCAZ 4 IuKiNKeGe0s040s1) % RETURN
END ' : . ,
_c
g _ . e n
' SUBROUTINE PASS (1sTUIPT,,1PASS)
" 'COMMON o ‘ . o
L COMMON/10/ STAT(30) /
- ‘COMMON 14, ‘IgEED(20Y T [ 7T o - i i
- .C ' . IPASS = 0 FAILS PC
c 1PASg = 1 PASSES PC o
.__.._.,.-‘. INT = 0. . /{‘C . 7-.-.. O L
189LK =D( ISTU,IPT=-2) o o N S
o _IF(IBLK BLEe O oORe IBLK oGTs NCPC ) GO TO 7778
ITYPE = PCFT(IELK) L et o m T
L IF. (ITYPE «LEe O sORe¢ ITYPZ «GTe NIAR) GO TO 7778 .
T PPASS = TYPE(ITYPE.19) o ' ' o
__..Bo _1Pass=1 | , 3
c : CHECK FOR EYPRESSIVE OBUECTIVE
- - ' NO RESOURCES REG. ExP« IN 14"~ _
~ IX = TYPE(ITYPEJITYPT) +ANDe 04000000000C00008 T T
e "IF(IX eNEe 0) GO TO 7777 /
‘ "~ CALL RANFSET(ISEED(1)) ST
__.9100 "X = RANF(-1) ' '
779120  IF(XsGE.PPASS) IPASS=0: T T e
. CALL RANFGET(ISEED(1)¥) - [ -, ' o
c 7T R S, T UPDATE STUDENT TIME n;o.f;
.o IX = TYPEUITYREJITYPT) ¢AND. 1ccooooccooooooos | 3 o
EX = TYPE(ITYPE.2) + TYPE(lTY#E.l) T
- X = EX 4
TTTTTTTTT IR (IX eNEe 0) GO TO S50 ' Do e
o STDX = =GRT(TYPE(ITYPE.EO)**2 + TYPE(ITYPEoZI)**Z) ' »
TTTTTTTTUCALL SRVYTMIEX ¢ STDOX WX ) ST s T
: So FD(lSTU.ATRPT+2)_ =FD(1STU. LATRPT +2) + . x
et T REDuCE REGOURCES TO CONDUCT P C
;;A__“_ ALOD\\ X/EX ' ' o
T CALL USE(ITYPEWDTWLCT, ALOD 1146y 0TI mmEmE e
_____ IACY = é*XNT+1+lPAs; S o

7777  RETURN _ ) ; , )
7778 CALL ERROR(6HPASS "o 1ELK 4 ITYPES 1STUs IPTWANO, INT. 1) 8 RETURN ‘
C T YTy PRSI e I 2 ¥ 2 ENTRY POINT FOR PRETEST *****{********i-}***..’
. ENTRy PTEST S ) ' ’
CINT & 1 , - o e
___IBLK = 1PT o ' '
IF(IBLK oLEs« O «ORs IBLK .GT. NOPC 'y Go TO 7778
"ITYPE = PCPT(1BLK) '
, IF (ITYPE oLEe O «ORe ITYPE «GTe NIAR) Go TO 7778 .
c. . ' : : TEST FOR PRETEST

— -

PRI

IPASS = 0 _ g} R R
——- PPAgs = TYPE(ITYPE;17) . e L

IF (PPASS 'sLEe 0e0) RETURN - - » Sy
S _¥ = RANF(-~1) - ‘ ) o

lF(XoGE.PPASb) RETURN
STURENT. witL PRETEST sE'rup FOR PRETEST

o FPASS = TYPE(ITYPE.IB) . :
%0 T0 80 o . ’
9!60 END

Q T T




A%
SUDROUTINE USDATE( ISTULIPT« IPASS)
COM“ON ‘ :
COMMON/ 12,7 ALOAD.lconcwt.coﬂcnt.srAnccoi
IFLG = 0
c ) . UPDATE STATE IF STUDENT pnfsss pnocess BLOCK
1ACT = DCISTUCIPT-1)
IF(IACT oLEe O oCie IACT ¢GTs NOIA )} GO TO 7778
9540 1BLK=DIISTULIPT-2) . .
10 IFL{IBLK o«LEe O +ORe 1HLK «GTe NOPRPC ) GO TO 7778
ISTATE = 0 .
INO = IgTu & 1PC = (BLX $ CALL GET
IF(ISTATE +ECs 1) 3C.TO 7778
-IF(IPASS.EQel) GO TOC S0 . )
ISTATE = ¢ s INO = I1STU § ch s jBLK $ CaLt Pyt

e mma b = .. - o

—. - masam—— e e .

e ‘GO TO 100 L
- S50 ISTATE = 1 ¢ INO = 1%p% 1IPC = 1BLK s caLL PUT -
‘ - : IFCIFLG «EQe i1) GO TO 7777 - ‘ ) . ST
: Y C T : . RESEY TIME o
100 D(ISTUMIPT) = 999999 _ ST
e e L § , REDUCE NUMDER cF s'ruogms m i
o . ITA = IAPT(IACT) &ANDe oooooOooooaonv?s
: — IF(ITA-1 «LTe O) GO TO 7778
IAPT(IACT)Y = 1APT(IACT) = 1COHORT .
TTTTTTTT U117 . RETURN ‘ ' o o
7778 CALL ERROR(GHUPDATE., lSLK.!Fr.lPAss.IACT.!TyPE.ISTUo £y

CHLL ERROR(EGHUPDAT I ¢ ISTATE040¢0e 0040} :
CALL ERROR (GRUSDATZ, 174, IACTV 1STUGIPT, l=LG. Is'M'rE.at
TC T TRk xRS s ENTRY FOINT FO R UPDATE PRETEST STUDENTS ******’**‘****
. ENTRY UPDAT2! ' o : :
: ; T IBLK = IPT , T _ SR ,
IrfLG = 11 . el L
"GO 1O 10 . S v '
i e F900 END L e e vemenen e e e
ic C o
e suaROU-nNE cwons*ru.m.cz)

—— s 4d

.

— . —— = e

e, COMMON 4 . L
e 1N1CGER EDWKﬂser "m'" ) )
COMMON/107 STAT(30) e e s e e 3 me e eraam e e s
"COMMON/ {3/ TPIEC) - ’ E

o - COMMON/14/ [SEED(20) : S '

8320 IF{ISTU sGTe NSTU ' «ORe 1STY +LEes Q) GO ¥O 7778 .
c - 7 SCAN FOR COMPLETION OF ACTIVITY ..

' .JFLG2 = 0 f-f' : - i . .

DO Sile 2.50
5 TP(I’ 000

o . _ Mx=A6191+2 '
e ——c— e e " NREATRPTZY | o - | N o ‘
C ZERVEZETRRULERUAREE  START MAIN LOOP SH25 38500 30569050 9 3048 036 396 0 38 269 3¢
A AR _ .

oo 200 JEMX¢NXe3

N s ot W © o s | Gt e 7

. ———

‘o m——

Semm e wpa

- v IX = DIISTUI)Y _ e e,
TEDWK E(IX  eANDe 00000000772777778) -~
IX = IX/26%24 i

'STWK 2(IX +ANDs DO0OONOQTTTTT777BY

e e e e cem

... . JACT = 0(1STUI-D) o P

L , c .  CHECK FOR END OF ACTIVL PART

L IF(IACT G 999999) GO TO 200 -
IF(IACT oLEe O «OR: IACT .eGTe HOLA) GO TO 7778

IF(O(ISTUWY) +EQe 999493) GO 7O 200

ITYPE = (mp-r«mc;n ; .bgwo. ouocoooo7777oooom

-t Ca “- - - . . - -




e ITYPE = [1YFE/Z2%412 v
IFCITYPE oLEs O ¢ORe ITYML oGTe NIAR ) GO TO 7778
e e S o ) LOAD IS CONTACT FLUS FREP TIME
Ex TYPE(ITYPEG2) + TYPE(ITYPE D)

1% TYPE(ITYPE. ITYRT) «AND. 10000000303000208
N = EDwk-1
M = STWK ’ . e !
IF(STWK oLTe TIMC) M = TIME
e ieme a2, DO 85 TR = MM PP S
Nw = JwK —((l‘.\,'K-'l)/N“ELV) X NyEEK
I IF(NW o«GTe NWEEK) GO TO 777¢ o
X = Ex ’
_IF(IX oNCe 0)Y GO TO 4%
STDX = SCRTI(TYPE(ITYFE20)%%2 + TYPE(ITVP:.ZIl**ai
. GALL SRYTM(EXSTDXeX )
B TTTTaB T TR(NW ) = TPINW ) v aal Tosmmemm e oo s
. _.. 200 conTiNnuUE , _ :
€ EEEEATRBALARERT END OF DO LOTP RcufSFEsidndsnaResigissess
XLD = TR(DT) : : - -
TFD(ISTUJATRPY +2) = FD(ISTULATRPT +2) + XLD
IF(XLD oLTe FOUISTUGATRPT + 1)} ) GO TQ-7777 *

——— T — e e #B1e e rege t® - . . C et e e . I -

TIFLG2 = 77?7

STAT(V) = STAT(T) + 1 o o
7777 . RETURN - i e ST

s smmes mww o em—-

7778 CALL Ehpoa(aHFLOD.xsTu.Ns.u.ITYFE.NIAP-!kCT. J.l) : B
T CALL ERRC\(LH,LOE o HWRG N ATHRPT 2 ACTFT 0001} & RETURN -
e B540 END L e S L

, e _ e e T
<
o SUBROUTINE - SELBLk(I Tues 1ELK)
COMMON .
T T 'COMMON/10/ STAT(20) o e e

COM*ON ,s14/ 1SEED(20)

TTIF(ISTU  +GTe NSTU ) GO Jo 7778 T T T U T TroTTmommommmems
_‘___'_______“__C______._ L CHECH FOR END TIME CF 999999
N=EATRPT-1
e M=ACTPT+2 . . .
: ¢ o TOTTETTT T gCAN FOR FIRST EMPTY C&LL
_ ____bo 20 J=MN,3. ' T,
TIF(D{ISTUJ) «EQe999999) Go 0 10
i .20 CONTINUZ . ' o
' c : ' : STUDENT HAS NOT COVDL€T=D ANY BLES T
N >H TR . DURING LAST TIME PERIOD
c ' OR NO ROOM IN FILE FOR MEW PC
. STAT(8) = STAT(8). + 1 ' .
TE(FO(ISTUCATRPT+2) oL T. FD(ISTU-ATRPT+1))STAI(IO’=5TAT(10)+1 -
_ IBLK = 8GBER v :
e s e 0700 7977 e e e e =
Io caLl RANFsFT(lsEED(Z))
e e e e Uy = RANF(~1 Lo e e
_ . CALL nAchsrcxssFo(;)3
T TTTTETTT I = BLOCK JuST COMPLETED
! 1 =1

¢ .7 ' o sELECT»N:xr BLOCK
© 10700 DO 100 J =1.NIRC :

o 10720 IF(X «LEe TRANS(14J)) GO TO 200 -
—___._ 100 .CONTINUE L,
GO TO 7778
. 200 1ALK = J
o= d .
Lo RS 5~64
/'

R A v ext provided by R '




. - na s

¢ etmem G tem b

-——eme e e e

P s e ———— s

00

a:

CHECK TO SEEL IF BLOCK COMPLETED

IF(TBLK «GTe NDLK) GO TO 7770
INO = ISTU 3 IPC = IELK & CALL GET
lF}_lSTATE Q¢ 0 ¥ GO 70 7717

" CHECH TO SEE 1F ALl BLOCKS' CONPLLTED

OR IN PROGRESS
IBLK = 77777 .

N = NSAC -~ 1

700 300 J = 1N

T oE UX + 1

JX B JX =t iJdx=1)/NELK) INBLK

INO' = ISTU s IPC = Uxs CALL GET
ISTAT = ISTATE ‘ ‘
IFCISTAT oNE, 1)  1itk = BE8YD ‘
IFLJSTAT «EQ, 1 «ORe ISTAT «ECe 2) GO TO 300

1BLK = JX

IFCIBLK «GTe NELK) GO 7190, 7778
GO TO 7777

300 CONTINUE

7777 RL?URN
© 7778 CALL rPROQ(6HSELPLK.!STUQ!BLK.NBLK.X.‘cJ.l)

10960

COMMQN

o iS mmeA e . m. e e cete

v—

. ——-n—.—-—‘ ® ot o e an e omson

STAT(11) = STAT(11) + 1° o

ALL BLOCKS CO‘PLETED !F {eLK = 77777

END

SUBROUT!NC SELACT¢lSTUolBLKc!ACTolFLGlclTYPEolSuK)

COMMON/10/ STAT(30) o _—
coMOM/12, ALOAC.ICC ;RT,COHGRT.STAR(ZO) o

T comMON/13, TPISOYY K o
_*CQMMON./IA/ lsEED(Zo) ’

' _;,‘_ . ENGAGED IN ACTIVITY BEFORE .

YRy = 0

IFLG1. = 000 ]
ANLD = FD(lSTUoATRPT “$1)
CRLD = FDUISTUJATRPT+2) L
© . RANDOML.y sELECT ta”
CALL. RANFSET(1SEED(3))

IX = RANF(~1)#% 100. + 160
CALL RANFGET(ISEED(3))
ICNT = PCIA(IBLK,.1)

N = JCNT + 1§

C e e o s smee ce e

—e——— .e

e o ot SO tma st - ws

1ACT 2 PBIA(IBLK 1P) «ANDe 0CGO000007 77777778, ~
IF(JACT oLEe O oORe IACT +GTe NOIA ) .GO TO 7778
"ITA s‘lAD7(rACT)" : : ' :

DO .20 IP = 2,N° ;
IPROB = PCIA(IBLK,1P) 2%¥24

TIF(IX JLEe IPROB) GO 70 15
CONT INUE - :

me i m e eme aeee

"GO TO 7778

TITYPE = ¢ ITA

IF{1PeLEs 1 2ORe IP ,GT+ NPBC) GO YO 7778

Ix = ¢ ITA = <AND, 77777771boooqooon»
IXMK = IX ’ ‘
1SCO = (IX «ANDe WEEK) ' ' )
‘ «AND, 000000007777ooooa»
ITYPE = 1TYPE/24412

L ‘ L3S -

SELECT NEXT PC IN SEQUENCE

$ RETURN

CIFCITYPE. oLEe O ¢ORe ITYPE . .57.- NIAN) GO 10 7778

DOES NOT CHECK 70.SEE IF sruocnr HAS -

TS



\_\ .
— \\ ,_ . :
- c\ .. ... 1S THIS PRE SCHLDULCD 1A
\ Ix = . rvpru-rvpc.x'rvpn ¢ AND aooooooobnogooooa
S W HR = TyeCeiTyPS 1) + r\'Pr(lTvr’&.Z) R
4 IFCIX «EQe 0) GO 10 200 ' s
e - e c ..\ ' T, 1s 1A OFFERED THIS TIME PE IOD . L
_ IF(1SCD +ECe 0). GO TO 100 T
T - " " CHECK CAP OF STUDENT
' IF(CRLD + HR +GTe AMLD) GO.TO 300 ) |
I - : .. . CHECK CAOPACITY OF 1A | <
‘ 1SwX = DY S
.32 I1CAP = TYPE(ITYPE 4) . f o
"INO = ITA «AND. oc“.oooococow??a - DR R T
e _ IFCINO+ICOHORT oLEe ICAP) GO TO 7775 ' .__,f
STAT(15) = s'rA'rus) + 1 ' o 3
v . c ) - CAPe OF 1A EXCEDED o SR
—— € s e CARS, ATTENPT 7O SCHEDULE ALTERNATIVE
;. 4% ITRY = [TRY + ! . : ' - ' e
TeTmem orTm o IFCITRY «GEs ICNT) GO TO 50 ST
I = 1p + 1 ' , .
e s e Gre lONTHIY @B m R T
i e L., 8O TOS . : e e s
' c T _ LT i RECORD DI1SAPPOINTMENT '~ ~ :
e, BO_ STAT(1) = STATC1Y 411 0
' ITYPE = 888ue8 ; T e n e e
e L SO TOTTTT. o 5 Ve
c : .~ SCAN FUTURE TIME PERIODS FOR 1A OFFERRZI
e e 2 3OO B WEEK e i s,
' NNy = DT + 1 ' - ' : '
e NMX = NNX -+ 1SEEC(5)=1 L ;
I INYX «GTe NuEEK) ‘MiTx = NyEEK .
RO D0 60 J = NN NMX o e ,
e 10O Y S R I .
1ISCD = IXMK +ANDe Tk~ TR .
"1F(15CD +EQe 0) GO TO 6Q. - T
o 1SwK = 9 S T
TTTTITTTTTTU T UUTTTIF (ISWK oLE C‘OORO_ISWK .GT. NwiKS) GD TO: 7778 E
c - : - CHECK LOAD OURING wEEK v
TTTTTUTTITT U IR (TRMY) 4+ HR oGEe AMLDY GO ro 60 o
e e BOTO, 22 : ‘ ‘
' R - ToTmmsTTTT LOAD ON s*ru- GT "MAX r-'on rme pemoo

60 CONT ILUE

Pt e s - eaam e a . - P B i T T R T NP PR 8

STAT(13) .= °TAT(131.+ R R ‘ . G
e GO TO a5 = . | o - C C e
: c#*u-**&*:-i*&i**********#*i!i{i#ii .. CHECK CAPAC!TY DF mzsoyncss\
- € _:_____"-__"_“ e, INDIVIDUAL STUDY =3
c T : ls lA OFFERED THls TlME P&RiOD
——— e 200 IFCISCL -FG- o) GO 10 45 S .
' IF(CRLD + HR +GTe AMLD) GOfTo s ‘ ‘v- .
e 1suK =-DT . oY
F(ISUK QLCQ 0 OOR. JSWK OGTo NwWKS) GO To 7775 ' . L
————— . . - CHECK. AvAlL- OF REsOuRCEs .
“ISTOP = JSwK + TYbE(Irypc.S) -1 I

- caLL ust:(l'rvp(-'. lqw&. ts.'rcp 1.0.0.3) R
7715 com-.muc . . e :

c . o nesounccs NOT AvAlLMJLE lF‘ ITYPt'. I:.Q [iTH)
7777 RETURN : A
7778 CALL rnnonmw-m.ncr .)sru.lE‘LK. IACT¢IPelaXel) - .
I o I L(ROP(OH:ELAC o« ITYPE (MIAR, LEwX, !‘hao'-s.lx.lrcn u

- ‘11540 ENC :
ST e s o N ‘566

A e e & .

R O Rl

s PL-"’ru'iiN




SUBROUTINF SCHEDUISTUCTACT o IBLKIT .E e ISWK)

_C OMMON

€OI"0N/ 10, STAT(20)
CO®NON/L12/ ALOADRICCHCRT CCHORTsTAR(20) .

c STCRE LLOCK AND ACTIyvITY NUXBERS
e =, . 12681 IF(ISTU «GTe NSTU) GO TO 7778

~ 1282% IF(IACT «GTe NOlA) GO TO 7778
e IFLICLK oGTe NMOEC) GO TO 7778 L
INO = IgTu % IPC = JOLK . & CALL GET
e e e . IF(1STATE «NZe 0) GO TO 7778
T ’ N=ZATRPT~1
o i M=ACTPT+2 ~T
DO 20 J=MN,.3
R . LF(DLISTULS) +E5+599999) co T0 {0
: T T 20 COMTINUE )
12760 GO 10 7778
o 10 DUISTUWU-2)=1EBLK
D{18TUeJ~1 1= ACT
TTTTITTTT U twk = TYPECITYREWD) )
T IF (1K oeLEe O oCRe ISVK +LEe 0) GO TO 7775
. c ' . A LOAD STARTING wEEX
o 1BGN = (SEM=))RN.EER+lSuK - =
: IF(IBGN oLTe TiZ) GO TO 7778
o DEISTUWJY = JECN¥Z*#24 b
c ' v LOAD ENDING WEEK
e onsw-..n = mlc'ru..n + luxe+ IBGN , )
IFCIBGN «GTe TI~E) GO TO S5 ’ :
U ~ ' _ A CHECK SERVICE TI!ME
. T T HR = TYPE(ITYRE.2) 4+ TYPLCITYREID
. SUHR = HR .
I P ""‘PE(lTYFE.lTYPT) .AND. 10000000C00006008
R, : 1F(Ix «NEes 9) GO 10 So . ‘ )
T TTe T LT T T QANDOM SERVICE TIME
' _Ex=HR ’

T e ety = .SQRT(TYPI(1TYPE(20) %#2 + TYPE(ITYPE.21)#82)

I ~_ CALL SRVTHMIEX «STIX MR _ . o :
UPDATE STUDENT LOAD -

c
———C NO OF HRS PER WEEK )
50 FD(!STU.ATRPT+2) =FO( IsTus ATRPT +2) + HR T
— c SET STATE 10 (2)
. Clll*!l&*l*llil&*ll&(0*0!4&!!*1&#}#1{** AJUST REGOURCE LOADS *&o&i&m
i S5 1A = JAPT(IACT) «&nNDe 00COCO00CCOO7777D )
T 19TATE = 2/ & INO = ISTU & IPC = IELK & CALL PuUT
c CHECK FOR PRE SCED 1A
“Ix 2T TYPE(ITYPELITYPT] «ANDe 2000000000000000%
. A IF{ Ix oNEe p) GO TO 129 :
T o IF(ISWK oLEe C ¢ORe luuK sGTe NWKS) GO TO 7778
el e ) ) UPDATE RESOURCE FILE
3 ALOD = HR/SVHR oo
. G C_ISTOP = 18K 4+ IwK ~ | e
_ CALL USE(ITYPE. IS:Ke 1STOP. "ALOD S 1416) ‘
— C UPDATE NOe. STUD IN 1A
N\ " 120 ITA = ITA 4 ICONORT
o IF(ITA «GTes 000000200CCO777783) GO TO 7778
IAPTCIACT) = IAPT(IACT) + 1COHORT
N C, . . CHECK LOAD ON STUDLNT
: .'“f4 TTTTIF(FOCISTUR ATRPTH2) oL1e FDCISTULATRPT +1 13 G 70 7777

TI0LKR = 77T

“ STAT(14) = TAL(1A).. ¢ 1
' P ? 5-67
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7117 RIUTURN

i 7778 CALL ERWOR{HHSTHED ¢ 15TUTACT IDLKNSTUS ITACTBGN 1)
e CCALL RRROI(EHECHE?, T6TATZ 04Ce 00000 1) ) .
. CALL LRRCI(OHSCHDZ ¢ lurs louKe TTYPE. JeMeNe 1) % KETURN
L 13120 END . I U i
c -
fea e - c - : - .
- _ T eyBROUTINE usE( ITYPE . ISTART(ISTOPALCD IFLG,I1CALL)
- ——— - - - COMMON . - - - - -— . -
CCOMMON/LO, STAT(30) _
. COMMON/ 12/ ALOADICCHORTCORLRT «STAR(Z0)

CANO = TYPE(]TYPE.G)
... ._._ YF(ANO «LTs 1.0, %0 TO 7778 i N

COMORT = conoRT
FAC =ALODXCCHORT/ANO

e e e L pPE | e e e i
e DO 300 ! = ISTART, ISTOP
IPER = 1 = ((l= 131/NaKSIENyKS
DC 300 J =516
TTTITT ot S TR Ay = HOURS(IPERGJ) ~ TYPE(LTYRE < JIAFAC T
IF(AX +GEs Q42) GO TO 190
mmm e e a2 00E _ . e e ot s —————
. IRg = 8seess
TTTTTTTT T T GTATUICALLY = STATUICALLY + 1 T -
_ STAT(J+12) = 3TAT(J412) + | ..
o T 77190 IF(IFLG «E3s C) GO TO 300 o .
HOURS(IPER.JY = AX :
e e g CONT INUE A e e e e e e e neee
o , ITYPE =2 IRS
7777 RETURN, ' - T T T 5
7778 CALL Enacrzawuss JANO I TVFPE « IFLG. ICALL + ALOD ¢ ISTART« 1) 3 RETURE
——  END ' i
e . SUBROUTINE ARR!VE(RATE-IFLG!) U
COMMON . -3
T COMMON/10/ STATC3C) ' o o o
" COMMON/12/ ALOAD.lCOHORT.COHORT.STAR(°Q) oo »
e COmMMON/IS/ QuTC200) . P . o
NOIN = RATE ™ Tt o Sy
.60 _IF(NSTU+NOIN .Gr- My SR R NOlN = stR -Nstu e !
"Mw NsTU + 1 ¢ i . A =TT
. T : NgTU - NsTU + NOIN
TomermerE ey ‘"NSAR s NSTR s NSTU ' . oot o Tremoor o n Lk
N = ATRPT -] L ’ _ _ : o A

L

DO 105 I= MJ(NSTUY

e 00 100 J=1,N . ;
7100 T D(I.J) = 999999 Tt e mem S s AT ey ’ &

~ FO(1.\TRPT+1) = ALOAD '

T PP L dATRPTA2) = 0.0

e e e, D(1.,ATRPT+2) =TINME . . . B

STAT(4) = 5TAT(4) + 1COHORT
105 OD{1.ATRPT) HICOHORT

T RETURN 3 END B
—_— e L. "
c ’ ) L B
e ' SUBROUT INE REMOVE( ISTU. ISTOP) L
) "COMMON B
el o COMMOLIZ 10/ STATI30) . . 2
' CommMon/s1 2/ ALOAD.lcouonr.couonr.srnn(aoa o
. 5-68 B
_ L 4
O ’(.‘ . - ; \
. ‘ \ ) :




1

COMMONLIS 2 QUT (200 .
c - TADULATE TOTAL TIME IN SYSTEM

IT = DUISTUGATRPT+D)
10 = TIME -1y

IF(ID «LEe p «ORe 1D +GT+190 ) GO 7O 7778
TIM = 1D
CALL COLCT(TIM,27)

CALL COLO TITIMGY)
e ] IFL]Y «LEe %) GO TO 10O ) e
ouT(ID) = OuT(1D) + 1COHORT

OUT(200) = OUT(200) + I1COHORT
10 STAT(S) = STAT(S) + ICOHORY . )
C ELIMINATE STUDENT ENTRY IN D FILE
N DO 20 J = 1.nDC
20 DUISTU«J) = MINSTUGS
DO S0 J = 1e«NSHC
I{NO = NsTU ¢ IPC

J % CALL GFT

w.n
C
Ly

o i INO = iSTU & IPC CALL PyT
ISTATE = © ) .
- o INO = NSTU $ IPC = U & CAaLL Pyt
L 50 CONTINLE
' NSTU = NSTY = !
NgAR =NgTR=NgTy
T RETURN ’ ’
7778 CALL ERROR(GHREMOYE (I185TUIT TIMNE(ID.D4042) .
TS RETURN & END
P e T -—— .c .. ’ . - - - - - . - . . - ne
C 1
SUBROUTINE DyvMP(11.12,12,14,15,16)
Tt " COMMON :

: COMMON/13, [YPISO)

o " INTEGER ED*“.STiK

) WRITE(E14105C) TIlE  «SEM

T18469 IF(I1 «ECGe 1y GO YO 10
1S470 PRINT 8200

—— e - e

LT DO 100 I = 1.NSTU
‘ K= !
T TTTT T Do 90 I =142143 ) )
ITPUKY = D(1.D) A
T ST T IP (K1) = Dglyuel) T Tt osTTE T T e
i Ix = D¢1 J+2) ’

B EDWK =(1X ¢ANDe 0000000077777777S) ”
. I = Ixys2¥v%2a .

- STWK =(1X «ANDe 00000000777777778) -

17P(K+2) = gTwK
TTTTIIP(K43) = EDWK

K=K+ a
90 CONTItNUE
- JAY =FD(] ,ATRPT+1)
© JAY =FD(1,ATRPT+2)
O WRITC(6141G10M o (TP I JU=1428) LTAx.lAY
166 CONTINGE " S U el o] B e
10 1F(12 «EOs 1) GO TO 20
1£569 -PRINT fpg2

PO 150 1 = 1.NSTU

gy o > 1 & B @ ¢ o

T T T R (I-¢1,300%30 - oEQe 11 wRITE(61,10019124 (J4J=1,50)
e o o INO = e s o i e maio e e
| DO 145 J =1,50
-IPC = J . ‘
cALL GET 569 \
o

ERIC -

P v

A\



lJo

175

145

155;0

“NO -

1A
leTE(Gl.loa4)

‘DO S5 1 =

1000
1001
e RRT e
1004
T 1005
1006
R 1007
1008
Tt 1o10
e 1013
8000
8o01
......... 8002
15750
—— e
)
e 2 &
e
—_——.C
-— - - . - -3 .-
(<)

/
! /-
| /
- - . G- ey e - . -— - - ..--.5/.. -
1ITP(Y) = ISTATE 5/7/_“ —_—
WRITE(S5141001) l.(lrp(J) «J=1430)
CONTINYE :

IF(I3 «EGoe
PRINT 3001 ¢
DO 175 1 =r1, NBLK
VPITEt‘1.PO\3) 1
DO 176 1/=1M1AR

WRITE (514 1208) (TYPE(§¢J34J=1.MIAC)
GO TO ap :
WRITE(B14100G23¢ 1,

IF(la ‘cO. 1)

DO 530 1 =1, NOIA

1) GO 10 3p

(PCTAIT4J) o J=1NPOCY

PCPT( 1 Yo = I.NOPC)

Ix & 1APT (1} 24324

(LAPT (1)
CA1aPTLLY
18/2%%12

1A

n oo

CONT INUE
IF(IS «EQ.

WRITE(6141CC6)

"WRITE(6141207)

CONTINUE -
FCRMAT(IHIW 20X,

FeRvag (2
FO?”AT(IX.

FORNMAT (20X

FORVAT(1HQ . 15,2

+ANDs 0200CCOT
LA 02 353300TITTTITTE )

leIXs1AJNO

ty GO 70 S0
IFC16 WECe 1) GO TO 60

* evcrea,oump AT
FORMAT(IHD 10X 1104S%45512)
Sx laltngzzy)
FOR;AT(ICX- 1S, 2X.016.
1cE12.2)
* RESOURSE STATUS % )
. FC R%AT(lpﬂclioc 2FIQ'21
FORYAT(IFHDEeF 62} .

21 , e e

50207777TD)

<1APTC1)

DT« (HOURSIOT¢JI¢J=5.16) ~

*5110 //)

110:110:¢3%.016)

FOCRMAT (1R ollOoZXoJOZO/(IOXOJOZO,,

"SUBROUT INE SRVTM(IEXsSTOXeX)

FORVAT (* gTYDENT FILE %) - -
FCRYAT(+ PCIA  IAPT PCPT * )
- FORMAT (* gTATE FILE#®) T -
RETURN SEND

COMMON ,14, 1SEED(20)
AMIN =' EX. ~=3,0#STDX

MIN SERe
IF(AMIN oL Te

TIME ASSUMED 70 BE S MIN OR ¢0Q833 MRS’
«0B33323) AMIN =

«0833333

AMAxX = Ex + 3.0*5.Dx

'SUM = 0.0

e resma b be e e — s

CALL RANFSET(IngD(Q)l

1.12
R = RANF(~1)
SUM =suM + R

CALL RANFGET¢JgFED(4)) _ L

X = aTDX‘(SUM‘G'O’* €y,

IF(XeGTe AMAYX)Y X -

TIF (X eLTe AMIN) X
_ RETURN S END

" 1DENT
BLOCK
" COMMON

XDATA .

AMAY
= AMIN.

DATAC2004¢5) sLoMixXX 222010 Je IDATA

5-70



———— e mm——— - m= c . we s . . e e —— et

- - ENTRY = -~ GET-
) GET uBJP Bt
......'...- - — .A.‘_-L.sl‘u . - GRETN' l . fe Y meme b b s armem e - e .. e e .
g siL ~ GRETN, 2 o
e RT4 GADOR e )
+  LByr,Ap,E2,CL  DATA,1,2 . LOAD ByTE FROM ARRAy
e s e - STA IDATA e
GRETN ENI O
- e a—— . ..-........EN.l . ’*'2 . f e r i mits ae cmemrmesae e - . - e e vt mve e
TTely GET -
. ENTRY PUT
PUT uBJP e
- . slu- PRETN, 1
ell PRETN, 2
RTJ ' GADDR , .
N S yDATA Bt E e RIS
S  SBYT.A0.E2 DATA, 1, 2 . STORE BYTE IN ARRAy
T PRETN ENI **.1 o . .
’ _EN! 1N

TETEmrem o mem oo ) e e B e e e S e e viia e

) SLJ =, . PUT“ N
© _GADDR  SLJ - sV . o
_ oA < e ST PRI
- L INA -1 ' ‘ L
e O e el
‘... .. #DD. J A L
- A 2 o e
R "2 B
ADD ... 1
INA -1
"ENG o v NI _ ,
ovi - .=D24  CELLS PER 48 BITS
RXT - . a8l oL '
Rt @A e R
MUt T .202 BITS PER CELL
- ENQ a6 : -
"ROP.- ) QsAJA : -
RXT A,B2 - ' . . A
sty CADDR . U Lol

B ot arente - o - ... . e e e ——— . - —— - ——— R e e L R SO

. suanourxw= ERROR(I.A.B CeDVE4F, lsrop )
"—"f'*l'ﬂ‘-'Gl"'2 | wEEK.DAv.sEM TINE, oT.xcass CT:Mt.ST!ME
o ICNT = ICNT + 1
T wRITE(S1, 1052y, TIME, I, A.a...a 0
. 1002 FORMAT (% ERROR *110,A6,6110)
; MRITE(61410Ci 1 TIMEe]oALD.CrDeEWF
1001 FORMAT ( % ERROR #*..10.A6,6F15+2)
IF(ICNT oLTe 100) RFTURN :

BT D . . . .

WRITE(61,1000)

1000 FORMAT(10X+////7 * SIMULATION TERM!NATEG DUE TO ERROR # ).
i SALL DUMP(04040400050). T L SR

‘STOP
END

571
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s " PROGRAM REPORT - | |
T : COMIMON - : :

’0«00-—'-’-“'.-0" . . COMMON,‘Q/ QTAT‘ ‘o) . - - .. R I " - .
i .  COMMON,11,. ALCZD¢ 1 COHORY  COHORT

. ST COMMON,1R,  LOAD( 1503, - AMIN(ISQ), AMAX(1S0).STLO(15g)

ceme .. __._ _COMMON ,13/ FINISIIS0). ITENMP(10) s+ ASTUS1S50) +LDZCOL1SC)

, : CCMVYON/ 14/ TE2(15420) ¢ IPAGE . .

il COMMON 12/ [SEED(2C)eSTAR(20)Y L e

- COMMON/ 16/ CuT(2C2) - ’
= ) COMHON/)7/ CrgT(20)Ys TCOST
_ ' COMMON/LE/ SZLTP(1C0) ¢ 55L1A(50.12>
C 'l(v}i‘!-’ii&*jll-}i-liliiii«li&l.!li'f&ii*!t.{
Y S C FTYTY I NMETEP ERFERERERERRIE LN
. . C ] }l!!!Eil&!!!-:ﬁll!ii{fil{}{!!ti-DGQQMQQO

bt C e IND @ . i .

e REWIND 1IC ) :

o e s ‘ TAPE 9 USED TO STORE HOURS _

T rnpe 1o INPUT TAPE TO REPORT GENERATOR -

7 . CALL TITLE o

€ READ lN_TAPE HEADER INFORYATION -

—T T . READ({15) ICT1,1CT2,STIME,EYIHENgTYU. JCASE (NYEEK  ALOAD, 1 COFCRY
e READ(1C) ISEED  (STAR . :
- ' READ (10} O,STATE WPCIA, 1APT PCPTTYPE JHOURS . . TRANS

... READ (10) ' MXDR4MXDCsNSTUINDC ¢ "ACTPT ATRETY

o MXSRIMXeCINSARNSAC

e é ) o . PBQ.HPBC.N‘LK oNPEC - _
3 T WMAPT, NOIA ¥PC JNCPC .
a : . - MIAR, M!AC NIAR(NIAG, 17vPT
el e 5 - o o,Mv,Ks. MKHRG 4 NKS  NHRg
L 6 : v " s MTRR(MTRC.NTRR.NTRC S
: : ; READ¢ 18 ) ' STIME, ETIME. DT, NsTu.lCAss.NxE‘K
LCALL INPyT S S T . : R
TCOST = 042 ' : ' - T A
COHORT = 1COWMCRT . S

/DO B 1 =m1.MP8R .
00 8 J =p1.¥€3C . S .

‘"B SELIA(14J) = Ce0

e, ___;__10 _READ (10} OT,TINELSEM(NSTUWD, STAT OOUTCHOUQS e e
_ " IF(EOF, 10 £CC15 , AR
e IS5 CALL 7AB : : ‘ _:. - o,
: WRITE(9) HOURS. TIMEs SEM ~ oOT G Co
— B 6070 10 . ' c . ]
o Cc : FERNSSRASEERRERAEE END OF PROGRAM RUN #E#%+&R¥###:
-500 WRITE:6141¢01) TIME . - b
. CALL REPORT! . . ‘ '
- mn e . ENDFILE 9 ‘ . ey - ’
REWIND © . e e .

R . CALL REPORTZ - .

e e uIND 10 A e e
- e -, WRITE 16141002 TCOST
. 5TOP

- v meEE L . SEL oL ebeNe s WE P S W S Erecme & WE. o

s&s.s;’*iw&’..#!!*l*i!* ERHOR ouvap C}‘!}’.‘Gi"'ii}&**.ll‘“

: c
T 9778 CALL ERROR{GHMAIN «ISTUWNSTUG IC BLK.o.o)
e ST0P ~
, T 1000 FORMAT C 10X # sl.wL.AflcN TIME Ig # lolB)
;_"._m _10031 FORMATt 1M1 10Xt END OF SlMULATlON HUN AT - 5!10) :
T 71002 FORMATE 1M1 TOTAL COST OF ALL RESOUNCES # 518.23 o T
;‘: . -END _ D S r
1 S - - 3
. y ' -




; .
& .
L4 .

S c L e
SUBROUT INE INPYT
__ COMMON

———— — - an C e —aa——— e o - e

COMMON/ 14, TEMP(15,20}, IPAGE
COMMQON/17/ COST(20)s TCOST
T WRITE(61,1009)
MHRSX = MHRS +1
TTIETTITTIETITTTTT pO 215 1 = 1, MHRSYX ST T et
READ(60.1010) 13412413414, INDEXs HRS + ANO _
e R T 0- - 350, 190 : L AND
190 WRITE16141011) 11412413474, INDEXe HRS + ANO
© DO 200 Ilu¥ = 1,NyKs ' o
. 200 TENP(Iwk.INDEx) = HRSs L ® ANO oo L
T .215 CONTINUE ) N
e 300 vRITE(61,1028) e e e e e e e e e
’ DO 400 1 =1¢MHRSX - - T
_READ(6041610)11,12,13414, INOEX. COsT¢ INDEX)
T IF(EOF,GO) 210,400 ; '
Aoo wn!75(6l..o!l)ll 12, 33.!0. INDEX, CDsrclNDExl
Ta410 COMTINUE - )
1oc8 Fonmar(xuz._rsx.* CosT PER uNlr c*’nssouncs * )
1009 FORMAT(1H1.10Xe #TYPE CF RESOURCE#.27X¢#FILE POST TIONE . xox.

<
B L e e

' 1 - #HOURS CONTRIEUTEU#:2xXe . -  %TOTAL UNITS #/
Lo TUTTTT OTTTIT T T T2 80Xe #PER UNET OF 845X o T #0OF .RESOURCESH/

— : - .7 3 BUXe ®RESCURCE #//) P i o
""ff"“"i 1olo FcRMAT(ans.ax.xlo.zrxs.oa Voo T R
mem—— 18501 FOR"AT(IHID _;- , , T TmeETe T s

' PRI RETURN- $ ~ .END T e o
I SUBROUTINE TaB . - - - T e
COMMON S vt o e cwe e R ; s o o e vt .

TITTTTTTTTT T UTUCOMMON/ Yoy STATE3e)
' ) - COMMON/1 1/ ALOAD« 1COHORT +COHORT ' S
JTTTTIII T COMMONZ 127 LOADC 1500 . AMINCGISC)e TAMAX( 1501 4STLD(150)
' ' COMMON ,137 FINIS(1503¢ ITEMPI1G) o ASTULIS0) «LDZOOLIS50)

STt COMMONZ 14/ TENP (1542094 IPAGE _ B ' :
COMMON /18, SELTP(100) . sﬁLIA(so.RZ)
P REAL LOAD .LDzOO - =

INTEGER anK.squ L e

.‘ . mmms et mees e 1T = TINE . el e emee e e ._...,,:- P T T ST .;:,4
v . : IF(IT «LE«150). GO T0 25 .
DL TTTTTTTTUUTTITT T CALL ERRORT (GR TAB ITeTIMEWSTIME \OT+0+0) o
GO 7O 7777 , :
_._““__“_MEECNTg 0.0 O VO U

AMMIN(IT)  =999999959,9 ,
AMAX(IT) = -99999999,9
TOT = 00 S : ’
. 1F(Nsru_oEG-Ao)‘ AMIN(IT) 2 Qe0
! i . ANO = NgTUY . .
Lo ’ '_DO S5 Ix1; NSTU ‘ - : .

ALOAD =F0(1.ATRPT+2) L. -
B - D ‘Th8 quaen OF 5ruoc~rs wltu gLr %
o ;IF(ALOAD .Lc. °95) cur 2 CNT + l.c .
. 7'70T = TOT + ALOAD - 8 )
» IFCALOAD oLTe AMINCELTI). uNthlTi z ALOAD '
o 3 T IF (ALOAD oGT, AMAXY 7: } AMAX¢IT) ¢ ALCAD ‘
- N A 1An Louus ay Numecn or Mouw»~
T Tt " ILD = ALOAD" +_1.q & _ .

- vmc—eny me o = e rimmem e arcmas
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IF(ILD +GTs o oANDe ILD oLts 150) GO TO 4g
WRITE(6141303) [WNSTUs ALOAD .
GO 7O S¢ .
40 STLD(ILD) = sTLD(ILD) + 1.0
So CONTINGE )
) LDZOO(TIME) = ENT,/COHORTY
e e e IXELY . -
: v STORC AVERAGE LOAD
LOAD(IX) = TOT,/ ANO

Y S ‘ . _ ' ' STORE NUMBER OF COMPLEYICONg
FINISCIT) = STAT(S) . . : '
- c T TABes NOs OF gYUDENTS IN SYSTEM
ASTULITY = MSTU * CONOMT ' :
- B ACCUYLATE INSTRUCTIONAL ALTERNATIVE STAT.
: . MX=ACTPT+2 ' ' : R
e eeme e ATRPT-1 . S e - .

DO 300 1STU =1NSTU
Totmm ot e ) DG 303 IV NX3
' o Ix = DelsTUuWN)
""""" TTTTTT T T EDWK =(Ix «ANDe  00000000777777778)
: Ix = lxs2%%24 )
TTTTTTT T T gTEK 301X <ANDe  00000RG0777777773).
. IF(STUK oNEs TIME ) GO 71O ZJco
TTTTT O T U 1ACT = DOISTUVI-1)
IBLK = D(ISTL,J=-2)
IFUIACT +EQ. 999999) GO TO 3»0 o .
IF(IACT oLEe € eORe 1ACT oGTs NDYA)Y GO 0 7778
TTTTETITTOT T O ITYPE = (IADT(IACT) o ANDe oboanﬂoo7777coooei
ITYPE = [TYPE,2%%12

LTt Ty '-’-xF(vaPe/.Le; O sURe ITYPE oGTo N:AR ) GC 7O 7778
i€ . ACCUMLATE 1A By TYPE
T oo sELTP(!TYPE) = SELTP(ITYPE) + lag '
c S ACCU“UATE By. PC TYPE

TN T T Yy RE = PCPT(lGLK) . :
. IFCITYPE +LE, O +ORe ITYRE oGToNOPC) GO TO 7778
Tt oo " SELTP(ITYPE )}~z SELTP(ITYPE) .+ 1lep

. - STORE 1A B8y PC
TTTTTITTTT T T ICNT = PCIA(IBLK, o .
DO 275 1A = 1,4I1CN
IAT = PCIA(IBLK Ip+1) .AND.‘ oooooooo777777778
IF CLAT »EQes IACT) GO TO 280. °
275 CONTINUE _
. WRITE(b13CCAY |
GO 70 300
280 SELIACIBLK.IA ,
.300 CONTINUE

S A At = -® 2 s i w_m . ——— ¢ mme weie s

R = T . T

+IACT, lBLKo lSTU

) = SELIACIBLK,IA ) + 10 . ..

. : PLOT DlsAPPolNTanTs couNTERs
IF(LINE —(LIRE/a5)445 «NEs 0) GO TO 200
IFCIT «EQs 1\ IPAGE = 1}
CALL PACE(IPAGK)
. WRITE(61,1000) :
L WRITE(G1.413002) !TQIT.(JOJ=l030) .
200 wnl1E(6l.laoxr TIME, “-d.(STAT(I).l l 303 -
LINE = LINE + 1
L RFTURN Lo = L
"71000 FORMAT(IMO.55X. *DATA COUNTERS R 7710
1001 FORMAT(IM 2146,% 1 * 30Fa.o| N
10072 F FORZAT (IR 216,3¢g14 ,/) _
1003 FORMAT(® STUDENT -HA5 LOAD G.T. 150 HRS # 2110.F10¢2). ‘
1004 FORMAT{ & ERROR 5Ly, TAD TA NOT FOUND IN PCIA FILL # ailp

-
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7778 CALL ERROR(AINTAB. +ISTUWNSTU. lTYPEoNlI\F\o IACTQ Jc 1)

CALL ERROR(IAHTASB o lWKoNKATRPT .ACIPT +Qe0e 1)

T777_ RETURN & END A
c - .
c - ~ .

. "SUBROUTINE REPORT1 T Tmm T e
COMMON B

COMMON/ 1D/ STAT(39) .
COMMON/LI 1, ALOAD, I CCI(CnT JCTHORT

'COMMON/12/ LOAD(1S0)s A% i(1S0)e AMAX(150) ¢« STLD( 150}
COMMON ,13/ FINIS(ISCYe ITE4P(10) + ASTUL150).LDZ00(150)

L RETURN

e Tt T COMMON/Ya /s TEWMP(1S oZO)olPAGE__
_COMMON/16/ CUT(200)

TTTTTTTT T T U 'COMMON/18, SELTP(!C0Ye SELEA(SO0.12) o T
-.._;L-u-"mm-__..-REAL LOAD ,L0zCO STl e ,_-_.mn-?”.w_*.w_.-;_,_- ..
TLO = 3pe00 ‘ :

DELTA =71.C0 ‘

—— e — it - & oo

CALL PAGF ( . IPAGE )
WRITE(6141001) , : _

¥ CALL GRAPH(1504LOAD,1H¥,1H +TLD § o-o "« DELTA
CALL PAGE( IPAGE ) ‘

———— —r—— - ot 5 s ¢ — - ot .WR!TE(GlQ loo,, . - s eimirt sees semmmm e e eis te @t e eoa

m——a - e tem e - me e

. t—— . auet s ot mer e

_CALL GRAPH(150¢AMINIH®IH .7Lo . o.o + DELTA
-CALL PAGE( IPAGE ) v o
VRITE(S61+1CC3) ‘ o ) _

" CALL GRAPI( 1S o.&VAx.:H!.lH «TLD + 0¢0 « DELTA
CALL PAGE( IPAGE ) B '

‘ANSTY = MxDR#I1CCHORT
DELTA = MxDR # ICZHORT , 30 + 1

. CALL GRAFH(151.Flhls.lH* :H . ANSTUoOQO{ DELTA)

CALL PAGE( IPAGF ¥
WRITE(61,1005)

T EALL SRAPH( 180 ASTUoiHXolﬂ .ANSTUobo.DELTA"‘

CALL PAGE ( IFAGEY-

. - . A e e calL st e e P —

WRITE(61.1011) ‘ ’
CALL GRAPH(150:L.DZ00q 1HxX IH .ANSTu. ooo.DELTA)
TN CALL PAGE ( IPAGE)
 WRITE(S1 112y B S
TCALL GRAPH(ISO.STLD.le.IH .'ﬁstu.ood.aELTA:
suMS= 040 )
TOT £ 00
CALL PAGE( IPAGE)
" WRITE(61:1006) R :
" WRITE(6141008) T ‘ .

R e TU O

et s ¢ wmme v wbma S e . ..

- o~ —_

L .

200
220

" 223

‘DO 200 121,190

PROB = OUT(I)/OUT(ZOO)
WRITE(61,1C09) 14 OUT(1) , PROB
_SUM = SUM + FROE . '
IF (SUM «GEe 1.00) GO TO 220
CONT INUE -
WRITE(H141010) OUT(200) + SUM
. SUM ® Oen $ Nx =1,
DO 223 U =1.NX - _
J=J’ / v
SUM ® SUM +AJ*OUT(J’ : T
AMEAN = sUM/CUT(200)
WRITE(6141018) AMEAN
CALL PAGF ( 1PAGE) :
WRITE(61.1012) $-75

iy

}

CamE e ams EhER: - rEMNem - A e S .- S e S o

rme o ans oo

"‘*17“**'“"“*""'wnxvs(ex.xﬂoc) ST T oTme s el -

T

. T e ere e aee wow e o mtee  emcmmsimmeiam o

.

chm stma.ies - s maes

o
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“WRITE(61,1013)
707 = 0¢0 .
DO 250 1 =1,150
259 YOT = 70T + gTLO(I)
o -suM = gep :
DO 278 1 =1,1%¢
PROB™ * STLD(1) /70T
SUM. = SUM + PRO8
CIxx.= 1 -1 .
WRITE(6141009) IXX « STLDCI)S
. . IF (¢ aUM «GEe 14203 GC TO 289
275. CONTINUE ’ )
280 wRITE(61,1010) TOT. sSUM
SuUM = 0.0 % Nx = 1
DO 283 J =1.Mx L
A= | : .
283 SUM = SUM + AJELTLDILN B . .
AMEAN = g™ ,TCT o .
o wnxrs(al.zoxe) RSN
c . wWRITE sELECTlON feAe REPORT
‘wnlraxsx.lcxax ’ _ .
DO 300 1 = 1, ,MIAR _ - S e

come ey oo 4 e -

- aa e - I

., . 300 WRITE(GI«: M)(hsﬂJm!H' Co
T " WRITE(61,1:216) . T o
- DO 340 .1 = 1.N3LK o

E ‘340 YRITS(61.1017) (t.(quxA(l Jyed=1, hPBC) ) /

_ 1008 FORMAT({1HO .20 6e2) ‘ 2 -
T TTTIecl  FORYAT(IHO. SEX. *AVERAGE STUDENT L.OAD By gkax )
‘ 1002 FURMAT(1HA, Stx, *YINI¥GM gIUDEMT LOAD By wIEK #)
1003 PO?AAT(lﬂa. e8u, #MAX1IvoM STUCENT LCAD 8By 6:E< +)
1004  FCRU“AT(1Hg, 85x. WHy¥ETK CF COMPLETICNS at wEEK #) “
1005 FORMAT(IHAGEEXHNOHER OF STUDENTS IN SYSTEM BY WEEK *)
1006 FORMAT ( 1HD 5%y #CENSITY FUNCtloN OF TIME O COWFLErIOA* )
1007 - FORMAT(20X¢F2045)
1008 FORMAT(IHQ 30X+ *+1:SEKS 1u~7x¢~o oF sTuDENTsiéfoROcABlL 1v cF*.
T 1 32X #SYSTEW# 6X ¥COMPLETING SERVICES 6X XCOSPLETION®)
- 1009 FORMAT(IM , 3cx.15 18%Fae(e13xe Fée2)
" 71010 FORMAT(IHZVZZNe FTOTALSY 19Xe F740¢ IXs F1002) | :
_1011 FORMAT(IHSZ8x, PNUMRER OF STUDENTS w1TH.ZERO LOADS * )
“1o12 FORMAT(1HA,5S5x, * DlgTRIBYTICN OF STUDENT. LCADg # )
1013 FORMAT ( 1H0.1 20X ¢ #HCURGH 10X #OCCURANCES® lox-%PRoaABILlTY*//)'
1014 FOQMA:(Ich//lsz.“ INgTRyUCTIOMAL t‘-LT"RNATlvE sc.LEC'rlQ\ Dls;R!
" ION ® s/ 3CXe# TYPE # 10X+ * NUMBER sCLECT!NG ¥ T)
‘015 FQRMAT(iH 031X0'l°0‘°ch|202, o
x. 1016 ' FORMAT(1H14//430% ¢ *INSTRUCTIONAL ALTERNATIVE sELEchON By PeC
- " 177420Xs% Pe Co %, 1oXe FOISTRIBUTION OF 14 #,/) ,
1017 FORMAT(IH o aox. 17 10X« 15F6e0) .
1018 FORMAT(iHQ22x%, "MEAM lg * 10ox. FlQed)
"RETURN & END : o

——— e — s - o w s e e .o .. . . P cie e e . o v e
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c - ) - ..‘!.... et Bt s b C . - ~e  emen - o s ‘e PRI B ‘e
GUBROUT INE ReEPORTZ ' A I T o
i COMMON , o : : S o
TTTTmrem U ) CCOMMON/ 127 LOADCISC) . AMINCIS0DY .  AMAX( 1503 «STLO(150)
_ " COMMON. /13, FINI§(150), ITEMP(1G) « ASTUIIDH) LDZ00(100)
TSI TSI TS T COMMON/ 1A TRNPIISO20)IPAGE - - T :
_.COMPON/17/. €OSTC20Ne TCOST | . ;X.“... .
: _ TREAL LOAD ~anoo B LT T I A
. c _ READ. IN INITIAL HOURS ARRAY ' .~
R T s-fé””“é?“ PCSOURCE LOADS -
] o . . ) e | S - ,\ ) :
CERICT < . S i S

! T - o SR - : o \




TFINIS(TINEY = TENP(DT

e st -ee. DD 200 JC = ©(NHRS . e - - - -
IF{JC +EQe17) GO TO Poo
e IFLJC «EQelf) GO TO 200 . o '\ oo o L
IF(JC- +EQe1D) GO TO 200 .
e IF(JC +%0s 1) GO YO 200 T i L L .
- IF(JC +EQe ) GO TO 200 ’
IF(JC +ECe 3) GO TO 200 o
TTTTTTTTTTTT T IF(JC +ECe 4) GO TO 200 . 777
CALL PAGE( IPNWGE )
TTTTTTTTTT UOTTTTIFGJC WEQe ) WRITE(6L100S5) T T T T T T T :
IF{JC +ECe &) wRITE(61,1006) -
TTTTTTTTTIUTTT OUIF(JC oEQe 7)) WRITE(S5141007) T o Tmroe
LIF(JC  +EGe B) wRITE(61,1008)
TTUTTTTUTTTTITTT T IR GJUC JEOe 9) WRITE (6141009 T ot - -
- . TF(JC° «ECe1n) wRITF (61310101
TUTTTTTTT OTTTTTIF(UC S WEQe 1) wRITE(GY 1011y T T T T T T e
) IF(JC +EQe12) wRITE(G61,1012)
TTTTTUTUTTTTTTOAF(JC. JEQe12)  wRITE(61,1001? T :
_ _ TF(JC «E0Qela)  WRITE(S141002)
TTTTTTT TTTTTIUTUTIFC(JUC . JEQe18) . WRITZ(6141003) TTTmEmen oL T 4
IF(JC +EQe1€) uRITE(S61,1009) . "
ettt - SO : : PO e e e e
. REWIND ©
e e AR % 500 . e s e
CNT =00 _ - o r;
s e e = B0 98 e 1,180 C c ten o Ame e e Lo ek
ASTU(1) = 040 : ' - .
T T gt EINIG(L) R gp 7T e e e e
- " DO 100 IT = 1,1000, v RN ' T
"""" ek TREAD( 9) HCyRs, TIME, SEM ot R
, . IF(EDOF. 9) 11Cs 70 _
e e g Lt e M , e e

.sOR. ITX «GTe 1Sp9) GO TO 7778

IF(ITY «LTe 0 .
+JC) = HOURSICT ouC) "7 =

R O -

USE = UsE + FINIS(TINE)

T T CASTUCTINE)Y = Flnls:r:uE)/TEMPtor JC) oo oW
2 PER = FINIsg (TME)/TE‘-‘"’(M.JC) _ o
e B 2 BER #100, v SO P
IF(IP +£EQe 0) GO TO 7 -

A ———— 4 -« * E— ———— -

lF(lP-GT-qu .00-19 LEs 0) GO TO 77

¢ M e m NS® mer @ o pesme he s e e B

GO TO 78
Tttt T wRITtiﬁlcloxsr 1P PER, FINIS(TIME), TEMP(DT.JC). HOuRa(DT.JC)
78 HRS = FINIS(TINE) ' '
TTTTTTITTE UYL IF(AMAX oLTe HRS ) AMAX = HRS T e
: 100 __CONTINUE ) ' . :
g = PO LR e e 5 oF LoORT T e
WRITE(6141000) JC ~ . o
—— e e e e e e e 3
110 1F(AMAX oLTs aou 2] AMAX = 29.0
T T T e o= AaMAx L s o
AMAX = IT + 1 i
e 1B B (Ae10,30 4 107 e e eeen e
OELTA = 1D '
e e CALL GRAPH{ 150, rlle.le.lH VAMAY, 00, DELTA)
RCOST = USE+ COST(JC)
T VRITE(6141018) USE. COST(JC)¢ RCOST , SRS
- : TCOST 8 TCOST + RCOST - Lo ' o S
- iie

T TABULATE PERCENT usk OF RESOURCE - /..

,CALL-PAGE(!PAGE)'

\

WRITE(61,1017) \
_ (58 . 577




chye - - -
e . WRITE(61.1020)
N Dv = TIrE
e el _Axx = e00 )
SUM = 0.0
. DO 300 INX = 1410 ) ~ .
TOT = 040
et e e e o DO 180°1 = 1.TIME
BXX = AXX + 410 _ .
et L IF(UXX «CGTe o961 Bxx = 140009 - . :
- - 180 7 IF(ASTULT) «GEe AXX ¢ANDe ASTULI) oL Te BXX) TOT = TOT + 10
PROB = TOT /Dy : : :
Tt et ‘UM = SUY + PROS .
o WRITE(61,1019) AXX+ByxeT0T: PROB
o AXX = AXX + 10 ’ . .
e 300 CONTINCGE '
T T WRITELG141326) DV.SUM - T
WRITE(61,1321) (8sTutld) ] =1.TIME)
R o T ' ewo OF DD LOO® FCR. couaLtrc SUbnouTlh;
200 CONTINUE
— - 3777 RETURN L e
1000 FORIAAT(1HOs % NO ECF ON TAPE 9 # xxo»
T 1001 FORMAT (1HE.S5x. *ELEMe PURlLL HRge ur!leED By *
1002 FORNAT (1RS 93X ®ALSITCRILY HOURS TILIZED &v ]
ceen 1003 FORMAT (iMHC 5%, *CFFFICE HOURS' uTlleEo Oy ®
004 FORVAT (1MCa5EX, POISERVATION WRSe  UTILIZED BY .
ot 005 FORMAT (1HQ.5Sxe * STAFF hGURs ~ yUTILIZED vy *
1006 FORI“AT € 1HZ«SSX. #GRAD ASST HRS (GTAY UTILIZEC &Y *
T 1007 FORNMAT (1HO 0SKe # LAS TECH riRg UTILIZED By *
. 1008 FORAT (1HC 5By, ¥CLASSHCCY HOURS UTILIZED Hy *
N 1009 FORMAT (1HA.(SHX. # . LAR HCURS  UTILIZED by *
] 1010 FCRVAT (1H: 58x, # LISRARY HOURS LoCTILIZED B *
’ 1011 FCRIAT (187 :iS5X, #MOTION PICTURE MRS uTILIZED By *
1012 FORMAT {lHe LEx, *ELEMe CLAgERY Hilg uUTILIZED dy *
TTTTTTTTTTTTU1018 FORMAT (1MW S8X . *#MICRO TEACHe HOURS T UTILIZED by *
1017 FCORIAT( 1Ha (Shx % DIgTRISUTICH CF RESORCE LOADINGGH ,
T 1018 FORMAT(IFC.25x%, *TOTAL RESOURCE YtE *: sz.z.ax. *CRST PER yNI
e 1,FICe2i2xe *TOTAL 03T # Fl2e 2y . . :
71019, FORMAT(IH , "3nx, Fbe2, FBe2, loy.Fic.Q.le.F7.3) :
——.__lo20 FORMAT(IHC. 30X #LOADING OF RESTURCE® Z“X.'*°ROBASILITY*/
T 1 33y, #(PERCENT)#) = - .
. 1023 FORMAT({ICX+I1SF7.2)
1025 FORMAT (% BAD DATA IN REPOR'rZ* Ho.SFIsu.) . :
. %1026 FORMAT(JHO31X: *#TOTALS #* 12XsFl4e041CXFT43//7///7)
T U7T718 CALL ERROR (GHREPTZ « ITXSEM, haeax.o.o.o: *
__RETURN _$ '~ END '
& SeTuRN 3 BN L
—— - C " - ’ ’ ‘ v / -
T SUBROUTINE SDIV(AAINN) - S ~
e __._ _DlMENsliON AR (NN) . . .
) IFI..G = |1 o
e B SUMA = 9999909.9 . L e
SUMLl = 00 '
- e .. SUM2 = 060 ..
L 8UMA = Q.0
e e e - SUMS = =099999.9 . " . — -
' 10 DO 100 | = 1NN
: X ' CAALTL) . . e . L
: TTIF(IFLG «EQe 1) GO YO S T T T T - T
IF(ADBS(X) «L.Te - «00C0001) GO TO 100
S50 suMl = quMl o+ x
~ " E . . 5-78
O
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. _ SUM2 = SUM2 + X¥X . — e i
SUM3 = auM3 +leh) .
i s G e SUMB = AMINY (oM ) e
- SUMS 1 AMAXT (SUMS X))
... 10O CONTINGE . e e
NPRNT = 61 - .
: . IF(IFLG +EQ. 0) GC 70 llo
TTTTUTTTUUTTT 66 wiETE (NPRMT . 23) T o
23 FORMAT(// . _ : 27x4#*CODE . MEAN STDOEVe -
— e e e MASE T TOBgew o e e ST 2
. GO TO 120 - ;
s 1lo  WRITC(NAENT 10001 e e L e o
L _ 1000 FORMAT(,/ 44X, XNON ZERO vALucs ONLY #) .
'120 XS = suml T N
e e i XBS = SUMZ e o . .
- . XN = s . i o e -
. ' AyG=x s s¥N ' oL o
STt T T T sTDs CLONEXSS) = EXSAXS) IZIXNE(XN=1400) ) %25~ 7 7 )
. N=yN - o v o »
T T R TE (NPRNT (24 ) 1 ¢ AVG e STOw SUMA JSUMB N T T 1T T T e e
‘ 28 FORMAT(27X.13,4F114a,17) '
oty i T LU UIFLG oEGe 0 ) RETURN T T mmerimemmemm o
g ' . IFLG = o S _
b mstame ais miie simemee e - e e ‘GOTO 5 . ~ Ve am m iee ot scesd e e - B et TR LU PR
.\.\ gND .
s e - c PRTERFITPE B .. R RIE L R R T L R RIS G s - ‘
c :

COMPON/CTRLY, wEEK DAY +SEM o TIMEDTLICAS _-ETINEQSTI\?E oN.\’EEK :

"“f““““*“"""““lhTEbER WEEK DAy ¢ SEH ,711 .DT.ICArP.LT!FE.ngME
' xnay-xoavr(wL) :
T T T T T T RITE (61, 1 1PAGE ¢ 1BAY lcns_ T .
e 100 FORMAT(1HI, iPAG NOs®o1ZeTxXe . - ; ’
R | T A8 V20X ADDEL TEACHER EDuCATION squLATION P.suCRh
T 220X *CA:,E NUMEER + I5) : _ 7 oA

e met almcmes st 4. e e . < e D T TS S DRI

IPAGE = IPAGE + 1
RETURN . S END L

e e et e et o+
- LT : :
TSUBROUTINE ERROR(1AVBACoDAEF) ~ =777 1 - wrmmies oo
. COMMON,/CTRL, WEEK,DAy,5EM TIME,DT, ICASE, ETIME STIME NYEEK
T " INTEGER -WEEK s DAY 5 S5 .Tl%t.or.lCAsE.chM&.STlna : B
e WRITE(5141002) ¢ TIMEL1.A(B,C D EF ' -
SR "7 7771002 FORMAT . (* ERROR #110.A6. 6110) ST e T
E, ——i WQITEKGl.lcﬂl)Q TIME, 1 4ABC D,EF . )
R 7700t FORIMAT (% ERRCR #,110,A06F%.2) T 7T T TImm I T e e e m T
. RETURN 3 END ' _ -
e e OUTINE TILE o Tt e oemee e e
A oo JDAYEIDATE (KLY S

WRITE(61,4001) 1DAY
4001 FOJMAT(IH!//////////i/////////////

e — - o o e e e

i 18x, ®* MODEL ELEXYENTARY TEACHER 7
2 23X« *EDUCATION PROGRAM * s/

TTTTE s ot "3 18X, 4COMPUTER SINULATICN PROGRAN ® /g
L - 4 20X.xDATE OF PUN + AB R _ L
"\ RETURN $. END . - o L.
———— S e e e L o
_ ¢ R _
IDENT . 1DATE ; )
ENTRY 1DATE
, of 5-79
) “f.“"?-' : ’
LS
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CLUBJR . R0 N ) ] e .
DATE
_SLJy  IDATE _ o e
END o T T ’ )
TTc oo e e e ) e e e e

SUBROUTINE GRAPH ( N+AMALB 'AMAX . AMIN «DELTA )

COMMON/CTRL/ WEEK DAY +SEM +TIME DT ICASEETIME  STIME JNWEEK

INTEGER WEEK DAy . SEM .T!ME OT.ICASE, tTIME'bTIME -

“DIMENS 10N MARK(120) 4 AMINY T4 BINCI20)

INTEGER , A, B ; : .
ot C 7 T AM(F). = ARRAY TO BE GRAPHED i )
S T N = NO GF FLEMENTS IN A(N}

‘A = PRINTER CHARACTER i
o 8 = pnxursn CHARACTER FILLER _
T Ty ' -MAx OF 120 LINES IN GRAPH B
. KCUNT = 1 N - ) '
‘28 PRINT 100 .
190 FORMAT(1HO////7/) L o )
PRINT 101 4
__ 10 FORMAT (13x.122(lH~!)
VAR = AMAx e e e
400 231 =1,120 - o o
- MARK(D) BB e e e e i i e e e e Ppeenee

IF (AM(1)¢GTeAK)  MARK(I1)=RA
T3 CONTINUE _ S . .
WRITE( 61« 10001 (AK, (MARK(I1) , 1 =1,120} )
71000 FORMAT (% ¥F 102427« 1H14120(A1), !Hl) o
_ IF(AK +EEp ¢0Cl}) GO TO 50@

TAK = AK-DFLTA ‘
t. IF(AX oLLTe Qe3) AK = spo0l

T T IF(KOUNT «GTe 120) GO TO $00 - T S
IF(AK WGEW "AMIN 3 GO.TO 4
"B00 PRINT 102 . e
102 FORMAT. (lsxsu-*, za(su——-—«).dv—-) , ,
O TPRINT 104e (Rex=5,12¢e5) . LT
- 104 FORMAT. (6, HWEEK4X424154/) .

- PRINT 105
;“-305 FORMAT (I“x.B(lax.lH*)_)
PRINT. 1074 (Js J=1,8) _ _
107 FORMAT (6x.BHqENE¢,TER 8115y -
CALL’SD!V(/\M. TINME)

o
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RE TUR’\’ .
END
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