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CHAPTER 1

PROBLEM STATEMENT AND DISCUSSION OF LITERATURE -

J.3 1XTRODUCTION.

Millions of federal, state and local dollars are being spent annually
by colleges and universities throughout the United States for new physical
fzcilities. As the cost of providing facilities has become more burdensome,
the need for effective planning and utilization of these facilities has
become a major concern of not only institutiomal administrators, but also
of those called ubon to provide the capital funds. The importance of this
problem was realized by the Board of Regents, State of Kansas, the governing
body of the state colleges and universities. They began the massive task
of developing a cogprehensive master academic plan in conjunction with a
long range physical development plan. A private consulting firm, Claudill,
Rowlett and Scott (herto referred as CRS}, was hired by the Board of Regents
to provide a physical facilities projection scheme for all six colleges and
universities under its jurisdiction. CRS delivered a master plan and presented
their space planning reports in March 1972, Extensive review and evaluation
of these reports indicated that they are adequate for comparing overall.effort
of the institutions, but lacking im clarity or contrast between 6rganizational
units, within and among the six schools. The work undertaken here concerns

itself with refining the previous reports.

1.2 LITERATURE.

Several groups have worked in the general area of facilities planning.

2llow denrify thesa provpe znd discuss the work they



1.2.1 PBACKGROUND MATERTAL.

Background material is provided by the papers presented at the symposium
of Operations Analysis of Education (2), These papers discuss the broad
field of planning in a university, and do not” deal with any particular aspect
in detail. These papers have interesting information and give a good idea
of the scope of the thinking iﬁ this fiéld. They are, ﬁowever, not directly

related to the subject of facilities planning.

1.2,2 THE TORONTO GROUP.

Judy and Levine (4) an& Van Vijk, Russel and Atcheson (5) discuss their
development of a simulation model for a university. Their effort was given
the acronym CAMPUS (Comprehensive-Analytical Model for Planning in the
University Sphere) . They simulated university operations over a time period
of any length. Their model "......... Loaded into the computer, accepts
descriptioné of the university's structure and statements of the levels of
activities that the umiversity is expected to perform. With these inputs,
the model computes the resulting resource requirements of staff, space,
materials and money." . (4, p. vii). The model is divided into four main
sections, The first section called 'Enrﬁllment Formulation' receives the
input data on projected enrollment for each year of the simulated perioﬂ
and from this it distributes the enrollees among the various colleges and
thence intc academic courses of study. From this it goes on to compute the
subject enrollees for each department, The second section called 'Resource
Loading' accepts as input the number of subject enrollees requiring instruc-
ticn in each department. The third section called 'Space Requirements'
accephs as inpﬁt the output from the previous section and computes the space

r2quiresones, uzing scace fazctors, ete., supplied exogencusly. The final



section called 'Budgetary Calculations' accepts as input the output from
the previous sections, and computes the department and faculty budgets,
using many parameters supplied exogenously.

The basic objective of the CAMPUS model 1s to serve as a tool for
educational administrators of colleges or.universities in the development
and analysis of alternative long range plans and annual budget. The main
focus of the system is on academic program planning and the calculation of
resources required to conduct these programs. The third section of this
model was of considerable interest to the author. Unfortunately, the

details of their work and their computer program are proprietary.

1,2.3 UNIVERSITY OF ILLINOIS.

Bareither and Schillinger (1) in their book have described the work
done at the University of Illinois; in tramslating the educational program
into physical facility requirements. They have developed a prccedure
called 'Numeric Method' which provides the framework for translating the
educational program into physical facility requirements, Their book served
as an invaluable reference during all development stages of this work. The
author has borrowed many details either in full or in part from this work;
In particular this book gives valuable hints in the area of efficient data

management.,

1.2.4 WICHE'S EFFORTS.

The Western Interstate Commission for Higher Education (3) in cooperation
with the American Association of Collegiate Registrars and Admission Officers,
have done invaluable work in this field. They have summarized their efforts

in seven masuals., The manuals deal in great detail with the projection



procedure for different types of facilities in an educational institution,
Their facilities planning and management manuals can be looked upon as

'Handbook for Facilities Planning’.

1.2.5 WORK DONE BY CRS.

CRS is a consulting firm of Architects, Planners, and Engineers,

They worked for the Board of Regents, State of Kansas, and presented a
facilities planning report for all six Regents' colleges and universities
in the state. Their findings have been summarized in the Physical Develop-
ment Manual (6). WICHE's manuals have been CRS's principal reference,

CRS has presented all the facilities planning reports, with prime
emphasis on the program classificétion structure. This is quite under-
standable, since most of the recent literature in the field of educational
planning gives undue empahsis to this concept. However, this concept being
a new onse, ﬁany people in the field have yet to become conversant with it,
Hency any facilities planning report categorized only on program classifica-
tion structure will be very hard to understand, possibly even undecipherable.
For better understanding and evaluation of the problem at hand, it is
preferable to have planning reports summarized on organizational units. The
summary by program classification structure has yet another disadvantage ==
the possibility of misclassification of space. It is easier to associate
spaces with a particular organizational unit, than with a particular function
(PCS5). The summary by program classification structure is adequate only
for conparing the facilities standards of the different institutionms.

CRS's efforts served as one of the main references for the work under-

taken and presented in this report.



1.3 PROPOSAL.

An effort will be made to provide detailed facilities planmning reports
for Kansas State University. A complete data processing séCup will be
developed for this purpose, For investigative purposes, the personnel,
contact hours, existing space data, etc., for the fall semester 1972 will
be used. The data processing programs will be designed.to provide summary
reports by department, college, university and program classification

structure.



CHAPTER 2

DESCRIPTION OF THE PLANNING PROCESS

2.1 TINTRGDUCTION.

The translation of the educational program into physical facility
requirements involves a constant evaluation and reevaluation of enrollment
projections, changes in the educational program, inventory of existing
facilities and development of new facilitjes dependant upon departmental
requirements.

‘The manner in which a university organizes to accomplish translating
the educational program into physical facility requirements is left to the
university administrators, The purpose of this chapter is to give an
overview of’the total planning process, and then to acquaint the reader

with important definitions which frequéntly accur.,

2.2 BASIC STEPS IN THE PLANNING PROCESS.

' The steps to be followed are shown in Figure 2.1. Each step must be
constantly reviewed from time to time to reflect the dynamic changes taking

place in a university (1, p. 3-5).

2.3 DEFINITION OF IMPCRTANT TERMS.

In a work of this kind there are a few terms which occur very frequenfly.
It is imperative that zhe workers in this field be familiar with their
definitions, For a more detailed list, the readers are referred to WICHE

(3, vol. 7).



START

e

2. KNOW YOUR UNIVERSITY
Become familiar with role
and scope of your univer-
sity; know the policies,
procedures, etc.

ll

LEARN THE LANGUAGE

Become familiar with
terms and definitions.

3.

KNOW WHAT YOU HAVE

Obtain and maintain a physical
facilities inventory compatible
with the demand for the data.

4, ESTABLISH A DATA
COLLECTION SYSTEM.

Gather the necessary data
relating to staff and
students that are required
for analysis and projec-
tion of physical facilities,

6. TRANSLATE DATA INTO

SUMMARY REPORTS

Either manually, or prefer-
ably by use of computer,
generate the required
summary reports.

5.

ESTABLISH SPACE STANDARDS

Determine workable facilities
standards for the educational

program,

(proper selection of

space factors)

Fig. 2.1.

Facilities Planning Process




Higher Educational General Information Survey (HEGIS): The annual

survey of college and university statistical data conducted by the United
States office of Education, the national center for educational statistics,
In this survey each field of instruction was allotted a four digit identifica-

tion code. Appendix D is a complete list of the HEGIS codes (3).

Administration Code or Department Code: An identification code for

each department on campus., At Kansas State University there was no omne
unique identification code for the departments. For reasons explained in
Section 4.3.3 the three digit code used by the accounting coffice was made
into a four digit code, the first digit identifying the activity a particular

department is engaged in.

Net Assignable Square Feet (NASF): The sum of 211 areas on 211 floors

of 2 building assigned to,or available for assignment to, an occupant,
including every type of space functionally usable by an occupant.

For a single room, this is the sum of all areas located between the
principal surface of the walis and partitions at or near floor level. Space
occupied by alcoves, closetg, and built-in shelves opening into and serving
the room should be included. Areas of columms, door-swings, and impaired
headroom, and space occupied by heating devices may be ignored. If, however,
any of these structural features constifutes a large loss of usable space,

the area should be deducted from the square feet measurement of the room (3).

Program Classification Structure (PCS): A standard categorization

of activities developed by the National Center for Educational Statisties
(MCES) to be used as a standard format for imstitutional program budgets.
This is a two digit code. Appendix E gives a complete list of the PCS codes

and thodir Aefinirinne.



Weekly Contact Hour (WCH): A unit of measure which is eguivalent

to one hour of instruction given to one student in one week. For a

particular course the cumuiative WCH can be computed using the relatiom:

WCH = (number of hours per week the course is
scheduled to meet) * (number of students

enrolled in the course)

Room Utilization Pate (RUR): The number of hours per week the room

is scheduled for use (3).

Station: The total facilities necessary to accomodate ome person for
one time pericd. The time period varies for different types of facilities.
For example, for classroom stations, the period of time may be one hour or
one class period, and for office sﬁations, the time period may be one year

(or it may be irdefinite) (3).

Station Utilization Rate (SUR): The number of hours per week that a

station is scheduled for use. (3)

Station Occuvancy Ratio (SOR).: The proportion of stations used when

the room is scheduled for use. The Percent Station Utilization Rate

refers to the same thing.

" SOR = SUR/RUR (3).

Activity Load (Load Indicator): Signifies in quantitative terms the

demand which is or would be generated by present or future activities in
an institution. They may apply to staff work load, faculty occupancy

load, or student course and study loads.
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Full Time Equivalent (FTE): The equivalent of one person who is

deemed to be carrying full load or having full time appointment, on an
institutionally agreed upon convention for converting numbers of specifie
individuals (students or employees) to an equivalent number of full time

persons (3).

Head Count (HC): Any individual considered by the institution to be

a faculty member (or student) without regard to work load being performed.

Includes both full time and part time members (faculty or students) (3).

Space Factor (SF): An index which indicates the amount of space in

NASF per unit of projected Activity Load. Some examples follow:
a) NASF per WCH: wused when projecting classroom or class
laboratory space.
b) NASF per HC: when projecting research space,
c) NASF per FTIE: (Faculty, staff or students) when projecting

office space, study space, etc.

2.4 ROOM TYPES CLASSIFICATION. AND PROJECTION TECHNIQUE.

Each separate identifiable type of space has been assigned a three
digit code. Categories of rooms are in accordance with the HEGIS
classification system. Thére are essentially thirteen classifications
with each having minor subclassificatioqs. A complete list of the room
types and their definitions are given in Appendix F., For space projection
purposes cnly the major classifications of room types were taken into
consideration. A brief description of the major room types and their space

projection procedures will be outlined below,
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100 CLASSROOM FACILITIES:

Definition: A room used by classes which do not require special purpose
equipment for student use,

Projection Method:

Activity Load: WCH
Space Factor: HASF per WCH
= (Sq. ft/Station) / (WRH*SOR)
Typical values used for Kansas State University:
Square feet per Station = 18
WRH - =30
SOR ' = 0.6

and hence Space Factor = 1.0 NASF/WCH.

200 CLASS LABORATORY FACTLITIES:

Definition: A room used by regularly schedwled classes which require
special purpose equipment for student participation,
experimentation, observation, or practice ian a field of
study.

Projection Method:

Activity Load: WCH

Space Factor: NASF per WCH

The method for computing the space factor is the same as for the class-
room space. However unlike the classroom space, the area required per WCH
will vary, depending upon the field of study and level of instruction.
Using the guideline values for the NASF per station, SOR and weekly room
hoeurs given in WICHE (3), the snace faztors were computed. They are shown

in Table 2.1.



Table 2.1, 12

UNIT FLOOR CRITERIA : CLASS LABQCRATORY

HEGTS ‘DEPT-NAME SQFT/ RUR SNR  SPACE-
- STN FACTNR
G108 HORTICUL & FORESTRY L 6C.GO 18-00 CeT5 La44
U 7000 18,00 Deb5 5.98
G 8000 16405 Geb0 1C.20
0199 MILLING INDUSTRIES L 60.020 18,00 D.75 444
U 70,00 18,20 Deb65 S.98
G B80.00 16.0u .50 10,06
02G0  GENERAL ARCH L 55.00 164,090 N.75 4,58
U- 55,080 16.C0 075 44,58
G 55.00 16.0¢C C.75 4.58
G202 ARCITECTURE L 55,00 16.20 DeT5 4458
U 60,30 16,50 Us b5 577
G T5.0D0 16.02 D50 8.75
£203 INTERIDR ARCH L T0.00 16.9% 0.65 E.T2
U 70«00 164300 Ceb65 6732
G T0.C2 16.C0 Ca.65 6.73
0204 LANDSCAPE ARCH L 70.00 16.00 0«55 baT3
U T0.02 16.0¢ Peb5 G473
G 70«30 16400 Je5 673
D206 REG & COMM PLANNING L 65,23 16,30 Deh5 be25
G 65.00 16,02 Q.65 5.25
0299 CONSTRUCTION SCIEMCE L 55,00 16.00 GeT5 4458
) - U 6009 16400 Ne65 S5.77
G T0.00 16,00 D50 B.75
0401 BIOLOGY L 50.00 18.00 N.75 3.70
U 60.C0 18.G0C Dehd 5.13
G T70.00 16.292 T e50 8.75
0404 PLANT PATHOLOGY L 55.00 18.C0 D.T75 44,07
U 60,00 18459 Gab5 S5.13
G T0.00 1é.060 0,50 8.75
0414 BIO CHEMISTRY L 50.59 18.20 D475 4 .44
U T0.CI 1Be.uc Jeb5 5.98
G EBU.00 1lE.C0 G450 170G
0421 ENTOMOLOGY L 60.GC 18.37 Je75 Yol
U 70.00 18.C7 0465  5.98
G B0.00 16.30 CeBC 1C.00
0506 BUSINESS ADMN L 35,00 2GC,2n 0a65 269
U 35,00 2L.0U Ce b5 2.69
G 35-2‘0 20009 C.65 2.69



HEGIS

0602

G701

0807

0827

0829

0900

0902

0903

0906

0908

0909

4910

0913

0929

Table 2,1, (continued)

UNIT FLOCR CRITERIA @
DEPT-NAME
TECHMICAL JOURNALISHM

COMPUTER SCIENCE

ADULT & OCCup

ADMN & FOUNDATIONS
CURR & INSTR
GENERAL ENGG
AEROSPACE
AGRICULTURAL ENGG
CHEMICAL ENGG.
CIVIL ENGG
ELECTRICAL ENGG
MECHANICAL ENGG

INDUSTRIAL ENGG

NUCLEAR ENGG

aocrr o N el har ar Qo oor oacr oo oo~ acr QCcr

Q)Y C

CLASS LABORATORY

SQFT/
STN
454,00
45.00
45,00

70.00
70.00
70.00

35.0C
35.300
35.00

- 35.00

35.00
35.0C

35,00
35.00
35.00

110.00
11G.0C0
112,035

65423

- 65400

65,50

120.CC
120.CC
120.C0

17G.C0
170.00
17G.C0

17C.00
17C.2C
17C.C0

1Co.c0
10Ca 00

17CaC0
170.70
l7C.20

140.70
140,50
140.00

170.C0

RUR

24,930
24,00
24400

22400
22,00
22.00

20.C0
23-':':!
20.,G0

20.00

20,00

- v -

206 4C

204CC
2C.C0
2Ca0U

20.20
2Ge 35
20400

16,00
16.G0C
1626

2C.C0
20.70
2C4 00

2C.00
20720
20,00

20,00
20.00
20.C0

20620
20400

2000
2Ca 072
20.02
23.70
20400
20600

2020

SOR

TeT0
0.70
0.70

C.70
CaT0
0.7C

De75
0.75
Ce75

Qe 75
D,75
DeT5

0.75
075
Ga75

0.70
C.TO
Ce 70

0465
Je 65
Qab5

Deb5
Ca565
C.065
Ceb65
Ve05
Ce65
J.65

Q.65
Jeb5

Teb5
Ceb5
0.65

Ceb65
Nab5
D65

Cab5
Je b5
Neb65

Je 65

13

SPACE-

FACTOR
2.68
2.68
2.68

4455
4455
4.55

2.33
2.33
2433

2,33
2,33
233

2.33
2033
233

T.86
T«86
T.856

625
£e25
ta25

9.23
9,23
9423

13.C8
13.08
13.08

13.08
12,08
12.G8

Te69
Te69
Teb9
2.C
13.08
12.08

1C.77
10,77
10,77

13,08



Table 2.1, (continued) _ 14

UNIT FLOOR CRITERTA 2 CLASS LABORATORY

HEGIS DEPT=NAME SOFT/ RUR SCR  SPATE-

STN FACTDFR

U 170.C0 20,30 065 13,28
G 170.00 20.0u UebH5S 13.C8
0999 APPLIED MECHANICS L 110.C0 2Q.0C 070 T.86
U 110,08 20400 G710 T 86

G 110,00 25.CD 0.7GC TeB6

1002 ART L 55.00 18,CC Neb65 4,70
U 55,00 18,00 (.65 4o 75
G 55.00 18,30 Oe 65 4470

1305 M™MUSIC L 25,00 22.73 CaTD 1,62
U 25,0 22.30 0a70 1.62

G 25.00 22.C3 0.70 1.62

1131 MODERN LANMGUAGES L 45.00 24.00 070 268
U 45,00 24.39 0.70C 2.68

G 45,00 24.00 CaT0 2.68

1218 VETERINARY QEDICINE- L 182,00 20.70 0.56%5 13.85
U 18C.00 20.0¢ CebH5 12,85

G 180.00 2C.9¢ N,65 12,85

1269 INFECTIOUS DISEASES L 180,00 20630 Qe 65 2.85
. U 182,00 2C.00 Ceb5 13.%5

G 18200 2C.ZC (.65 13.85

1299 PATHOLOGY L 180,00 20.C0 Jebbd 13.85
U 180.0C 2C.030 Ce65 2485

G 180.00 2C.CC Ue65 13.85

1299 PHYSICLOGICAL SC L 180.00 20.00 0«65 13,85
U 1B0.00 20.00 J0.65 13.85
G 180.00 2630 D65 13.85

1299 SURGERY & MEDICINE L 18C.00 20.00 L.65 13.85
U 180.0C 20.CdJ Je.65 1385

G 180,00 2C.072 De65 * 13.85
1350 DEAN OF HOME ECON L 6%4.C0 2C.C7 0.65 B0
: U 65,30 D40 Ca65 5.L0
G 65,00 2C.00 265 5.GC
1303 CLOTHING & TEXTILES L 6%.00 2C.00 Tab5 heb2
- U 60,00 Z0.00C 065" 4e62

G b6CatD 20C.C3 Ca.65 4eb2
1304 FAMILY ECONOMICS L 50,20 2C.CC a5 3.885
' U 55.00 20,00 Caebb 3.85
1305, FAMILY & CHILD DEV L 5070 20.T0 (eb5 3.85
' U 50.0C 2C.CC 065 3.85



HEGIS
1306
13C7
1501
1501
1506
1509
1702
1902
1905
1914
2001
2205

2206

Table 2,1, (continued)

UNIT FLOOR CRITERIA :

DEPT-NAME
FOODS & NUTRITION
INST MANAGEMENT
ENGLISH
MILITARY SCIENCE
SPEECH
PHILOSOPHY
STATISTICS
PHYSICS
CHEMISTRY
GEOLOGY
PSYCHALCGY
MATHEMATICS

GEDGRAPHY

(op Wil o oo ooQCcr acr ocr oQr aCr oor aacr Hor acr

oHCor

SQFT/

STN
50.C0

TCaCO
70.C0
7020

70.00
70.00
70.00

30.00
30.00

- 3000

45,00
45,00
454,00

85.00
85.00
85.00

3C.00
30.70
30.30

30.GC
30400
30.00

55.00
6G. 00
BC.0OO

50.00
5000
5C0.C0

"55.00

60.C0
T0.00

50.%9)
55.C0
1500

30.00
30,20
373400

55.C0
T0.G0

CLASS LABCRATORY

RUR
2Ce.2C

20.C0
20 G0
20.C0

20.C0
20400
2C«0C

2400
24.00
24400

20,00
20.(00
2C«CC

20.00
2C.00
200G

24.00
24400
24240

2450
24, C0
24400

26. 3C
1€,0¢C
16.00

18.00
18.G0
l1B.020

20.00
18.020C
18.C°%

2«00
18.2°
16aC 0

24400
24470
244,00

20«00
18.CC
1B. G0

SOR
Qe 65

Ceb65
0e65
Qe 65

Q.65
Na6S5S
Q.65

0.70
0.70
Ce70

G« 70
CaTC
CeT0

Deb5
Neb65
Ve 65

Ca75
CaT5
0.75

Ca75
Ce75
CeT5

Ba75
Cab5
050

C.75
0e75
Ce75

D.70
Q55
De55

Na75
2«65
CaB0

Ce70
Ce 7C
Je7C

CaT0
Ga65
0«55

15

SPACE~
FACTAR
3,85

5438
5.38
5.38

5.38
5438
5.38

1.72
1.79
1.79

3.21
221
3.21

6.54%
6.5%
654

l.67
le67
la67

l.67
1.67
l.67

3.67
513
1C.0C

3.70
3.79
3.72

3.93
5.13
707

2.33
5456
9.38

1.79
1.79
1.79

3.93
5.13
T«07



HEGIS

2206

22G7

22(8

Table 2,1, (continued)

UNIT FLOOR CRITERIA
DEPT—-NAME
HISTORY

POLITICAL SCIECNCE

SOC & ANTHROPOLNDGY

o acor

Qo

CLASS LABCRATORY

SQFT/
STN
36.C0
30.00
30.00

30.C0
30.C0
30.0C

3C.50
30.020
30.00

RUR

24,00
244.CC
244,00

2207
22.G0
22.CC

24400

24,00
24425

SOR

SeT0
G, 70C
J.70

Ge 70
070
Ce70

Je75
0,75
Te75

SPACE-

FACTOR
1.79
1.79
1l.79

1.95
1.95
1.95

l.67
lo67
1.67

16
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250 NON CLASS LABORATORY (RESEARCH):

Definition: A room used for laboratory applications, research and/or
training in research methodology, which require special
purpose equipment for staff and/or student experimentation
of observation.

Projection Method:

Activity Load: HC

Space Factor: NASF per HC

The space factors were the guideline values given in WICHE (3), and are
shown in Table 2.2, Bareither (1) has outlined 2 more elaborate procedure

for computing these space factors, as follows:

Space Factor = (RDU*RDF) NASF/UNIT

where,
RDU = Research Demand Units/UNIT,
RDF = Research D;mand Factor

UNIT = FTE or HC

"The research demand unit" concept is based on the premise that the
research space is generated by the FTE research faculty, FTE teaching
faculty, and HC graduate-students classified by level as beginning or
advanced graduates.

It is recognized that the FTE research faculty require more research
space than the FTE teaching faculty, The FTE research faculty devote 100
percent of their time to research, whereas the FTE teaching faculty are
expected to devote approximately 20 percent of their time to research. In
addition, an advanced graduate student devotes more of his time to individual
resesvch thon dees the berinoing graduate student, whose time is devoted

mainly to scheduled classes, seminzrs, cnd library research, To accecunt
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ACADEMIC PROGRAM

ASSIGNABLE Sq. Ft.

PER FACULTY MEMBER *

STUDENTS ACCOMODATED
IN THE NASF PROVIDED
FOR EACH FACULTY

HEAD COUNT GRADUATE
MEMBER

ADDITTIONAL NASF
PER ADDITIONAL

GRADUATE STUDENT

ENGAGED IN
RESEARCH

Agriculture & Natural
Resources

Engineering
Biological Sciences
Physical Sciences

900-1300

200-250

Architech & Env Design
Fine and Applied Arts
Home Economics
Psychology
Communications

600-900

150-200

Education

Area Studies

Business and Management
Computer & Info Sciences
Foreign Languages
Letters

Library Science
Mathematics

Public Affairs & Services
Law

Theology

150-200

20-25

*Includes service space.

Table 2.2.

General Planning Criteria for Research Space (WICHE)
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for these variations in space requirements, is devoted mainly to scheduled
classes, seminars, and library research. To account for these variatiocus
in space requirements, the RDU are different for each of tﬁe above four
cases. To account for the variatioms in spacé requirement of a given field
of study, a concept called the 'research demand factor' has been developed.
Table 2.3 gives the value of RDU, RDF and space factors‘computed for each
field of study at the Kansas State University. These values were not used
in this report, principally because the graduate student data is not avail-
able by the two levels (beginning and advanced). However the computer
program has been designed to accept these data, when they become available,

and make the projection.

300 OFFICE:
Definition: A room used by faculty, staff, or students working at a desk
(or table).

Projection llethod:

Activity Load: Either FIE or HC data depending on institutional
policy for allotting office space. For the Kansas
State University, the FTE data was used.

Space Factor: Either NASF per FTE or NASF per HC. Since this class of
space also takes into account the conference rooms, the
space factor chosen must take care of the allowance for

these.

400 STUDY FACILITIES:

Definition: A room used to study books or audio visual materials on an

individual basis.

Projection '‘2thcd: The study room space is dependant upon the total student

enrollment. 1In many cases the standards have been 30 square feet per

station with a station capacity of 25 percent of the student body (1). These



Table 2.3.

UNIT FLOOR CRITERIA : NON CLASS

HEGIS

€203

G204

0206

0299

0404

Q414

C421

05356

pev2

1 FTE RESCARCH FACULTY
2 ETE TEACHING EACULTY
3 HEAD COUNT 51
4 HEAD COUNT G2
DEPATRMENT ROU
INTERIOR ARCH 1 15
2 3
3 3
4 15
LANDSCAPE ARCH 1 15
2 3
3 3
& 15
REG & COMM PLANNING 1 15
2 3
3 3
& 15
CONSTRUCTICN SCIENCE 1 15
2 3
3 3
% 15
RIOLOGY 1 15
2 3
3 3
4 15
PLANT PATHOLOGY 1 15
; 2 3
3 3
4 15
BI0 CHEMISTRY 1 15
2 3
3 3
4 15
ENTOMOLOGY 1 15
2 3
3 3
4 15
BUSTNESS ADUN 1 15
2 3
3 3
4 15

TECHNICAL JOURNALISM 1 b

LAB

RDF

20.C
20.0
2C.0
20.0

20.0
20.C
20.0
20.C

207
2%.0
200
2C.0

200G
2Ce 0
200
2C.0

250
25.90
25.0
25,0

26.C
26.0
26.0
26T

25.C
25.0
25. 0
25.C

25.0
25.0
2543
25.0

1.2
1.3
llC‘

l.2

1.0

SPACE-
FACTCR

300,30
6C 0
6CalD

30C.C0

360.00
60.00
60a0

3C0.00

3G0L.CE
6C. 00
60.CD
3CC. 00

300460
60400
5Ce L0

32C. 00

375.C2
75.C0
T5.00
375.20

39C. 00
T8.CC
78,00

39C.5CC

375.00
75.C0
75.C0

275.04

375.00
7520
71532

37%a.0¢C

18
3el{
’\,"

L R,

15.52

15.0¢C

20



Table 2,3, (continued)

UNIT FLGOR CRITERIA 3 NGN CLASS LAB

1 FTE RESEARCH FACULTY
2 FTE TEACHIMG FACULTY
3 HEAD COUNT G1
4 HEAD COUNT G2

HEGIS DEPATRMENT ROU RNDF SPACE=-
FACTOR
2 3 1.0 3.00
3 3 1.0 T 3,00
4 15 1.0 15400
07C1 COMPUTER SCIEMCE 5 1C.C 15C. 03
2 3 1.0 3C20
3 3 10.0 2G.U0
4 L 1G.C 15C.C3
0829 CURR & INSTR 1 15 5.0 75.41
i 3 59 15.00
3 3 5.0 15.u0
4 15 5.0 75.30C
0835 PHYSICAL EDUCATION 1 1% 8.0 120.C2
2 3 BaC 24400
3 3 8.0 24400
4 15 8.0C 122,02
0903 AGRICULTURAL ENGG 1 15 45,C 675430
2 3 454 3 12540
3 3 45.C 13%8.350
4 15 45,0 675420
09C6 CHEMICAL ENGG 1 15 30.0 450.00
7 3 3CL.0 SCeGO
3 3 30e0 90.G0
4 15 3C.0 45Ce G2
0908 CIVIL ENGG 1 15 3040 45C.00
2 3 3C.0 9Ce00
2 3 3N.C 9C a0
4 15 3C.C 45CaC0
0909 ELETRICAL ENGG 1 15 25.C 375.00
2 3 25.0 7503
3 3 2540 7543
4 15 2549 375.CG
0912 MECHANICAL ENGG 1 15 2540 37500
2 3 2545 75403
3 3 254 % T5.L7
4 15 25.2 37537
0913 INDUSTEIAL ENGG 1 15 25aC 375.72
: 2 3 25.0 75.00
3 3 254G 7500



Table 2,3, (continued)

UNIT FLOOR CRITERIA : NOMN CLASS LAB

FTE RESEARCH FACULTY

1
2 FTE TEACHING FACULTY
3 HEAD CGUNKT 61
4 - HEAD COUNT G2
HEGIS DEPATRMENT RDU RDF SPACE-
FACTOR
4 15 25.0 375.00
0920 NUCLEAR ENGG 1 i5 25.0 275.00
2 3 25.0 7533
£ 3 25.0 75.00
4 15 25.0C 375,00
0999 APPLIED MECHANICS 1 15 3C.0 45C 439D
2 3 30.0 CC. 00
3 3 30.0 20.GC0
4 15 30.0 45009
1Cc2 ART 1 15 35.0 525400
2 3 35.0 185.030
3 3 35.0 1C5.020
4 15 35,.C 525.00
1005 M™MUSIC 1 15 Ce5 Te50
2 3 0.5 1.5
3 3 Ce5 1.52
4 15 0e5 7«50
1191 MODERN LANGUAGE 1 15 0.5 T« 50
2 3 0.5 1.50
3 3 C.5 150
4 15 Ce5 T.50
1213 VETERINARY MEDICINE 1 15 2540 375.00
2 3 25.0 75.0C0
3 3 25.0 75.C0
4 15 2540 37500
1299 INFECTICUS DISEASES 1 15 254G 375.0¢C
2 3 25.0 7554
3 3 25.C 756 20
4 15 2540 3754350
1299 PATHOLOGY 1 15 2540 37503
2 3 2540 75,00
3 3 2547 TSau0
4 15 2540 37520
1299 PHYSIOLOGICAL SC 1 15 25. 3 375.02
. 2 3 25.C 7520
3 3 25.C 75«00
% 15 2560 375.20



Table 2.3, (continued)

UNIT FLOCR CPITERIA NGM CLASS LAB
1 FTE RESEARCH FACULTY
2 FTE TEACHING FACULTY
3 HEAD COUNT 61
4 HEAD COUNT G2

HEGIS DEPATRMENT RDU RDF SPACE-
FACTOR
1299 SURGERY & MEDICINE L i5 30.0 45000
2 3 30.0 9C.CC
3 3 3%.0 9C.0)D
4 15 30.0 45Ca U0
1300 DEAN 0OF HOME ECON 1 15 30.0 450.00
2 3 30.0 9020
3 3 30,0 0,00
4 15 3040 45CaJu
1300 INDEP STUDY LAB 1 15 30.0 45C.CO
' 2 2 30.0 000
3 3 30.C SCL.00
4 15 3C.0 4504 C0
1303 CLOTHING & TEXTILES 1 1% 3%.0 450,00
2 3 30.0 9C.CC
k] 3 30,0 Cl.00
4 15 300 45C400
13C4 FAMILY ECON 1 15 32.C 4504730
2 3 30.0 Cleca
3 3 20.0 GLa00
4 15 3Ce G 45Ca 075
1305 FAMILY & CHILD DEV 1 15 30.0 450,20
2 3 30.0 OCou::'
3 3 30.0 GLL.0OC
4 15 30.0 450,30
1366 FOODS & NUTRITICN 1 15 30,0 450,00
2 3 30.0 SC.0N
3 3 3C.0 QG el
4 15 30,0 450.C0
1307 TINST MANAGEMENT 1 15 3N 0 4506 QU
pd 3 3C.C G« 20
3 3 30, C 9L .07
4 15 3Ca 0 450,174
1501 ENGLISH 1 15 Ce 5 T«570
2 3 C.5 153
2 3 Jeb 1«50
4 15 Te5 Te52
1521 MILITARY SCIENCE 1 15 Ce" T«50
2 3 Ce5 1.50



Table 2.3, {continued)

UNIT FLOOR CRITERIA : NCN CLASS

FTE RESEARCH FACULTY
FTE TEACHING FACULTY
HEAD CPUNT 61
HEAD CGUMT G2

S u N e

HEGIS DEPATRMENT RDU

S W
[y
(%) ]

1506 SPEECH

£ N e
W

15069 PHILOSCPHY

E- TN N
W

1702 STATISTICS

B VYIS I
w

1902 - PHYSICS

W e
W

1905 CHEMISTRY

LN
w

1914 GEOLDGY

NN
W

2001 PSYCHCLOGY

BV N
W

2295 MATHEMATICS

W N -
w

2206 GEQGRAPHY

$ W N
w

LABR

™ oo 0™ oo =l
Y o
T

a o @
W W W W

(= B o 3 4 Ran )
¢ o * 2
Vi

DO OO
e s a2 s
[0V IRV IS |

25.C
25.3C
2540
25.0

25.0
25.0
25.0
25.0

25.0
25.0
25.0
25.0

15.0C
15.C
15.C

-

-t
(%)
L]

(]

00 O G
I
U1 U An

LSS IRV RN ]
" 8 o @
[ @i ew I o I S0

LS

SPACE-
FACTOR
1535
Te50

124445
24489
24489

124,45

Te50
1l.57
1.59
T«5C

7«50
1.5¢C
1.5G
7457

375,03
75. ‘33
7520

® o

37500

375.00
7550
T5.C0

375,400

375,00

7570
75.C0O
375.'36

22500
45.00
45,C7

225400

7«50
1.5
1.50
750

75420
15.29
15«06
71530

24



Table 2,% (continued)

UNIT FLOOR CRITERIA : NCN CLASS LAB

1 FTE RESEARCH FACULTY
2 FTE TEACHING FACULTY
3 HEAD COUNT G1
4 HEAD COUNT G2
HEGIS DEPATRMENT RDU RDF SPACE-
FACTOR
2206 HISTORY 1 15 0.5 7«50
2 3 0.5 1.50
3 3 0.5 1590
4 15 0.5 Te5C
2207 POLITICAL SCIENCE 1 15 Ce5 7«50
2 3 Ced 1.50
3 3 0.5 1.50
4 15 0«5 750
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standards are believed to be adequate for undergraduate reading room space;
but as the graduate program of an institution (or department) increases,
there is a need for carrel space for both graduate students and f#cultys

The demand for carrel space varies by the field of study. Those fields

of study that do not require laboratory research space will require more
carrel space for both graduate students and faculty. Based on these
premises, the following standards are recommended for reading room space (1):

1. 7.5 square feet per FTE undergraduate student.

2. 7.5 square feet per HC graduate student.

3. 7.5 square feet per advanced graduate student in those fields
with high research requirement. (fields of study that have a
RDF greater than one)-

4. 15 square feet per HC advanced graduate student in those fields
of study with low research requirements (RDF of one or less).

5. 15 square feet per FTE teaching and research faculty in those
departments that have low research requirements (those depart-
ments with a RDF of one or less). | | ;

‘6. 3 square feet per FTE teaching and research faculty in those
departments that have high research requirements (RDF of greater
than one).

However the above suggestion could not be implemented because some of
the needed data, (FIE undergraduate students and headcount graduate students
by level of beginning and advanced) is available only for different cur-
ricula, and not for the different departments. There is no one—to-one
relationship between curricula and departments. Hence this seemed to be
a poor method of projection, since the data is not readily available. The

g

projecacd soass was set ental to the gxisting space for this room type.
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However the computer program has been designed to accept the needed data,

when it becomes available, and make projectioms.

420 STACK SPACE:

Definition: A room (or portion of a room) used to provide shelving for
books or audio visual materials, used by staff'and/or students
on an individual basis,

Projection Method: (Ref. 6)

Data Required: The sum of the number of bound volumes, the number
of printed govermnment documents that were not reported
as bound volumes, and the number of reels of microfilm.

Space Factor:  NASF per unit of the above data.

Definition: A room which serves a study room or a stack room.

Projection ®’2thed: Usually a percentage of the sum areas of room types 410

and 420 is allotted for this purpose (6).

300 SPECIAL USE FACILITIES:

This category includes Armory Facilities, Athletic Facilities, Audio-
Visual Service, Cliniec Facilities, Demonstration Facilities, Field Service
Facilities, etc.

Projection ll=zthod: None developed,

600 GENERAL USE FACILITIES:

This category includes another set of widely varying types of space.
These are Assembly Facilities, Exhibition Facilities, Food Facilities,
Health Facilities, Lounge Facilictlics, lerchandising Faciliities, Recreation

Facilities, etc.



Projection Masthod: None developed.

700 SUPPQORTING FACILITIES:

This category includes another set of wigely varying types of space.
These are Data Processing Computer Facilities, Shop Facilities, Storage
Facilities, Vehicle Storage, Central Food Service, Central Laundry, etc.

Projection Mezthod: None developed.

Brief Discussicn on Room Types 500, 600, and 700:

As seen, under these three categories there is a large number of
different types of space. No single one of these space types can be
related firmly to a readily measurable variable within the institution.
Rather, the amount of these space types available or required by an
institution is cdztermined by the institution'’s philosophies, organizational
structure, operating style, governing board policies,-and financial
capabilities., In addition there are certain-substitution effects evident
among these space categories. For example lounge and recreation space may
be reduced in order to acquire more athletic facilities, or assembly
facilities (3, Vol. 6, p. 90).

WICHE (3, Vol. 6) récommends about 40 to 65 percent of the total area
of room types 100 to 440, be allotted for this category. However, this
suggestion has not been implemented in this work. The projected space has been

set equal to the existing space.

800 ¥EDICAL CARE FACILITIES:

This category includes varying types of medical service facilities.
Some of them are liuman Hospital Clinic Facilities, Dental Clinic Service,

Veterinary Hospital Clinic Facilities, etec.



Projection Method: A study of this type of space was not made. BPBareither (1)

has given valuable hints. However these suggestions were not implemented.

The projected space has been set equal to the existing space.

900 RESIDENTIAL FACILITIES:

This space category includes residence for single persdns, married
persons, dormitory, food service in residence halls, etc.

Profection Method: A study of this space category was not made. The

procedure given in CRS (6) has been implemented., However CRS does not have
any discussion on the method employed. The data that have been used are
the head count for single persons, head count for married persons, and a

suitable space factor (NASF per HC).
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. CHAPTER 3

DETAILS OF THE NEW SYSTEM

3.1 INTRODUCTION.

This chapter will cutline the new facilities planning system developed
for Kansas State University. However, it should be noted that this system
is not a purely original one. It is only an attempt to refine and restruc-
ture the system already existing, the one developed by CRS. The description
presented here will alsoc serve to explain the main_theme of the work done by

CRS.

3.2 PLANNING REPCRIS.

3.2.1 GENERAL,

Within any educational institution, there are essentizlly two principal
modes of categorization of efforts. In one of these modes the individual
departments are the basic organizational units; aggregation of departments
with similar types of effort is the next higher unit, namely the college.

The other mode of categorization is by the Program Classification Structufe
(Appendix E). However, it is apparent, that these modes are interdependant;
they are essentially subsets of each other. Any Facilities Planning System
can present summary reports with prime importance given to one of these modes.
In the reports presentea by CRS, PCS was chosen as the principal mode of
categorization. However the concept of PCS is relatively new, and many
people in the planning field have yet to bec&me familiar with it. Hence

the summary reports prescnted by CRS are difficult to digest. These reports
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are found adequate for coﬁparing the facillties standard of the six schools
in the state, but inadequate for effective space planning within a particular
school. It is easier for the administrators to seek a solution to the
problem of effective space allocation and utilization, when the planning
reports summarize space by the different organizational units. It is easier
to identify the space surplus/shortage, and plan on reallocation, or on
building new facilities. Hence in this effort, facilities planning reports
will be presented for the different organizational units existing in a

university.

3.2.2 DEPARTMENT SPACE SUMMARY,

Within a particular department, the space summary will be sequenced
on room types, and PCS within room types., Table 3.1 is a sample of this
summary report. As seem, some rocom types have subcategories. In these
cases the projected NASF is given by the subcategories present; a subtotal
of these projected spaces is compared with the existing space for this room
type and the associated PCS. If a room type has more than one PCS associated
with it, there is a total given which serves to compare the net projected
and existing space for this room type. The projected space has been set equal
to the existing space, in cases where a proper function (need) cannot be
associated for that space type (perhaps due to error in existing space
classification), or in cases where no projection method exists. Such cases
have been flagged with a '##' sign. The grand totals printed are the overall
totals of the projected and existing space of all the space types, existing
in this department. Since, at Kansas State University, the classrooms are a

common property of all the departments, the projected NASF for classrooms
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Table 3.1,

LAMGAS STATE UNIVZASITY 0 JEPAVTHENT  SPACE SIHIMMARY

HEGIS n#dT ACERRIPTICN KiWGM= PCS ACTIVITY UNIT  SPAC== PRAJECTEN EXISTIYG
fule TYPE L0AD FACTCR NASF MAGLF
ULCS #2730 VP FOR AGRICULTURE #
CLASS LATORATNRY 257 #¢ 11 B 156 156
MON CLASS LAR (RES) 250 FAC 21 S5eG0 HE 1300400 483G
STF  ¢1 1503 HE 253400 252%
SUB-TAT 2 25y -1
FAC 2 Taill HC 13CC.G0 Q130
STF 22 SeCi HC 25JeLL 125C
SUB=-TUT =22 ' 10358¢ ot
TOT 19350 394
OFFICE SPACE 300 FAC 11 09.73 FTE  173.00 119
' GR 11 Cey  HC 5000 20
STF 11 C.5¢ FTE 173eu 85
SUB-TAT 11 ' : 204 co
FAC 21 3.10 FTF 173.3C 527
STF 21 1C.G3 FTE 17CG.uC 1730
sus-TOT 21 2227 L32C
FAC 22 6.0) FTE 173.006 1320
GR 22 0.6 FTE  173e.CL 56
STF 22 4,50 FTE 17 G T65
SyB-TavT 22 . 1785 cQ
STF 33 Ue3d FTE 170Ul 51 el
24 44 1938 1228
TOT . 6205 3258
GRAND-TOTAL : 25711 3228

0170 4271 DEAN OF AGRICULTURE

CLASS RCOM 100 11 - 508.00 WCH l. 0G0 508 a0
CLASS LARTGEATORY 220 ## 11 60 60
NON CLASS LAE (RES) 250 FAC 22 2400 HC 1300.00 2600 Q0
OFFICE SPACE - 30Q FAC 11 3.50 FTE 17G.30 663
- 5 GR 11 0.00 FTE 60.GC 00
STF 11 2.CC FTE 17C.GL 340
SuB-TOT 11 10023 75
FAC 22 1.10 FTE 17502 187
GR 22 0.03 FTE 17GaG0 . 20
sSuB-7T0T 22 187 (¢
#4 46 Qa7 337
TOT 2097 982
STUDY FACILITIES 410 44 46 1040 1040
GRAND=-TAOTAL 5797 2232

Glil 12.2 AC2ITNL SCOAROMICS

ra
r
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<91lu

1455

141>

Table 7.1,

FAMSAS STATE ONIVERSITY @

UESCRIPTION

STUCY FACILITIES
SUPpORTING Fagl
GRAND-TOTAL
INGUSTRIAL £NGG
CLASS POOM

CLASS LABSORATCRY

NON CLASS LA3 {3ES}H

OFFICE SPACE

STUDY FACILITIES
GENFRAL USE FAC

SUPPORT ING. FAC

GPAND-TOTAL

MECHANTICAL ~ROG

G M-
TYPE

STF
SUg-T0T
FAC

GR

STF
SUB-TOT
©oTOT

410 =8

700 &8

- G2
SuUB-TaT
e

TGT

250 44
GR
Fac
STF
SUs-TaT
ToT

3CD FAC
GR
STF
SuUe-TOT
FAC
GR
STF
Sus-10T
107

410 @
630 ¥m
T30 %8

44
10T

NIPAKTHENT

11

11

11
11
11

22

11
11
il
11
22
22
22
22

11

11

71
i1

(continued)

Luan

PR
2.72
Ge 0O
GelO

647.00

S56Te0O
E3.0C
Laud
24.09

Zec0
S5.LD

s
.a...f}

12.70
3.C0
3.G0

2.32
9.0
3.040

ACS ACTIVITY UNIT

WCH

WCH
¥CH
WCH
WCH

HC
18
HC

FTE
HC
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does not enter the respective grand total. The existing NASF shown is the

classroom service areas which belong to that particular department.

3.2.3 COLLEGE SPACE SIMMARY,

Two space summary reperts have been ﬁresented for each college. College
Space Surmary I, samples of which are shown in Table 3.2, is identical to the
department space summary report in format. College Space Summary II (Table
3.3) summarizes the surplus/deficit of space for each room type. The surplus
denotes the excess of existing NASF over projected NASF, The entry under 'Z'
is the percentage surplus/deficit (expressed as a percentage of the existing
NASF). 1In cases where existing space is zero, an asterisk has been printed.
In cases where the projected NASF is equal to the existing space, the entries
are zero. Tor reasons explained in Sectieon 32,2.2, the classrcom space has

not been shown in this report.

3.2.4 UNIVERSITY SPACE SIMMARY,

Table 3.4 shows some samples from this summary report. The interpreta-

tion is similar to that of department space summary report.

3.2.5 SUMMARY BY PROGRAM CLASSIFiCATION STRUCTURE .

This report {Table 3.5) summarizes the projected space, existing space,
and surplus or deficit, by the differeﬁt program classification structures
(all minor breakdowns) existing in the university. The surplus denotes the
excess of existing NASF over projected NASF, and has also been expressed as
a percentapre of the existing NASF, In cases where the existing NASF 1is zero,

an asterisk has been printed under the percentage entry. For each PCS major

category, a subtotal (of relevanr nuantities) of all its subcategories has
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Table 3.2, (coﬁ tinued)
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Tatle 3.4. (continued)
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been shown. It is interesting to note that the overall totals shown in this
report and in the university space summary report tally, both representing

the total space existing (and projected) for the entire university.

3.3 DATA ELEMENTS,

3.3.1 GEI‘TERAI‘I

Once the format of the planning reports have been finalized, the next
major step in the planning process is the proper organization of the dif-
ferent data files to facilitate easier gemeration of these reports. Since
the information in these files will be subjected to periodical changes,
there should be an efficient and well defined inventory gathering procedure.
Also the data files should lend themselves to easy updating, reporting, and
rearranging.

For the planning work the following data are essential:

a) Activity Load: WCH, Personnel, etc.,

b) Existing Space.

"¢) Space Factors.
The activity load and the existing space data are essentially independent of
each other., They are obtained from entirely different sources, and hence it
is only appropriate that they be stored in different files, The space
factors can be stored in the activity load data file. However it was found
preferable to read in the space factors from the input cazd file.

For convenience of analysis each room type described in Section 2.4 was
allotted a two digit code. These codes run from 01 to 13, one for each of
the thirteen major room types, shown in Table 3.6. The sections that follow

will present a2 general intreoducczion to these files. For more details such



Table 3.6

Room Type - Room Code Relation

ROOM TYPE DEFINITICN ROOM- ROOM

TYPE CODE
CLASSROOM 100 1
CLASS LABORATORY 200 2
NON CLASS LABORATORY 250 3
OFFICE 300 &
STUDY 410 5
STACK 420 6
LIBRARY PROCESSING 440 7
SPECIAL USE FACILITIES SC0 8
GENERAL USE FACILITIES 600 9
SUPPORTING FACILITIES 700 10
MEDICAL CARE FACILITIES 800 11
RESIDENTIAL 900 12
888 13

MISCELLANEOUS, UNASSIGNABLE, ETC.

44
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as the computer programs, card formats etc,, the reader is referred to

Chapter 5.

3.3.2 ACTIVITY LOAD DATA FILE.

The activity load data essentially consist of the WCH, personnel data,
and data such as total volumes, ete., which are used for projecting some
supporting facili;ieé. The WCH data are derived from the room utilization
studies done at Kansas State University. The personnel data come principally
from two sources: the university budget, and the files maintained by the
Office of Admissions and Records, These data were put together by the office
of Vice President for Planning, and Figure 3;1 shows a sample sheet from
their file, Table 3,7 shows the activity load and space factor coding sheet
developed by the author. For each department on campus, this Sheet has
the following information: Hegis, room types (and room codes), associated
PCS, load factor, activity load, and space factor. The load factor (twe
digit code) is essentially an indicator which points to a particular data
type in the coding sheet, The file has been set up as a permanent disk
data set. Each department on campus has a record in this file. The depart-
ment code serves as the key for each record. Each record contains the activity
load data needed to project space types most commonly encountered, Theée
include:

1) Classroom - Type 100;

2) Class laboratory - Type 200;

3) Non class laboratory - Type 250;

4) Office - Type 300. Two of the following: Instruction, Research,

Public Service, Extension, Suppert Function; |

5) Study facilities - Type 410.
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Table 3.7

Activity Load and Space Factor Coding Form

DEPT-NAME : _ DEPT-CODE :
COLLEGE: HEGIS:
SPACE TYPE DATA- DATA LOAD SPACE PCS
DESCRIP FACTOR FACTOR
CLASSROOM (100) WCH 1
_ FS 2
CLASSROOM LABORATORY WCH JS 3
(200) Gl 4
G2 5
¥S 6
JS 7
STUDY (410) FTE Gl 8
G2 9
TOT 10
: Gl 11
NON CLASS LAB (250 HC G2 12
FAC 13
STF 14
FAC 15
OFFICE (INSTRUCTION) FTE GR 16
STF 17
OFFICE (INSTRUCTION, FAC 18
FTE GR 19
STF 20
STUDY, ETC. FTE FAC 21
STACK (420) VoL 22
{thousands)
RESIDENTIAL (9CD) BEC SIN 23
MAR z4
SPECIAL USE, GEXERAL IF SPEC AS A
USE, SUPPORT FAC,ETC.| PERCENT OF
OTHER SPACE
TYPES
OTHER (SPTLCITY) [
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Each activity 1pad data type has ar associated indicator called the Load
Factor (Table 3.7). Each record can be best described by the following
structure (Appendix C):
1  DEMAND-DATA,

2  HEGIS,

2  DEPT-CODE,

2 DEPT-NAME,

2 DATA-TYPE (21);
The load factor will indicate the computer program, the proper activity load
(daté type) to be used. The activity load information which is not stored
in this record is read in from the input file. The reader is referred to

Section 5.2.3 for more detail.

3.3.3 EXISTING SPACE INVENTORY FIYLE,

An existing space inventory file is being maintained by the university.
For each department on campus the existing space is available by room type
(éll'minor breakdowns) and function (Section 5.2.1). For the facility
planning work, it is desirable to have these data by room types (only major
breakdowns) and PCS. Hence this information had to be processed (Section
5.2,1) prior to setting up this file. The file has been set up as a disk
data sst., Each department on campus has a record in this file. The depart-
ment code serves as the key for each record. The record stores all room
codes (hence room types), the associated PCS and the existing net assignable
square feet of space. Each record can be best describéd by the following

structure (Appendix C):
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1 EXISTING-SPACE,
2 HEGIS,
2 DEPT-CODE,

2 DATA(14),

3 ROOM-CODE ,
3 PCS,
3 NASF;

From above it is clear that each record stores the existing space data for
fourteen different combinations of room types and PCS, which is about the

maximum that was encountered. Refer to Section 5.2 for further details.

3.3.4 INPUT FILE.

Once the activity load and the existing space inventory files have been
set up, the following information has to be read into the computer, from a
separate file, so as to trigger the projection mechanism into action:
a) Identifying information of the department (department cocde)
for which space projection is sought.
b) Room type code, associated PCS, load factor code, and space
factor. Each set of this informatiom will generate the printing
of one line in the department space summary report.
c¢) Any activity load data not stored in the Activity Load Data File.
The input file was set up as a card file, sequenced on the department
code. A constant reference to both the activity load data and the existing
space inventory data is to be made, while setting up this file. Care should
be taken to see that no room types, PCS, or load factor information are missed,
The reader is referred to the User's Manual (Appendix B) for additionzl

information.
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3.4 LOGIC DIAGRAM FOR OBTAINING PLANNING REPORTS.

The computer logic diagram shown in Figure 3.2 exemplifies the route

to be followed in obtaining the different summary reports.



Pecord the last
College summary.
Record University
summary.

Record PCS summary.

Scart with the next college
in the university

o vy

Start with the next department
in this college

L
|

Start with the next room-
type and associated PCS

[

Gbtzin the necessary data for
this room type from:

1) Activity Load File

2) Existing Space File

3) Input File

Y

Make Space Projection,
Prepare Department Summary.

Prepare College Summary 1,
Prepare College Summary 2.
Prepare University Summary,
Prepare PCS Summary.

Ll I

NG

Project for

his Dep

Yes

Last

¥igure 3.2. Logic Diagrom for Obtaining Planning Reports.

' Dept for thi
No \\\‘\Qeiiffgp/’f Yes

END

Record College

Summaries

o
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CHAPTER 4

SUMMARY

4,1 INTRODUCTION.

The main objective of this work was to develop data processing programs

for facilities planning. The effort was planned to eliminate, if possible,

the few shortcomings of CRS work. The main theme of this chapter will be a
comparative study of this work with that of CRS. This chapter will bring
out the shortcomings of the present work, and suggest some possible future

improvements.

4,2 NEW SYSTEM AND OLD SYSTEM - A COMPARATIVE STUDY.

The present work differs from that of CRS in many aspects. However
this effort has its own shortcomings, brought to light in Sectiom 4.3.
Hence no attempt will be made to make any quéntitative comparison of the
results obtained, with those obtained by CRS. Only a qualitative comparison
will be attempted. The following paragraphs will highlight the areas in
which the present work differs from that of CRS.

FORMAT OF SUMMARY REPORTS : Planning reports have been summarized on the

different organizational units, instead of on the program classification
structure used by CRS. The reports are more elaborate and detailed than
those presented by CRS.

PROJECTION DETAILS: A few minor changes were made in the projection details

of some room types. For room types 100 and 200 CRS used the weekly student
hour data for the activity load. The weekly student hour data were derived
from the cr-uit hour data, using an approximate transformation ratio.

However, the best approach would be to use the WCH, which involves no
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approximation whatsoever. The WCH data were avallable for Kansas State
University, and use was made of them in the present work., For simplicity
of calculation, CRS used a weighted mean of space factors,.while projecting
space for room types that have subcategories isuch as type 200). This has
been avoided in the present work. In some cases, CRS has attempted to
project space for the suppqrting, general use, special use, and medical
care facilities. The activity load and space factors used are questionable.
There is no decumentation on the approach used. No attempt has been made

to project space for these room types, in the present work.

4,3 SHORTCOMINGS OF THIS WORK,

4.3.1 PROJECTION PRCCEDURE.

Very little study was done on room types 500, 600, 700, 800 and 900;
and hence no projection procedure has been developed.- For the reasons
mentioned in Section 2.4, the projected space has been set equal to the
existing space in such cases. A similar thing has been done with any
other room type for which there was no activity load data for making projec-
tion. The above cases have been flagged with a '##' sign in the summary
reports. Spaces with no assigned activity load may represent classification
errors in the existing space, thus no projection should be made.- The current
procedure inflates the projected space if this condition exists. More

attention should be focussed on these areas, in the future revisions of this

work.

4.3,2 SPACT CLASSITICATION BY PCS,

In the present work there might be many instances found where spaces

would have been misclassified, as far as the PCS sub-category is concerned,
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for the following reason. The existing space inventory maintained by the
university is by room type and associated function. Table 5.1 is the list
of function codes, It was found that there is no one-to-one correspondence
between the function codes and PCS., Hence the translation of these function
codes into PCS is approximate. In the final stage, while preparing data for
the input file, the author noticed many instances wherein the NASF for a
particular room type and PCS existed, but there was no activity leoad data
for making a projection, and vice versa, To avoid this difficulty, either
the existing space inventory data maintained by the university has to be
revised, by making a fresh survey where PCS codes are used instead of function
codes; or a clearcut relationship between function codes and PCS codes has

to be defined,

4.3.3 DEPARTMENT CODES.

In this study an effort was made to develop a new set of identification
codes for the organizationmal units. It is intended that these codes, in
addition to identifying cpllege affiliation, also identify the main functiom
affiliation of the different organizational units. However there are a few
departments, such as Office of the Dean of Engineering (Dept code=4401), even
though being academic support in nature, have predominantly instructicn
and/or research activity., In this case the reason is that this department
offers courses in General Engineering. Hence this department was affiliated
to the Collepe of Engineering even though in theory it should be affiliated
to the college with Academic Support activity., Due to these relatively few
irregularities, the departmen£ codes within a particular ceollepe, are not

always truly sequential.
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4.3.4 DATA PROCESSING.

The data processing programs have been presented in Chapter 5. If
any further revision of the program is made, the author recommends that
the input requirements be (format of INPUTL file) made less rigid. For a
particular department, the room types, aséociated PCS, and the load factor
code information must be presented in the same sequence in which the
department summary is required. 'List Processing' features of PL/I could

be incorporated to obviate this difficulty.
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CHAPTER 5

DATA PROCESSING PROGRAMS

5.1 INTRODUCTION.

One of the important objectives of this report is the development of
a Data Processing procedure for facilities planming work, With the variety
and volume of data handled, it is imperative that electronic data processing
equipment be used, for speed of production and dissemination of informationm.
The important decision to be made in developing this data processing
procedure is the selection of the computer pfogramming language most
appropriate for this kind of application. The language chosen should have
extensive file handling and character handling capabilities. The obvicus
choice is either PL/I or Cobol., Because PL/I has more extensive character

handling and input/output features, it was chosen,

5.2 EXISTING SPACE INVENTORY FILE SET UP.

Since most of the output reports summarize space on room type major
and PCS minor breakdowns, it is best to store the existing space inventory
for each department by rdom type major and PCS minor breakdowms. Each
departrent on campus will have a record in this file, and the department
code will be the key for each record. A record key identifies the
information used by the operating system to locate the proper record from
the data set. For each department there 1s a provision to store existing
space data for fourteen different combinations of room types and PCS, which

is about the maximum that was encountered. If this has to be enlarged, the

iy

ile siculd be set up again from the beginning. The dimension of the

¢iffsrent storage arrays and the logical record length must be changed.
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5.2.1 PROCESS,

OBJECTIVE: The program PROCESS was written to process the existing space
inventory data maintained by the university. For each department the
existing space is by room tvpe (all minor breakdowns) and function.

Table 5.1 is the list of function codes. -The output of this program would
be existing space summarized by room type (major breakdowns only) and
function.

DESCRIPTION: Firgure A.l is the flow chart for this program. Figure A.2

is the source listing and job control reﬁuiremencs. Figure A.3 is the input
card format. The output of this program is the NASF, summarized by room
types (major breakdowns only) and function. The output was punched on cards.
After changing the function codes into PCS codes, these cards were used as
input to the program SETUPl, which sets up the existing space inventory file
on disk, Figure A.4 is the card format of the punched output.

NOTE: The author is unable to define any rigid set of rules for converting
the function codes to PCS codes. The decisicns made were subjective and in
many cases arbitrary. Section 4.3 of this report has more detailed discus-

sion on this aspect.

5.2.2 SETUPI.

OBJECTIVE: Program SETUPl was written to set up the existing space inventory
file as a permanent data set on disk.

DESCRIPTICN: The file is cf the Regional (3) type (Appendix C). The
department code is the comparison key. Figure A.5 is the flow chart.

Figure A.6 is the source listings and job control required. Figure A.4 is

the input card format.
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Table 5.1

List of Function Codes

INSTRUCTION
RESEARCH
PUBLIC SERVICE
LIBRARY
GEN ADMN AND INSTITUTIONAL SERVICES
AUXILARY SERVICE
NON INSTITUTIONAL AGENCIES
UNASSIGHED AREA
Inactive Area
Alteration or Conversion Area
Unfinished Area
PROBATE
NON ASSIGNABLE AREA
Custodial Area
Circulation Area’
Mechanical Area

Construction Area
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3.,2.3 UPDATES.

OBJECTIVE: Program UPDATES has been written to provide for future updating
of the existing space inventory file.

DESCRIPTION: This program can be used to add new records, update existing
records, or delete obsolete records. The input card format is shown in
Figure A.4. A blank in the first field indicates that it is a new record
to be added to the file, 'U' indicates that the record is to be updated,
and 'D' signifies that the record is to be deleted. Figure A.7 is the

flow chart, and Figure A.8 is the source listing and job comtrol required.

5.3 ACTIVITY LOAD DATA FILE SET UP,

Each department on campus has a record in this file and the department
code serves as a key to each record. Each record in this file can be best
described by the following PL/1 structure (Appendix C):

DCL 1 DEMAND DATA, 2 HEGIS CHAR(4),

2 ADM CODE CEAR(4), 2 DATA TYPE(21) DEC FIXED(S5,1);
The subscripts of the DATA TYPE indicate the corresponding load factors.
As seen the records in this file can only store activity load data
correéponding to load factors 1 thru 21, Data with load factors other
than these, and also data with load factors 1 thru 21 occuring more thah
once, must be read from the input file. Only rarely does this situation
arise, To make efficient use of the direct access storage, this method
has been implemented. More information regarding the proper transmission

of the activity load data from the input file is given in the User's Manual

(Appendix B).
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5.3.1 SETUP2

OBJECTIVE: This program was written to set up the activity load data file.
DESCRIPTION: The file is of the Regicnal (3) type (Appendix C). The
department code is the comparison key. Figuré A.9 is the flow chart, and
Figure A.10 is the source listing and job-control required, . Figure A.ll

shows the input card format.

5.3.2 UPDATED,

OBJECTIVE: This program was written to provide for future updating of the
activity load data file.

DESCRIPTICN: This program can be used to add new records, update existing
records, or delete obsolete records., The input card format is shown in
Figure A.11. A blank in the first field indicates that it is a new record
to be added to the file, 'U' indicates that the record is to be updated,
'D' indicates that the record is to be deleted. Figure A.12 is the flow

chart, and Figure A.13 is the source listing and job centrol required.

5.4 SPACE FACTOR COMPUTATICIH.

Two short programs were written to compute space factors for class
lagboratories and nbn—class laboraéories. The projection procedure for the
class laboratory category was different from that of CRS. Hence the space
factors used by CRS could not be borrowéd. However for the non-ciass
laboratory the space factors computed here were not used (Section 2.4). The
space factors for this space type were the guideline values given in WICHEE,

used by CRS.
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5.4.1 SFACTORL.

This program computes the space factor for the class laboratory by
the three student levels--lower undergraduates (freshmen and sophdmﬁres),
upper undergraduates (junior and senior), and graduates. The program reads
in the square feet per station, room utilization rate, and station occupancy

ratio, then computes the space factor using the relation
Space Factor = Square feet per station/(RURXSOR)
Figure A.14 is the source listing, and Table 2.1 is the output of this program.

5.4.2 SFACTORZ.

This program computes the space factor for the non-calss laboratory
type, using the method suggested by Bareither (1) described in Section 2.4
of this report. Figure A.l15 is the source listing and job control required.

Table 2,3 is the output of this program.

5,5 MAIN PROGRAM FOR FACILITIES PLANNING,

‘The entire program déveloped for facilities planning consists of one
main program and five external subroutines. Description of each module

follows}

5,5.1 SPPROJ.

This is the main ;ontrolling procedure, It accomplishes the following
functions:

a) Reads in all input,

b) Processes the input,

¢) Prepares and prints the department space summary,
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d) Updates PCS totals,
e) Calls procedures TITLES, ERRORYM, COLPRNT, UNVPRNT, and PCSPRNT,
each of which performing a specific function.
Figure A.16 is the flow chart, and Figure A.17 is the source listing. The

program has been thoroughly documented.

5.5.2 COLPRNT.

This is an external procedure (Appendix C), It updates all college
totals and prints them whenever the college changes. Figure A.19 is the

source listing. The program has been documented thoroughly.

5.5.3 IVPRNT.

This is an external procedure. It updates all university totals and
prints them after all the input information has been processed. Figure A,L20
is the flow chart, and Figure A.21 is the source listing. The program has

been documented thoroughly,

5.5.4 PCSPRIT.

This is an external procedure. It prints the PCS totals after all the
input information has been processed. Figure A.22 is the flow chart and
Figure A.23 is the source listing. The program has been thoroughly

documented.

3.5.5 ERRORM,

This is an external procedure called by other procedures whenever an
error is detected. This procedure gives appropriate diagnostics. The error
message provides the programmer with information such as the procedure in

which that error was encountered, and the probable cause for that error
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PROCEDURE
ERROR CONDITION ACTION
Input cards out of MAIN Execution terminated
sequence
Improper Load Factor MAIN Input data corresponding to
Code this Load Factor is ignored.
Improper PCS code MATN Input data corresponding to
this PCS code is ignored.
Record missing in either Input informatiom for that
the Activity Load File MAIN department is ignored.
or the Existing Space
Inventory File
Data Conversion MAIN Input data is ignored.
Subscriptrange MAIN, If 1STOP=0 then the execu-
COLDPRINT, tion is terminated, other-
UNVPRNT wise the execution is
allowed to continue
(debugging runs).

Figure 5.1 Error Conditions taken care of

in the Computer Program
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condition. If the error is of a severe type (subscriptrange, etc.) the
execution is terminated. Figure 5.1 lists the error conditions that have
been taken care of, and the procedures in which that error condition is

detected. Tigure A.24 is the source listing.

5.5.6 TITLES.

This is an external procedure which prints the necessary information
on the title page. This procedure can be revised to provide any additiomal

information deemed necessary. Figure A.25 is the source listings.
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0} 3
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END3
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END3:
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END3
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00
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JOB CONTROL REQUIRED,

This is the necessary JCL required to sort the existing space
inventory deck maintained by the university and then process
‘it using the program PROCESS,
// JOB (FHOSR273,7,.4),SHEKAR,CLASS=B
//SORT1 EXEC PGM=IERRC000
//SYSQUT DD SYSOUT=4
//SORTLIB DD DSNAME=SYS1,SORTLIB,DISP=SHR
//SORTYODS DD UNIT=SYSDA,SPACE=(TRK, (10,,3))

//SYSLMOD DD UNIT-=SYSDA,SPACE=(TRK, (25,15,1))
//SYSLIN DD UNIT=SYSDA,SPACE=(80,(150,10))
//SYSUT1 DD UNIT=SYSDA,SPACE=(TRX, (25,15))
//SORTWKG1 DD UNIT-SYSDA,SPACE=(CYL, (02,01),,CONTIG)
//SORT#K02 DD UNIT=SYS34,SPACE=(CYL, (02,01), ,COXTIG)
//SORTWKO3 DD UNIT=S¥SDA,SPACE=(CYL, (02,01),,CONTIG)
//SORTWKO4 DD UNIT=SYSDA,SPACE=(CYL, (02,01),,CONTIG)
//SORTWEOS5 DD UNIT=SYSDA,SPACE=(CYL, (02,01),,CONTIG)
//SORTWKQ6 DD UNIT=SYSDA,SPACE=(CYL, (02,61),,CONTIG)
//SORTOUT LD DSNAME=&%RROHS,UNIT=SYSDA,DISP=(NEW,PASS),
// SPACE=(CYL, (09,01)) , DCB= (RECFM=FB , LRECL=80 , BLESI ZE=1600)
//SORT1,SYSIN DD #

SORT FIELLS=(30,1,D,60,4,4,49,3,4,52,2,4), FORMAT=CH,

SIZE=E14000

END
Ve
//SORTIN DD *, LCB=(RECFY=FB,LRECL=80, BLLSIZE=72%0)

& & # 0 8 5 8 8 B g e w @ BN SO e R B s @R SPACE IN\IE‘-NTORY' ch{{’lll.-.-l.i.‘......
/# ' {cont)
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//STEP2 EXEC PL1LFCLG
//PL1L ,SYSIN LD #
' PROCESS' source deck
/*
//GO ,SYSIN DD *
£ 6 00 5 0 b v e v s ok w s v BOOME YPE CODES s sosw o s 44 0k i 6
ceveesasecnasces ROOM TYPE DESCRIPTION CARDS ..vuvevvoseneonss
cesoess. DATA CARDS CONTAINING DEPT-CODE, HEGIS, DEPT-NAME .,....
/*
//GO ,INPUT1 DD DSNAME=#,SORT1,SORTOUT,DISP=(OLD, DELETE)
//GO ,PUNCH DD SYSOUT=B, DCB=BLKSIZE=R0
//G0 ,OUTFILE DD SYSOUT=A
/* 360/50
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DEPT-NANME

DEPT-CODE

AC

STUDENT STATIONS
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DEPT-CODZE
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PCS/FUNCTION
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Card Format for tpace lnventory File-

Setup and Update

Figure A4,
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SETUP1

Procedure
' -
DECLARE
VARILABLES
( PRINT ENTIEKE
ON ENDFILE MASTER FILE,
IN1 > CCPP.TOTAL, END
GRAND TOTAL
!
ENDPAGE
OUTFILE

[READ LOOM
caLzs NIC
/ ERLE &XBAN

4

READ COBE,/
HEGIS,
DEPT-CODE

WRITE
FILE
SPACLD

Figure A.5. Flow Chart of program SETUP1
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XSy

S PL/AT NEATENERY AND PUECOMPILER PAGE

SETUPLl: PRICEDURE TPTINNS(MATNDG

/*
’*
I*
I*
/*
/*
v
2
3

*/
R e L T R P T R Tt Y T Y
THLS PAAE2AM SeETS 0P THFE CYXISTIMN SPACE DATA FHLTD AS A PeSMANENT =/
DATA S:=T, AKD PRINTS 71T THe =NTIRE MASTEm FILE =/
x/
B L T e L T L et T L T T V)
L 1 SPDATE, IS CHaFR(%),. 2 AUM_CJOLEE CHAR(4),
DATA( 141, M_CI0F ol FIX®Me 3 EXPLS BIN FIXED
EXISTING_SPALE  AIM FIXeI31)3:
NCL DERT_"aME CHAR(23), ~J0¥M_"EF{13) CHAQ (), DESCRIPTIONILI) C

HAR[21),0NNE JHAR(1)y 2277 _CI0: CHL-(&)3

o)

7*
/* -
SET:

DCL RESICN CHAR(A) [NIT ({3} ¢}, INTEZ =IN FIXED {31):
DCL TOTAL SIn FIXZU(31) inITIZ), GRANDTUTAL FIXED FIN (47) INIT
*
UDCL SPACED FILF RECCRD KEYED ENV {REGIOMAL(3});
ON ENDFILE(INZ)
BEGIN;
CLOSE FILFEISPACED):
OPEN FILE(SPACEDICIRECT INPUT
GO TO PRINTOUT:
END3
ON ENCPAGE(QUTFILE)
BEGINS
PUT PAGE FILE(CUTFILEICNITI*MANSAS STATF UMIVERSITY 1 EXISTI
NG SPACE SUMMARY 3Y =7OM TYPZS AND FUNCTIGR'MICTL{35) .40
PUT SKIP(ZIFILE(GUTFILIIEDITIYOCPT- HIGIS CEPARTMENT=-HAME
DESCRIPTIC s, GM BCE SXISTIMGYHCGL (311,400 CT
DE"S'TYPE " MASFTI(CCL31),5,0PLI80)4,00LE1IG2Y 405
END3 -
OPEN FILE(SPACZOIDISECT QUTPUTS
OPEN FILE(DUTFIL=)IPRILT PAGeSIZEL{S9ILINESILETILI32):
SIGNAL FuNDPAGZ{NUTFILT):
GET FILE(SYSINIEDITIL S C_RFELIRIOC TR=1 TO 132YiX(l).a103))s2
GET SKIP FILE{SYSINICONITINESCRIPTIUNMIALZE)) S
GET SKIP FILE(SYSINI;

x/

=/
GET FILE{INZ}EDIT(CCOE,HEGIS,ADM_CODEE}ICOL(1)-AlL)yA(&)A04)13
DATA=0:
INDICATOR=12;

GET STRINGIADM_CODEEIEDITUINTERY(F(4));
IF INTER<C1499 THEN
SUBSTRIREGIUN,8B+1)="GC";

ELSE
IF INTERK1S99 THEM
SUBSTR{REGICN,3,1)="1";
ELSE
IF INTERC3S29 THEN
SUBSTRIREGIUN.By1)=273
ELSE-
SUBSTRIREGIDON B, 1)=%217;
DO I=1 Td 143
IF INDICAT k=42 THF{L
INDICAT, =123
GET FILE(INZICOITIRAT2I I M NLIINDICATOP}oFl2).Fl21,F{5))2
IF EX3ubi_COnelld=y THivk
003

UM WWNP PP WDWNNN P e e e ot bt et ot b ot ot ot PO R DS 0 BT DS O P PN RN N et b g bt bt pos ol s o ot s ot ok o pt ot gl

(o]
DO O Wm P WwWWMNNR RN R RS D e

Ll
LT N

-

i
n
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KSUPS PL/T MPATFMER AND PRECOMPILCK PAGE

WRITE FILEISPACEG)FFUM{SPDATAIKEYFRNM{ADM _CLDEE] IREGION
}i
GO TO SETS

END3 -
INDICATN2=TNCICATOR+1UL;
END L2
/= - - =/
1% . =/

PRINTOUT :
GET FILE(SYSINIENTTISeOT _CODENIPT_NAMEIIXILIC) s AL&) o XL A123));
iF DEPT_CRTE=0:,0%0 THON
GO TO PRINTOQUT:
IF NEPT_ChNC=" * THEN
GO TO NVE®S:
GET STRIMGICFAT_CAnT )N TLINTERI(FI4)}s
IF INTERC1409 THIy
SUBSTFRIREGIGN,E,1}="3"3
ELSE
IF INTERZ1599 THEMN
SUBSTRERFGICH,8,1) =173
ELSE - N
IF INTERC3I39S THCM
SUBSTARIREGIGN s 4y )= 2"
ELSE
SUASTRIAEGIUN,JeL =731
PUT SKIP(2)IFILFET UTFILEIEDITIUERPT _CUDEHEGISDEPT_ NAHE)ICCL(BlI,
AsCOLI3T) 2A,CCGLI43) 4405

PLOOP: DO I=1 T3 l4;
IF EXRQCW_CQJE!1I=Q THEN
cOT0 ouT
PUT SKIP FILH(HUTﬂIL JECITIRESCRIPTIONIEXEODM CQD_(l}).=ﬂ“4 n
EF(EXRTAY_CODE{I3] ,2XPC5( 1) »r X iSTIHG_SPACE(T)IICTLLE5) A, QUL
BT 8, C0L{S2),FE2).07L1Sc) P L)L}
TOTAL=TATAL+EXISTING_5PaCe{T})s
END3
QuT: PUT SKIP(2)}FILE{CUTFILEIFEDTITO " TOTAL s TOTALI(CCL(BS) 4A,C0L{96) ,P"
{10121
GRANDTIOTAL=GRANDTOTAL+TOTALS
TOTAL=3;
GO TC PRINTOUT:
r* */
/= x/
VE; - x/
I* - - */

OVER: PUT SKIP{&4)FILE(NUTFILE}ENITI AR AND-TOTAL® .GRANOTCTALII(CILITI),A
¢COL{G4) PP (1202 ) (*NRAAL TEFMINATIGN OF THE PROGRAMT') ISKIP(4),
CoL(S) .03
END SETUPL;

et et e et et e bt et et et b = NN NI W N = S DR DNMWRWNNNENRN NN NN P

&
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JOB CONTROL RECUIRED,

// JOB (FHOSR273,73,2),SHEKAR,CLASS=A
// EXEC PL1LFCLG
//PL1L SYSIN DD #
' SETUP1' source deck
/* |
//GO ,SYSIN DD #
ceesessscsareacssossss ROOM TYPE DESCRIPTION CARDS .........00..
camsnnssmanes s owansns BOOM TYPE CODES , youwysiem v wim vis o0 5% 60 s
veseess DATA CARDS CONTAINING DEPT-CODE AND DEPT-NAME
/*
//GO ,IN2 DD #
G b e s a4 aww s PROCESSED SPACE INVENTORY DECK su s wis wio did i s
/#
//GO ,SPACED DD DSN=COFHOR.SPACEX,UNIT=23714,VOL=SER=111111,
// SPACE=(120,150) ,D1SP=(NEW,KEEP),
// DCB=(RECFM=F ,BLKSIZE=120, DSORG=DA ,KEYLEN=4)
//GO ,OUTFILE DD SYSQOUT=A

/* 360/50



UPDATES
PROCLDLRE

v

DECLARE
VARIABLES -

!

ESDFILE IH2

PPIT KEYS
nE PECHTDE

BEL, 3D,
UPDAILD

PTIND APDPAP-

o KEY S PPACEED PROCESS-
g L33 wEXD
7 SRtk mECOTD

OPrd STACCD
For DIRECT
UPFDATE

A

DELETE RuCORD
YES WITH THIS KEY.

= ACTE DOV THIS
BEY.

nLImITL RLLCOTD
ITiL TAIS KE.Y.
OTE DOYn TIlLS

KLY,

T Th ERgRR
- R - L |
:‘L.j.‘&i- ;_i_I:\ I.'\Laf-
A LAY B mamT
- SRR ST ORI 6 LR S S i B

ALY .

Figure A.7. Flow Chart of Program UPDATES
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Figure A.8,

EPDATES: Source Listings and
Job Control recuilred
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KSU®*S PL/T NepaTENTR

AND PRECUOMPILES PAGE

UPNATES:PECCEi URE OPTIGNS{MAINDS

/% =/
,. AN NI R A I N NI F R A R RN AP FIT SR BRI L AR RIS LIV EIZI XTI TS ek f
I* - ./
J*  THIS 25007 AM KAS &R[TTEN FOR FUTYRE UPDATES F THE ESXISTING */
F%®  SPACE ATA Filfe. THIS PLOGaAN AN PE USed TN ANY NEA RECOACS, =/
F® UPDAT: E[STIMS FECInAS, 20 JLLETE UN#AKTED SECURnS. X/

F*  THD P=ilg=AM LETS Yol «Ndw TAe AcCORDS ThAT wtiRE abuebh, UPDATED */
f* CR OCLETEC ®/
/¥ */
P R T T T L E e e Y
: nc
L 1 SPOATA, 2 H75IS CHAE(&)s 2?2 ADY_CILEE CHAR(4), ) 2
DATA{L& ), T OCKETSM_CIDE RN FIXED, 3 EXPCS BIN FIXED, 3

EXISTING_SrPraLt

ARI[1};

SET:

LR

FIXS2{3133

DCL 127025002022} ,uPTaTiZ2)) CHAR{S) 3
NCL REGIUN CHARLZ) InIT ({8)°® "), INTEr BIN FIXED (311, CODE CH

DCL SPACED FILE 2ECGRD XKIYED ERV (REGIONAL(3));
ON ERDFILE{IN2)

60 TC PRINTGUT;

ON KEY(SPACED)

BEGIN;:

IF CODE="Y ' THEN

DOos

PUT SKIP(4)FDIT('"ECIRD WITH KEY = *,20M_CODEE,* 1S5 At
READY EXISTINGIN THE FILEe INPUT IGNIREDS'") (CCGLIS)sAA,

A}

chNDs

ELSE
IF

CODE="U* THEN .

003 .

PUT SKIPL4JeDIT{*FZCORD WITH KEY = *,A0M_CODJE,* IS
NOT IN THe FiLZ. UPDATE IS IGHORcu' J{CLLIS)sArAsA)S
END 3

ELSE

DO

PUT SKIPL4)}ECIT('?-CCRDO WITH KEY = *,ACM_CDDEE,* IS
NOT IN THE FILC. OELETE IS IGNGPED®J(COL(S)sAyA54)3
END:

GO 10 SET:

END s

OPEN FILZ(SPACEG)INIRECT UPDATES

1A:ID, IU=13

ADD.DELLUIPDAT=? t3
GET FILF{INZIEOITICLOE,REGIS(ADM_COGEEF (COLIL) A{L)vA{&) A4S}

DATA=03
I=13

INDICATO<=123

GET STRINC{ANHM CONZE)EDITCINTERIAF(4)) 3
IF INTRxCiasy FHTY
SHRSTRIPERICiedyl) =3

cLEE

IF INTEi¢ 225 THEN
SURTTIRIREGINN sE4L) =102

tLSE
iF

[NTET 23083 THTY

SUHSTRIREGILMN,Zel) =202

PV W NR N P e = e R RN AT PR D VB U B B L) N et e e e et e e e gt B et et el bt e B e e e e B

Bt e e el et et
WP RN OO0V S S WNNIINMN IR RN PR N

-
o

b et s o s
O Do~

[\N NN
[
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KSU'S BL/T MeaToht R AN PRECOMPILER PAGE

ELSE
SHASTRIREGITHsdeLi=" 2"
IF CONE='NT ThtY
pas -
DELETE FILZUSPACCL)KEY(ACM_CODECIIREGITND G
CEL{ICI=AC_CLUGES:
{C=10+1:
GO T SETS
END:
00 WHILE(*L®*D}) 3
IF INCICATOH=E2 THEN
INDICATNA=12;
GET FILE([NZIcITIOATAITI I MU {IHDICATCRY (F{2)F{2}FIl5) )
IF EXROUGY_COTell)=y THEN
D03
IF CNDE=7 * THEN
DOs
WRITE FILZ(SPACCD)IFROM(SPOATAIKEYFROUMIADM_COAGEE] |
REGILN) 3
ADDlIA}=2CM_CCDES:
1A=TA+1:
GO TO SET:
END;
ELSE
Das
REWRITE FILEISPACEDIFRCOM{SPIATAIKEY{ACM _CODEF| [RE
GION} '
UPDATLIUY=afM_CIOCZES
Iu={u+l;
GO TQ ScT3
END;
END ' .
IF 1-=1 THEN
IF EXRUCM_COPE([)=EXRMTM_CACEL I-1THE.
1F EXPCS{i}=EXPCS{I=-1]1THEN
00

EXISTING_SPACE(I-1)=EXISTING_SPACE{I-L)+EXISTING_

SPACE(I);
DATA(I)=C;
GO TG LOGP;

- END3
1=I+1;
INCICATGR=INDICATOR+10:
END; i

PRINTOUT :

PUT SKIP{4}eDITIPTHE RECIORDS WITH FOLLOWING KEYS WERE AODED TO T
HE FILF : "){A);

IF TA=1 THEN

PUT SKIP ZDIT('HONE")ICOLIS)44);

ELSE

PUT SKIP ENTITIADGIICTLUIS) s (233t X (&) a0 02
PUT SKIP(4IEDITIYTHD “FCCSDS WITH THE FOLLOAING KEYS WERE UPDATE
N ')A

IF IU=1 THEY

PUT SKID “DITIY 0Nt (COL(SE,A )

ELSE

PUT SXTP EFXITIURCATI{C LIS, {220 {X(a), 200
PUT SKIPIG)IFgIT{YTHFE T00240S wlTh THF FOLLOWING <EYS WERE LELETE

HRNNMNMNIS N NNNNESENNNNSRCCrrVMP RSB RIS WNWRNWWRWRWWNE D



KSU*S PL/I NEATENZR AND PRECOMPILER PAGE

D s")iAdg
IF ID=1 THEN
PUT SKIP EDITO*NONE*)I(CILISILA);G
ELSE -
PUT SKIP EDITIDELI{COL(S) (231X 4 .A0);.
END UPOATESS

- NN



JOB CONTROL REQUIRED,

// ' JOB (FHOSR273,73,2),SHEXAR,CLASS=A
// EXEC PL1LFCLG
//PL1L _SYSIX DD #
' UPDATES' source deck
/%
//GO ,IN2 DD *
cevesssssaansanse SAMPLE DATA CARDS ,...ivveevrocnnnes
U 99005911 127179002 1236 1587 1241 3366 1263 5223 1281 5834
/#
//GO ,SPACED DD DSN=COFHOS,SPACEX,UNIT=2314,VOL=SER=111111,
// SPACE=(120,150), DISP=(OLD,KEEP),
Fe DCB=(RECFM=F ,BLXSI1ZE=120, DSORG=DA,KEYLEN=4)

/% 360/50
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OETIALDD TR
DEIiAAD DATA

B e il
TLAD AU Ly lbage

LoAD COPPLS

LTI W AT
T..13 LOAD

TACTOR

Figure A.9,

Flow Chart of Program SETUP2



Figure A.10,

SET

LP2:

source Listings and

Job Control reguired
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KSU'S PL/I NEATENE® AND PRECOMPILER PAGE

SETUP2: PROCECUPE DOPTICNS{MAIND

FE
%
7%
F%
1%
FE

*/
R R S A R AN Y A R RIS AR AN AT LR AR AN E R E R AR F TR ERZITL L AT REFIF TR ERS
THIS PHOARAM SETS (P TAr ACLTIVETY G330 DATA FikR AS A PERMAMeNT =/
DATA S:T, AND PRINTS MUT A FSw HTCARRDS AS A ECAU CHECK - af
=/

EE e e e L N P R e PR P P R e E i L Y

DCL 1 PE®AND_0AaTi, 2 HEGES {HAL4). 2 204 _CoPED CAdAR (4],
2 DEPT_NAMT CHAF(2u)y 2 TATA_TYPe{2L) FIZID NEC{S.113

UCL CCLCF CHARLLl), MEAT_D:-0% CHARI4), INTER EIN FIXcol3dl):
DCL REGICN CHAR[3) INIT {i-}" "):
DCL DEMANTT FILE 4SCGAD KEYED &iV (REGIGNALL3) ) ¢
ON ENCFILEC(INLY
" BREGIN:
CLGSE FILS{OFYANDT]:
OPEN FILE(DZ¥ANDOIDIRECT INPUT:
GO TN PRINTCUTS
END3 .
OPEN FILZ(PEMAMNDDIDIRECT JUTPUTS

SETL: GET FILEIlﬁl)EWI?(ELDEgDEWdNﬂ»U:TA.htGISgADH_CDDESuDEPT‘NEME)!CG

Ll

PRINTOUT

LELT ot i aX{ L oalad s A4 o XL 212000 :
DATA_TYPE=2.l:
INDICATCR=343
GET STRIMG(ADM_CIONSDIENTTLINTERI(FL4)) s
IF INTERC1499 THeEY
SURSTR{REGIOM,2,1)="G";
ELSE
IF INTERL1599 THEN
SURSTRIREGIC,3,1)=4191
ELSE
© IF INTE3<3999 THEN
SUBSTRIREGICN,2,10="2";
ELSE
SURSTRIAEGRIUNe3+1)="31;
IF INDICATGR=82 THEN
INDICATOR=343 .
GET FILE{IMNLIEDITILEY{COLUINDICATOR) (FL2))3
If LF=0 THEN
[s1aH
WRITE FILE{OEMANDDIFROMINEMAND_DATAIXEYFROMIADM_CQDED] [ REG
I0N) 3
GO TO SETL;
END: -
GET FILEIIHL)EDITUOATA_TYPEILEY)IFIS5,13);
INDICATOR=INPICATOR+8;
G0 TO L1:

GET FILEISYSINJIENITI(NEPT_CrOEIIX(L) A (4))3
IF CFPT_CDCE=? ' THEN
GO TN AYER:
GET STRINGIDEPT _CATZICOITLINTERI(F(4) )
I[F INTE1€144q THzY
SURSTR{AFGITN 3l l=v0"
ELSE
IF ™"TERL1599 THEN
SUBSTRIRERIU N4 L)="]1"
ELSE
IF INTERL3IG39 THEN

AL NN R e R e e e e W W W W NN P PP W W NN b b et b e b (NN N N N B e B e e ol et o o e et et et

Pt e ek o et et et b et e e e
ﬂdﬂm-ﬂﬂ‘Ul#QﬂulNh~CiOlD—lO\ni'uﬁuh)NFJNluhahlﬂ
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KSU'S PL/I N-ATEMNER AND PRECOMBILER PAGE

SURSTRIPEGIIMsb 1 )="2
ELSE
SUASTRIREST tNedsL)=*1373
READ FILE(DEMANDD ) INTOINSAAMY_PATAIKEY (NePY_CORE|REGTIOND
PUT SKIP FILTUSYSPRINTIFIITIOIMAND _DATA) (A, XTI ) saoX{1)edel21)UXI
~LlyeFlT410) )3
GG TR PRINTRUT: . .
GVER: PUT SKIP(4)IFILE(SYSFAINT}EQIT{ *CKMAL PROGRAM TERMINATIGN®') (COLIL
514403
END SETUPRPZ:

[l Sl I T
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JOB CONTROL RECUIRED,

// JOB (FHOSR273,3,2),SHEKAR,CLASS=A
/. EXEC PL1LFCLG
//PL1L SYSIN DD *
T SETUP2' source deck
/*
//6G0 ,IN1 DD #
ACTIVITY LOAD DATA CARDS ..uveveososcoses

/*

//GO ,SYSIN DD *
..............;...u.. DEPABTIIENT GODES ;5 cup w i vin wiw e mn 0 8
/%

//GO ,DEMANDD DD DSN=COFHOR,DEMAND,UNIT=2314,VOL=SER=111111,
// SPACE=(91,150),DISP=(NE¥ KETP),

// BCB=(RECF:=F,BLESIZE=91, DSORG=DA ,KEYLEN=4)

/¥ 360/50
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Figure A,12, Flow Chart of Program

UPDATEL
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OF RECORDS
DLL, ADD,
UPDATED,
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ETROR | PROCESSIRG

MESSAGL NEXT RLECOT™D
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Figure A.173,

UPLUDATED: Source Listings and
Job Control required
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XSUYS PL/T MFATEMNER AND PRECCHPILZR ) PAGE
UPBATED:PRyAESHRE 2PTINANS{MALIND G
/* */
e I A I A AR AT I IR AR ITATIIIVILRLA R SR IR CE ISR IXR TS e/
1% - */
f* THIS PFIOGPAY WAS W#RI[TTEYN FO2 FUTHRE UPDATES °F THE ACTIVITY- ®/
F® LOAD FJILZ, 7AIS PREIGIAM (AN 5E USEC TO ADD MNbwW RECHLIRGS, */
I* UPOATE cXIS5TiMs AECGEDS, &40 ublzTE L .»aANTeD RECUADS. =/
J¥ THE PROGRAM LETS YOU Kihosae THE WECOSSS THAT WCERE AUDUEDs UPDATED */
/% 0O DELETEN : : . =/
/* ’ =/
/¥ B R RN R R R RS IEN IR IR I RY FEEF IR IS AFTIRSFRAAS KT RN R IR F IR R eI IEN S
DC
L 1 DEMAND_DATA, 2 HESIS CHAR[A), 2 ACM_CCDED CHAR({4) : 2

DEPT_NAME CHA<{2J),y 2 D2ATA_TYPT(21) FIXZD YELZ(S.1):

SET:

DCL COCZ CHAR(1), CEPT_720F CHAS(S), INTEP 3IN FIXEDL31):
CCL FEGICHN CHAR(2) [1.IT (7)Y )3
PCL CEANDD FILE FEZCURN KeYED TNy (REGIDNALEIY) 5
DCL (ACD(25),0zLLcl) ,UPDATIZ2C1) CHAR{A)
ON ENDFILELINML)
GG T2 PRINTOUT:
ON KEY(DEYANND)
BEGIN:
IF CODE=' ' THEN
no;
PUT SKIPLAIEDITUI*FECORD wITH KEY = *,ADM_CCDED,? IS AL
READY EXISTIMGIN THE FILZ. INPUT IGNOREDL")ICOLIS)sA,4,
A)s :
END;
ELSE
IF CODE="U* THEN
DO
PUT SKIP(4IERIT(*SECID WITH KEY = ¢ ,ANM_CODED, ! T3
NCOT IN THE FILE. UPTATE IS IGNOTED'"I{CCL(S)eAy 3,403
END;
ELSE
0Q0;
PUT SKIP(AIEDIT('RECCED WITH KEY = ' ,ADM_CONRED,* IS5
NOT IN THE FILEes PNELcTE IS IGNGRED®* M(COL(5)sAsA,A}35
END:
GO TG SET:
END 3
"OPEN FILEIDEMANDDIDIRECT UPCATE:
1A,1D,1U=1: .
ANDDyDELUPDAT=" '3
GET FILELINL)IEDITICOALELEMAND _PATAHEG1S,, ADY_CLUDED,DEPT_NAME)(CD
(RSP EFTIRBED 4SS FY-1 83 Y Y B & -5 Y g=i I B
DATA_TYPE=.03
INDICATOF=34%:
GET STRIMNGIALM_COGAFRIENITLUINTEPYMIF(4)) :
IF INTERCL4%9 ThHFY
SURSTRIREGTSNscel) =220
ELSE
I[F TNTFRCLTGT ThTH
SUHRSTRIRFGIL 1y 3yid=?i?;
CLSE
IF INTZEL30Yg (H=Y
SUSSTRISEGIHTiede L)="2"5
ELSE
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KSU'S PL/I NEATEMER AND PRECJOMRPILER PAGE

SURSTRIREGTMNGI L) =223
IF CODE="0* THFY
003
DELETE FILE(NEAANNO)XKEY{ADM_CONED| JRESION) 3
DEL(ID)=ADM_CUDEDR:
I0=10+1:
G T SET;S
END;
00 WHILF(*1'5);
IF INDICATAR=82 Th=M
INDICATO?=34;
GET FILETINLIENITILFITCOLUINDICATORYSFI(2))3
IF LF=0 THEN
no;
IF COCE=" ' THEN
fala
WRITE FILE(NFEHAMDDIFRCMI{CEMAND _DATAIKEYFRCM(ADM_C
ODED]IREGICN)
ADD(IA)=40%_CiDEDs
IA=1A+15-
GO TO SET:
END;
ELSE
DO :
REWRITE FILE(DEMANDNIFROM(DEMAND _OCATA)KEZY(ADM_COD
EDJ IREGIGMY
UPDAT(IUY=A0M_C00
Iu=iu+1;
60 TO 5573
END3

m

Cs

END3 )
GET FILE(INLIEDTTIDATA_TYPEILFIN(F(5,1))3
INRICATOR=INOICATIR+83
END3

PRINTOUT:

PUT SFIP(4)EDITI'THE RECORECS WITH FGLLOWING KEYS WERE ADDED TO T
HE FILE : *)(A):
IF IA=1 THEN _
PUT SKIP ENITI*NCNE*}(CGLIS) AL;
ELSE
PUT SKIP EDIT(ADDI(CTLIS), 4230 (XI=1,4))2
PUT SKIP{4)ENIT(*THE RECCRUS WITH THE FOLLNwING KEYS WERE UPDATE
D ')A :
IF TU=1 THEN
PUT SKIP EDITU'NCME')(CILIS),A);:
ELSE
PUT SKIP ECIT(UPDATI(CHOLIS),(2C)}IXI4),A))5
PUT SKIP{4)SNITE*THE R=CORDS WITH THE FOLLAWING KEYS WERE DELETE
D :){A);:
~ IF ID=1 THFXN
PUT SKIP FRIT{'MGNE" MMCUL{S)eA);
ELSF
PUT SKIP =OITIAELI(COLIS) (233X (4),4)):
END UPDATED;

HNNNNEENMNNNEECENNNNE NN RrC T NCOT0D 0 EWe Wi W W N WWW W W NP

97



28

JOB CONTROL RECUIRED,

// JOB (FHORE273,3,2),SHEXKAR,CLASS=A
// EXEC PLILFCLG
//PL1L SYSIX DD #*
' UPDATED' soarce deck
-
//60,IN1 DD *
tesisevenessecnnae SAMPLE DATA CARDS ,..iveveccconncen
U 9900 190% CLASSROQMS 015.6
8100 UNASSIGNABLE, ETIC

/E

//GO ,DRIANDD DD DSN=COFHOS ,DEMAND,UNIT=2314, WOL=SER=111111,
// SPACE=(91,150),DISP=(0LD,KEEP),

// ' DCB=(KECFM=F,BLKSIZE=91, DSORG=DA,KEYLEN=4)

/* 360/50



KSUPS AL /1 NEATENER AND PRECOMPILEA PAGE

SFACTOR::PHNCENGAIFE LATIONS{YAIM);

AGAIN:

DCL JEBT_tave CrAS{Z1}y =013 [Haf{4);
NCL (RUR{ITLLTFI3) 730725 3T 08 2) FIXED NDEC(E+3 ),
SPACE_FACTTE(2) FICS: DrCUt T, 20 -
DN ENOPALE{SYSPITNT
REGING
PUT PARE FILE{SYSPEINTIFAITIVUNIT FLOOR CRITERIA z CLASS LAS
ORATOFRY')(COLISS Al ’

PUT SKIPLZIFILCIZYSPETMTISDITIMHEGTS TEPT=MAME : ]
QET/ SUR Sev ZPACE=")UCUL (45 ) e ADLTSTHY ' FACTURT)ISK]IP,
CAL{TY o A,C0LIET)4A) 5

ENP s

ON EXNCFILELISYSTH)

GO TU NCNes

SIGNAL FAd2PAGF{SYSPRIMNT):

GET FILELSYSO a3 IT{A-ATIS U207 _NAMEF(COLIL ) &tad o XT{1),A(2000 %
GET SKEIP FILE(SYSINICOITLSSFTPIRSTNIL) 2RI, SOR(TIIND [=1 TO 2
BIOXU2Y4F {2, 40 XU L}y Flbasd e i{ideFloe3))s
SPACE_FACTI =S FT2ekaTH/ (<~ S50r )3

PUT SKIP{Z2IFILZ{sYSP2 T JEDTIT(HEGISyDEPT _NAME YL 9 ,SIFTPERSTN(LE
pRURCLISSOR (L) 4SPACE_FACTIS(L) o " P SOFTRERSTHL2),kijr {2),50K21,
SPACS_FACTUIR[2)47% CuniFT2F=3T {3 ,RUT[2) ,30R13),.SPACE_FACTITM ()
JICOL (4 s 2 CrLIS3 s mallL{lApr e Pl e l) o X{1er{SelY e X1 sFlAs2) X
(th('I'El.Sr(T".C"Li?Lirﬁ;“l-ir&l-K(li.Flu.Z)-Ml}.Fl:uE.‘.Xlll.F(
Te2) oSKIP,CPLITE) s 297 {As2) g AL LI2F{Ds2) o X U1 oFl642) e Xil)aF{To2))3
GO TO AGAIN:

END SFACTOHS

Figure A,14, SFACTOR1: Source Listings
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KSUTS PL/T NLATFNER ANG PRECUMPILER PAGE
SFACTOUR:PeIITINEE DT TNG(MAIN] S E
CCL S5¥MAAND_UMIT (43 77 FIXFD [50T {15:343¢15)y .
DEM2ND_FACTOR FIXEn Tz0iae2)y S2aCT_FACTORI4) FIXED NEC(H42) 3
DLy WE51S ChaAxial, 2T _.AME CHERLZ20); -
ON ENDPAGELSYSPIINT) -

BECGINS

PUT PAGE FILE(SYSACIMTIELITIMIMNIT FLOOY CRITFRIA =0 MOy CLASS
LA JCOLIAS s v 0P D ATF 72838 Ch FACULTY'MUSKIPLZ),CELT54]),
AL®2 FTL TEalATNG FAJIWTYVI{SKIP,CLI5%) A" HEAD CHINT

GLY MSKIP,CULIS )y ab{ta  wfal COUNT G20 M{SKIP (ULl 4)s 20 ' HEG

is MEPATEENMT bt 20F SPACE=-"}{SKIP(2),C0L
(L) ALITFACT R IISKIP,CrLLES A
END S : :

SIGNAL ENDPAGE(SYSPRINT) i
AGAIN:T GET FILELSYSIT Y= IT{HE3IS, D7 2T_NAME, CEMAND_FACTORI(CUOL[1)Al41,4X

(1A 020) e AL F{T.1}
Th

P =T
PR

IF HEGIS=*ayE-"
GO TO OvVEas
DD 1=1 T 4:
SPACE_FACTOA(T)=nEaNT_Un IT (1 1%DEMAND_FACTOR 3
IF I=I THEN :
PUT SKIP(2)FILF{SYSaITIERITINESTS \NEPT_NAME , [ ,NEYANO_IINT
TEI) o DEMAND_FACT P 37ACT FACTOR(T)I(r2L 141 )42, COL(4T],2,C0
LEBB) yFILI C3LLTI,F () 4CLITTIZFI5,1)5C5LL84) 71742003
ELSE
PUT SKIP FILT(SYSPRINTIERITEE,(EMAND_UNITI{I),DEMAND_FACTUR
PSPACE_FACTIS (I1{r L (E2) g FULIWEOLLTLoF {4t COLLTTI,FI5,1)
+COLIB4YF(T,21):
END:

GO TG aAGAIN;
OVER: =ND SFALTOR:

Figure A,15, SFACTOR2: Source Listings
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KSU'S PLAL NEATEER AMD PRECOMPILER PAGE

{SUISCERIPTRANGE 4 STRTNGARANGEN ISP
FROCEDYRE QRTINS (MAETINS ;
SRR R R IR R R R R R N P R I H KU AN SN I FE T AR SR FASTEIR RS REae Ke wxk )

Fad LY.
i* UNIVEFRSITY SPACT PLANMING # : =/
/* . +/
/1% : PROJECTIUNS FOR XANSAS STATEC UNIVERSITY xf
VA . 2 ®f
I® . ) */
= ’ =/
r* L ¥
I® s essecassses DEFINITICNS GF [MP0RTANT VARIABLES sccassssvcsssncass/f
/= ' a/
I* STPCSC(LZ,13) ¢ STOAR=S WL PCS FCR EACH ROQM TYPE, F'R EACH- =/
F* COLLEGE. X sax[™ps GF 17 PCS VALGES PR RuGM TYPS ASSUMEH xf

fx  STPCSULL2,22) ¢ SivFoS all THD LS FuR FALCH A0 TYPE, FOCR THE =/
f%®  ENTISE "MUIVERSETY. A “ax[+p 0F 327 JALUES PFR 2.0 TYPE LASSUMED =/

7% CALUAD(13.iC.3)2 FPR A BARTICJLAS RONM TYPE E PCS THIS ARRPAY- =/
£* ACCUNULATSS Twi ACTIVITY L{ADN DATA, FIK THE OIFFEReENT LCAG=- =/
/% FACTCRS M SSISLE FTR THIS AC21 TYPE  { FCR CTOLLEGE ) af
f# UALGADI13,32,5) 3 >°3*¢ A5 224§ (FOw THE ENTIAE uNIVEFSITY) =/
J® CPMASFI1Z4170+3) ¢ 2COCWHLLATES PATNJECTSD MASF Fo3 ZACH £04AM TYPE =/
F% BY PCS A%. LEAD FACTURS RIFAKTIANS (FLP CULLEG: ) xf
f% UPNASF({1Z,5245) ¢ SAYE AS fAGyE  (FGR THE ERTI<E UMNIVERSITY |} *=/
J*  TOTALIL3,i2) : ACCOMULATIS P#R7TJECTED NASF FUON cACH ROUM TYPE AND /7
f®  ASSGCIATEY ©°f5 {FJ2 CJLLESE xJ
F*  TOTALULLI3, 12) o ACCPYLAT=S OO CTED MNASF FAR EACH RUOM TYPE LY
J®  AND ASSTLCIATETD PrS (e UMIYZISITY ) %/
FE NE,apae MALIMHM MR OF w04 TYPES (13F) ’ */
FE  NCpaeees “TRIAN MYMAEL 0OF BCS OEY RXJUM TYPE (FOR CGOLLEGEY: */
F®  TE vavL£s 4SSUMED ’ =f
7¥ MNUseses 28 ALOVE {FP2 UYNIVEASTITY): 22 WAL UEE ASSHUMED L7 4
/%2 Klswsss ST 2RrATER)RTES FO% ZACH P2UMe TYPor 5 aSSUMED =f
¥ TABLzZ{1iZ,2) ¢ THUHIS 2471 X STIRES THe LGOAD FACTORS ASSOCIATED =/
F¥ WITH =ACH =704 Typr *f
J* UNIT{O:3.}) ¢ CSTOSES THE UNITS CGF ALL LUAD FACTORS */
f* ROCMSUB(L:=2) @ STIReS THE DEFINETIONS LF DIFSERENT LOADL FACTORS®:/
f# DPNASF(32) @ ATCUMULATES To: PRAOJECTED NASF CUOERRESPONDING TO =4
J* DIFFZRENT 2CS */
J* PENASFI45]) @ ACCUMULATES EXISTING NASF CORFEESPONDING TO DIFFERENT®/
f* P(CS */
F* FLAGl, FLAS14 @ THESE ARE SWITCHES W~HICH ENABLE PRIPER READING x/
F& OF ACTIVITY LeAD D2ATA FruM THIZ [«&PUT FILE ®/
J* FLAGZ, FLAGSy SAITCHle SAITCHZ : THESE SWITCHES CONTROL CUTPUT- =/
F* PRINTOUT 27
F® FLAGS, FL.2GAHs FLAGT : THESE SAITCHES IMDICATE WHETHER COLLEGE=- xf
F¥ SUMMARY, UHIVEIRSITY-SIt4MARY, AND PCS—-SUMMARY ARF REJUIRED, IF =/
/*  THEY aFg (N,  THEN THE RESPECITIVE SUMMARIFS ARY KEZQUIRED =/
F¥ CARD]L : FAaSZh, CH19{A ) VARTA®L-Z. INFIEMATION FRUM FILE INPUTL =/
Jx IS RE2T INTO THIS VARTLALE x/
/% %/

P R s e L e e R e et Y,
/4 s:avssccsnasirIassssarysx GEULARE] sssssrstiAudssdassiiasadizamtins/
= =/
DCL 1 7=HAar1_NaTh, 2 HEGQS (Hav (4], 2 ATM_FGUED CHAT(4),
2 NcAT_NiaMry CHARIE? b, 2 CATA_TYPc (21) TIXcu 0rC {(Sal),
1 eX5PGaTR, 2 HESIS  LAM{4). F M _CLDCE (HAR t4), 2
SPOATA (15}, 3 oExRI™_CuLl FEXTD BINe 3 cXPCS  FIXeD 31N,

b P et e e et B b e P e e et e (e el b gt et s g e e ol et s et pd b b et et S el bt b e bt fes et fad el o et g et b el (et et e s s s et et
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KSU'S PLSI NEATEMER AND BRC(OMPILER DAGE

3 EXISTIANG_S”ACE  FlxXco AIM (311): .
PCL STRPCECIL13415) 14 “Txiie CrdASF{13410) BIM FIXe (211),
CALGACILI3513+50) FIXon D00 {1ueZls CPMNASHFIL3,lewwd) oIM FIXED(3L

'.'l

is TITALL13,10) =IN ‘E“L-l)"ll! -
DCL STPLSU(13,30) tin Fi4™ UZSASFOL3 L300 IN FIXINEZL)
HALOAD{ 1™y 54250 FIAFS _rr(l-vhlv UPMASF(L13eicen®) AIY FIXEN(3]
by TOTALULLZ,32) 31 FILRQ(Z2L) s

BCL TAARLE3{L3,!5) M Fiden,  2am {13) CHAR(3)y OESCREP(12) CH
ART200) s LEZMCZLEL2) EM FIXSD, Lo iNIVEL3) HIN FIXb'is .
DCL (R NCofillenil ) ZXTS202L 3
OCL (FLIOLWFLAGZ FLAG, L 204 FLAGSyFLAGE) AITIL) INIT (*11n),
FLAGZA 8IT(1) INMIT {*7'2), FL31 wLA 81T [1) I%IT {*3'R)y FLAGC R

ITi{l), CauNl CHAR{G.L) PASCO(PI, .
(CARDCIOUNTL 4 CARNDEL, TUTAL_CARLSLY E1N FIXZO, STAUM_CUDE CHARL(4G)
INIT (e )

ACTIVITY_LTAD FIATD NIC (7,2) INIT {Z.21,

(ROGY_CODE,,STRLAM_COIE)Y BN FIXFC,

PRUJNASF 20N FIXED (S1). SPACC_FACTCR FIXED De
C 1692 9EXNASF I8 FIXED (310, (SuITCHL,,3wITCHZ) 2170110,
TOTALL BIN FEXSTI31) 107017 (2D, DATAL  CBEARALLY,

CODE CGH2R{1}) , (PCa,xTPCECT0E) BTN FIYED,
(GRANPTATALL,GRAMDTETALSY) Lo FIKLT (21) INIT Q).
{COL_SUMMARY JULTVY_SHA44P T, 205 _SUMMATY Y (HAZ (4],

INTEP 3TN FIXFED (31}, FESIDN CHAR{Z) IMNIT (L) '),
PCSSKITCH (8) 3IIT(L) iRIT ((3) *¢*8), ADM_CGUE CHAR(4) NI

T {* *);
pcL { 2noAsy’d (01 ) CHARIE3 ),y UNIT {(L:237) CTHAR(3Z)},
{ADME yHEGTSC) CHARES) INIT (0 tYy PCSDEF{3) CH
AR{20), CPLLZSE CHASL20)) ZXTzevaL: ]
: GCL { PCaveiLlal]  Fidty Iy 3CNASF {GuUhiNM FIXED[31)e

PEMNASF{43]) AIN FIXE2(31)) =xXTesMNalL g
DCL LOCATN CH22(F) cXTesNGALS
DCL DEMANID TILE FECS2D KEYED ENV (REGTIOMNALIZ) ),
DACGD FILc RECTET K=YLDs cNVIREGEJKALLE));
f= =/,
I* - =/
[t tt*a####**s==**tt==¢t==#*=s====$=¢$$$t¥tnt$$$$=#2#33*#&#ﬁt*####ttt}
f* ERIpFESErpekrsexrxratxey N COnGITION UN{TS CERERREE AR Rk E xS
1% ' */
ON KEY(DEMANDD)
BEGIN;S
IE=5;
CALL ERRJORMI(P, IS, TATAL CARDSI. NLUAD s TCOL L, IUNTIV.ROCM_CONEPCSy
STPCSC,STPCSUI:
GO TA ONEs
END;
ON KEY(SPACED}
BEGING
[E=T3
CALL cuRO=MUP, 1y TOTAL_CARISL, mLUAD ICOL, iU IVeR0LM_CODEPCS,
STPCSC.STPCSUI:
GO TO iNEs

o
£

EYg g
f= */
i SUASCRIPTRANAE
3I6GIN:
LACATH=t MAINT S

IT=1;3

PR = = BN R P N PN = BN RO PN N B b e e (o et o od ot b o b B bt et e e et (o e B b et et e et b s et et Bl ped e e et e et g e g
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KSU'S PL/AL MEATENER AND PRECCMPIL=R PAGE

I*
/%

/*

/=
f*
/%

L

7%

CALL ESRMARM{P, IS KFACT IR 4MLOADS [C'L o TUNTV RUCHM_CINE,LPCS,STPCS
CeSTPRCSU S
IF ISTOP=0 THEWN
GO T ENRES )
PUT SKIP ZOIT{'HU«EV== THIS BeING A DEEBUGGING RUN THE EXECUTI
NN WILL FF FORCELI(A) G .
EMD3
NN COMVEFRSION
BEGING -
1E=83
IF FLAGC THEN
DO
CALL ERACAM{P.I=Z,KFACTOR,NLTOADICUL,, IUNIV,,AN0O4_CODE,PCS
+STPCSC,STPCSU ) 5
GO TO END;
END;
CALL FRAGEMIP,TF,KFACTUIRLNLGAD,TCOL « IUNIV,NUICM_CODE+PCS,STPLCS
CeSTPCSH) 3 ) =
INOICATOAL=INOICATIAL+123
GU TO T«0:
END 3
*/
=/
CN ENGFILTC(INPUTL)
BEGIN; :
IF FLAGS THEN
CALL UNVPRENTIISTRP,ACTIVITY_LOAC o0 M_CUDE yPPOINASF 4 FUNASF
yMLOAD PSS o Py LIV 4 STECSY W IIENASF,UALTAD  UPKASF L TUTALULTA
BLE2,RT5:1%,P=5C2TP,LGAL_SACTIRYS
IF FLAGS TH™H
CALL PCS2aMNTI(PLSSHITLH);
PUT SKIPI(Z)}ERIVLY fuA8AL FND JF THE PROGRAM®*)(A):
GO TS END3
END 3 !
*/
ON ENDPAGE(DEPSUM)
REGIN:
PUT PAGE FILZ(DEPSUMIEN[TI*KANSAS STATE UNIVERSITY @  DEPARTH
ENT SPACF SUMHMARY ' J{CTLIZZY40 3
PUT SKIPIZIFILE(LL 25U ) LETTIYHEGIS SEPT "y "RESCRIPTIAN? 4 'ROGV-
PCS ACTIVITY wnuilT SPFACE=  PROJECTTD =XISTIMG* HICOL{LS)
A COLI3E)+ A, CILIST) A UL DE, ITYPREY, TLOADT , *FACTNR T, PHASFY,
INASFI) (SKIP,CiL{Z25 s AsCULAS3 A4 COL(69) A4 COLISL)4A,COLIT%),

A,COL(13S) .40 -
PUT SKIP(2)FILZ{DEFSUM);
END;
L R  E E e s e s e e ey
*/
FINC GUT WHAT ALL SUYMARIFS ARF REQUIRID x/

GET FILE(CUANTRILIFMITECOL _SUMHARY yUNTV_SUTAARY s PCS_SUMMARY,ISTUP
Jlalal 204 )edls)eF (s )s
FLAGA=COL_SUadasY==0 n 183

L]
FLAGS=UNTY _Siimttts ¥a=t 4 3
FLAGS=PCS _SUMAAaya=t i 00
pe T TETLE pang =/

CALL TETLESUFLIG=FLALS,,FLANGADS
=/
NR=133

WMNNNMNEEFENMNNWWBWWWNE =R NNND SR LSRNNEERNRN N WG RN

o e e e e e e e e BN RN RO
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KSU'S PL/I NEATFMER AND PRECOMPILER PAGE

s

Fi

I*®

i

I*

I+

NC=103
MNJ=3D3
NL=05;

INITIALIZE ALL STORAGE ARZAS =y

STPCSC=04

CENASF=u3 -
CALDOAR=C ) i
CPNASF=0;

TOTAL=C3

UPNASF=3;

TOTALU=(;

LENCOL 4L FHUNTY=C3

PPNASF L PENASF=GS

GET SKIP FILZ(CONTRCLICDITATADLEZI IF{S) )

OPEN ALL FILES &7
OPEN FILE{DEMANDIIDIAZCT THMPUT,,FILE(SPACEL)INIRECT [MPUT,,FILE(IMP
UT1IRECOND SCOUSHTIAL [NBUTFILclOcPSUMIPLINT PASISIZE(S59 ), FILEL
COLSUMA)BIINT PAGISTILZ(57)FILOICULSUMBIPEINT PAGESIZF{H%)LINES]
ZELL32), FILE{UNIVSUMIRRINT PAGESLIZISS) #FILELPCSSUY PRINT PAGESI
ZE(S59);

ALL ERPUR MESSAGES PRINTED IN SYSPRINT x/
PUT FILE{SYSPRINTIEDIT(*ERARTR MESSAGES FOR THIS RUNTHICOLI54),A)

L]
PUT SKIP(&4IFILE{SYSPRIINTYS
SICNAL ENNPAGSIDICASUM}S
READ IN ALL SuFISITISNS. 270, */
GET FILE(SYSIMN)=CTTU("SCRIPEIRIOC I8=1 TG MAMILA(20)) 3
GET SKI® FILELSYSTWHIZOITULIRCANLIP IO TR=1 TD MREDM{X{L1),AL3));
UNITIG)=" L]
GET SXIP FILELSYSIMIENITOIUNITILFISD LF=1 T3 321 0{X{1).,A0(2))
ROOMSUS(C=1 #i271;
GET SKIP FILS{SYSINIENITI(RGOUSURILFIDG LF=1 TC 201)M{X(1),A(3))3
GET SKIP FILFEISYSUDNEIITI{ACSTEFR{IIIL0 JI=1 TO 3))LAL20)) 5
GET SKIP FILE(SYSINIEGITIIPCSVALIJJIDG JJ=1 TO 40)MIF(4));
CARDCOUNTLI=1;
FLAG1=®(Q'R;
fCoL,IuNIv=1:
READ FILEIINPUTLI}SETIP);
INOTCATORLI=73 .
GET STRINGICALDIIERIT(ADMN_COREN(AL{S));
IF ADM_CODDE=*NEW ' THEN
D0
READ IN CULLEGE IMFO LIKE HEGIS, ADMN-CCDEs COLLEGE NAME 2/
GET STRIMGISUBSTRICARDL5+28))E0IT(ARNMC,HEGISC,CNLLEGE) (AL
LYeAla)s2120));
GO TO ONE:
ENAYZ
[F THE DATA FOR CURRIENT COLLESE 1S OVER THEN CALL COLPRNT %/
1F ADM_COPE='CVERT [HER :
o0 : '
IF FLAGS Thed
CALL CALPRET(IST P ACTIVITY _L AN ANPM_CHf , PPAIJNASFE e XN
ASFeNLUAD G FUS el oL 10 il y 2T PESC o Lo AST o CALOAD 4 LPNASF, TOTA
Ly TABLE I 4Ai G Ju SUAT Py LbAC_FACTURD
.60 TA GNES .

L I I R P T R v el e e e e e N N N N N

109

10¢
1c7
128
ice
lhE
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KSU*S PL/T MNTATEM®ARA AMD PRECOMPILER PAGF
ENDS
/* PROCESS THIS CTARN ey

GET STRUNCISUASTR{CARDULy 54 2101 TICARD#L,,TUTAL_CARDSLI(F(Ll)F(1]
HH
CARDRCILNTL=C*PRCOAUNTLe LS

/% CHECK F7~ {2705 GUT Ok SEQURMCE ®/
IF CARUCQUNTL~=CARU®L THEN
paz
IE=33
LUCATN=" CAINY S

CALL EWRCPFA(PIFsAFACTZE yNLOADICCL s TUNIVROCHM_C2DL4PCS, ST
PCSC+STPCS '
GO TO ENDY

END3
IF CARD#1=1 THEN
00
IF ADM_CNDE=STADY_C3LE THEN
D33
1E=3;
LOCATN=® AA[ME S

CALL ERPURMIP,IZ,KFACTCR yNLCADSICLLy IUNIV,A Q" _CODEs
PLSSTPCSC,STPCSYI
GO T =N
END;
STADM_CODE=ADM_CODE;
FLAGC=%1172;
J%  LOCATE RECORDS IN THE ACTIVITY L©AT FTILE AND EXISTING SPACE FILE */
GET STRING(ARH_C DS )ESITLINTERI(FI4) )
IF INTESL14%0 THEM
SUBSTR{REGIUM,HE,10=731;
ELSE
IF- INTERCLASS TH:=M .
SUBSTRIREGIUN,2,10=21";
ELSE
IF INTERC3999 THZN
SUBSTRIGCZGIUNyRy1L)="2";
ELSE
SUBSTRIAESI THaReLl)=?3"3
READ FILEIDESANODNINTNINEAAND_CATAWKEY aDM_CO0c| IREGIOND 3
READ FILE[SPACEDIINTMEXSPUATAIKEYLADA_COUEN I FESIONDS
PUT SKIP(2)CILEILFESHMIENITIDEYANG _DATALHEGI S+ ADM_CONELDEP
T_NAMEJ{COL{1G) 4A,Ci(25)yAsC0LI31)s24)5
STPCSCUNE STRCOM_CI0E=03
FLAGA=!(C'E
END;
/J%* CHECK FOR INPUT CAZDS 3EING NUT UF SEQUENCE ®/
IF CARD#1-=1 THEN
[F ADM_CONE-=STAIM_CIDS THEN
Nas
IE=3;:
LOCATN=! S LR _
CALL FRARTRM{P 15 KFLACTOR yMLLUAGy ICUL s [UNIV,RCOM_CONELPCS
# STPCSC ,STPCSL) S
GGTO Foing
EMI) 3
Twis IF IMUICATMRL=37 THEN
GoOTO LR .

FLAGC="C*33

FNNMP RS SRS PUNNUGWWWULLULRECCEUVVMOS PSS LW WUARUWE G AU S WA WL W W W NN e W
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KSU®S PL/T NTATEMEIR AN PRECOVBILER PAGE
IF FLAGL THEM *
DO;

FLAGL=®C'4:
GET STRPINGIS I HSTRIIAPII 4 IHDICATORL»TYTIEDITILTAD _FACTORACT
IVITY_LNADI(FLZ o5, 0000
FLAGLA=9]'";
INDICATOF 1= 1" 2ICATORL+12s
GD T PRCLCESS; *
END:
DATAL=SUBSTRICALN], INCICATYRE,11) 5
GET STRIMGIDATALIETITIF LA _CiiNE s LUAD_FACTOR 4 SPALE_FACTORL,PCSMLF(
2V Fl2Ysk (52 ),F {202
INDICATORL=LSDINAT Rl *les :
7= CHECX 1F ALL TATA FIE THiS ccPT HAS BAEEN PRICESSCED =/

fx=  THIS IS I:OICATED 237008 Cide VALUE EZING ZERD =/
IF ROGHM_CODE=C THEN
DO;

CARDCOUNT1=03
SWITCHl="1"5;
CALL TOTL2ANT: .
PUT SKIP(2)FILS(DEPSUM)EDTIT{*GRAIL-TITALY ,GRANUTUTALL,SRAN
DTCTALZ)(CNL{40) 22 COLESE) 4P {1312 4CILE9R) P (12)20);
GRANDTOTALL,5rANNTUT AL Z=U3
IF CARDEL~=TNTaL_CAa2751 THEN
003
1E=3;
LOCATN=" HAINT
CALL EX2J34(P, [ +KFACTORSNLOAD, ICUL y [IUNIVROOM_CONE,
PCSSTPLSC,STPCSY ) :
GO TN END:
END:
GO TO ONC; ’ &
END3
FE SKIP PNUMMY DATA =/
IF ROGM_CDDE=79 THEY
GU TO TwD;
/% LDAD FACTOR =99 IMPLIFS THAT THE DE4AND DATA IS GON CARDS #/
IF LUAG_FACTOR=5%9 THeN

DO;
FLAGLl="1'B:
GO TO TWns
END; . )
/= # */
/*x */
f* PROCESS THE CARD FOR ANY ERRORS LIKE IMPRGOPER PCSy, LCAD FACTOR=- %/
I* ETC. = =/
PRCCESS: -
00 IPC=1 TO 4y
IF PCSVALI{IPLC)=PCS THEN
G TO CAIRYING
EMD G y
/% THIS IS AN ERRGR COEDITION ®/
[E=a;
LUCAT =0 MA LYY

CALL ZHWFIM(P I, LIAN_FACTNR pMLOAD s ICOL o IUNIV L FOrM_CONELPCS,STPL
SCe3TCSHIN G
an IT Twetg =

/% LOAD FACTS Y = G TMPLIES ACTIVITY LiAU IS ZERG =/

e e = e N U)W N B e b b b W W W W N R AN R N W W U M T T T U B L L L G W W N R TN b 1 e W ) W ) e
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158

186
185
185
186
187
188
139
150
190
190
192
150
196
191
192
193
154
194
155
194
196
167
127
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CARRYUNIRF ACTOR=LDAN_FACTR
IF LJdAJ FALTFr L3
KFACT: 'a=153
IF LOAD_FACTN =14 THeN
KFACTOR=143
IF LUAD_FACTUR= 2L [HEN
KFACTC+=173
09 NLCAD=1 TO Nis
IF TAGLE3I(~¥ MOk, NLOAD)=KFACTOR THEN

THEN

GO TO CoMPq
END 3
= THIS IS5 AN EFs0R COMDITICN =/
IE=5;
LUCATN=" MAINT

CALL ZRPNSM{P,1FE,LIAN_FACTNRNLNAD S TCOL ¢ [UMIV, 7 OCM_CODE,PCS,STPC
SCeSTPLSUD

GO TC Tars
Comp: IF LDAN_FACTOR=2 THEN
ACTIVITY_1.0AD=".3
ELSE

[F-FLAGLA THZN
ACTIVITY_LCA =0aTA_TYPE{LOAD_FACTOR}:
FLAGlA=10"9;
IF ROCM_CCGF=1 THaN
ACTIVITY_LCAD=ACTIVITY_LGAD*1G 3
P */
SHITCH1=LMIM_CNZ~=5TANLIM_CODES
SWITCH2=PCS~=STPI30 i
IF SWITERLISWITCR2 THEY
0Cs
IF FLAG3 THZIN
CALL TOTLPANT;
FLAGS=®1"'#8:
EXNASF=J1:
IF LUAD_F2CTCR=0 THEN
" DO
IF SWITCH1 THEN
FLAGZ="1%3;
ELSE
FLAGZA=]1%3;
PRUJNASF=C‘
ENDs
DO KSEARCH=1 TL l4: -
IF EXRCOM_CUNE(KSEARCH) =ROIM_CODE THEN
IF EXPCS{KSEARCHI=PCS THEN
no;
EXNASF=EXISTING_SPACE{XSFAPCHI}
GO TO EXITL:

END3
END:
EMD S
EXIT1: IF LOAD_FALTNE o= TUEN

PROILASF=ACTIVITY L on s =5PACE
IF-SaiTOHY THie
If-5wWlTCH2 T:H77)
IF LGAD_F A TUA=Y THEN
0g;
PR THIS IS An E=FuUR CuNODITION =/

m\n£~mlvnamtu&-ﬂ-4-d-lokhﬂ~m\no-0¢ra~ulbtnuhﬁl~urur-hidhJNv-ulwfthNn-rﬂw-uhnnruuau10h¢nawluauhan
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199
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232
2C3
204
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207
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2.9
210
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I€=5:
LUCATN=' . =A[nrs

CALL ERRITA(P I oLrali _FALTIRNLUAD  ICOL s IUNIVRUTM_C
DRE4PCS,STPCEC,STPOSUY
GO TJd TwWii;
FAD
IF LNAD_FACTOR =2 THEN
GU TD CHECK1;
IF FLAGZ THEN
D03
UT SKIP1Z)FlLElJEHSHHIFFITlPES’ IP{ROCM_CLDE ) « RONMIRDIM_T
OREY ] [ NEnS L AN _FACT TR ) W FCSAACTIVITY _LOAD, bl ITILGA
D_FAC?P?l|§P&CE_;iuiu\.PhuJ¢A§Fl{L,Ll311rl.L LIS3)sAl0aLlE
LY)sFU3) 4 COLIES) oF (5o 2)aCilliB)edsCdllo) e (742)4C0L{381,P?
{83221}
FLAG2='0"2;
TOTALL=TNTALL+?7NJINASFS
GO TN CHtCK 13
END3
PUT SKI1IP FILEISEPSUMIENTITIANIMSUI(LUA) _FACTIRY 4 PCS,ACTIVITY _L7AD
sUNITILOAD _FoIT0 ), 80ANs _SACTOr PR dJNASFI(COLLS Ty COLLS1) ,F{3)
sCOLLOSYsF U 22 o C LT3 e 10 QL ial ) o FLIT20,CPLI23),P[3)2(21)9%) 3
TOTALI=TOUTALL+PRUJNASF]

SHECKL: ICTLS=IST23

e
'
£

=

%

Lk
£ 3
£

IUNIS=1573°;
IF FLAGS THFN
CALL COLCHKLICOLSyACTIVITY _LOAN,BNNM_CODE4PROCINASFE,FXNASF,,NL
ADGPCS s P LEAC L oaT 2L s CSNASF 2 CALLACCPNASF o TOTLL o TASLE 3R 0ON
sDESCRIP,,LTO2D_FACTO1)
IF FLAGS THEN
CALL UNIVCHKLLUN ACTIVITY_LCAGRNOM_CUNE,PRNINASFLEXMASF ML
GAC.PCS.P'LEHU.IV.\JPV’” GENASFUALOADJUPNASFoTRTALU,TADLES R
OOMGDESCRIP L LOAT_FACTI A )

*/f
L 74
*/
UPDATE PCS TOTALS IF REQUIRED xf
IF FLAGA THEN .
D03
IF LCAD_FACTOR=0 THFEN
PPNASF(IFCJ—JPNaQFIIDri+EXY15F.
ELSE
PPNASF(IPC)= PRN&QFlIPf)+PEUJHnSF'
PCSSWITLHIPCS/AiC)=21"";
IF SHITCH1|SHITLrZ THEN
PENASF(IPC)=PEMASFIIPC)+ZXNASFS
END:
RESET RELEVANT QUANTITIES =/
STPCSCLCT =P8 3
STROCM_CUN=00M_CUDE
GO TO Twl:
®/
=/

*/

TATLPaNT: RUrLEM

ru
r%
f%

1283
L P e e e e T e R Rt R R R E R P Rt St R

=

THIS IS Yo INTcRMAL PROCEDURZ WHICH PRIMTS THE SU3TATALS FOR FACH®/

PN NNNEE S RWH PRI SEIWNNNRNMINAN RN PN NN e e e W W W uw W W WWNNNW T A O WU W

113

299
251
252
£52
253
254
255
256
257
258
2¢56
£ 5%
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KSUPS PL/I “caTENCE AND PEECOPILOR PAGE
J®  ApIM TY2T AN A PARTICIN A5 PSS, TETAL FOR 4 PARTICULAE RuUM FYPE =/
£ OAND ALL FUS ASSACTATO) w174 (T . xf
F* UPSATIS T7TAL, FITALYe C=ILASA & UFEMNASF &/
F* UPDATEs ToE FIMAL ToTALS (P<7 )08 AND EXISTIWNG) FOR A DEPT *f
/= » xf
& PR R AT Y R Y I YA TR AT REIANETRN I BII IR LKA TIEAEREN SIS XA TR A RA R S
ACL {SUZTOTALLLSUAT 3T2LZ) STATIC uld FIXED(3L) IHIT (C)s
N thvtqszia SYSTeM;s
IF FLAGZA THFN
g
FLAGZA="y' e}
TUTALL=FXMa5F;
PUT SKIP FILT(UE23gv)TDITI 440 ,STPCSTANE, TPTALLLEXNASF)
(COLUSE) pasT0L{al o FIZ 2CULISE) yP Y (EITL2)9" ,CLIGS ) 4P L
BYZL212");
GO TQ CUT:
END:
IF FLAGZ2 THEN
(015
FLAGZ=1'2'%;
TOTALL=EXSNASFS )
PUT SKIP(2)FILZ(2Z2SU*)EBITINESCRIPISTETTY_CINE] ,20NM(S
TROOM_CODE) o T #3¢ ySTRLSOUTEZTOTALL,EXMASFY(COLLS3L ) 2,C0L
(S3 e AsCOLI53) ¢ A3 CILTOLY oF (3D 9COL(5EY P (3121203 ,0 0L (S
GlyPY(B)ZIZISY):
GO TO CuT;
END3:
IF TIOTALL1=PROJNASF THTN
PUT SKIFIJIFILE(TE-SUMIECIT(EXNASFIICOLIST1,PY (B)2(2)S" )5
eLSE :
PUT SXIP FILES {”'?QHI)FU'T(‘°hB—TUT‘,<T°’°'”JE TOTALL,XMNAS
FIICOLIS2) 4 8,COLI0L) o F I3, CELU8G) R {1 32" CLLITI9) 4P (7))L
(2)9%}): &
cuyT: SURTATALL=TCTALL+54J T T3LL:

SUBTOTALZ=SU3TCTELZ+EXNASF

IF FLAGS THEN
003
TOTALISTRGCHM_CCRE L ICSLS)=TUTALLI+TOTAL{STROCM_CODE,LICOLS
13
CENASFISTROULA_CiI)DELICOLS)=CENASF(STROCM_CIODELICCLS Y +EXN
ASF3
END3

IF FLAGS THEN_
Do
TOTALU(STROUM_CONE y IJHIS)=TCTALL+TNTALU(STROC®_CCDE, IUN
is);
UENASF(STRITMM_CIOE. TUMIS ) =UENASFISTRIOM_CICEL,, IUNIS ) #EXN
ASF; .
tND;

IE STRGNM_TIDE~=1 THEM

GRAMATOT AL} =SR2 TaT AL L+T 5TALLS

GRAMATOTAL2 =0 A TOTALZ #EX15F

[F=SAaITCHL THZ,
nns
TATALL=3
EETURM S
e H

IF SUBTOTALLI=TT L1 THEY

LU#&b&uNu@#J‘b-F‘-P&UJ'-P'-{-‘#‘-P-F‘UNNMWMU-"J’U-F¢‘¥‘¢‘$"J‘-P'G‘J“N-F‘#‘J‘*‘+‘-P4‘J'UJN-NNNNI\NN
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KSU'S PL/T NCATEMHER AND PRECOYPILER

END:

IF SUSTOTALZ=FXIMASF TiHEN
nGs
SUBTOTALL,SUBLTOTALZ=C]
TOTALL=C
FLAGZ="1%73}

RETURNZ
END3

PUT SKIP FILEINEPSUMIENIT(*TOTY ,SURTOTALL,,SUBTOTALZ)Y(COL{5T),

PAGE

AyCOLIBY 4P (L )2V, T L (552),2M{C12(2)9%)3

SUBTRTALL,SUBTOTALZ,TOTALL=G:
FLAGZ="1"43;
END TOTLPANT;

END SPPROJS

HRNNNNNAWMON G A S
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CALL COLCHK

COLPENT

CALL COLPRNT
|~

PROCEDURE

—

DECLARL
VARIABLES

L]

116

oN

SUBSCRIPT-
RAIIGE

LERRORM

CALL ISTOP= 0

oy
CONVERSION

Y
L

ENDPAGE

v

PRINT COLL
EGE suMM
I&II

RESET STORACL

Figure A,18. Flow Chart of-
COLPRNT

AREAS

COLCHK

EXJTRY

ADD PCS 10
STPCSC MATPIX

( all PCS arr-
anged in ascen-
dinz order)

N STPCSC
JATRIX

CPDATE
CALOAD &
CPNASF




Figure A,19,
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(SUASCRIPT2ANGE Y 2L 'WLPRMT:

PRJCECUPEIICﬁLS.AFTIVITY_LFAH.UUL“_LQUE.PQHJNASF.EXN&SF.NLHAH.PC
Sy L NCUL s STPLSC o LidASE gL ALL:AL yUPNASF o TUTAL o THOLE 3o nTOMa L SCRIP

+LDAD_FACTOR) 3 -

,* */
f*lttt#*3i##=$#S-ﬂ#t**$¥t==ﬁﬁ$$*3*‘lt##U:ﬂ‘ﬂ*!t*:fatt*#!##ﬁttitlﬂt#ﬁfl*.tt*f
F2  THIS 22°CFMeE CONSISTS OF Ta) SECTIGNS . COLFRINT A COLCHK */f
/% COLPEMT IS THE ™Al =NFSY P2TNT, aty THIS SECTION NF THE T/
f* PPNCENUAE ACCOMOLISHZS THET FOLLWING 2= - =/
r* le 7RINTS COLLIAF S0l lz2s 1 & {1 L ¥4
e 2e HCSETS STONSGF ARZAS ®/
J& COLCHK [S THE SECONCARY ELTRY OCINT aAND THIS SFCTION OF THE x/
/* PROCEDUPE 2CCTAPLISH:zS TH- FOLLINING 31— : xf
/= le STCRES THE 2CS vALU=S IN THE HMATRIX STPCSC */
/= 2. UPDATES ALL TuTALS */
I7¥ eiesecssasasanessacesa P INMITIOMS NF IMPORTANT VARTAPLES seecee ¥/
J®  SUATGOTALL ¢ 2CTU#iLaTes THE P=<udifTeD NASF FOR A PARTICULAR */
7+ AND ALL ASSUCIATEZ 2CS x/
/* SUBTOTALZ ¢ cCCUYULATES THe EXISTING NASF FOR A PARTICULAR ROCM=- */
f* TYPE AND ALL a557CIATED LS x/
/% GRAMODTOTALL : ACCUMULATES THE PRNJZCTCD NASF PCR THE ENTIRE ®/
/% CCLLEG= =/
J® GRANDTOTALZ ¢ ACCUMULATES THE EXISTING NASF FOR THE ENTIRE */7
/7% COLLEGE x®/
7* FLAGL : S&ITCH HMSED TO COMTROL OUTPUT PRINTOUT =/
J* ALL OTHER VARTAALES HAVE BREER TEFIMED IN THE MAIM PROCEDURE x/
/*® =/
Pt i bt R Rt ettt et e e e e it e st L P E e et i EE 2 2 )
. o€ L

ICOLS,y ACTIVITY_LNAC FIXET CEC(T+2)y HGCY_CTDE BIN FIXED, - PR O

JNASF SIN FIXEDIZ11, cXNASF AIN FIXED(3L)40(LT20,PC8 1IN FIXEDS

AL
ER3

DCL LEMCIL(x)y ST203C0(=4=) RIN FIALD, CE{ﬂEFI*.*) Gl SIXEDL3L)
CALOADL=,=,=) FI(T) SOl 42)y CPMASF =.%,=) 21N FIXEDI131),
TOTALU =) 8% FIXEN(31), =0TM({*)} CHAR(*), NESCRIP{=) CHAK(*},
TABLE3(*,=} HBIN FIXcDs

DCL { ROGMSUR (L:3g) CHAK(3)y UNIT {(C:3G) CHAR(3)) EXTERNALY

DCL (NRGyMNCaMUsNL) ZXTIRNALS

DCL $ADMC CHAS(4), HFSISC CHAF{S), CCLLEGE CHARI[2C)) EXTEFNAL:

DCL (TCTALPHL13},TOTAL=z(13)) FIXED AIM (31) INIT ({i3dud.

DEF BIN FIXED, FLAGT oIT(1) INIT (*1°23),
[SURTOTALL.SUBTOTALZ) &IMN FIXEu(2l) INIT (0D,
{GRANDTCTALL.GRANDTOTALZ) 2IN FIXED (31) IMIT (G)e CHECKTIOT

BIN FIXED{31) INIT (G)y CHEK BITE1) STATIC INIT ("1'B}, Q PUOINT

DCL LOCATN CHAR{(E) EXTERNAL:
DCL DuUM2y {1,1) AIN FIXED INITIu):
ON CONVERSTGH SYSTr4:
ON SUBSCRIPTEANGE
BEGIN;
1E=13
LOCATN=" EOLPRNT';
KFACTN==85;
CALL =PRTPRMIGQ,+1E,KFACTOR 7 ILOAUS ICUL 4 IUMIV, [5,PCS,STPCSC,DUMAY
1:
IF 100LS=2 THEN
STOP;
PUT SKIP FDIT("i weVs+ THIS HFING A DERUGGING AUN THE FEXeCUTI
Ok wWILL 22 FORCTDrYIiA) ;s

NP L P TN N N bt e it e e et e B8 et 1 s 0 et et bt e e b e e e et B e e e e e e e e e e e el e el e e e e e e e
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XSU'S PL/I NEATENEX ANUD PRECOMPILEK PAGE

/*

RMC:
PCC:

LFC:

N

ON

EXDS

ENDPAGELICTLSUHA)

REGIMS

PUT PAGE FILTHICOLSYM2)ZNTITIYKANSAS STATE UNIVESSITY = COLLEG
E SPACF Sipasay [ L2344l -

PUT SKIPE3IFILEIC L A)LIlTIC JLLEGE ¢ "HEGLIS: "y HEGISCIICCLLS
el yCrLLOS)eAs )3

PUT SKEIP(3)FILE{ 0 LSUa)EoITI*NESCRIPTION 'R 00— PCS ACTIV

ITY UNMIT  PRGJIFRCTeD SRISTTAG JUCOLI31 A, CULIB2 )AL TYPZ?,
SLOAN T g *NASF I PHASFYI{SKIPpCOLIS3) 92 4CRL{EF) 2o LULI25) 44,C0L L
9EA):

PUT SKIP{Z)FILZI{COLSUMA)

ENDS

ENDPAGELLOLSUYT)

BEGING

PUT PAGSE FTILE{CSLIU=2)=DIT{KANSAS STATE UNIVERSITY ¢ COLLEG
E SPACE Susany [I193{C b{z2) A0 .
PUT SKIP{2)FILCICOLSU»=)IEDTITL*NLTE 2 THE DEF f SUZ NASF IS 1
N HUNDREDS CF SQUA-F reZTP MCLLLIL)AJEPTHD I AGF SURPLUS D
R JEF) HAS 3EZY  EX972585F3 £5 A PowCENTASE OF THE EXISTING NA
SFOISKIP,CTLIZ4 203 3
PUT SKIP{ZIFILZ(L2LSU*I2DITIYHEGIS ADAN=- ; COLLEGEY, "2357%
b D A e Y S L TV g P L g T TR -ANT)ICTLIB) A XU L
10 eAgX(8) A XI3) pagX{l) alex{2) L4, X{0) A A(2) -0 (4)yAJ(*C7 D
+REPEAT(* SUR- A VT TIMSKIPLCOLILZ) sA,COLL3TY4A) S
PUT SKIP{Z2)FILE(COLSUMR);
cND

x=/

SIGNAL ENDPAGE(CGLSUMAYS

IF CHEK THzn
SIGMAL FR2PEGELCTLIUME) ¢

CHEK=t 123 ' .

oo I®=1 TO N33 .
CO IP=1 T NC: : )
IF STRCSC{Ix,IP}=0 THEY
GO TO EXTC;
IF TOTAL{IR,[P)=u THENM
IF CENASFUIR,IP)=G THEN
GO TO CCONTP:
KOUNT=03;
00 IL=1 TO MLs
JI=STABLE3(LR,IL);
IF CPNASF(IR,[P,iL)=C THEN
© 60 TO CONTL:
KOUNT=KOUNT+1;
IF FLAG] THEN
DO
FLAGl='3%1;
PUT SKIP{2)FIL={CNLSUMA)EDITINESCOIP(IR) RANM(IR])
T1? P 1R000SUBIId} o 5TPCSCLIP W TR CALOADILIN, 1P, IL)
SUNITIJU)COMASFILN I 2, 1L I IUCTLETE) o2 9Cnll853) 4000
CLIGL)gF (203 C LI585+ {HaL)yCLUTSIA,COLLITF),P ML
o¥2');
G3 T9 CONTL:
ENGs
PUT SKIP FIL-(CLSUMAY RO ITIELLMSURLI) ,STPrSC{IR,IP), 0
LOAD(IRa IR TL) o I T LI o0 T Tl m o TP TLII(C LUST) e 400 0L
(61 o FI3)4CoLL55) oF L 0al ) gt LU TS5 adoCULUTT) 4P (L)L )

P HECITC PP CCOVMSVNFFUVVMR ISP BN NNERENNMORN ORI NN NN N NN N SN R ST =

-
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KSU'S PL/I NEATEMER AND PHLECIAPILER PAGE
COMTL: tND LFC:
IF FLAGL TH=N
003
FLAGL=7.R; -

EXTC:

CONTP:
CONTPR:

SUMRY2:

PLOOP:

PUT SKIP(2IFILEICILSUMAIFDITINESCRIPIIR ) LROCMITIR) LST
PCSCUIA, 1Py TOTAL{T24iP)}0itaSHITIR,IP)I{CTL{L ) A, C0
LU53) 8, Cul{ollem( ) CullTG) P (1u) 2, LILIYD) P (A)L
(219*1;
END;
ELSE
D03 .
IF KOUNT=1 THEYN
PUT SKIP{J)FILT(CUOLSUMAIEDITICEHASFIIRLIPII(ICOL(S
0)4PU(RIZ(2)2");
ELSE
PUT SKIP FILT{CNLEUMAIEDITIYSUR-TGTY,S5TPCSCLIC,IP
PoTOTALLIN W IP} LR ASFLIP IPYI{CILISZ) 4 3,COL(61),F
(3),COL0T79) 4P {1302 %5LOLLGI),P L1 )5
END;
SUBTOTALI=SURTATALI+TOTAL(IR,[P) 2
SURTOTALZ=SUERTITALZ+CENASFIIR,IP) s ~
TOTALP{IR)=TOTAL2 ([ ) «TATILIIR,IP)3
TOTALL(IRI=TITALI(IRI+CEMASFIIR.IP) S
IF IR~=1 THEN
GRAMDTNTALI=CIANDTATALLI+TOTALIIR,IP)
GRANDTGTALZ=GE2NITOTAL2Z+0ENASFIIR, IP )3
GO TO COMTP;
IF 1P=1}12=2 THEN
DO
SUBTOTALL,SURTCTALZ=4;
FLAGL='1'9;
60 TO CONTR: .
END3
PUT SKIP FILE(LCGLSUMA)EDIT(TCT? ,SUSTATALL,SUSTOTAL2)(COLL
SThedyCOLITSY 2 LUV 4COLISU) P LICIZ )
FLAGL=%1"'P;
SUBTOTALL.SUBTOTALZ=(S
GO TO COMTR;
END BCC:

END RMC
PUT SKIP(Z)IFILE{COLSUMAY=DITI'GRAND-TOTALY,GRPANOTOTAL L, GRANDTUTA
L2IMCOLE2) p g COLL TS o PO L L 2% 4COLIRG) 4P (1YL )

PUT SKIPI2)FILE(COLIUAB ) EDTITIHEGISCyANMC4CCLLEGEILCOLIB) »ACOLIL
2} sA,CCLILLTY 2D N
TOTALP(S)=TOTAL2(5)+TCTALP (G }+TCTALPIT)

TOTALE(S ) =i TTALE{S)I+TUTALF{&)*TUTALE(T):

TOTALP(G6)=TUTAL2(Z);

TOTALE(&)=T3TaLE(T) 3

TOTALP(T)I=TSTZLP(7)s "

TOTALEL 7)=THTALF{?) 3
TOTALP({R}=T2720L2(1 i)
TOTALDT (8)=TF2T L0100
TOTALP(G)=T-»7 2t 2 11)sT T
TOTALE(Q)=TTALRECLL}+ii3TAL

oo
=

)
)

Fago

(1
(i

J=2 T3 agy
IF ToTaLkld)=u THEN
{018 H

SR Rl ol e R el e e R AR R R PR VRY WV RV RE RV I TRV S I WO FORT I Dot - s 3 N Y Y RO IV A PR T A S
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KSU?S PL/I MIATINMER AND PRPECLMPILER PAGE

TOTALP(H)==TOT L2 (JI/1U00 :
PUT SKIP{ZIFILO(SULauB )Y e ITITOTALP{I) o "> M ICGLIUT) o F (5]

136
147

1 X041 ,A) 35 1.7
END: - 1.8
ELSE & 1<
B8 1C9

DEF={TOTALE(J)-T T ALFIJYI=1LS/TOTALE(D )
TATALP(I}={T T L L I=TOTALP{I) DL 0,

110
111

PUT SKIP{CIFILZICLLIUMAJELITITOTALP{I) ,OFF)ICOLIL)LF(5) 112

1 X{11.Fl&) )2 : 112

~ ENDs 113
I=1+113 114

EMO PLNAPS
r#* RESET STORAGL AREAS =/
CALCAD(®+% 4% ) =003
CPNASF(*,*,*)=03
CEMASF[#,+) 4 TCTAL(*,42)=03

115
116
116
117
118

STPCSC (=) =03 119
GO- TQ OVER: 120
1% ®/ izl
I* - N L4 121
/= */ 121

COLCHK: ENTIY(ICILS,ACTIVITY_LGAD,ROOM_COIE, PROJINASF, EXNASF, SL{OADsPCS 43,
LENCIL s STPESCy CERASF ¢CALCAD s CPNASF , TOTAL e TASLES o RO0OM,DESCRIPLOA
D_FACTCR);

IR=R3O4_CADE

B0 ICOL=1 T7 NC3 - 123
IF STPCSCIRCIS_£NDZ, ICCL)=PCS THEN 124
GO TO TEST: 125

IF STPLCSCURCOM_COOE, ICOL)=C THEN
Dos 127

LENCCL{INDM_Chus ) =IC3L;
STPESCIACOM_CGNE, ICAL }=PC53

GO TO TEST: 130
ENDs ) 131
IF STPCSC{ROOM_C3DE, ICILI>PCS THEN 13z
DOz 133

LENGTH=LENCOL(RTDOM_CNDE);
NTIMESSLENCOLIRICYM_CCUE)=ICCL+1
DO KCOL=1 Tu HNTINES:
STPCSCIRMCM_COLEyLEnGTH+L)=STPCSCIRCM_CLDEL,LENGTH)
TOTAL{ROCY _CO0Z4LoMGTH# L} =TOTAL{FINTM_CTOEZLENGTH) 2
TCENASF{ROCM_COCTsLENGTH#LI=CINASFIRULCY_CODELLENGTH) ¢
CALOADIROGA_CINE s LENGTH+Ly* )=CALJADIROCM_CCODESLENGTH

1¥)3 140
CPNASFIPIOM_CIDELLENGTH+1,y *)=CPNASF(ROCM_CGLCcyLENGTH 141
v¥)3 141
LENGTH=LENGTH-13 - 142
END: 143

LENCOLLRONA_CIOE)=LENCILIROOM_CODE)+13
STPCSC{~:XMWM_C20t, TCOL 1=FC53

CENASFI237 _CONZ, [COLY 4 TCTALIRR™ _CuDE, ICOL }=03
CALOAMRUGM _Cide o I01Le*)=d4 3

CPANASF(ACOY_LOuF« ICULe*1=03

60 TOQ TRST;

ENDS

144
145
146
147
148
149
120
151
152

E'Ds
TEST: IF LOAN_FACTOR=0 THMN

NN LPPELPLPARNN AT NN P WP PP PFPUBWUNER RN NERER PR P WRe S
-
[
o
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KSU'S PLSI NIATENLER AND PRECDMBILER , | PAGE
PROJNASF=EXNASFE; 2 153
IN=ROUM_CN0%s g ) . 1 154
CALOAD Iy 10V o SL A0 =02 JADEIN  TCOLSNLUAS ) #ACTIVITY _L13ADS 1 155
CPMNASFUIN, ICTL o i D) =C20ASFLIN, ICUL $ALGAI+PRUINASF 1 150
1CoLS=1CuL s - 1 157
OVER: END CLLPRiNT: 1 158



URVPRRT

FROCLDURE

CALL UNVPRNT

3

CALL UNVCHX -

DiLCLATE
VARIAGLES

Y
0

| ZRRORM

123

CALL

SUBSCRIPTRANGE

Y

od
CONVERSION

3

OoN
ENDFACE

PRIGT
UNIVERSITY

Figure A,20, Flow Chart of
UNVPRNT

SUMIARY /

UNVCHK

ENTRY

ADD BCS TO
STPCSU MATRIX

( all PCS arr-
anged in ascen-
ding order)

UPDATE UALDAD
AND UTHASF
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Figure A,21. UNVPENT: Source Listings



KSU'S 2L/1 WTATENTH AN DRELAMPILER PAGE

{SUASCRIPT T ANC ) SUNYESNT: .
POOCELURFLIUN IS qACTIVITY LA, 200 _FODE PROJNASFLEXNASFLHLOAD, PC
Se el EHINIV e 3 TRPESH G UTHISFyUAL ATy UPNASF o TUTALU» TALLE 3 o, oM, HLSCR

[P LIS _FACTRR ) ; -
"‘*I*‘*tﬁ=#‘3:*3'#'=t*$*3##¥’=¥2*‘3§‘33*#*’38*“3**#*‘“*‘*3"““l**',
I® =/
/*# THIS 2?0Cfouns FOMSISTS OF Tw SECTILNS @ UNVECHK AMD UNVPRNT - #f
F® O URNVCHR IS A7 Z%TeyY 20 INT IN THIS PRILEDUKE ACLOMPLISHING THE =/
/% FOLLOWING 3= . . *f
r* la STNACS THE PLS VALUES IN THE MATRIX STPLSU ’ =4
= e WPDATES ALL TCTALS x=f
F®E OUNVPINT [ Tuf SATn ZMT2Y DT weiCH Pe [NTS THo IV SHUMMARY =f
,‘ PhAEETETEI R ALy _]F_ IITI:'!_"S :}‘F ‘[49."‘”:1':‘:}'[ V,’.'{IAL'-[-_:S ==s$=s:k*zszg=¢f
2% SUSTOTALL @ 2OTUMULATES Thi P2GJOCTED MASF FOR A PARTICULAR =f
/®  AND ALL ASSOCIATFED 208 L ¥
/¥  SUBTITALD 1 ACCUMILATES THE IXISTING NASF FUR A PARTICULAR ROOM- %/
/% TYPE AN} 2LL ASSTCIATED oCS =/

£% GRAVOTATALL @ LCRUMJLATSS TH: DRNJECTED NASF FOR THE FHTIRE UNIV %/
/¥ GRAMUTCOTALZ @ IZCCULMYLATES THS —XESTIMG MASF FO? THE ENTIRE univ =/

F* FLAGL : ITHITCH USED T2 COUTROL CUTPYT pRIATOUT - =/
F* ALL OTHER VARIABLES HAVE o€EM DEFINED IN THE #AIN PROCEDURE */
r=* ’ xf

FEEEE A Rt 22 PR 2 2R 22122t Bt PRt s it 2 r it s sttt R iR s
DCL IUNIS, ACTIVITY_LIAL FIXEZD DeCiTe2)s 2L0M_CODE BRIN FIXED,
PRUJNASF BIN FIXFO{31), FXNASRF AN FIXED(BLI'NLUAD,PE§ EIN FIXED:

DCL LENUMIVIF) STOCS ) {™,%) AIN FIX:=U, UENASFi=,=) 0IM FIXEG(31)

UALOAD(=,>, %) FIxF) DIC{31Ze2)y UPNASFI®,%,%} 81°] FIXEN(31), TOT
ALUI*.#] RIN FIXTT(31}, TAWEI(%,=) JIN FIXeD,y, RICMIx) CHAR{%F,

TEECARIP () "‘Qlw}. :

OCL | ACL@Sy® {2:z2) CHAR(3) e USIT (L3380} CHﬁR(’I, EXTERNALS

DCL (NP RCsNUS ML) SXTZUMAL:

DCL LCCETN CHAS{3) FXTESwAL, % PGIKTER “

BCL NUHMY (1,13 301 FIXED INITUSYs 2EF BEN FIXEDI3Z1)

/* */

DCL  FLAGLl BIT{i) INIT{'1YR), DEF PRI FIXFDC,
(SUBTSTALL,,SUATATALZ) 3™ FIXEC{31) INIT (2).

"IGRANDTCTALL +GRARITAOTALZY 41N FIKED (&T7) INIT {u):

Ir* £ Y4
DN SUBSCRIPTPANGE

BEGINS
1E=13
LOCATN=" UMNYPRNT';
KFACTCR=883

CALL ERRORM{Q,1E,KFACTIR,NLCAD,ICOL,IUNIV,1R,PCS,DUNMY,STPCSU

'
IF IUNIS=Q THEN
STOP3

PUT SKI? EOIT('HOWEVER THIS AREING A DEBUSGGING FUN THE EXECUTI

ON WILL RE FOICEN'I(A);
EMNPZ
) ON CAMVEASION SYSTEM;
/=* */
LN ENNPAGF (UMT VSV

AEGING

PUT PAGS FILR(UNTVYS M DITLORANSAS STAT: UNIVERSITY : SPACE
SHMMAZY RY w0700 TYPZS o (L3}, ) .

PUT SKI2{ZTFRILcluIvse: " Je i ITHIO-SCFIPTINN FiioM= PLS
ACTIVITY UMIT  3=<2JECTED EXISTING SURPLUSS X JF'){COLIZS

PO PSS R I b= = et NN R W WD PN TN NN N o 1 ot ol o ot ol it (ol ot Bt e food i e ot ot ok e b et et et et et it el (et e el gt et (et et et et et et
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KSU's PL/1

/1%
I*

WEATCMIR AND PRFCUOMPILER PAGE

oA OTYP S0 QL Sr 0 GO ASFY GV ASFY  "HeFICITY  *CXISYIICTL (43 ), 4,y

COLLE I a2 CTLET0) 00t "Ll T e A Culiva)sAscLliLu3) oA )3
PUT SKIP{2)FILE (URKIVIU™)S
END 3 -

L4
*/

SIGNAL EMNCPAGE(UNIVSUM):

/=
RMU:
PCU:

LFuUz

CONTLU:

EXTU:

*7

032 [P=1 TC NRj

oG IP=1 TO N4
IF STPCSUlIF,IF)=u THEN
GG TO EXTu;
IF TOTALU(IK,I[P)=0 THEM
IF UENASF(I=,IP)=C THEN
GO Ty CONTPU;
KOUNT=03;
€0 IL=1 T3 NL:
JI=TABLEI(TE,.IL )
[F UPNASF(TR,IP,IL}=2 THEN
GO T CONTLUS
KOUNT=KOUNT +#13 -
IF FLAG1 THEN
on;
FLAGL='Z%8;
PUT SKIP{2)FIL-TUMNIVSUMIENITICESCRIPIIR) JFOOMIIR)
Ji® v RPunmMSUBTIIY o STPCSULIRSIP) JUALGAGT IR, IP,LIL)
SUNIT(II) yUPHASFL I iPo TLIIICTLIZ2Z1) AW CIL(43)4A4C
OLAIS1)4FL2)yCIL035)4FiSe11sCTLIL0) o A,COLITU)FLLC
13
GO TD CONTLU;
END: :
PUT SKIP FILEISMIVSUMIZDITIEZOMSUR{II) »STPOSULIR,IP) I
LOADUIS, IR IL U idTT{dd) P MNASFITEZI2 ILIMICALI4T)A,CCL
{1SL)aF(314COLISZ) 3PSyl ILIGE)2A,CPLITIMFILT) ]S
ENC LFU:
IF FLAG1 THEN

bltH

FLAGL="0"'R; :

PUT SKIPIZIFILE(UNIVSUM)EDIT(DESSCRIP{TIR) +RODOMIIR) ST

PCSULIRsIP) s TOTALUITIRsIP ) 2UENASF{IR,IP)ILICILIZ2Y)A,C

OL{43) Ay COLIS1YyFU3)4COLITC)FI15)COLIBL)sFLLC))

END3

ELSE

DO;

IF KOUNT=1 THrHN
PUT SKIP{C)IFILE(UNIVSUM)EDITI(UENASFLIR,IP}ILCCLLR
LheFL1IC) )
ELSE
PUT SKIP FILE(UMIVSUMIEDITIISUR-TOT ,STPCSU(IR,IP
PoTOTALUCTI L s TP o UTNASFIIRLIPIILOTLIG3) 0 A,CCLISL ),

. FU3).COLUTI)FLLL)yCulidllF{13))

END3 .
SUBTATALI=SUATITALT+ T TALU{IR,IP):
SURTOTALZ=SURT AT /L2 e WASFLInIP )3
60 TC COMTPUS

[F [P=1]iP=2 ThrY
s TO JuHe;
PUT SKIP FILC(UIVSUAIFOITIYTOTY ySUITOTALL LSUBTATALZ)ICOLT

WHrPFUWUNMTGTOCPOCOAPLPNMNMTOMAMS PSPPI PANIPLUNNELIRUNN NN
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KSU*S PL/I %NcaATE!

JUMP 2

CONTPRUS
CONTRU:

/%
/%

i£2 ANL PRECUMPILES PAGE

GTI+ACOLITL)WFIL: 1v’"'("11oFll

IF SUBTUTALZ=, Tr-=x .
PUT SKIP{ M) ribtT(0niveudyeLIT{(SUCTOTAL2-SUBTOTALL), =1}

(COLIS2 s FILL)+CLLilu%) ) =
ELSE b
ong:

DEF=(SUBTIHTAL?-SUSTOTAI LI=]1LI/SUSTATS

PUT SKIPI.IFTLEMUNIVSUNEATITILS U“TUT4L°-SUBTUTALI),D
EF)ICOLIZ)+T110L1+CILULu30.FL4));

END;

FLAGL="1'83

GRANDTOTALI=GRANDTUTALLI+SUSTOTALLS

GRANDTOTRAL2=0RALLTITaL2+SUBTOTAL 2

SURTUTAL1,53UBTSTALZ=

GO TN CUNTRU;

8D 2CU;

crn 2My;

DEF=(5GRANOTOTALZ-GRANETOTALLI=1 2 /GRANDTCTALZ S
PUT SKIP(A)IFTLE(UNIVIUNI e ITTI ORund=TOTAL® yGFAMDTOTALL ,GRLLOTOTA
L2, IGRAMDTSTALZ-GR ANDTATALL Y. RE E,‘CULtarilﬁ'LJL'?U!'f(lD"LhL‘Pl
'vF‘lui'C3L1°2]lr(1U)ngL(l;3|rF(#l)-
GO TO OVER;'

*7
*/

UNIVCHK s ENTRY L TUNTIS S ACTIVITY _LL AN ROGM_CLDE 4 PROJNASF 3 “XNASF 4 NLOADWPCS 40y
LENUNIV,STPCSULUZNASFUALOAD UPNASF, TuTAlUvTﬂdL =32 kGOMyDESCRIP4L

_ DAD_FACTIR) 3

IR=300M_C2E;
DO IUNIV=1 TJ "3

IF
- GO
IF

IF

STPCSULRGU_LNDE, IUNIVI=PCS THEN

T2 TEST:

STPCSU(ROTYM_CIlE, TUNIVI=U THEN

DO; .

LENUNIVIE U _Z. e =iUMlys

STPCSUIRNOM_CCOF, TUNIVI=PCS;

GO TG TEST:;

END3

STPCSUIRMNOM_CULE, [UNIV)IDPLS THEN

003

LENGTH=LEMURIVIRIOM_CUDE) 5

NTIMES=LENGTH=IUNIV+];
DO KCOL=1 TC ~NTIMES:
STPCSUTRICH_CINE,LENGTH+L)=STPCSU(RNCM_CUDZLLENGTHI ¢
fﬂTALUlRUU‘ CICE S LENGTH# L) =TOTALWFOM_CODEWLENGTHE S
UENASF{R/ICA_CIDEZLENGTH# 1) =UCNASF{RIMM_CODELLENGTHY ;
UALOAD(RAGA _CICEZLENGTH+1,y #)=UALGAD (AROUM_CODE,LENSGTH
%)
UPNASFIROIA_CODEZLENGTH+ L, ¥ 1 =UPNASF (ROOM_CAODELLEHGTH
v¥)3
LENGTH=LENGTH=13
END;

LE“UNIV(FJF“_iTQE}=LE'UHIV(:QOH_CODE)*I;

STPCS”(*'? e [ IV I=PCE S

DENASF LR T _Civie o fidniV o THT AU nOuA_C 0B, TUNTV )=us

UALDAC IR M _ r—‘ e TV sl2le

JPNASFI&HH4_fIub;l”l!Vp*l—J:

69 TO TCSTs

=403

FRPIEFT L P LVATNNV N DO NP PP WEEEP DWW WNE e e e =N WM WWWWAR L OAE S § 5w
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KSU*S PL/T HCATENER AND PRECAMPILER PAGE
END:
TEST: IF LOAD_FACTO=u THEN
PROJHAS F=FXNASF3 ]
IN=ROCM_CuUn*®: -

UALDAT (IN, TUNT Y NL A0 ) =HALE AT TN TUNTV o NLOAD I+ 2CTIVITY _LOADS
UPNASF (TN, TUNTIV Nl A0} =PNAS e [ Livy JUNIV o NLOAD ) #PACINASF §
[UNIS=RURTVS )

OVER: END UNVPENT S

- (NN

128

110
111
112
113
114
115
116
117



Figure A.22, Flow Chart of PCSPRNT

PRINT PCS
MAIR
HEADINGS

PCSPRAT
PROCEDURE

!

DECLARE
VARIABLES

ON ENDPACE
PCSSUM

¥

BBnvERsTON

PRINT LASY
PCS MAILJ

CATEG SUB
TOLAL TIF

e, T
TS PR e o

UPDATE .
L CPAND TOTALS

RILT PCS

UPDATE MAT. CATEG
GRAKD TOTAL { SUBTOTALS,
UEF/SUR,

PRINT PCS
MATH CATEG

HEADINGS J[

PCS TOTAL
DET/SUn

. UPDATE
SUB TOTALS

PRINT TUIS
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Figure A,23%, PCSPRNT: &Source Listings



KSU*S PL/I

MFATFNZR AND PRECOMPILER PAGE

{NCSURSCRIPTOANGE ) I PCSPRIT:

PINCECUITIPCSSWITOHDS

PR R B L L e s At R e e S R e )

r® - =/
/% THIS PTCEDUSE PEINTS AUT TH: PEOSRAM CLASSIFICATICM SUMMARY =/
F® ceesesnessssacssneas . PinlTITS TP [4ICATANT YARTASLES seseeee F/
/* SUBTATALL @ ACCUMULATIZIS THF P-uJdelCTol NASF FOR OEACH PCS MAIN=- . . 3/
/% CAT=ZGNRY g x/
/%  SUATTTAL2 3 ACCUMULATES THE ZXISTING NASF FCOR CACH PCS MAIN - =/
f# CATCZGSRY =/
F= GRANOTITALL ¢ ACCUMHLATES THS PENJECTED MNASF FA THE ENTIRE UNIV =/
/% GRANDTTTAL2 @ aCCUMULATES TS SXISTING WASF FTR THe INTIRE DNIV =/
f*  ALL JTRHEI~ VARTABLES HAVe ~“zc™ wEFINED [N THE MAIN PRTCEDURE =/
,* adsansscssscassese -‘l:‘i C\-:'H;}I‘I'l‘;\! lJl“llTS 20 TeedBaPIASSSS SRS S gI
/= ) LT

J R R AR T E I FASITAII I L AIEIII XX TRFF XX T AR IFIIRTBRZESXZNRT R xS

ncL P C

SSwWITCH (=) 31T(1)3

AL;

ED (31),
s
/=

DCL ( PCSVAL{&C)  FIXED AN, PPNASFL&4C) BIN FIXEN(31)
PENASF(40) BIN FIXcDI{31)) IXTCArmAL, PCSCEF(3) CHARI(ZO) EXTERN

DCL PCSSUSBDEF(43) CHAS{24), STKK FIAED RINS
DCL (SUBTATALL,SUTT TALZ) AIR FIXEDI31) INIT (l).
(GRANDTGTALL,GRANOTOTALZ) w1 FIXED (47} INIT (L) DEF BIM FIX

STPCSEPNASF FIXED zIN(3L) IMIT (G)s
=/
*f

ON EMDPAGE(PLSSUM)

BEGIENS
PUT PAGE FILE(PCSSUMIEDITE*KANSAS STATE UNIVERSITY ¢ SPACE
SUMMARY RY PCS')(C il34),4)3
PUT SKIP(2)FILF(PCIS:A)ENIT(*RCS . NRFESCIIPTION pEQ
JECTED EXI3TInG IUUVLUSS T OFFIICILL33ie ADIONASF
HASF DEFECIT  520J9)(SKIPLCLULUIGET) a3
PUT SKIP(2}FILZ(PCSSUM);
END;

ON CONVERSIIN SYSTEM;

FORMATL:FCIMATICLLISU) oA+ CILIBL) 4P L12) 2" ,COLIT41,P " (B)Z{2)9",COL(35]),Fl

10}y COLIST Yy Fl&}) 5

FORMATZ2:FORMAT(COL(S ) o A4 C2LI51 D2 {1D)2,COLIT4)» P {B)ZI2)S*,COLTES5).FI(

PCSLCU?:

1l «COL{LCD),A)

SIGNAL EHDPAGE(OCSSUM);

GET SKIP FILE{SYSIN)EDITU{PCSSURCEFI{JJIDO JJ=1 TO 4C)I¥LA(23))3
STKK=103%

I1=1;

IF PCSSWITCH(TI}THEN
PUT SKIP(Z2)FILE({PCSSUMNIZODITISTKK,PCSDEFIIL)})ICOLI(33)+F(2),.COL
(37)+4) 3
20 JJ=1 TC 433
KK=PCSVALIJJI/123
KK=KK*153
11=KK/133%
IF STKL~=xK THZN
N3
IF SURTLTALZ=u THEL
IF SUaTaOTALL1l=) THeN
G TO MeXT;
ELSE

PO WNE WNNNNN MR F b b e e s = DN NN BN N PN e e e et o0 i et b R e e e B R b e e b b e S
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KSU*S PL/I

NEXT :

EPLODP:

EPLCSPRNT:

NEATEVER AND PRECTYPILER PAGE

IF SURTOTALLI=STPCSPMNASF THFEN -
GC Td vEXT:
IF SUBTLTA{L2=4 THcM
PUT SKIP FILTIaCSSUNMIEDTITIOSUR=TOTALY s SUATOTALL ,SURT
OTALZ2, (SUBTITALZ2-SURTOTALL o' ="} {RA(FUSMAT2) )¢
ELSE
s H
DEF=(SUITITALZ=SUATOT 2L 1 *1-o/SURTDOTAL 2
PUT SXIP FILEIPCOSU“ I ITI M SIn=TATAaL ,SUATITALL,S
UBTOTALZ f (SUATOHTALZ=-2URTGTALL) o CcF)IRIFURMATLD )
END
GRANDTOLTALL= 5= ANOTOTALL+SURTOATALL S
GRANDTOTALZ=. " AiaTUIAL2e5unTOTALZ
SUBTSTALL,SUATATALZ =03
STKK=KK:
IF PLESAlTCA(ITITHEN
PUT SKIP(2IF[Lo(ACSSUMIENI TIKKPCSCERITIIILCLIZR) F
{2},COLI37)42) 3
END;
IF PENASF{JD)=3 THEM
IF PPNASF(JJ}=2 THEHM
GO TO ZPLONB;
IF PENASF{JJ)=C THIN
PUT SKIP? FILZ{OPC35 ) cDITIPLSVAL{I) 4PCaSURGEF(JJ)PPMNASFL
JIV e PEMASEF{JI )y (-t 2SF (D) =PONASFLII ) * = J{ICCLID2D) +5 (2]} .0
OLIU38) s NeCTLISL )Pt Ll )2 o CTLUTAY P (10 L°,COLIB5]FLil].C
OLtl0C) A1) 3
ELSE
D03
DEF=(PEMASFI JJ1-2PuaSF{Jd ) =1 oC/PRENASF{ DY
PUT SXIP FILZ(CODSUIEDITIPLSYALTId o PCLSURNDER(LI) P PEA
SFLIJI s PENASFIIIN W P EMALFL AL} =2 SFIUI) ) G GEFTICEL LSS ),
FU2),CoL 32 ny COLLEL) T LIS 2, CTLiTHisP L322, C05LL1ES
YoFUICICOLIGHI oS 14) )
END;
SUBTUTALI=SLRTRTEALL+FPNASF{JIS);
SUBTOTAL2=SUSTOTAL 2P 1ASF LI ) 2
STPCSPYASF=PENASF{4d)
EMD PCSLOPS
IF SURTARTALZ=Z THEN
TIF SURTUTALL=U THZIN
GO TO EPCSPEMT:
ELSE
IF SUQTATALLI=5TPCS5PNASF THEN
GO T8 ECPLSPRENTS
IF SUBT2TALZ2=) THCyN
PUT SKI1P FILE(3ICSSUYIENTITL SuUL-TOTAL® SUBTOTALL o SURTOTAL2,(5U
BTOTALZ-SURTUTALL) "=t ) {=(FOUIMAT2}]) 3
ELSE
Do
NEF=[SURTOTALZ-3RTOTALII=*=1IC/SURTHITALZ:
PUT SKIP FILZI S 11 eI T 3Ua=TOTALY s SUFRTSTALL »SUBTOTALZ
{SURTOTALZ=SUATUT AL Ll s FRLI{FLR4ATLY) S

EMA

GHRAMOTOTALYL =2 AN TOTALL #3RTATALL
GRANITGT AL =5 20Tl o w5Un T TALD S
DEF=(GRANITOTALZ=GALDTHTALLI 1. o/ G2 ANDTLTALZS

o = e W WL W WNNINNE PWBWBWNNNNND S AP PP PULVLUUERSAFPOSIFINNAPL PSP COC RN AND N~
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PUT SKRIP{a)FLLEAPCSSUIMIENIT Y

TGTAaLY

P

s
¥
gl =

(GRAMITATAL2-S320TUTAaL Lo e FIIR(FIRMATL)IS

END PCSPONT;

AGE

NOTGTAL L, GRANUTGTALZ,

i
1
1
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KSUPS PL/I %FLTZvER AND PeECGUPILZIR PAGE
EQRIAME: Pri CrDURS(]yen G _CUDEREFACTIR s ILOAULJCOL y JUNIVaR_CUDE yPLL,STRLCEC
2 STPCSLY

I* =/
[‘ BEF AN Rt A N B ERA Y I BEETEISZE ST *ttt!*::#tx%fazttzt:t*t#*k:lztttt-tt}
J®  THIS PRGTEM =S 15 CALLTL 2Y THE _THER p=2CEDUR =S WHENIVER AN =/
J*  ERRQ? CJMITICN IS5 SNCOUNTEREN. YPPAUPRIATE ClTAGNUWSTICS ake =/
I*® GIVEN - xf
/% */
I# R T XN TR X T RIS AR AR R T e e X t##t==¢=xﬂt$ﬂ$$¥tt.#t*‘[

OCL (ERHIR_CIDTyIFACT IRy TLTAT O o JUn I YR _CONELPLY oIN FIXEDS

OCL 2 PQINTEN. CAREDL CHAX{SG) 3ASED (Q)3
DCL PCS 2IN FIXED, LTCATN Crak(8) EXTERNAL, RNIM_CODE BIN FIXE

OCL STPCSCH*,=) 313 FIXcd, STPCSUL*,*) BIN FIXED;
DCL [NRyML oMCo'atd) EXTI=M4L G

DCL ACTIGM (3) Lawnch:

PCS=PC 3

NLOAD=ILCADG

ICOL=JceL:

TUNIV=JUNT VS

LOAC_FACTCR=TFALTORS ) i
ROOM_CCNDE=] _CNPG=;

GO T2 ACTIGNtERAD®_CODE) S

ACTIONIL>):

PUT SXTIP{S)ESIT{*SU25CI2T2 ANGE CCROITICY HAS GEEN RAISED IN PRO
CERURE & "L LCATHIICTLIS s 320 (P ICHY CHECK GF INPUT 3 "LCARD LM
SKIP(2)eCOLISY yay SXIP{2) 7 LS eA)S
PUT SKIP NATAILZAD_SACTOR G HLUAGD s TEIL, TURT Y
PUT SKIP FRIT{Y TH7 SToR=2) PLS Veiuss IN THZ CTLLEGE & UNIVERSIT
Y ARRAYS WSSF @ s )[L}; :
IF LOCATN=' COLPRNTY THEN
PUT SKIP EDIT(STPCSC(?UC“_CLDE|*'!(SK}P;Kll).F(Zi’:
ELSE
[F LSCAT=® yiYPCUTT Thi™
PUT SKIP EQITISTPCSULRGCIU_COUE %) PISKIPyX{1),F{2))
ELSE
PUT SKEIP S2TIT(*SNUOT R ZLEVANTY){A) S
PUT SKIP{SIEDNITE Y aenaeLECA THE LIMFNSIFN STATEMENTSssesessse TH
E FXECUTION WILL 2F TchMINATEDR'FUZOL(B)sA):
RETURN:

ACTION{2):

PUT SKIP(4)IcOITI*DATA INTZESUPT asee CONVERS[GMeaseeas CCHO CHECK O
FOINPUT = *,C2RILIECIULIS)Y A, ANIFTHIS DATA wiLL RBE IGMNORED AND T
HE AREAS WILL NCT EMTER THE SUMMARIESY' J{SKIF,COL{S),A):

RETURMN;

ACTION(2):

PUT SHIP(4JEDTITIYE?F M ReceeeeaLARDS OUT CF SEQUENCE 5 ECHN CHECK
AOF INPUT ¢ P,CARDLIICCLIS) y2 ) (" caenenns EXECUTION WILL BE TERAIN
ATED'J{SKIP{4),CIL(S5}en):

RETUFM§

ACTION(S):

PUT SKEIP{AIFILEISYSPRINTIENIT(Y INPUT ERSD% caaeasnaas [YPEAPFR PLS
sesncances LMY THTLA DE INOUT P o CARDLI{CULIS Y e A anIPCMLLD ]y
4);

PUT SKIP ATAlT JOY_CUOE,LUS_FACTOR,PLS )

PUT SYIP SOTTLYTHIL DLTh ALl Y= IGMIFZID AND THRE AREAS wILL NAT
FMTES THZ SUAMASTES T ICCOLLS)e5) g '

FE TURNG

Figure A,24, ERRORM: Source Listings
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CEULS PL/L ATIAER AND PRECGMPILER PAGE

ACTIONIS ) :
PUT SXIFLSISILELSYSPSI - TIEDITLY T0PUT FAFCR caseseae IMP2PFR LA
D FAUTOReseoaa (U HTY ol 0K JF IRPUT 2 ¢4 CAPILIICALISY sas3KIPCLLL
53,41 -
PUT SKIP CATAIRQUA_C T I, LUaD_FALTOO,NLOILEN) S
PUT SKIP zJITOTa001S et SILL 2¢ IGMoRED AND THE AREAS wllL NOT
ENTEF THE SUNMYATTESTIICIL(S5)eA) 3 .
RETUS 43

ACTION{G):
PUT AKIPIAIFENITIYCEY COATITHIN RAISED FOR TWHE TIMAND FILE eeees
aesasssse SLHT CHELK F T2UT 3 0, O0iDIY(CLLIS) sAg AL THE IHPYT
INFORMAT LY FO% THE ARLVE GE2IRTMENT WILL Ac IGNUCKED'Y}I{SKIZ2(3),C
aLts).a): )
ISKIP=LAN_FaCTOw—13
READ FILELINAYTLYISONORCLISKIP):
RETIEM;:

ACTICUNIT):
PUT SKTIP{GIENTIT{'KEY CuNNTTICK AAISED FCR  THE SPACED FILE caaaes
esenssanes LCHN CAZCK OF ITMPUT = ¢, LARRLYICTLIS)Y gA, 23 THE [ MNOYT
INFUREPAT IOy FNR THE AROVE DEPARTHENT wWILL c2 IGNORED'I{SKIP(3),C
gLS).A)
ISKIP=LUOAU_FACT =13
READ FILE(INPUTL)IGMOAE(ISKIR)S
RETURN

ACTION(B):
PUT SKIP{S)ZOTTI"CINVERSION ZF R ecessssscesss [YPROPEP [CEPARTM™
ENT CUN€easeaaaens -CHT MHECK TF 10007 2 'AlARZIMICOLLS s A AT
HE EXECUTICN willL Tc Ter™MINATES" Y(SKIF{3),CCcLiS}eA)
RETURN §
ENDG ERRDKRM;

Figire A,24. ERRORM: Source Listings (continued)
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KSUFS PL/I  TATEASR AN DRECAMPILER PAGE

TITLES: PROCEDIREITLAGHSFLANRSFLAGG)

I */
J#  THIS PrUCEULIRE PRINTS NECISSARY [NFGaMATION OM THE TITLE PAGE */
1% - */

] EREET LS :a:cattxz===-t=#ﬂt:;:;xztt::=s:.a=f-$t#=¢$t*¢t:;a:ﬂ=t*utg*g.tg;*t,

ocL

(FLIGA,FLAGSSFEASSY 21T 3
NPEN FILs(he AP §5NT LINCTTEZTIL0 ) :
PUT SKIP(.SIFTLEHR LS R ITI L IVARSTTY  SPACE  PLAMNIMGY)ICTL (45
JoBY{PPPOUIFATIONS FUT a2.523 ST2Te IVt HISKIP U3} Ll (Sniadl 'Y
ERSION T (Jar 157300 0 (2~00 %), Cintho) e AP0 AT LS 1 Uiha LaZalr
OSH Y I{SKTPLR)COlEaD)p 30 05 AL IASHFR AT JPLSATP,CAL[S53 ), 80D
EPT OF ImLUSTRIIAL Thlh." ST {41,059y AL R ANSAS STATE UNIVE
RSITYL*JUSKIP,LTL (S22 00 -
PUT SKIA(SIFILE(HI AN 0iTI T FLLLOAHING SUMMARTES HAVE PEEN RED
UESTED 29 {CILIE J o) (7 PARTHENT —~
OR  (DEFALLTI*MISKIPIZ2) Lol {35,480
IF FLAGS THFM
PUT SKIP(ZIFTIL A== Z2ITICOLLEIGY — Ch 2NNM TYPE MAJOR & PCS
MINOR ([)e RTCH TYPE 4Ag3R (II)THCTLISSE A0
IF FLAGS THFTHN
PUT SKIP{ZIFILS(HAFAT}~TITIPUNIVERSITY = UN R00M TYPE MAJOR &
PCS MINJRTI(CTL(53).2)3%
IF FLAGH THEN
PUT SKIPI2IFILT{RIALIEDITITSHMMARY AY PHOGRAM CLASSIFICATION
STRUCTURE" ) ICNLIS5) A}
END TITLESS

Figure A.25., TITLES: Source Listings
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APPENDIX B

USER MANUAL

The purpose of this section is to acquaint the user with all the

necessary input details, job control, etc, There are three input card

files. These are:

i) FILE SYSIN: The following details are read in from this file:

e,

fu

Room Type definitions

Room Type codes

Units of the Activity Load

Activity Load descriptions, e.g. FAC (faculty,
JS (junior-senior), etc.

PCS definitions

PCS5 wvalues,

The above details are not subject to frequent changes.

ii) FILE CONTROL: The options which control the logic of the main

routine are read in from this file. They are:

al

The program furnishes the college, university, and PCS
summaries only if needed. The wvalue of the wariables
COL_SUMMARY, UHIV_SUMMARY, and PCS_SUMMARY decides if the
respective sumary is required or not. If the value is
'NO', then the surmary is not given. Also the value of
the switch ISTCP is rcead in from the same card. If the

value of this swicch is zere, then the execution is

- terminated whenever a subscriptrange error is detected.

137
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The format of the first card is as follows:
Columns 1-4 - COL_SUMMARY : punch in 'NO' right justified
if this summary is not required.
Columns 5-8 - UNIV_SUMMARY : punch in 'NO' right justified
if this summary is not required.
Columns 9-12 - PCS_SUMMARY : punch in 'NO' right justified
if this summary is not required.
Columns 13-16 ~ ISTOP : Punch in any number other than zero,
if you want the execution to proceed when any severe error
is detected. . |
b. The value of the two dimensioned wvariable TABLE3 is read in

from this file, TABLE3 is a 13x15 matrix. It has been assumed
that each room tyge will have at the maximum five sub-categories.
TABLE3 stores the value of the load factors asscciated with
each of the room types. TABLE3 is shown in Figurg B.1. The
use of the matrix can be better explained by taking a concrete
example, Let us consider Room Type 200 (Room Code =2). The
sub-categories of this room type are:

a. Freshman-Sophomore (FS) - Load Factor = 2,

b. Junior-Senior (JS) - Load Factor = 3,

¢. Beginning Graduates (Gl) - Load Factor = 4,

d, Advaﬁced Graduates (G2) - Load Factor = 5,

e, No data available, or function not existing -

Load Factor = O.

These leoad factor valuss are storad in the second row eof this

table, the room code indicating the row number. The main



1 0 0 0
2 3 4 5
11 {12 113 |14
15 {16 |17 |12
21 |10 0 0
22 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
23 |24 0 0
0 0 0 0

Figure E,1,

Table3

_RO0:-TYPE

100
200
250
300
410
420
440
500
600
790
800
900

888
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routine searches the second row of this table for the load

factor value read in, and returns the column number containing
this load-factor, This number is the value of the third
subscript in the three dimensioned arrays- CALOAD, CPNASF, UALOAD
and UPNASF. While printing oﬁc the college and university
summaries, the value of the third subscript of these arrays is
used to obtain the appropriate load factor value from this table.
The 65 values of this TABLE3 are punched with Format F(4).

INPUT1l: This is a card file sequenced on department code. Each

record is 80 bytes, Figure B.2 shows the card format. The following

information is read in from this file:

A, FOR EACH DEPARTMENT:

a.

Department Code - 4 bytes.

Card number - 1 byte,

Total cards for this department - 1 byte.

ROOM CODE, LOAD FACTOR,SPACE_FACTOR and PCS-totally 6
fields, each 11 bytes, separated by a blank:

There is a fagility to read in activity load data from

this file. A '99' in the load factor field is an indicator
that the activity load data is to be read in from this file.
The exact value of the laad factor and the corresponding
activity load is read in from the 11 byte field immediately
following.

A '99' in the Room Code field is a signal to skip that
particular 11 bvtes field.

Room Code = '0' i.e. a blank 11 byte field signifies 'ELD OF

DATA' for that particular department,
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FOR EACH COLLEGE:

a.

It was not possible to develop a truly sequential set of
department codes fo? the reasons explained in Section 4,3,

The information contained in the department code was not
sufficient to recognize the college affiliation, To get
around this difficulty an'alternate metho& was developed.
"NEW' punched in the first four columns is a signal indicating
that input information for a2 new college is commencing.

From the same card the following details are read in:

Bytes 5-8: College Administration Code

Bytes 9-12: College Hegis Code

Bytes 13-32: College Name,

'OVER" punched in the first-four columns is a signal
indicating that the input information for the previous

college is over. Procedure COLPRNT is called to print college

totals and initialize storage areas.

JOB CONTROL NEEDED TO USE TIE PROGRAM.

WHEN MAKING A RUN WITH SOURCE DECKS,

1
/

JOB (FHO8R273,9,5) ,SHEKAR,CLASS=D

EXEC PLILFCLG

//PL1L,SYSIH DD *

*PROCESS

'SPPROJ' source deck

'ERRORM' source deck

"TIi 7T zaourece deck
(cont.)
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*PROCESS

'COLPRNT' source deck
*PROCESS

'"UNVPRNT' source deck
*PROCESS
" '"PCSPRNT' source deck

//GO,.SYSIN DD *
a. Room Type Description
b. Room Type Codes
c. Load Factor Units
d. Room Type Sub-Category Definitions
e. PCS Definitions (main)
f. PCS Codes
g. PCS Definitions (sub-categories)
/*
//G0.CONTROL DD *
a. Value of COL_SIMMARY, UNIV_SUMMARY, PCS_SUMMARY, ISTOP
b. TABLE3
1%
//GO.INPUT1 DD *

Input Cards

j*

//CO.DEMANDD DD DSN=COFHO8.DEMAND,UNIT=2314,

/1 VOL=SER=111111,SPACE=(91,150) ,DISP=(OLD,KEEP),
/1 DCB=(RECFM=F ,BLKSIZE=91,DSORG=DA ,KEYLEN=4)

(cont.)
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//G0.SPACED DD DSN=COFHOS8.SPACEX,UNIT=2314,

/! VOL=SER=111111,5PACE=(120,150) ,DISP=(OLD, KEEP),
1 DCB=(RECFM=F ,BLKSIZE=120,DSORG=DA ,KEYLEN=4)
//GO HEAD DD SYSOUT=A

//GO.DEPSUM DD SYSOUT=A

//GO.COLSUMA DD SYSOUT=A

//G0.COLSUMB DD SYSOUT=A

//GO,UNIVSUM DD SYSOUT=A

//G0.PCSSUM DD SYSOUT=A

/* 360/50

Note: Procedures SPPROJ, ERRORM & TITLES should be present always.
Procedures COLPRNT, UNVPRNT and PCSPRNT need be included only if

the respective summaries are required.



145

MARING A RUN WITH OBJECT DECKS

11l JOB (FHO8R273,5,5) ,SHEKAR,CLASS=D
1 EXEC PLILFLG -
//LKED.SYSIN DD #
'SPPROJ' object deck
TITLES' object deck
'"ERRORM' object deck
*COLPRNT' object deck
. '"UNVPRNT' object deck
'"PCSPRNT' object deck
ENTRY IHENTRY
/%
GO STEP CARDS ARE THE SAME
ROTE: Object decks for procedures SPPROJ, E%RGRM and TITLES should be
present always. Object decks for procedures COLPRNT, UNVPRNT

and PCSPRNT need be included only if the respective summaries are

. required.
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EXECUTING A LOAD MODULE

Let us assume these procedures were compiled and link edited seperately
(with linkage editor option NCAL being specified), the load module being
saved in the catalogued data set COFHO8,SHEKAR.LOADLIB., The job control

required to execute these load modules will be:

1/ JOB (FHO8R273,6,5) ,SHEKAR,CLASS=D

/ EXEC PLILFLG

//LKED.SYSIN DD *

ENTRY IHENTRY

INCLUDE DD1{SPROJ,TITLES,ERRORM,COLPRNT,UNVPRNT,PCSPRNT)
/*

//LKED.DD1 DD DSN=COFHO8,SHEKAR.LOADLIB
GO STEP CARDS ARE THE SAME.

NOTE: 1In the INCLUDE card, procedures SPPROJ, TITLES and ERRORM should
always be present. COLPRNT, UNVPRNT and PCSPRNT need be included

only if the respective summaries are required.
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APPENDIX C

SOME SPECIAL FEATURES AVAILABLE IN PL/I

C.1 FILE HANDLIRG IN PL/I,

This section will present a brief discussion on the different keyed
files available in PL/I, and the relative advantages and disadvantages of
these organizations. TFor additional dgtails the readers are referred to
the IBM PL/I Language Reference Manual and the Programmer's Guide. The
material presented here has been borrowed in part or whole from these
manuals.

RECORD KEYS: There are two different kinds of keys, recorded keys and

source keys., A recorded key is a character string that immediately precedes

each record in the data set to ideﬁtify that record; its length camnot
exceed 255 characters. A source kev is the character string value of the
expression that appears in the KEY or KEYFROM option of the data trnasmis-
sion to identify the record teo which the statement refers,

INDEXED SEQUENTIAL FILE: Records in this file are in logical sequence

according to the keys that are associated with each record. The key is aA
character string that usually represents an item within the record. Logical
records are arranged in the data set in ascending key sequence according
to the system/360 collating sequence. V_Format and F_Format records,
blocked or unblocked, cén be used in an Indexed Sequential Data.

Indexed Sequential data set have to be created sequentially; but, once
created, the associlated file may have the attributes SEQUENTIAL or DIRECT
as well as INPUT or UPDATE., When the file has DIRECT attribute, records

may be retrieved, zlded, deleted, and replaced at random,
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However this organization has one major drawback. The space allotted
to this data set is in terms of cylinders, the minimum allocation being 1
cylinder (20 tracks on the 2314 unit). The Existing Space Inventory file,
and the Demand Data file developed for the space planning work, require only
about 5 tracks at the maximum, Eence Indéxed Sequenﬁial Organization was
not chosen, because it leads to poor utilization of direct access storage.
However Indexed Sequential files are relatively easier to work with, when
compared to the other direct organizationms.

REGIORAL ORGANIZATION: A data set with Regional Organiiation is divided

into regions, each of which is identified by a region number, and each of
which may contain one record or more than one record, depending on the type

of Regional Organization. The regions are numbered in succession, beginning
with zero, and a record is accessed by specifying its region number, and
perhaps a key, in data transmission statement (record key). The length of

the recorded keys in a REGIONAL data set is defined by the KEYLEN subparameter
of the DD statement that defines the data set.

A REGIONAL data set can be created in a similar manner to an INDEXED
data set, records being presented in the order of ascending region numbers;
alternatively, direct access can be used, in which case the records can be
presented in random sequence. Once a REGIONAL data set has been created, it
can be accessed by a file with the attributes SEQUENTIAL or DIRECT as well
as INPUT or UPDATE. When the file has the DIRECT attribute, records can be
retrieved, added, deleted, and replaced at random,

TYPES OF RECIGHAL ORGANIZATION: There are three types of REGIONAL

organization, These are:

REGIONAL(L) ORCANIZATION: A REGIONAL(1l) data set contains unblocked F-Format
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records that do not have recorded keys. Each region in the data set contains
only one record; therefore each region number corresponds with a relative
record position within the data set. However for the application on hand,
since there are recorded keys, this organization is not recommended. It takes
up too much direct access storage.

REGIONAL(2) ORGANIZATION: A REGICNAL{2) data set contains unblocked F-Format

records that have recorded keys. Each region in the data set contains only
one record. Direct access of REGIONAL(2) data set employs the region number
specified in a source key to locate the required region. Once the region has
been located, a sequential search for space to add a new record, can be made.
However the author encountered a lot of problems in creating this data set.

It is not clear if each region number corresponds to a seperate track or not.
Apparently it does. |

RECIONAL(3) ORGANIZATION: A REGICNAL(3) data set confains unblocked F-Format,

V-Format, or U-Format records with recorded keys. Each region in the data

set corresponds with a track on a direct access device, and can contain one
or more records. Direct access of REGICNAL{3) data set is similar to that
for a REGIONAL(2) data set, This organization was found ideal for the
application on hand. Thé Department Codes serve as the Record Keys. A-.
simple hash code was set up, which computed the region numbers. , The region
numbers ranged from 0 to 4, signifying a maximum of 5 regions (or tracks)

needed for the daté set,

C.2 STRUCTURES IN PL/I.

(Ref: A Guide to PL/IL by S. V. Pollack and T. D. Sterling)

and flexible vehicle for

r

Although arravs represnet a coovenizsn

i

organizing and handling eolleccicus of data, tisye 15 a basic restriciion

ot
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connected with their use. Successful construction of an array must meet a
criterion for consistency; all its members must possess a common set of
attributes. But it is often desirable to assign a collective name to a
group of data that may or may not necessarily share a set of common attributes,
but are nonetheless related to each other. Each record in our Existing
Space Inventory file (say) is a good example for this. The name 'EXSPDATA'
refers to information which have différent attributes. The Hegis, Department
Code, and Department Name are character strings, while the space data (SPDATA)
has fourteen combinations of Room Type (Bin Fixed), PCS (Bin Fixed), and
Existing Space (Bin Fixed(31)).

The name appearing in the Declare is the structure name. A structure
is declared by listing the major structure name, followed by a list of names
to be subservient to that structure. The relationship between parts of a
structure is indicated b? positive integer constants called lewvels placed
before each name and separated from it by one or more blanks. A major
structure name is always coded as level 1. The level numbers given to minor
structures and elements dépend on their placement and status in the structural

tree.

C.3 EXTERNAL PROCEDURES IN PL/I.

External procedures in PL/I is similar to the subroutine in FORTRAN.
External procedures are independent entity, and can be compiled and link
edited separately. For Programming facility and efficiency, it is a good
practice to split up the entire programming work into separate modules

{procedures) and debug them separately; and finally when the individual

modules are functioning properly, they can be linked together and executed.
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The reader should ncte tnat a few modificzticns have besn mado to

adapt tris iist to us2 Tor facilities invenicry.

and Cene=al E2J7.

Q100 AGRICULTURE &40 NATUIAL 325GURCES

Q161
o102

g

o104
11
0106
o107
o8

0109

110
o1
giiz

T on3
014
aiis
otie
o117
0i%9

Agricuiture, Gennrai

Agroncmy {Field {roos, end Crop
Manayement}

Soils 3cicree fHanagerent and
Cerservation)}

Aniral Science {Husbandryj

Cairy Science {Husuandry)

Pauliry Science

Fich, Game, amd Wildiife Management

Lorsiculture (Fruit and Yegetable
Production}

Graacental Horticulture (Floriculture,
Nurssry Science}

Agriculturai and Farm HManagement
Agricu’tural Econcmics

Agricultural Business

Tocd Scierce and Technology

Forestry

Katural Resources Management
Agricuitura andG Fsrestry Technelogies
Parne penagenent

Othey, Speciiy

0200 ARCHITECTLRE AND ENVIRONMEWTAL OeSIGH

gzcy
0zo2
0283
0z04
G205
8206

3299

Ervironmental Design, General
Architecture

Interior Design

Landscape Architecture

Urban Architecture

City, Corunity, and Regional
Planning

Gther, Specify

T0300 AREA

Q307
o302
0303
o304
0303

STIOIES

Fsizn Studies, Gereral

Fast Asian Studies

Sguth Azian {India, erc.) Studies
Southezst Asian Stugdies
African Studigs

Telamic Stadics

Rusizoa end STawag Studies

Lavin Asorican Stadtes

See Educaticn 0500

0309 Midale Eastern Studies
0310 Eurup;an Studies, General
0311 Eastern Europzan Studies
G312 HWest European Studies
0313 American Siudies

0314 Pacific Area Studies
0399  Other, Specify

BIOLOGICAL SCIENCES

2601 Biology, Generail

0402 Botany, General

G403 Bacteriolcgy

G404 Plant Pathoicsy

04CS - Plant Prarmacoiogy

406 Plant Physioleqy

0407  Zoology, General

C408 Pathology, Humas and Animal
04Gs Pharmacclicgy, Suman ard Animai
0310 Powsislegy. fuman and Animal

G411 Hicrosiolegy
0412 Anaiomy

0413 Histoicay
0414 Biochemistry
0815  Biophysics

0416 Molecular Biology

0417 fell Binleccy (Cytoiccy, Cell
Physiology}

0418 Marine Biology

0419 Biometrics and Biostatistics
0420 Ecology

0421 Entomolegy

04z2 Genetics

0423 Radicbiology

0424 Nutrition, Scientific
(exclude Sutrition ia hone
Economics and Dietetics)

G4z5 Heurcscisnces
0426 Toxicolegy
0427 Embryclogy
0499 Otler, Scacify

DRI ERS Aan #ONTOF AT
urdl Fusinezs un Coroiren, Generai
G308 Accourting

0503 Business Statiztics
0504 Banking and Finance
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0505 Investrments and Securities

0506 Business Minagement ang
Administrstion

0507 Operations Research

0508 Hotel and Restaurant Fanagement

0309 Marketing and Furchasing

0310 Transpartation and Fublic
Utilities

0511 Poal Estate

0512 Insurance

0513 International Business

0914 Secretarial Studies

0515 Personnel Hanagement

0516 Llzbor and Iruustrial Relations
0517 Business Eccnomics

0593 Other, Specify

0500 COMMUNICATIONS
0631 Comnrunications, General
0602 Jogrnaiism (Printed Media)
03582 Facdia/TV
e Agveriising

0695 Cormunication Mogia
(use ¢f vicertape, film,
etc., orientsa spaciricdsiy
toward radio/T¥)

0699 Other, Specify

0700 COMPUTER and INFORMATICH SCIENCES

0701 Computer and Information
Sciences, General

0702 information Sciences and
Systems

0703 Data Processind N
0704 Computer Programming

0705 Systems Analysis

0799 Qtrer, Specify

0800 EDUCATION (Do not use; see 3100 and 3200.)

0900 ENGIHEERING
0901 Enjineering, Generai

0902 Aerospace, Aeronautical and
Astronautical Enjineering

0903 Agricultural Engincering
0904 Architectural Engineering

0905 Bicengineering and Biomedical
Engineering

0906 Chemical Enginceriny (inciuce
Petroleum Refiningj

0907 Petroleum Enjinesring [exclude
Petroleum Rerining)

0908 Civil, Construction. and
Transportation &ngineering

0909 Electrical, Electromics, ana
Communicaticns Engireering

09 Mechanical Enginesring
0911 Geological Enginzering
0912 Gecphysical Engineering

0913 Industrial and Maragement
Engineering

a9 Metallurgical Engineering
0915  Materials crgineering

0916 Ceramic Cngincering

0917 Textile Erngineering

0918 Mining and Hinersl Engircaering
0919 Enzineering Physics

Q520 Nuclear Engineering

0921 Engineering Mechanics

0922 Environmental and Sanitary
Engineering

0923 Naval Architecture and Marine
Engineering

0924 Ocean Engineering
0925 Engineering Technalogies
0999 Other, Specify

1000 FINE and APPLIED ARTS
1¢01 Fine Arts, Czneral

1002 Art (Painting, Drawing,
Sculpture)

1003 Art History and Appraciation

1004 Music (Ferforming, C':mpqsicinn-.
Theory)

1005 Music (Liberal Arts Progrim)
1006 Music Hiscory and Appreclation

(Husicology)
1007 Dramatic Arts
1008 Dance

1009 Apnlied Design
{Leraatcs, e
praningn, fashin
Jewelrey, Hetilo s 0ang,
Interior Lecurs Livn,
Cormarical Art)
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1610 Cineratoaraphy

1011 ¥hategraohy

1059 Qther, 3pecify

FOREIGH LAMGINSES

101 fereinn Languages, General

1102 french

1103 German

1164 itahian

1108 Spanish

11C6 Russian

1197 Chinese

1108 Japanese

1109 Latin

1110 Greek, ciassical

1 Hebrew

iz Arabic

1113 Indian (Asiatic]

LR B Scandinavian Languages

s Slavic Larguages {other
than Russian] :

1116 African Languages (non-Semitic)

1158 {ther, Specify

PEALTH FP2FISCICNS

1201 tiealth Professions, General

1202 Hospital and Health Care
Administration

1203 Nursing

1264 Centistry

1265 Dental Specialties

1206 Medicine

1207 fedical Specialties

1208 Dccupational ‘Therapy

- 1209 Optcimetry

1230 Ostecpathic ¥edicine

1211 Pharmacy

1212 Physical Therapy

1213 Dental Hygicne

1213 Public Health

1215 Madical Aecord Librarianship

1216 Podiatry or Podiatric Yedicine

1217 Bionegical Coamunicaticn

i2ia Yeteriniry Modicine

1219 Veterirary Fodicine Specialties

100 Corecy Priizingy and Fuitelogy

i Choes =glig

e Cliriczy Sinaal dork

T 1300

1223.
1224
1225
1299

1301
1302
1303
1304

1305

1306

1400

1500 LETTERS

1600

17¢0

1307

1398

L
1401
1493

180}
1502
1503
1504
1505

1506
1507
1508

1509
1510

1599

LIRFRRY
1601
169¢

154

Medical Laboratory Tecﬁnulhg\es
Dertal Technoloyies

Radiologic Technologies

ﬂtﬁer, Specify

HOME ECGLOMICS

Home Economics, General

Home Decoratian and Home Equipment

Clothing and Textiles

Consumer [conomics and Home
Managoement

Family Relations and Child
Develooment

Foeds and wutrition (include
Dietetics)

Institutiona)] Management and
Cafetzria Management

Other, Specify

Law, Gencral
Other, Specify

Englisn, Ceperal
Lﬁterature, Erglish
Comparative Literature
Classics

Linguistics {include Phonetics,
Semantics, and Philology)

Speech, Dstate, and Forensic
Science (Rhetoric and Puniic
Address)

Creative HWriting

Teaching of Englich as a
foreign Language

Philosophy

Religious Studies (exciude
Thealogical Professions)

Other, Specify

SCIENCE

Library Science, General
Otker Specify

FATHEFATICS

o

(R

1763
1739

Mithrmaties, Geacral

Sratrsninsg, foth matical and
Tiseretigal

AraTred Macteatics

Otrer, Specify
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HILTTARY SCTTNCES

1851 Military Scicnce (Amy)

1802 Mival Science {Nivy, Marines)
1803 Aerospace Science (Air Farcoe)

1834 Other, Specify

PHYSICAL SCiziilES
1901 Physical Sciences, Ceneral

1902 Pnysics, General {exclude
Biopnysics)

1903 Molecular Physics
19C4 tsclear Physics

1805 Chemistry, Gensral (exclude
Biochemistry)

1906 Inorganic chexistry

1907 Crganic chemistry

1902 Prysical chemistry

1909 Analytical chemistry
1910 Prarmaceutical chemistry

1911 As tronomy
1912 Astrophysics

i913 Atrospheric Sciences and
Kezecroiogy

1914 taclogy

210C

1915 Gaochemistry

1915 Gecpnyvsics and Seismoleny
19i7 . Eartk Sciences, Ceneral
1918 Paleontciogy

1919 Oceancgraphy

1920 Metallurgy

1999 Other, Specify

PSYCHOLGSY
2c01 Psychology, General

2002 Experimantal Psychology (animal -

and human)
2003 Clinical Psycnolegy
2004 Psychoicgy for Counseling
2005 Social Psychology
2006 Psychometrics
2007 Statistics in Psychclogy
2008 Industriai Psychology
2009 Levelormental Psycholouy
2010 Pnysiatngical Psychology
2099 Othar, Specify

PUBLIC ATFAINZ avd SERYICES

il Comvnniiy Soryvicss, Tera-ii
R ] po ML VML B opioncih i
AN e L IC A RIS Ir2T IO

FATVE] Firas ant acrmation Mane,oroent

2104

2105
2106

2199

155

Social Work and Helaing
Services (ather fnan
Clinicai Sacial wmery)

Law Enforcement and Corrections

International Public “ervice
{other than Dipiodatic
Service)

Other, Specify

2200 SOCIAL SCTENCES

2201 Social Scieaces, Generz)

2202 Anthropolcay

2203 Archaology

2204 Econcmics

2205 History

2206 Geography

2207 Political Science and Government

2208 Sociology

2209 Criminclogy

2210 Internatisnal Relations

221 Afro-American (Black Culture)
Studies

2212 Amerizan Indian Cultural Studies

2213 Mexican-Arerican Cultural
Studies

2214 Urban Studies

2215 Demagrapny -

2299 Other, Specify

2300 THEOLOGY

2301 Theological Professions, General

2302 Religious Music

2303 Biblical Languages

2304 Religious Education

2399 Other, Specify

3100 EDUCATICH (Physical Education)

3200 PHYSICAL EDUCATICH (Other)

4900 INTERDISCIPLINSRY STUDIES

4301

4902

4903

4904

B

General Liberal Arts and
Sciences

Biological and Physical
Sciences

Humanities and Social
Sciences

Enginzaring arnd Qthes
Discipiines

Otner, Syecify



Tha HEGIS Taxonon y*

5000 BULSINFTS ard CUINMERCT 1[CH.‘-'."‘LLTGIES

5001 fusiness ard Codserce
' Techaoiogizs, Cerneral
5002 Accounting Technologies
5003  Bankian and Finance
Techrdlogies
5004 karke*ing, Distribution,
Purchasirg, dusiness,
and Industrial Janagement-
Techrclogies
5005 Secraiarial Technologies
{include Cifice Machines
Training)
5005 Persenal Service Techneionies
{Stewardess, Cosmetoiogist,
etc.})
i Paotography Technoiogies
5008 Cosmunications ara Broadcasting
Technciogies (R«dza/??.
Hewspapers) St
£005 frintirg and L1 thography
Techrologies
5010 fotz2t and Zestaurant
Yunagement Techrologies
son Transportation and fubiic
. Htility Technol-gies
5012 AnpYsed Arts, Sraphic Aets,
and Fimg fris Tecnnoicgies
{include advertising
designj
5099 Gther, Spegify
S100 DATA PROCESS(NT TECHNDLAGIES
5i0i Data ?racessm; Technoiogies,
Genersl
5162 Key Punch Cperator and Uther
Input Preparation iechnologies
5103 Computer Programmer
Technolegies
5108  Ceoputer Qperator and Peripheral
Equipment Operation Technologies
5105  Data Processing Egquioment
. Maintenarce Technologies
5199 Other, Specify
5200 HEALTH SERVICES and PARAMEDICAL TECHKOLOGIES
Y1} Heoaith Services Assistant
iechnoicgies, General
5202 r.ial Assistant Techrologies
5203 Dental Hygiepe Technolcgies
5204 Cental Liocoratory

- % Reprinted from H.rf and Chandlar,

Prugrams ia
Bisciplirds i-

Techrologies

itioa, Seacis

6N <:

Bacralauracta. "

5207~

5209

5210

5211
5212

5215
52156

8217

5218

5219

5299

156

Medical or Biolomical
Laboratory Assistant
Technologies

Animal laboratery
Assistant Technologies

Radiolegic Technclegies
{X-Ray, etc.)

Nursing, R.N. (less than
4-year progran)

Rursing, Fractical (L.P.N.
or L.V.N. - izss than
§-year program)

Becupaticnal Therapy
Technologies

Surgical Technolegies

Optical Technologies
{include Ccular Care,
Ophikalmic, Optcmetric
Technologies)

Medical Racord Techinologies

Medical Assistant and Hedical
Office Assislant Technologias

Inbaiation Therapy Technologies

Psychiatric "echnolcogies {include
Mental Heaith Aide Programs)

Electro Dizqrustic Technologias
{include E£.K.G., E.E.G., etc.)

Institutiona) Manayement
Technologies (Aest hHome, ete.)

Physical Therapy Technologies
Other, Specify '

5300 MECHANICAL and ENMGINEERING TECENOLOGIES

5301

5302

5303

5304

5306
5307
5308
5309

‘5310

The Farornmy of Instructiceal

e e e

L TeCnroioaicdl ana Jc
wing m sasgciate Ueyrees and ulRer sawarus b2iow the

Mechanical and Engineering
Technologies, General

Aeronautical and Aviation
Technologies

Engineering Graphics (Tool
and Machine Dratting and
Design}

Architectural Drafting
Technologies

Cherical Tech:olsgies
(include Plastics)

Automotive Technologies
Diesel- Tzchnalogies
Welding Technologies

Civil Techroloqies
{Surveying, Photngrametry.
etc.)

Electronics ard -.“;:c*'.:ne
Technalogies TV, Appliarce,
Office Machine Repair, etc.)

cunatioanal
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5311 Electronecranical Technologies
5312 Tndustrial Tecnnologies

833 Textile Tecrnologies

5314 Instrumentation Technalogies
5315 Mechanical Technoiogies

. 5316 Kuclear Techrologies

5400

5500

5317  Constructiocn and Suilding
Technaiegies (Carpentry,
elecirical work, Plumdina.
Sheet Matal, Air Conditianing,
Heating, =2tc.)

5399 Other, Specify

NATURAL SCIZ.CE TICTENOLOGIES
5401 Matural Science Techrologies,

Genaral
S402 Agriculture Technologies
(include Horticulture)

5403 Farestry and Wildiife
Technolegies {include
Fisheries}

5404 Fond Sarvices Technologies

5405 Home Ecunumics Technalngies

5406 Marine an.! Jcezraqgraohic
Tecnncizgies

8367  Latoratorv Technologies,
General

5408 Sanitation and Public Health
Inspection Technologies
{Environmental n=2alth

Technologies)

5499 Qther, Specify

PUSLIC SERVICE RELATED TECHNOLDGIES

. 5501 Fublic Service Technolcgies,

General
5502 dible Study or Religion-
Related Occupations

5503 Education Tachnaleqies
{Teacher Aide ana 2-year
Teacher Training Programs)

5504 Librery Assiscant lechrologies

55¢5 Police, lLow Enforcement,
Correctinns T=chnalagies

5506 Recr:ition ara Social wWork
Rriated Teohanizgies

5507 Fire Conr=oi Technoiogy
£333 Pucliz S hminiar-ating ard
Sara oo nt PeInn aGifeel

157
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0000 Central “arvicas ‘ 7200 lntercolienrats Athletics
t.e., Services cressing 7201 Basehall
suppart sreqram .
categories 7202 Basketball
7203 Boxing
6600 Acricuizire Extansion Sarvice . ) 7208 Diving
6610  Agriculturs and 2alated Industries " 7205 = Fencing
6620 tecial and Zeoncmic Develooment 7206 Football
8630  Cuality of Living ) 7207 Glf
6640 internaticnal Extension 7208 Gymnastics
6€50 Unassigned 7209 Ice Hockey
° 2 7210 Lacrosse
* 72n Rowing
* . 7212 Rugby
6650 ’ 7213 Skiing
) 7214 Soccer
6700 lirhan Sxtencion Saryica 7215 Swirming
6730  unassigred 7216 Temis
* ' 1217 Track and Field
° 7238 Wrestling
= ' _ 7219 (Raservad)
6790 -
°
6300 Reserved for Futurs Uce » .
7249
€900 Reserved for Fuiurs Use 7250  Unassigned
e
7100 Student Daveizonmnent .
7110 Studuat Activities - .
7120 Cultural Events 729%
30 Student Organizations
7140 Recreation 7300 Supporiing Services
nso Intrarural Athletics 7310 Food Services
7160 (Resarved) _ 7320 Mealth Services
7170 {Reservea) 7330 Hecusing Services
7180 (Reserved) 7340 Retail Services and Concessions
’ 21320 Lrassigned 7350 (Reserved)

7360 (Reserved)
7370 {Reserved)
7350 (Peserved)
7390 Unassignad
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7400 Spogial Stulint Sarvices

8160 Central

8200

8300

7410
7420
7430
7440
7450
7480
7470
7480
7490

Yererars

Fareisn Students
Disadvintaged
Physically handicaoped
{Reserved) 7
(Rasarved)

(Resarvad)

{Rasaryea)

Unassigred

Qz3racions

8110
8120
8130
8140
8150
8160
8185

8176
8175
8180
B18S

81%0 -

Eszcutive Oirecticn
Planning and Programming
Legal Sorvices

Fiscai Cortrai
invesiTents
Réministrative Supcort
Space Manacement
Tavirencental Health and Safety
Blymni Relations
Comunity relations
Develcoment

Unassioned

Cenctioral Gzerations

8210
8220
8230

8240 .

8250
8260
8270
8280
8230

Fiscal Jperations

Student Admissions and Records
Emnplcyee Personnel and Records
Purchasing and Materials
Communication and Services
Transportation Services
{Reserved)

{Reserved)

Unassigned

Mainterance (oeratinng

8310
8320
8330
8340
8350
8360
8370
8380
3390

Utility Plants
Building Maintenance
Grounds Maintenarce
Custodial Services
{Reserved)
(Reserved)
{Rzservad)
(Reserv=c)
lrassiyned

8400 Plant Fxpension and Medification

8410 few Buildira Constructicon
B420 Facility #.-odeling

159

iencapitlt)

8430 Landscaping and Grounds Modificatian

8440 {Reserved)
8459 {Reserved)
8460 {Reserved)
8470 {Reserved)
8480 (Reserved)
8490 Unassigned

9100 Other Instruction
9101 Unassigned

9200 Other Orcanized Research

9201 Unassigned

L
L]

209

9300 Other Public Sarvice
9301 Unassigned

9399

9400 Other Academic Suoport
240 Unassigned

9499

9500 Other Student Services
9501 Unassigned

L ]

95393
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9600 Other Irnstitutional Supnort
9601 Unassigned

9699

9700 Instituticnal Ocerations
8701 Unassigned

9793

9800 Qutside Agencies
9801 = Unassigned

9859

9900 Institutions Unique
9901 Unassigned

°

9939
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APPENDIX E

PROGRAM CLASSIFICATION STRUCTURE

Ref: National Center for Educational Statistics
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APPENDIX F

ROOM TYPE CLASSIFICATION CODES

Ref: National Center for Educational Statistics
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APPENDIX F

STANDARD ROOM USE CATEGORIES

100 CLASSROOM FACILITIES

200

300

400

110
115

Classroom
Classroom Service

L ABORATORY FACILITIES

210
215

220
225

230
235

250
255

Class Laboratory
Class Laboratory Service

Special Class Laboratory
Special Class Laboratory Service

Individual Study Laboratory
Individual Study Laboratory Service

Non-Class Laboratory
Non-Class Laboratory Service

OFFICE FACILITIES

310

- 315

350
355

Office
Office Service

Conference Room {Office Related)
Conference Room Service (Office Related)

STUDY FACILITIES

410
420
430
440

Reading/Study Room
Stack
Open Stack Reading Room

Study Service
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Standard Room Use Categories

500 SPECIAL USE FACILITIES

600

510
515

520
523
525

530
535

543
545

550
555

560

570
575

Armory
Armory Service

Athletic/Physical Education
Athletic Facilities Spectator Seating
Athletic/Physical Education Service

Audio/Visual, Radio, TV
Audio/Visual, Radio, TV Service

Clinic (Non-Medical)
Clinic Service (Non-Medical)

Demonstration
Demonstration Service

Field Service

Animal Quarters
Animal Quarters Service

GENERAL USE FACILITIES

610
615

620
£25

630
635

650
655

660
665

670
675

680
685

Assembly
Assembly Service

Exhibition
Exnibition Service

Food
Food Service

Lounge
Lounge Service

Merchandising
Merchandising Service

Recreation
Recreation Service

Meeting Room
Meeting Room Service



Appendix F

Standard Room Use Categories

700 SUPPORTING FACILITIES

800

%00

710
715

720
725

730
735

740
745

750
760

Data
Data

Shop
Shop

Processing/Computer
Processing/Computer Service

Service

Storage
Storage Service

Vehicle Storage
Vehicle Storage Service

Central Food Stores

~Central Laundry

HEALTH CARE FACILITIES

810
820
830
840
850
860
870
880
890

Patijent Bedroom

Patient Bath

Nurse Station

Surgery

Treatment

Service Laboratory

Supplies °

Public Waiting

Service

RESIDENTIAL FACILITIES

910

Individual Sleep/Study

Ml
912
913
914

Sleep/Study without Toilet/Bath
Toilet/Bath

Sleep/Study with Toilet/Bath
Sleep/Study Service
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Standard Room Use Categaories
8920 Housekeeping
921 House
922 House Service
923 Apartment
924 Apartment Service
000 UNCLASSIFIED FACILITIES
" 050 Inactive Area

060 Alteration or Conversion Area

070 Unfinished Area
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The principal objective of this report is to develop a set of data
prucessiﬁg programs tc be used in the field of University Facilities
Planning, This effort was planned te refine and restructure the work
done by Claudill, Rowlett and Scott (CRS) - consultants to the Board
of Regents, State of Kansas. Data processing programs were successfully
developed and space projections were made for Kamsas State University.
The reports presented are more elaborate than those presented by CRS.
However the author feels that this work is only an initial step and as
#uch there is ample scope fur further improvements, No projection
procedure has been developed for the Supporting, General Use, Medical
Care and Residential Facilities. The input requirements have to be made
less rigid. The entire work has to be thoroughly reviewed by the

academic personnel involved with facilities planning.





