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THIS CURRICULUM DESIGN COULD BE USED (QUITE POSSIBLY
WITH INSERVICE TRAINING SESSIONS) BY AN INSTRUCTOR
EXPERIENCED IN DATA PROCESSING TO FAMILIARIZE ECUCATORS WITH
THE COMPUTER AND TO TEACH THEM A SYSTEMS APPROACH TO ITS USE
IN THE FIELD OF EDUCATION. THE CURRICULUM CONSISTS OF AN
OUTLINE OF THE POINTS TO BE COVERED IN EACH LESSON,
SUPPLEMENTED BY A STATEMENT OF OBJECTIVES, AUDIO-VISUAL AID
SUGGESTIONS, AND PRACTICAL CLASSROOM EXERCISES. TOPICS
INCLUDE--A HISTORY OF DATA PROCESSING, DATA PREPARATION,
COMPUTER HARDWARE AND CAPABILITIES, TEACHING USE OF COPOL (A
COMPUTER LANGUAGE) , PROBLEM-SOLVING TECHNIQUES, APPLICATIONS,
CRITERIA FOR COMPUTER SELECTICN, AND SOLUTION OF A PROBLEM
THAT 18 INDIVIDUAL IN NATURE. CLASSROOM AND LABORATORY TIME 3
F REQUIRED TO TEACH EACH OF THE PHASES OF THE CURRICULUM 18 3
5 ESTIMATED, THE TOTAL ESTIMATE FOR THE CURRICULUM BEING 258

HOURS. A CASE STUDY OF VOTING BEHAVIOR 18 USED TO DEMONSTRATE
THE INTEGRATION OF SYSTEMS ANALYSIS AND PROGRAMING AND TO
GIVE EXPERIENCE IN THEIR USE. A BRIEFLY ANNOTATED
BIBLIOGRAPHY 18 GIVEN BUT 18 NOT CORRELATED BY PAGE OR VOLUME
7O ANY PARTICULAR LESSON OR PART OF A LESSON. ACDITIONAL
REFERENCES IN THE APPENDICES INDICATE PROFESSIONAL AND
INOUSTRIAL SOURCES FOR COURSE INFORMATION AND AUDIO-VISUAL
AIDS. (MJ)
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- INTRODUCTIO.

The.daya processing industry is one of the most rapidly expending
fndustries in the world. Each and every day, new solutions to aze
old problems are derived ,throuzh date processing. The repid escalation
and new technological breckithroughs meke possible still further expan-
sion of the problem solving capebilities of date processinz equipment.
However, this dynamic growth has created & "people gap" that leaves
the problem solving capebilities of computers widely untapped. Since
data processing has such a great impact on a2ll of our lives and will
have en even greater one, it is imperative that knowledge of the industry
be more thoroughly explored. An awareness of {ts abilities snd potential
by diversified groups will open the spectrum of date processing even
wider. Coupuater applications are nrot 1limited to Yankinz, inven<tory
control, or mathematicel computations. They acve assuming a prominent
place i every aspact of modern living. This importance is growing

phenomenzlly and we must meet the challenge.

Data processing mznufacturers are condueting crash prczrams that
develap manpower resources o support computer operations, however,
this cennot begin to fulfill the need. Ve must now familiarize perscns

outside the industry with deta processing in order to bridze the gap.

The most logicel approach is to inform teazchers of the tool al

hend. They will better understand the relationship betwesr the ccomputer
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and the clezs-ooa; discorer 2 new educztion resource; and, in turn,
convay an understonding of data processing to the student. The

teacher is the necessary link to expand the electronic age.

In February, 1967, a report on couputers issued by the P-ecident's
Science fdvisory Committee stated thet "It is of the utmost imporiance
to keep in mind that computing should not be thought of primerily as
& new subject to be taught in eddition to 2ll the other important 5
meterial row in the curriculum. Teachers who make use ol computers
in a wide variety of sub ects have found that their material can be
taught more rapidly, more thoroughly, and more neaningfully with the

eid of computers . . . ."

Tnis curriculvm is designed to:
1. Develop perticipant proficiency in the functions end uses : %
of electronic data processing. é
2. Allow the teacher to utilize and develop, new techniques %
within his own srea and/or pursue the teaching of date | : ;
processing. |

3. Generate electronic data processing as an effective class-

ke s A e Ms Ry A3 e

roor. tool,

The course.assumes no prior knowledse of data processing. Its only

pre-requisites are an inquisitive mind and the motivation to keep ebreast

of todays progress and the derends of tomorrow's world.

Tae instructor who will ccenduct the course outlined in the curv-

™

iculw:, rmust be experienceld in deta processing. Tnis means soue

o
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practical experience as & progremner/a.alyst workirg in the data
processing $nduztry. It should {nclude erposure to the hishew level
languages plus knowledze of basie asgenbly language. In most cases
two or three years oF experience coupled ¥ +h the curriculum outline
and documentation will produce a meaninzful and constructive course.
In this vein, the compuier mamafacturers are an excellent source of
manuals, visuel aids end other information. In the past they heve
proven to be cooperative, and vnderstandsbly so, since this industry
benefits from eny such undertakinz. It should be noted here that

as in all other subject matters, formel schooling is only & base
upon which vo ouild for the future. The continued acquisition of
new information is all the more importent in a dynaanic, ever chanzing
subject matter such as data processing. The instructor's education
and experience should be complemcnted by an efforl, to siay abreast ol

the state of the art, via technicel journals, societies, and seminars.

Tais curriculum has becn designed to fulfill a neei in the field
of education. Through its subject motter each teacher will be able to
bring his individual discipline up to date. The curriculum may be used
as a full time course but will prodably be more widely received if it
{s used on an inservice bssis. The outlines include sugzested time

allotments, based on thres2 (3) hour class sessions, which may be util-

$zed in various ways. The total hours sugzesved for each segmani assume a

e ek e rand A .
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class conposed of professicnzl educatore. in expanrion of the hours

would be indicated if the curriculum is to be used for other purposes.

Phase One of the curriculum becomes the basis on which the class

participant can build. Beginning with & brief history of data proccss-

ing, its cause and eifects, it goes on to sccusint the student with

data preparation and computer hardware, that is, the actuel equip-
ment. The spéeds at whicn various funciions ere performed is beyond
basic comprehension; i.e. trensferring data at the rate of two hundred
forty thousand (240,000) digits per second, or the retrieving of any
of two hundred million (200,000,000) cheracters in less than one tenth
(1/10) of a second. These fentestic capsbilities stimulete the imagine
ation and quickly capture student interest. Phese One also introduces
the tools necessary to implement compuier systens ond moke “"electronic

prains” function in o useful manner.

* The last section in Paose One embodies teaching use of the COBOL

programming lensuage. COBOL js an ocronyn for ggmmon.gpsiness gyiented
Languege. This allows people to write statemrents in Enzlish that ace
later translated by the computer into its own language. There ave
many other langucges, dbut CO30L was chosen here since it is capzble of
solving problems of mony varieties and is not restricted to pure math-

ematic equation solving. Arother reason is the case of teachinz and

* the readily understandable documentation theat is a natural by-p.oduct.




The successful cenletion of Phzse One with its programming enerclses

is quite rewardinz to anyone. The Zap hes been bridzed and =n under-

standing of the undomentels has baen acquired. HNo longer is 2 computer
14 P

-

a mystery. Hew ideas will heve come forth during this phzse from most

Phzse Two dezsls with the overall espprozch %o utilizing computer
technolozy as 2 problem solving tool. The information acquired in
Passe Onc is ncw spplied to the systems and procednres area to form

a solid base fn problen solution, through the use of data processing

equipment and techiniques. Discussions and classroom problems illust:ate

‘applications of general interest in government, industry, and school
administration and serve to illustrate the feasibility of the use

of compubers in familiar situations. A% this point, the participant
will heve acauired sn undersvanding of not only the fundementels of

data procesing, but also the broader aspecte of computer technology.

The prozremuming knowledze from Phase One and problen=-solving
techniques of Phase Two are linked in Phase Three when the participant
is required to look more closely ¢t deta processing in the education
rield. Here the crestive mind will see the reletionship between this
subject and the iniividual's specizlty. These cre the thoughts that

will grow znd bc passed on from the participants to their students &s

part of a totsl aworeness o the world around us.

Discussions of computer assisted instruction (CAT), seex to show




tne power of this tool to trhe educuio Otner applications in the
ficld of educetion arc also exnlored. onz with these the arca of
computer selection is studied. 3esides the criteria used Jor ce-
lection, sample manufacturer proposals eare presented which requive
the use of these crivaria to deveriine 2 colution. This knowledge
will be especislly useiul should the teacher's school be in the selec-
tion process in the fuiure, Fhase Three and the curriculum come to a
close with the solution of & problem thet is individual in nzature.
Unlike those in the fivst tiuo phases, this problem is one that is
generic to the discipline of the individual educator. Here the total
realization of the subject matter is brought home to the individual.
This is no longer a subject that is strange =nd unrelated. It has

nov deinonstrated 1ts usefulness and el the sam2 time shown the crucial

role it plays in everyones life.

In summary, the curriculum is desigied to provide a comprehen-
sive understandinz of the most recent or "third generation” concepts
vhich wlll equip the participant with the lmowledze to effectively

utilize “he vower of this dyramic technology.
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Curriculum Outline

PEASE O - GEIEPAL 3ACKGRGUID AYD PRCG2ANMMTING CILASS LABORATORY TOTAL

Evolution of D-ia Processing 5 l
Dote Represeniztion znd Manaszement 5 1 6
Concepts of Date Processing Harduare 1 2 6
Co:.certs of Datz Proceszsing Softweare 9 3 12
Computer Processiny Techniques 5 1 6
Decision M-kinz Technicues b 2 6
COR0L Progremming 40 20 _60
102
PHASE T0 - TECHITOURS A'D APPLICATIOHNS
Data Processinz Systems and Procedure Concepts 18 6 ok
Intezration of Systems and Prograxming 10 20 30
Practical Aoplicztions in Industry 6 3 o
Practical Applicztions in School Administiration 6 3 9
Advanced Class Prodlen 12 6 13 ;
Information Retrievel 5 1 6 :
96
PHASE, TH2EE - ADVANCED APPLICATIONRS TO
IiDIVIDULL DISCIZLi.ES
Concepts ol Corputer Assisted Instruction 5 1 6
Selection of = Computer 6 6 12
Data Processing Tewching Aids 2 1l 3
Current Anplicsations in Education 6 3 9
Individrel Prodlem : 6 2k 30
€0
TOTAL HOURS 258
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Tne outlines vhici follow zre intended to sugzest the areas to
be tzuzht in thic curriculum. Included ove objectives for each section,
alonz with case studies, suzgesied problems and solutions.

It is expected the msterial presented and texts_used, vill be left
to the discretion of the instructor and some varietion will ns urally
occur, due to the availability end type o? equipuent. Lavoratory

_hours sre flexivle and may vary with each class because of individuel
methods of presentetion. However, the cuzlity and completeness of
the course should not be compromnised.

Progrermed instruction courses have been snccessfully used as
classroon texts, particularly in the intrgductibn area of data process-
ing. The bibliography, reference fnfornztion and eudio-visual aids are
‘annotated, to aid the instructor in his selection of material. Addi-
tional sources of these elements are also listed to facilitete collec-
tion of ihe most recent educational alds.

The content and format of this curriculunm has been provided oy
experienced technicians end educetors, associated with successiul
prozrams in data processing, for at least five years. It has also been
reviewed and aéproved by an advisory board consisting of educators in
every level of educavion, managers vepresenting o varietly of consuter
ueers, and rep:esentativcs'of the systems end educational branches >f

the leading equipnent manulacturers.

ok i
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GENERAL 3ACYGROUID AXD PPOCRANDAN éLASS IARORATORY  TOTAL

Evolution of Dzta Processing
Deta Representation and Managenent

Concepts of Date Processing Eardware

O & W N

Concepts of Dzta Processing Software

Computer Processing Technioues

Lhd L

E Decision-ma%inz Techniques

1
1
2
3
1l
2
20

E§ = w

CO30L Programing
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EVOLUTION OF DATA PROCESSIIG

Sug;gsted Timo: Six hours
Content: A generel description of the development of data
. processing technology and its relation to the in-
dividual and sociely.
Major Divisicns:
I. DATA RETENTION
TI. FORERUNUERS OF ELECTRONIC DATA PROCESSING
III. UNIT RECORD ERA
IV, COMPUTER ERA
V. IMPACT OF THE COMPUTER

Objective:

To make the student aware of the evolution of data

processing technology ard the tremendous impact of

the computer upon society.

In order to motivate the student, 2ids using the

computer, such as menagement gemes, baceball games

end other stirulating programs are available from

|
| the manufacturers. Audio/Visual aids showing the
components of a computer may also be effective.
Since terminology'can be a stumblirg dlock to the
| novice, a data processing glossary may be distributed,

to each studeni. These are usuelly availeble et no

cost fronm the manufacturers.
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Included as supplementzl materiel in this section,

is the Instant “"Ruzzvord" Generator which should

-help to overcome the apprehension attached to deta

processing te:minology.

NPT
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EVOLUTIO: OF DATA PROCESSIHG

I, DATA RETENTION
A. Types
1. Human Memory i
2. Written Word |
3. Machine Rezdable Form
B. Purposes
1. Legal . ;
2. Historical i
3. Statistical Analysis
4, Menzgement Information
. 5. Decision lizking
6

. Probvlem Solving

7. Seientific Computation

8. Research

9. Secientific Simulation ;

II. FORERUNHEPS OF ELECTRONIC DATA PROCESSIHQ
Pascal - 1642

| N
' B. Leibniz - 1690 . . :
C. Babbage - 1522

D. Hollerith - Census of 1390

ERIC

P
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III. UNIT KECORD ERA

A. BNeed
1. Increassed volume of date .
2. Processing of repetitive opecrations
3. Manipulation of data to achieve desired results

B. Development
1. Punched cards
2. Electro-mcchenicel rezding of cards
3. Progression from numeric to alphemeric abilities
L, Auxiliary card-handling machines
5. Control panel wiring
6. Increased computational abilities |
7. Increased flexibility
8. Increased speed o i

0. Acceptance by industry

IV. COMPUTER ERA

A. Need

1. Conmplex calculations g

2. Complex applications
3. Systematicezlly recorded deta :'
B. Characteristics %

1. Electronic Speeds

2. Internel Memory

3. Stored program of irnstructions

ERIC

IToxt Provided by ERIC
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I, Complex decision making ebility
5. Automatic Operations
C. Information Flow ;
1. Input
2. Central processing unit
e. Mbmory
b. Arithmetic Unit ‘ | |
¢. Control Unit
3. Output
D. Original }Models
1. MARKI
. _ 2. ENIAC .
3. EDVAC
4, UWIVAC I

(e 08 Bond AV A Lt o I UES AL A o~ BV R £+ S0l -

E. Developaent

1. Equipment

[PPSR TRV REP P

a. First Generaztion 1946 - 1957 P
b. Second Generation 1958 - 1964

c. Third Generstion 1965 -

R 4 el il A b A e Dbl g

2. Efficiency

a. Increased speed 3

b. Increased relisbility

¢. Decreased size |

d. Decreased cost

!
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3.

Processing lethods

a. Scientific computetion
b. Mathematical computation
¢. Statistical reportinz

d. Exception reporting

e. System simulation

f. Real time processing

V. IMPACT OF THE COMPUIER

A. Individual

1.
2.

6.

Automatic check deduction

Credit cards

Increesed volume of unsolicited edvertising
Educational revolution
Developnent of new products

Increased employmént opporiunities

~ B. Governuent

1.

Administrative
a. Tax reporting
b. Tax processing
¢. Census
d. Voters registration

e. Health servicec

-
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2. Legislative
a. Surveys and peolls
b. Mziling lists
¢. Letter writing
d. Voter statistics
3. Judicieal
&. Crimingl information systen
b. Fingerprint clessifications
¢. Accident statistical reporting
d. Legel ebstracts
C. Industry
1. Space progrem
2. Deata processing eqguipment manulacturers
3. Data processing related industries
ki, Dynemic inventory control

5. Production/Cost ratio control

T R T ST TV T S S VP PPy ey
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INSTANT "BUZRIQRD" GRIEIATOR

~ Technology has crealed a new type of Jargon that is nearly es
{ncomp rehensible ac it is sophisticated. Phllip Broughton, of the
U. S. Public Lzalth Service, developed an unusual technique, called
ea Instant "Buzzword' Generstor, which will help you mester tals
Jergon. With it, you ccn generate an almost endless variety of
intelligent-sounding technical teims.

The technique is easy to use. Mevrely select a digit from each
of the three columns listed below, end combine the words opposite
each number into your own technicsl iergon. For exemple, select
"282", and you genevate: "systemeilzed third-generation copsbility,"
an expression bound to commond instent respect - and confusion! "HNo
one will have the remotest ides of what you're talking ebout,” says
Broughton. "But the important thing is that they're not abuut to
admit it."

COLUICT 1 COLUMY 2 COLUMN 3

0. integrated 0. manazenasnt 0. options

1. total 1. organizational 1, flexibility
. 2. systematized 2. monitored 2. capability

3. parallel 3. reciprocal 3. mobility

I, functional L, digitel i, prozgrerming

5. responsive 5. logic 5. concept

6. optical 6. trensitional 6. time-phasc

7. synchronized 7. increaentel 7. projection

8. compatible 8. third-generation 8. hardvare

9. balanced 9. policy 9. contingency




DATA REPPESENTATION AMD MAJAGRMENT

Suggested Time: Six hours
Content: A description of the methods available for handling
informetion on a compuver.
Majof pivisions:
I. SOURCES OF DATA
II. DATA REPRESERTATION
ITI. DATA MANAGEMENT
Objective:
To acquaint the studeat witﬁ/the concepts of computer
files and their handling. Standard methods and tech-
nolozy, such as USASCII code, tape files, &nd disk
files are discussed in deteil. Other media might oe
briefly described (such as date cells) but emphasis
is pleced upon tepe and disk. The concept of numbering

systems is included to give the student an understending

of the machine's method of storing snd computing. Simple

: exemples of conversion from one base to another are help-
ful but care should ve teken that these exsmples do not
become the central point of the lecture as they are
suvordinate to the knowledge of deta structures thut the

| student recuires at this point.

Besic theories of file handling and dete collection for

rocessinz shculd be described.
p 3
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DATA PRRZINSEIIATION AUD ANAGEMENT

I. SOUECES OF DATA
A. Clerical files

B. Surveys

C. Ouestionzires

II. DATA REPRESENTATYO: ;
A. HNumbering systems

1l.. Binery

Se s AR e e w LT s b e e

2. Decimal
3. Octal
k., Hexadecimel
B: Hollerita Card Code
‘ 1. Humeric
2. Alphabetic
3. Speciallcharacters
C. Binary Coded Decimal Systenm (BCD)
1. 6 information bits end parity bit ]

2. 64 cheracters

D. Extended Binary Coded Decimal Interchenge Code (E2CDIC)
1. 8 informetion bits end parity bit
2. 956 Standexd characters

E. United Stctes of America Standard Code for Information
Interchange (USASCII)

1. 8 informetion bits anl pority bit

ERIC
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2. 256 standard characterss
F. Miscellaneous
1. Peper tape coding

2. Other coding structures

I1I. DATA MAIAGEMEXT
A. Structure
1. Character
2. Pield
3. Record
L. File
5. Volume
B. Media
. 1. Card
2. Paper Tape
3. Magnetic Tape

4. Rendom Access

C. Arrengement

‘ 1. Fized or variable length
2. Blocked or unblocked

D. Organization
1. Sequential
2. Random

1 3. Index-Scquenitial

we
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E. File licnegement
1. Maintenance :
. 1

a. Additions ;

<
.
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b. Deletions

¢. Changes
d. Re-organization
2. Updating 3i
a. Periodic
b. Real time
3. Protection
a. Labels
’ : (1) External

(2) Internal

b. Back up files

e¢. Re-construction procedures
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COXCEPTS OF DATA PROCESSIUG HMARDVARE

Suggested Time: 8ix hours
COntent:_ A description of the components of a computer, the
means ol communication with the computer, end the
design end capabilities of the harduare.
Major Divisions:
I. PERIPHERAL DEVICES
II. CENTRAL PROCESSING UNHIT
III, SUPPOKTIVE DEVICES
IV. COMMUNICATIONS DZVICES

Objectives:

Po farilarize the student with the Central Processing
Unit and its peripheral and supportive devices.

Stress should be placed on a description of the equip~
ment and on its functions and purposes. Students are
not expected to be able to operste eny of the ecuipment
at this point.

Many eudio-visual aids cen be utilized; pictu;es,
transparencies and films mey be used to {1llustrate
each component, various hardware configurations, and
computers in ectlon.
One niethod wﬁich nas proved successful is to end the

lactures with a Gemonstration ol the equipument. IF

IO n
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equipment is not availcble in the classcoom, areza
installations have been found to be cooperative with

" this type of effort. It is important that the student
understand that this is not en exheustive study of ell

systems, but a survey of the most cormonly used types

of eauipment.
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CONCEPT3 07 DATA PROCESSLLG HARDVARL

PERIPIERAL DEVICES
A. Card Reader - Punch
B. Paper Tzpe Reader - Punch
C. Megnetic Ink Cnaracter Reader (MICR)
D. Optical Choracter Reader (OCR)
E. Console Typeuwriter
F. Line Printers
G. Magnetic Tape
H: Rendom Access Devices
L Disk
2. Drum

3. Magnetic Czrd

CENTRAL PROCESSING UTIT (CPU)
A. Main Memory
1. Purpose
a. Progrem storage
b. Dats stovage
2. Struciure
a. Core
b. Rod
¢. Thin film
3. Organization

a. Bit
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b. Byte
c. Words
L, Addressing
a. Concent
b. Methods
(1) Dpirect
(2) Indirect
(3) Indexed
B. Arithmetic Unit
l. Purpose - Computation
2. Decimel
3. Binery
b4, Floating Point
5. Arithmetic Registers
6. Shift Registers
C. Control Memory
1. Instruction
a. Initislization
b. E:ecution
¢. Address Modification
2. Operation Registev
3. Dsta Address Register

4, Interrups Control
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D. Input/Outpus Control Unit
1. Purpose - simultenelity
2, Mecthods
a. Bulfering
b. Memory Cycle Distrivution
E. Operators Console
1. System Initizlization
2. Displey Fesisters
3. Monitor

I, Sense Switches

III. SUPPORTIVE DZVICES
A. ‘Data Preparation
1. Card
a. Key Punch
b. Key Verifier
2. DPzper Tzpe ]
a. Typewriter
b. Cash Reglster
¢. Adding Machine
3. }Egnetic Tape Data Recorder ‘
B. Data Menipulation

l. Crrd

a. Sorter

(1) wuneric sort




(2) Alphabetic sort

(3) selection
b. Interpreter

(1) Printing of selected dets

(2) Sclective line printing
e. Collator

(1) Sequence check

(2) Merge

(3) Meatch

(4) Selection
d. Reproducer

(1) Reproduce

(2) Gang-punch
(3) Mark Sense Punch
2. Magnetic tape

a. Pooler

b. Line printer

Iv. COMUNICATION DEVICES

A. Purpose

B. Hardware
1. On-line zdapters
2. Channels

3. Transmission lines

4. Cormunication interface
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5. Devices

b. Video data terminals '

¢. Audio reponse units

d. Dute collection devices




CONCEPIS OF DATA PROCEISING SOFTVWATE

Suggested Time: Twelve hours

Content: A survey of the types anl couponents of software.

Major Divisions:
I,
II,
III.
1v,
V.
VI.
Objective:

STOKED PRCGRAM CONCEPTS
PROGRAMMING LANGUAGES
PROGRAM DEVELCPLENTY
UTILITY PROGRAMS
OPERATING SYSTENS

APPLICATIONS PACKAGES

To impress upon the student the ifiportance of tais

phase of computer technolcgy and to femiliarize

him with the terminology and uses of various types

of software. The student should be made eware of

the evolution of soiiwere and the develcpment of

standerdization in these aress. An audio tape

prograrmed instructién course in RPG, distributed

by IR may be & useful tool and serve several purposes:

the student would become Tfemiliar with one of the

cducationel methods aveileble in deta processing, end

vould oulekly learn to utilize a pregramming language.
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COLCEPTS OF DATA PROCFSSING SOFTWARE

I. STORED PROGRAM CONCEPIS
A. Definition of storel progron
B. Conputer instruction
1. Componepts
e. Operation code
. b. Operand
(1) Single address
(2) Multiple address
¢. Varlants |
(1) Counter
(2) Coatrol character
" 2. Length
a. Fixed
b. Varisble
3. Besic instruction categories
e. Input/output
b. Data control
C, ‘Arithmetic
d., Logic operaticns
‘e. Miscellancous operations
C. Basic progrom couponents
1. Instructions

2. Data areas
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a. Input/output srees

b. ¥Work arcas

Sde e Ban bA LA

3. Constante .

II. PROGUAMITIC LANGUAGES
A. Adsolute

B. Assembler

SR M e A WAL SRR s g K e Erns AR

ERy .

1. Source Prozrza Conponentis

AR s

a. Symb»olic naues ;

(1) Constant
(2) Data
(3) Instruction
b. Mnemonic operetion codes

: c. Declarative Statements

2. Assembler Progran

a. Functions

(1) Translation from symdbolic to machine code

(2) sStorage assignment

v N+ omdrsts an

(3) Error detection

b. Output

P N L U

(1) Object program
(2) Program listing
C. Compiler
1. Compiler prograx

&. Turctions




-3~

(1) fTranslation from source statements to machine code

(2) Multiple instruction zeneration
(3) Error deteztion
b. Output
(1) Odviect progranm
(2) Preogren listing
2. Types
a. Commercial
b. Mathematical
c. Special purpose
3. Common lanzuages
| a. CO30L - Common Business Oriented Language
b. Fortran - Formuls Translator
c. Algol - Algorithmic Oriented Language
d. RPG - Report Program Generator
k., Advantaszes
a. Compatability detwesn computers
b. Ezse of p.rogremmins
c. Seli‘. docunmentation
d. Eese of maintenance
e. Reduced trairing sine
5. Disadvantages
a. Memory limitations

b. Periphersl linitations

Ly




I1I. PROGRAY DEVELOFRIG
A. Procedure

1. Problem definition

2. Procedure specifications

3. Input/output specifications

k. Codinz source prog:am

5. Translation to machine media
a. Card punch
b. Magnetic Tape Data Recorder
¢. Direct entry keyboard device

6. Translation to machine code object progrem
a. Assembler program
b. Compiler program

7. Testing of orogram

a. Desk checking

b. Program listing checkout

c. Execution of object vrozram with semple data
. d. Trece routines

e. Memory dumps : i

AT TR T AT A TR TN T IR T AN TR TR TR R e AR

f. Console debugzing

B. Technicues

1. Looping
a. Purpose
b. Method

2. Addressing

a. Direct




' |
|

a. Modification

b. Indirect

3. Indexing

b. Advantages

s dama

L. Table Looi-up
a. Argumnent

b. Function 4

5. Program Swvitches
6. Sudbroutires

a. Open

b. Closed

7. Segmentation

" 8. Macros
a. Programmar macro

b. System macro

1V, UTILITY PROGRAMS

A. Peripherel Conversion

| 1. Loed routines
2. Card to tepe/disk/printer
3. Tape to disk/prAnter
L. Disk to tape/printer

B. Diagnostic

1. Memory print




2. Clear menocy
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3. Tape and disxk editing
i, Trace routines
5. Snapshot

C. Sorting

1. Methods
a. Sort by selection

b. Exchange sorting

¢. Sort vy insertion

d. Rzdix or digii sort

e. Sort merge method
2. Implementation

a. Parauneter specification

b. User routires

D. Miscellaneous

1. Translators

2. Simulators

3. Flow charting programs

V. OPERATIXG SYSTEMS
A. Integrated sei of inter-dependent programs
.B. COmpohents
1.. Executive routine (Supervisor)
e. Resident

b. Cealls ~ppropriaie nrogrem elements




2. Processing prosrams

P S T S, o Ny e PP

a. Languege processors
b. Disgnostic routines ,
¢. Peripheral functions

d. User programs

e. Service (mainterance) functions

(1) System generator

(2) System library functions

NS

C. Primary functions

1. Loading progrems

. Communication bvetween operstor and system
. Hendling errors and restert facilities

. logging events

. Automatic program calling

2
3
L
| 5. Reduce operator intervention
6
7. Simultansous operation of input/output devices
8

. Allocetion of input/output devices

9. Allocation of memory
n. Additionzl functions
1. Job scheduling - priority specifications
2. Multi-processing
3. Comminications lacilities
E. Hardware Requirements
f 1. Reciden: device

2. Momory




F. Performance conciderations

1.

Ny
[ ]

= w
.

Reserved eguipment
Running overhead tine

Maintenance effort

Increased efficiency of operation

VI. APPLICATIONS PACKAGES

A. Generel description

B. Sources

1.
2.

3.

Manufacturers
User groups

Software houses

C. Exoemples

1.

Banking

a. Savings accounting

b. Demand deposit accounting

Education

a. Student scheduling

b. Grade reporting
Menufacturing

e. Inventory coatrol

b. Production conterol

Medicine

e. Hospitsl accounting

b. Patient records




5. Scilentific
a. Regression Analysis
b. Contour lapping
6. Manasement
a. PERT
b. IMPACT
7. General
a. Payroll processing
b. Personnel records
D. Implementation considerations
1. Modifications
2. Documentation Mazintenance
. 3. Programning efiort

a. File creution

b. Svpecialized programming lanzueges
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COMPUTHE PROCIISING TECHIITOUES

Suggested Time: Oix hours
Content: A description of the methods used in applying computer
technology to datz hendling.
Major Divisions:
I. BATCH PROCESSING
II. MULTIPROGRAMMIIG
III. REAL-TIME PROCESSILG
IVv. TIME-SHARING
Objective:

. To scqueint the student with the developnent of
current technolozy. The evolution of these methods
should be discussed in terms of herdware, and app-
1ication. I should be pointed out thet a new tech-
nique does not necessarily obsolete other methods;
that individual requircments dictate the methodolozy,
e.f., oatch processing would be a proper solutlon to
many dsts handling problens whenever criticel time
response is rot a factor.

At this point the student has been intrcduced to data
representation and lts menazenent, znd the hardware;
vhich in effect indieates "what" constitutes & compute:;

this soction explores "how" a computer is utilized,
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This portion of the course is intended to give a
basic understending of these concepts, but cuare
should be token not to dwell upon the technical
deteils, ac the student is not expected to develop

sophissicated techniques for these epplications.
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COMPULTR PROCESSING THoHNINUS
Ny

I. BATCH FROCELSSILG
A. GCeneral descripuion
1. Collectlon of data

2., Periodic processing

3. Output

&, Snatistical reports
b. Exception reporis
c¢. Updated files
B. Seguential Iiles
1. Medio
a. Punched cards

b. Megnetlic tepe

2. Sorting requirements
3. Non-destructive updating
C. Random Access Files

1. Medis

a. Disk

b. Drum

¢. Mzgnetic Cords
2. Orzanization

e. Sequential

b. Pandom

(1) Randomizing theovry
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(2) Chaining
¢. Index Jequential
(1) Datz key
(2) Overflow aress
(3) Index
3. Destructive updating

4, File re-orgenization

II. MULTIPROGRAMMING
A. General
1. Definition
2. Purpose
3. Reasons
e&. High speed of CPU
b. Relative slovw speed of perlpneral devices

B. Herdware developments

1. Buffering devices

2. I/0 interrupt mechanism
C. Applications

1. Simultancous Peripheral Operations On-Line (SPCOL)

2. Processing of multiple programs with varying funciions
D. Advanéages

1. Greater utilizetion of nardware

2. Replacen2as of nulti-computer instellations with

sinzle processor




5. standardization of procedures for sirzle computer.

R

III. REAL-TI} PROCHESSTIG
A. Gererel
1. Delinition
2. Purpoze
a. Immediste inquiry respons®
b. Mezsase suitching
e. Dzta collection
d. Data dissemination
B. Technological develcpments
1. Communications facilities
2, Remote device termincls
3. Large rzndom access files
4., oueueing concept
C. Applications
1. Telecormunications
2. Inquiry proceséing

3. PRemote up-dating

IV, TILME-SHARIVG
A. Generel
1. Definiticn
2. rpose
a. Maultiple users

b. Ucer cozt econo™y

e e T W madeaskd
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:
c. Erfieient bharduave neilizuation

B, Technolozical develogzmeats
1. Real-timz chovecteristies
2, Memovry pactitionins end prétection
3. Viriusl memory-paging

C. Applicztions
1. Prozram preparation, mo@i?ication, end testing.
2. Seientific snd enzinzering celeulation.
3. Education
i, Text editing and modification
5. Message swvitching and cormunications
6. Horse vetting

D: Provlen Areas

1. Data security
2. TFederel control end rezulation of conmuanicaticns
- 3. Costs
a. Terninals -
b. Comminications lines

c. Computer time




DECISIO MAXLHG TECHNIQUES

Suggested Time: Six hours

Conient: A presentetion of tecchniques used for proolem desc:iption
and documentation.
Major Divisions:
1. PURPOSES OF DECISION MAKING TECHNIQUES
II. FLOW CHARTIIG
III. DECISION TABLES
Objectives:
To allow the student to becone femiliar with visual
decision making techaiques and to empnasize their
relation to the detailed documentation which must de
e part of a properly designed éata processing system.
Laborasory proolems should be used to illustrate the
sequential and logiczl development of procedures necessary
to solve préblems.
The Internal ﬁevenuc Burezu Tax Tables may ve usel as
an exzmple of a decision tadvle, vhich is familiar to

everyone.

R S T Y
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DECTSION MAXING TECHAINUYS

f. PUKPOSES OF DECISION HAKILG TECHLIQUES .
A. Communication tool between monogement, systems anzlyst and
prograrmer
B. Meeningful and simple classifications of operations
C. Pin-pointing prcblen areas
D. Estimzting progremaing requirerents

E. Docunentztion

II. FLOY CHART
A. Types
. . 1. Systems flow chart
2. Proceduve flow chart

3. Metaod flow chart

i, Block diagran
B. Stendard Symbols
1. Input
2. Decision
3. bperations
L., Outpud
5. Direction of flow
. Files

. Auxiliary ecuipment

6
7
8. PBemote refereaces
9

. Annotations




C. Symbol Sneciclization
1. Processing
a. Manual
b.. Unit Record
¢. Computer
2. Charting
a. Flow Chart
b. Block Diagrznm
D. Flow Charting Tools
1. Templates
2. Charting Work Shects

E. Laboratory

III, DECISION TABLES
A. Types
1. Limited entry
2. Extended entry
3. Mixed entry
ﬁ. Conponents

1. Heading
2. Conditicn stud

3. Condition entry
L, Action stud
5. Action eniry

C. Procedures

1. Define condition

"o




7.

Determine nurizer of decision rules
eat conditicns

Specify actions for cach rule

EISE rule

Segmentation of {ables

DO and GO TO action stubs

D. Leboratory




SUSRESTAN TATOTATOLY DPRO2LT.SS

PRODLEM M0, 1
Three numerical val:es are to ne tested to determire vwhich is

hizhest. Assuue none are equal.

PROBLE!! 1D, 2

Same o provlem no. 1 bubt there may be equal values.

PROBLEM 10, 3

Hire o systems enalyst telking into consideration factors such as

age, ecucation, experience, etc.

PROBLEM 1O, &

Test szles orders for approval, considering a ceiling amount of

credit and whether the initiel credit rating is good or poor.

[
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COR0T, PLCORAMNTITIG
- -

Suasestad Time: Sixiy hours

Descriplion:

by laboratory exercise in the use of the langu=

Mzjor Divisions:
1.
II.
III.

V.
VI.
ViI.

VIiI.

X.
XI.

Objective:

An extensive course in COBOL is included in the

COROI, GRIERAL CHAFACTERISTICS
PUNCTUATION

LITERALS

FIGUPATIVE CONSTANIS

COROL CODING SHEET
IDENTIFICATIOL DIVISIOJ
ENVIROINENT DIVISION

DATA DIVISION

PROCIDURE DIVISIOK
MISCELLAYEOUS CLAUSES & VERES

SOFIWAPE EXERCISZS

A thorou=h siudy of the COXOL lanjuage sccomrunied

e,

curriculum to provide the student with experience

usinz a provlem-oriented langusge

CO0L, using

Enzlish langusge terminology, vas selected as the

lentueze to be taught in this curriculun for several
(] s -1

reasons:

CO30L hzs become an industry stonderd, and




no techniczl backsreund is requived. The languase

{s adaptable to prodlem-solving in most arees and

not restricted to any discipline. The curriculum

is in conformence witn standards esteblished for
COBOL-65. Vendor manuals should be utilized for
introduction end clerification of optional elements.
This scction offers an opportunity Jor the student

to obtain "hends-on" experience in programming.

It is useful to incorporate as meny computer problems
as time 2llows, since experience indicates student
{nterest. end motivation is grestly enhonced in this
manner.

In the event that a computer is nct readily avail-
eble, it mey be possible to rent time at & commercial
facility end utilize "remote” tesﬁing. In this
method all studeant problems are submitted to an exper-
jenced operator., While this method is rot es dramatic
as the "hands-on" method, it still serves to enhance
the course, &s the student will be gzaining experience

in the use of the lsnzuvage.

Software exercises ian this section is included to ex-

pose the participant, to some of the necessary functions

in utilizing an operating systen.
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COROL PRCCFANMIEG

I. COROL GENERAL CHARACTERISTICS
A. Structure
1. Divisions
2. Sections
3. Paragraphs
L, Sentences
5. Statements
6. Words
7. Characters
B. Standard Character Set
1. Vords
2. Punctuation
3. Editing
4, Relations
C. Vords
1. Reserved words
a. Key words
b. Optional words
2. Data-names
D. Statements.
1. Purpose
2. Components

3. Types
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a. Imperative

b. Conditicnal

c. Compiler-directing
(1) EXIT
(2) ©NOIE
(3) INCLUDE

4. Connectors

E. Sentences

1. Components

2. Termination

3. Separators
F. 'Paragrephs

1. Components

2. Nane

H. Divisions
1. IDENTIFICATION
2. ENVIROMMENT
3. DATA
4. PROCEDURE

II. PUNCTUATION

. A. Period
B. Comma ‘
C. Semi-colon ' |
i D. Parenthasis

i E. “uotes
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III. LITERALS
A. Types
1. Non-nurmeric class
2. DMumeric class

B. Usage

IV. FIGURATIVE CONSTAINTS
A. Types
B. Usege

V. COBOL CODING SHEET
A. Page and serial number
B. 3ody
C. .Ident

D. Continuations

VI. IDENTIFICATION DIVISION
A. Purpose
B. Coding Format
C. Entries
1. Required
a. IDENTIFICATION DIVISION
b. PROGRAY-1ID
2. Optionel
a. DATE-VRITIEN
b. DATA-COMPILED

¢. AUTHOR




4. INSTALIATION
e. SECUMITY
f. REMARKS

VII. ENVIROXSEWT DIVISIOX
A. Purpose
B. Coding form
1. Division and section names 5
2. Paragraphs
C. Configuration section
1. Purpose
2. Entries
a. SOUR(;E-COMPU].‘ER

b. O3JECT-COMPUTER

¢. SPECIAL-NAMES

D. Input-Output Section
1. Purpose
2. Batries
a. FILE-CONIROL
b. I/0-CONTROL |
E. laboratory Exercise-Prodblem Jo. 1

T A TR TR AR TR T

VIII. DATA DIVISION

A. Purpose
B. Format
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14
1. Division and sectiosn nenes

2. IEntry
'C. Definitions :

1. Field of information :

2. Record

3. Block

k. File

p. Structure
1. DATA DIVISION
2. FIIE SECTION

~
AP TP SRR, ‘-
™ WA AR o > se e

3. .rile Description
a. FD flle-name

| (1) RECORDI!G MODE 1S

(2) BLOCK CONTAINS 0K RECORD(S )/CHARACTERS "

(3) IABEL RECORDS ARE
(4) VALUE OF IDEWTIFICATION IS
(5) DATE-VRITIEN
(6) DATA RECORD(S) IS/ARE

b. Record Description
(1) Hierarchial structure
(2) Group amd elenentary items

(3) Entries
(a) level-numbers . i
(v) Data-nsme
(c) Descriptive clauscs
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(¢) PICTURE

(e) SIZE IS XXX TO YYY CHARACTERS DEFEMDIIG

ON DATA-MAME-3
(1), UsAGE
(g) JUSTIPIED RIGHT
C. Mﬁcation
k. WORKING-STORAGE SECTION
a. Temporary working locations
b. Non-contiguous items
¢. Record descriptions
5. CONSTANT SECTION
E. Llaboratory Exercises:
. 1. Picture Clauses - Problem No.2

2. DPata Division - Problem No.3

3. Environment and data division - Problem No.b

-

IX. PROCEDURE DIVISIOil

A. FYormat
1. 8ection
2. Parsgraph name
B. Verds
1. OPEN . MOVE 9. EXAMIHE

2. CILOSE

b, WRITE

b

6. GOTO 10. ACCEPT
3. READ 7. ST0P  11. DISPIAY

8

13.
1h.
15.

PERFOR

e Yo 4 e A RN e A1 LRt i WO B W 46 Y R Le ATaNR S




C. Arithmetic Verbs
1. ADD
2. SUBTRACT
.3. MWULTIPLY
k. DIVDDE
5. COMPUTE
D. Arithmetic Rules
1. Operands
2. Storage of result
3. Use of literals
4. Truncation
" 5. Rounding
‘6. Editing
E. Laboratory Exercise - Problems No. 5, 6, 7.
F. Data Tebles
1. Subscripting
2. REDEFINES

3. OCCURS
G. Leborestory Exercise - Problems No. 8, 9, 10.

X. MISCELIANEOUS CIAUSES & VERBS
A. Environment Division
1. COMMON-Y-STORAGE
2. SEGMENT-LDMIT INTEGER
3. AsSSION OBJECT PROGRAHM

4. RENAMLG

PO RN L 2 Y

» &
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5. RESERVE (II0) ALTZRIATZ AREAS
6. APPLY
7. RERUN
B. Data Division
1. CoPY
C. Procedure Division
1. INCIUDE
2. I0AD ' j
3. CALL |

4, Corresponding Options ‘ |

a. ADD

b.. MOVE
¢. SUBTRACT

D. Laboratory Exercise - Problems lo. 11, 12, 13.

~

XI. SOFTWARE EXERCISES
S
Laboratory Exercises - Problems No. 14; 15, 16, 17,

Exercises in preparing control cards for specific jobs utilizing

a computers operating system.




LABORATORY: PRO3LEY MO, 1 -
IDZITIFICATION A!D ENVIROMENT DIVISION PROBLE!
Write the complete identification and environment divisions for

the COBOL run charted below.

r——t s

FILE FILE

>
»

)
—
h .
n :

NOTES:

1. Program and file nemes may be chosen by the programmer.

2. Program access is restricted to those persons assigned to this CO30L class.
. The problem is a classroom exercise in writing the Identification and
Environment Divisions for e COBOL program.

File-B is multi-reel and should be assigned to 2 tapes.

Memory for the object program is restricted to 32,110 characters.

Assume File-F will require more than 1 printed page.

0\?'#' w

©

ERIC

JAruitoxt Provided




-61-

LABORATORY: COROL CIASS PROSLEM - PROBLEY X0. 2

PICTURE CLAUSES

Using the PICTURE clause, code the Data Division entries necessary
to desc-ibe the fields given below:

Problems:

1. A numeric field of 6 digits to be used in arithmetic operations.

2. An alphavetic field of 20 characters.

3. A numeric field of 6 digits to be used in arithmetic operations
with decimal alignment one position to the left of the least
significant digit.

k. A numeric field of 6 digits to be used in arithmetic operations
with decimal alignment four positions to the right of the least
significant digit.

5. A numeric. £ield of 8 digits with floeting dollar sign, comma,
and decimal point.

6. A numeric field of 5 digits which will be printed with a positive

. . or negativ:- sign depending on the value of the sending field

7. A numeric field of 8 digits with floating dollar sign, comma,
.decimal point and debit symbol of negative.

8. An elphabetic field of 50 cheracters, containing students name
and address.

9. A numeric field of 10 characters with fixed dollar sign and check

protection.
10. An alphebetic field of 12 characters with initiel value of blanxzs.

A
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LABORATORY: PROSLEH [0, 3

|
|
1. On 2 codinzg sheet weite the entire DATA DIVISIOH entry for the |
| following card file. i

|

1

J

1

Cerd Columns 1-5 Department Numder

Card Columns . 5=-13 Social Security Number

Card Columns 1 - 33 Employee Name

Card Columns 3l - 53 Employee Address

Card Columns 54 - 72 City and State -

Card Colunns h - 79 2ip Code :

Card Columns 80 Card Code "A" | i
|
|
!
|
!
|

- N i
r |
~ . }

©
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LABORATCRY: ENVIROMLEND AMD DATA DIVISICY PROBLEYM - PROBLEY HO, U

Write the ESVIROMMEST AND DATA DIVISION for the following files
to be used in @ COBOL program:

INPUT Card images on tepe.

There are stendavd labels on the tape.

FORMAT
Card Cols. Data Field Type Data
_ .1-15 City & Stete Alphabetic
20 - 3k Stock Number Alphanumeric
35 -« 39 Quantity Numeric
40 - 43 Unit Price 8igned Numeric
OUTPUT #1

Normal data records on tape, 10 records per dlock,
There may be more than one reel of output,
All normal labeling conventions apply.

FORMAT
Data Field - Type Data
1 - 15 Stock Number Alphenumeric
31 = 35 GQuantity : Signed Numeric
36 - 39 Unit Price Numeric (See Note 2)
Lo - 46 Totel Price Signed Numeric (See Note 2 & 3)
16 - 30 City & State Alphabetic

©
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PROBLEM 20, b (CONTLIUED)

OUTPUT 22

Print line images.
There are 2 print line formats; 1 for detail information and 1

for summary information

Deteil Format

Left-Most
Data Field Print Position Notes
Stock Number 6
City & State . 25
Unit Price : 50 2, L &5
Quantity 70 5&6
Total Price 110 2,3, 4, 7&8
SUMMARY FORMAT
Left-Most
Date Field Print Position Notes
Card Count 10 Allow 5 digits
Totel Cuantity 27 3&9
Average Auantity 70 Allow 5 digits
Aversge Unit Price 110 2, 3, 4, 8, & 10
NOTES: '

1. Object program is to operate using only 16,35k characters

of memory and 4 tape units.

Assume to represent a dollars a=nd cents value.

Allow for seven numeric digits.

Insert a decimal point and/or cormas as appropriate.

%ero suppress entire field.

Print a "-" symbol to the right of the least significant
character if quentity is negative.

Floating dollar sign.

Print "CR" if Totel Value is negative.

Zero suppress all but the low-order 4 digits, no punctuation.
Fixed doller sign and check protect all except the low-ovder

3 digits.

W
e o o @
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LABORATORY: PRO3LEA MO,
CODE THE CO20L PROCEDURE DIVISION FOR THE FOLLOWIG FLOW CHART:

t

OPeEN
FILE- N

OPEN
FILE-OT

RERD
FI.E-IN

.
v

LAST
RECORD

ADD
N 8-C-D

»

WRITE
ALY &4

Y

CLose
FiLe=IN

CLoSE
FILE-OT,

.
.
ey

[N

P U Uy U
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LABORATORY: IRDIAN PROSLEM NO. 6
104 CHART THEN CODE IN COBOL THE INDIAN PROGRAX4.

The Indians sold Manhetten Island to tae vhite man in 1627 for $2L.00.
If the Indfans hed put the $24.,00 in the bank in 1627, what would their
bank balance be in 1063 at 3% interest compounded annually ?
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LABORATORY: F.I.C.A PROBLZY MO, 7
Flowchart and code the four Cobol Divisions necessary to calculate
7.I.C.A. on a weekly basis. The F.I.C.A. percentege is 4.4} on the
£irst 7,800.00 of the individusl's annual salary. The maximum amount

of F.I.C.A. in any 12 month period is $3143.20.

Calculate F.I.C.A.and write it to the output tepe also update the year
to date F.I.C.A. and year to date gross.

gt 7ape | output 2ape

1-5 Exployee no. 1-5 Employee no.

6-25 Name . 6-25 Name
26-31 Gross pey (this week) 26-31 Gross Pay

32-36 F.I.C.A. (last week) 32-36 F.I.C.A. (this week)
37-l1 Year to date F.I.C.A. 37-41 Year to date F.I.C.A.

k2-47 Year to date Gross Pay 42-47 Year to date Gross

L a e ik e i s

TP - T T Ty




-68-

LABORATORY: PROSLEM HO. §

Class Problem involving PERFORM AXD SU3SCRIPTIIG,

gach entry of Field 1 (in ascending order) is to be added to each
5th entry of Pield 2 (in descending order) giving eech 2nd entry of
Field 3 (in ascending order),

In the data division

Pield 1 is defined as 100 5-character fields
Field 2 1is defined as 500 5-character fields
Field 3 is defined as 200 7-characters fields,

L e
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INPUT

1.

OUTPUT

LAORATORY: FAYRCLL-FROZLT 0. 9

Card file conteining 2 rate table with 100 entries in
sscending sequence by job number.

Format

Column 1 - """

Columns 2 - 4 Job number - three digits

Columng 5 - 8 Rate - four digits, three decimal positions
(dollars, cents and mills)

Card records - one card per employee, in ascending sequence by
emgloyee number.
umns 1 - I Employee number
Columns 5 - 7 Job number
Columns 3 - 11 Hours, containing two decimal positions,

’ " Printer 1isting, one line per employee,
Positions 1 - b Employee number

Positions 7 - 9 Job number
Position 12 - 16 Rate (print decimal point)
Position 19 - 23 Earnings(print decimal point)

LABORATORY: PAYROLL-PROZTEM N0, 10

Revise problem no. 09 to allow multiple cards for each employee.
Print one line per :mployee showing total earnings.

L Y T UL JUR U W P Y
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LARORATORY: PAYROLL PRO3LEM - PRO3LEM FO. 11

An employec master file on tape contains 200 character records, blocked
5, with the following data:

Positions 1«3 Department number

" - h - 12 Employee identification
numoer

" ' 13 - 22 Employee name

" 1k - 15 Hourly rate (dollars, cents,
and mills)

" 19 - 100 Other indicative informetion
not required in this provlem.

" 101 - 106 Year-to-date overtime hours
(two decimal positions)

" 107 - 112 Year-to-date overtime hours
(two decimal positions)

" 113 - 119 Year-to-date gross earnings
(2ollars and cents)

" 120 - 200 Data not required in this

. problem.

The file is in sequence by Employee Identification !fumber within Department
Number,

A second input is a card file containing weekly salary information:

Card Column 1 Card Code "5"

Card Columns 2 - & Department number

Card Columns 5«13 Employee identification number

Card Colunns 1 - 17 Regular hours (two decimal positions) *
Card Columns 18 - 21 Overtime hours (two decimal positions)

The card file is in sequence by Employee Identification Number within
Department Number.

Normally there is one card per employee, however there may be no cards for
some employees (due to terminations or absences). These employees are not
to be paid but their records must be maintalinei.

If there is more than one card for an employee, assume the Tirst is correct
and all others are errors to be printed on the console typewriter.

Computations:
Regular hours X Hourly rate = Regular earning

Overtime houvs X Hourly rate X 1.5 = Overtime earnirgs
Regulg.r earnings + Overtime earaings = Gross eerninzs
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Tae output master file contains the same data as the input file, with
the following fields updated:

Year-to-date regular hours
© Year=-to-dete overtime hours
Year-to-date gross earnings

A printer listinz is to be prepared, with one line for each master
record, showing:

ent number
Enmployee identification number
Enployee nane
Hourly rate
Regular hours
Regular earnings
Overtime hours
Overtime earnings
Gross earnings

Totals are to be printed at the end of each department and a final
‘total at the end of the report containing:

Total regular hours

Total regular earnings : :
Total overtime hours !
Total overtime earnings

Total gross earnings

Total number of employees paid

Total number of employees not paid.

R RS
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LABORATORY: ENMPTOYEE EDUCATIO LEVEL PROSLEM - PROBLEA 10,12

1. This problem consists of reeding en organization card file, counting :
the number of people in each of four education groups and printing %

a one line total for each organization.

2. An individuai will be coded according to his highest degree.

3. The input card format is:
cC 1 - 10 Department Number
CC 11 - 30 Department Name
¢C 31 - 70 Education codes for as many as L0 individuals
cc & Code of E is valid Education
Code of 9 is END OF JOB any other code is invelid.

et e Tt 2N U R 2 IRIEL S e

a. There are no lebel records.
b. There may be one or several cards for each organization.

¢. The codes are:

Code A - Graduate Degree
B - College Degree
C - High School Graduate

: D - Grade School
d. If a cerd.is read with an invelid code in Col. 80 bypass it.

A AR b Rra ekt P L WA Vi AT gy SARERE R

. The output print format is:

Print Pos. . §

l-10 Department Number
16 - 35 Department Name :
b1 - 46 Total Graduate Degrees }
i 51 - 56 College Degrees . T
F 6L - 66 High School E
. 7L - 76 Grade School ;

a. Report should be double spaced printing 51 detail lines and
& columnar header on each page (abbreviations may be used in
the header). ,

b. Each total is six digit field. Tae print total is a seven ,
position edited field consisting of 6 integers and a comma. ‘

e
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LABORATORY: CUSTOMER FILE CONVERSION PROBLEM: PROBIEM FO. 13

Flowchart and code the four Cobol Divisions for the following program
CUSTOMER FILE CONVERSION

There are 200,000 cards in & file of customers. Create a tape file
of these cards in order to convert the job to our new tape computer.

v e S Teepai A benen cwr G ki o A3

It has been decided to convert only those cards vhich are for customers
who have done business with us in the last two years. Therefore any
cerd with e date older then 1956 will not be written to the tape, how-
ever, we should coupile a printed 1ist of these customers so that our
salesmen can call on them. All cards vhich are legitimate customer
name and address cards will have a "C" in card cocluun §0. Any cerd
not heving this should be ignored.

L

S e ]

.

Record Layouts . . |

Cerd Input 1 x 80 Tape Output 10 x 200

. : ]
Field Card Col. Field Position é

Customer No. 1-6 Customer No. 1-6 , §4
Customer Name 7 - 16 Neme 7-21 §
Street Address 17 - 31 Street Address 22 - L4l ]
City 32 - U6 City 42 - 61 §

Attention Line 47 - 61 Attn. Line 62 - 31 i ]
State 62 - 63 State 82 - 83 !
2ip Code 64 - 63 Zip Code 84 - 88 |
Date (of ]).a.st sale mo. day 69 - Ti Date (of last sale) 89 - ok !

Yr ] ' % 3

Blank % - 79 Territory Code 95 - 96 .

Customer Code "C" 80 - 80 Salesman's i 97 - 100 ]
Pape Lavel = "Customer File" 3
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CUSTOMER FILE COHXVERSION PRO3LEM (CONTINUED)

Printer Output ‘
Field , Print Position

Customer MName 10 - 24

Street Address : 28 - 42

City , 45 - 59

State 62 - 63

Zip Code 66 -7 mo da yr {

Date of last sale 75 - 82 XK = XX - XX

Heading - "Customer File Deletions”

e )

When writing the card to tepe leave space for the salesmans no. end terr-
itory code even though we will not currently have the information. In-
crease the size of the name, street eddress, and city portions of the
record. The state aree is 2 digits with a 5 digit zip code, conforming
to the U, S. post office regulations.

ERIC
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LABORATORY: GRADE REPORTING-PROBLEM NO. 1k . 1
A grede reporting system uses card input containing student

identification nuriber, neme, course number, course neme, and 1
course grade. ?

The cacd format is as follows:

Card Column 1 "* (card code)
Columns 2- 5 Student identification number
Columns 6- 8 Course number
Columns 9 - 23 Student nsme ‘
Columns 29 - 48 Course neme
Columns 4g - 50 Course grade

The cards mast be sorted in ascending order by student ident-
{fication number in order to match the sequence of the student

tepe master file.

Write the control card paremeters to sort tae file, using
card input and tape output. '

TABORATORY: PROSLEM NO, 15

Catalog any previously written program permanently in the oper-
ating systems library.

LABORATORY: PROBLEM NO. 16

| A tape file contains 100 character records, blocked 10. Write
the necessary perameters to utilize a Tape-to-Printer utility _
routine to print the entire file, with each 100 character record
printing on & separate line. The tape label identification is

"Tape 16."

LABORATORY: PROBLEM NO. 17

A disk file contains 10O character records, blocked 2. The
first half of the disk peck contains the file, the other half

13 used for other data. The file is to be copied on tape for
backup. Write the parameters to copy the file. The disk label

is "Disk 17."

; ERlﬁ‘

Full Tt Provided by ERIC.




PHASE TWO
TECHNIQUES AND APPLICATIONS CIASS LABORATORY TOTAL
Data Processing Systems and Procedure Concepts 18 6 2l
Integration of Systems and Programming 10 20 30
Practical Applications in Industry | 6 3 9
Practical Applications in School Administration | 6 3 9
Advanced Class Problem 12 6 18
Information Retrieval 5 1 6
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DATA PROCESSIIG SYSTE!S A:D PROCEDURES COICEPTS

Bugsestcid Time: Twenty-Zour hours
Description: A study of the many factors involved in utilizing
a computer as a data processing tool.
Major Divisions:
I. SYSTEMS ANALYSIS
II. DESIGK
III. IMPLEVENTATION
IV. FINALIZATION
Oajectiove: |
To acquaint the student with a comprehensive view
of the nmany facets of data processing systems plan-
ning. The student should become aware that programming
is a small portion of the entire operation, and that
effective computer utilization is dependent upon de-
tailed planning effort and the application of recent
technology. It may be noted that systems work is an |
imeginative crestive way of reviewing, analyzing
. and improving a method of operation. In larger orgen-
fzations there may be a2 separate systems department,
but very often the systems and prograrming functions

gre combined. In any event systems and programming

O]: C
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personnel must worx hand in hand. This section con- ]
centrates on the detailed systems anzlysis and design
ﬁhat conéerns computer data processing, rather than 7

systems i{n general. j |

ti
5
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DEFINITIONS:
' System - is the complete plan

AL s W aim ey

A system is a set of related procedures which provide
the plan of action for cerrying out basic objectives. i

At

Procedure - steps within the system

Procedures are the actions or steps waich are taken in

" earrying out a function as part of a system.

Operation - a step in the procedure

v - s

An Operation is the focal point of activity within a

procedure. ©

' Method - manner of performance

Method is the instructions for performing an operation

or related series of operations.
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DATA PROCESSIIG SYSTEMS AXND PROCEDURES CONCEPTS

I AMALYSTS :
| A. General Analysis
1. Determine problen areas ‘ P

8. Object of complaint
b. Backlog of clericel work

¢. Anticipated backlog of clerical work P

f d. Undue high cost of production
e. Over elaborate control measures % }
f. Not functioning according to managements expectation
€. Need for management information

2. Objectives
. a. Improved manegement information ‘
b. Improvement of time and cost/production ratio |

B. Specific Problen Definition

1. Current operations of spplicetion

s an

2.' Statistical evaluation

a. Volume

b. Equipment

¢. Personnel

d. Time
e. Cost

C. Determine Method of Improvement
1. Electronic data processing

2. Refine manual system

e o e b 0 Y Anes T A
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3. . Combination of manual a.nd elecironic data processing methods
D. S8chedulinz considerations
1. Manpover resources

2. Financial resources

3. Bquipméht -.

II. DESIGHN
A. Preliminary considerations

1. Eouipment :
a. Ability of computer to handle additional loed

b. Need for new or faster peripherals
2. Utility software

a. Availability
b. Efficiency

3. Timing estimates
a. Machine

b. Clerical |
h. Processing methods 3

&, Batech ’ b
b. Real time

5. File organization | ;
a. Sequential |
b. Control seguenced
c¢. Rendom

6. Control considerations

8. Audit treils
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b. Input/output validity control
¢. Record ccunt checks

d. Cross-footinz checks

e. Back-up files

f. File reconstruction procedures

B. S8ystems Flow Chart

1. File creation
2. File maintenance
3. File updating
k. oOutput
C. Records
. 1. Type
=+ @, Input/output
b. Master record o
2. 8ize
a. Pertinent data
b. E:cpgnsion provisions
3. Formatl
a. Pixed or variable length
b. Blocked or unblocked
4. Arrangement

a. Sequential
b. Control sequential

¢. Randon

3 = It 3 oty o
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5. Limitations

a. Memory size

b. Peripheral storaze

¢. Progrem size
D. Forms Design |

1. Purpose
a. Source documents

- e bW - e -

N L e AR P ate el e

b. Computer reports

0 Bl oa IR PN 6 o ut vy <

2., logical placement ‘of items

Pruvs
.

r, .

3. Readability
. . Physical characteristics
a. Paper grade
b. Color of paper
c. Size of peper

e,

4. Number of carbon copies

5. Retention period

a. Administrative

e o e,

b. PFiscal
c. legal

6. Economies

a. Avoid unnecessary preprinting of computer reports

b. Avoid unnece;s’ary copies
Utilize -exception ruporting (orinting exceptions only) | |

processing for exceptions to

C.

d. Evaluate precticality o2 manual

rule




e. Design computer forms two or more across vhen printer permits

F. Documentation

o o P A AR N b

1. Departmentel procedure manuals

2. Flow charts

e e g

~.;' a. System
b. Job
3. Record layouts
bk, Input/output layouts

III. IMPLEMENTATION
A. Program assignment

.. . 1, System procedures

. 2. Program specifications
3. Time estimates

B. System conversion

1. Schedule

2. Input data preparation

3. Personnel training

4, Parallel operations

C. Documentation
1. Management control manuals
2. Clerical procedure menuals
3.. Prograpmers procedure manuels

4. Operators procedure manuals

!]: C
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IV. FINALIZATION

A. Combine documentation | \

B. Evaluate new system ' j

1. Cost |
2. Objectives met
3. Comparison to old system
C. Recommendations

D. Final reporting
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INTEGRATION OF SYSTEMS AND PROGRAMMING

Major Divisions:
1.
1I,
III,
. IV,
v.
‘ VI.
Objective:

Suggested Time: Tairty hours
Content: Case study problem illustrating the inter-relationship

between systems and programming.

INTRODUCTION TO PROBLEM
DEFINITION OF TERMS

VOTERS REGISTRATION SPECIFICATIONS
SYSTEM  FLOWCHARTS |

LIST OF PROGRAMS

INDIGIDUAL PROGRAM SPECIFICATIONS

To encble the participant to place in proper context
the intermingling elements of systems and prograrming.

A case study approach is used as a practical method

to achieve this objective. After presentation of the

problen the instructor mey wish to divide the class

into teams or allow the individual to try to develop

his own design.. The participant should have developed

the ability to creste system flowcharts, program block

diagrems, decision tables, forms design and programs.

The instructor mey assign any or all phases of the

prdbleﬁ'as lavoratory exercises.

ERIC
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I. INTRODUCTION

In order to develop an sppreciation of the important role of
efficient design, as opposed to the subordinate role of programaing
in electronic data prbcessing, the following problem has been presented
to allow the participents to develop their own system. Voters' regist-
ration has been chosen as the case study, because of its general interest

to the individusl and the comparable simplicity of the system.

The problem may be utilized in various ways:
1. Pre-election processing
2: Post election processing
3. .COMbined pre and post election processing, which constitutes

the complete system

A variety of solutions may be developed, and various herdware

" configurations may be utilized; these topics may be explored by class

discussion.

The suggested solution involves a computer configuration consisting
of:

1. 8,000 bytes of memory (8K)

2. Card reader

3. Card punch

4, Printer

5. Three magnetic teps units

R B Dt st . rahe
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Sequential tape processing methods are therefore utilized. If

the configuration included rendom access devices, other techniques,

such as indexed sequential file orgenizetion, might be employed.

The participents shé@ld be required to:

1.
2.
3.
™
e
6.
7.

a..

Design and flowchart a system to produce the desired results.
Develop a suiteble master record.

Determine file organization.

Determine control requirements.

Design the 1nput/qutput layouts.

Determine individual program requirements.

Develop one or more of the programs.

Document the systen.




II. DEFIMITION OF TERMS

A. Hierarchy of Political Area

1. County - municipal subdivision of & state.

2. District - a political section 6f a county.

3. Municipality - towns or cities within a district.

4, Ward - subdivision of a municipality

5. Precinct - subdivision of a ward.
This is the make-up of the voting area. Within each precinct there
is a2 polling place. The area is broken into precincts to make it
easier for the populace to vote.
B. Rqéistration Period - that time before each election vhen, at

specified locations, clerks from the voting office accept new
registrations and changes to the status of previously registered i
voters.

C. Street List - listing of all voters by street within a district

vhich is used by the candidates and conmitteemen in getting the people
out to vote.

D. Committeeman - a person who is a party worker within a ward.

Hcois elected by the people residing in that ward. His job is to
build and maintain politicel interest within his area.

E. Voter Certificate - the card which must be signed by each voter

before he casts his ballot. It becomes a permanent record. Tae clerks

at the polling place will check the master record book for the voters

©
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name, and then have him sign the cettificate.

F. District Inspector - a person assigned by the district voting office

t6 periodically tour his assigned district and determine if anyone ghould

be purged from the rolls.

G. Identification Mumber - the number attached to each person's record

-when he registers. It can be a sequentially assigned number or it may

be the person's social security number.

'
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B.

D.

E.

-9l

III. VOTERS' REGISTRATION SPZCIFICATIONS

A study of a voters' registration office reveals the following:

The entire county is made up of six (6) districts vhich are divided into
seventy (70) municipalities. Each municipality is further divided into
wards, and precincts. This structuring is referred to as the political

area.

Before each election, registration periods are opened in order to accept
new registrations and changes to the current records.

Ten (10) days before the election, a complete 1ist of registered voters
(by stréet within voting districts) must be evaileble for distribution

to the candidates and local committeemen.

A certificate mist be prepared for each voter. This certificete is
signed by each voter at the polling plece and becomes & permanent record
of a vote having been cast. It contains all the data on each voter.
Voter records are updated with "last voting date," based on signed

certificates.

Those voters whé do not ca#t a ballot in five (5) consecutive elections

are sent a notice of purge. The notice is in the form of a two (2) part
post card. To be reinsteted, a person need only sign in the space pro-

vided and return the card. Those who do not return their card ere

purged Srom the master file.

4
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F. A voter can also be purged {rom the file by a district inspector, for ;
the following reasons. §

| 1. Deceased (or declared legally dead).

2. Declared legally incompetent | ;

3. Committed to e penal institution L

4, Committed to a mental institution |

5. Moved from the area |

hitadin A ot dite A A it At e




-93-

{
IV, SYSTEM FLOUCHARTS

VOTER SYSTEM COIVERSIO:N

ORIGINNL
RECORSS

KEY ™
PuneN

SORT

VOTEXS
CARD
Fre.€

c. P‘ Un
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VOTER SYSTEH PRE-ELECTION PROCKSSIIG
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VOTER SYSTZM POST-ELECTION PROCESSING

"‘] (Sonfu\
Gnsizie? ‘ > C. P, L. w:smf.'t7

YOTEH t C2RT
CERTIFIC H"J

e pon o

f—\

. =~
MASTER C.P.U fureaTes,
- JC.P Y ey masTIC]
FILE }_—_}“ LAST }
/ vers!!

s ans

i\

> 'lOTI‘E-"
k&e /

e wmows ao ff oo ovy

c’ o s e --
Re-msurtnmI ___)__ C F. U, ‘ 3 PUR.:E
[:.:ETEEiMJ/* ]

Y

P asaud

RE-INSTPTED

voTER /j

L187T-
-

‘zﬂs recror-" ' ‘
‘pucal cM«‘

on imad-

S




-96-

V. LIST OF PROGRANS ' X

A. Creation of Master File (Conversion Run) | : 3

B. Pre-Election Procéésing

Ry

1. Master File Update

2. Street List Sort

3. Street Lists

[ P

L., Registration Recap

5. Sort for Certificates

-
. iy ¢ P RN BPS  dgien y APS W —rm e v ot

PRGSO G

-

6. Certificate Run

* C. Post-Election Processing

b el E0 e B i e NI

1. Sort of Unsigned Certificates
2. Voting Data Update o
3. Purge Notice Run

4. Reinstatement Run

5. Purge or Final Update $

6. Sort by Identification Number :

{
i VvI. INDIVIDUAL PRCGRAM SPECIFICATIONS

A. Program Flowcharts
B. Program Descriptions

C. Input/Output Formats :
: {
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‘ CONVERSION RUN
t
ORIINA L
RECORDS
MASTER
FILF
)
PURPOSE

throughout the system.

To credte, on magnetic tepe, the mester file which will be used
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ERIC

Full Tt Provided by ERIC.

CONVERSION RUN

This run creates on megnetic tape the mester file of all registered
voters. As each card is reed, it will be assigned a record code of
(1) indicating this is the detail of an individual voter. As the file
is constructed, a count is developed showing the total registrations
by party and sex. A record containing these totals will be written at
the end of each voting district and assigned a record code of (2).
Each individuel record will also go through a table Yook up in order
to assign the proper municipality name in the address section of fhe
‘master.

A convenient record size is one hundred (100) positions per item,

‘blocked five (5).
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Aruitoxt provided by Eic:

MASTER RECORD

Field
Code -
Political Area
Identification Numbder
Voter Last Neme
Voter First Name
Voter Initial
Address
Mhnicigality
21p COde.
Last Vbting Date

Sex

~ Party

Certificate Number
Filler
Toteal

NOTE: For simplication of tape processing, voter rec

RECORD LAYOUTS

Field Size

18

‘0\ o -~ = W W

100

TOTAL RECORD

Field
Code
Political Area
Male Republican
Female Republicen

Male Democrat

. Female Democrat

Male O@hers
Female Others
Male Total
Female Total
Filler

Total

are designed as 100 character records.

Purge record is the. seme as the master record.

Recap record is the same as the total record.

Field Size

;
i

1
6
6
6
6
6
6
6
6
6

LS

100

ords and totesl records

Unsizned voters certificate record contains only the 6-diglt certificate

numbers, blocked 16.
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0
s

MASTER FILE UFDATE

ot
.
MASTER SORTED | -
Fiee TRANSACTIONS ;
- 1
H
. i
E veoaTeo VPDATS *
1
i MASTER REGISTER)
{ :

PURPOSE:
To add or delete registrations and to make any necessary changes
in the detail of any registered voter on the master file.
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MASTER FILE UPDATE

This program is to be run as soon as all the data from the votingz
office ;s received at the close of the registration period. There
will be three types of transactions. The type of change is indicated
by card code.

1. Additions - these are the new registrations and must contain
all the detail datz for the individual. New
records will be inserted in file by identification
number within voting districts.

2. Changes - Partial alteration of master records. Each change

. must contain the voting district; identification
number of the record to be altered, and a change
code. Only those fields that are to be changed
need be punched.

3. Deletions - To remove a record from the file the card must
contain tb; voting district and the identification
number of the record to be dropped, and the delete

" codeé.

During the update, a2 register will be produced showing each transaction

end an indication of the action teken. New totel records will also be
constructed and written to tae file. At completion of the run, a report
of total activity will be printed which will include the number of records

read, the number of transactions by type and the number of records written.
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DISTRICT
1-13-02-1

1-13-03-2

2-36-02-1

3-68-04~-5

NAME & ADDRESS

RICHARD SMITH
39 MAIN STREET
YOURTOWN

JANET JONES
25 VINE STREET
MYTOUWN

MOLLY MAGUIRE
75 ASH STREET
OURTOWN

° 56 PENN STREET

TOM JONES

=105~

YOUR COUNTY
UPDATE REGISTER

PARTY SEX
R M
D F
R F
D
R M

408 CHURCH STREET

OURTOWN

NUMBER
107532

234567

376245

308541

IAST VOTE  ACTION
G 66 DELETE
ADDITION
C 66 OLD DATA
CHANGED PATA
ADDITION

INPUT RECORDS
CHANGES
ADDITIONS
DELETIONS -

OUTPUT RECORDS

195,075

5,025
1,500

198,€00

10, 500
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STREET LIST SORT

.
. . N
I P U T Sy S U
I T P S

MASTER
FILE

MASTER

SORTED
3y

STREET

‘ PURPOSE: :
To arrange the master file of voters by street within voting

district.
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-

STREET LIST SORT

This sort will arrange the file in the proper format to produce the
street list. The fields which must be sorted are:

1. Voting district

2. Record code

N Y e b2 et A Sk B 81 et e K B e 3o -

3. Street number
L, Street name

5. Voter's last neme

e T T T R e e .

By also sorting the voter name, those individuals living in apartment

cbmplexes and rural areas will also eppear elphabetically under a

SOV A-

common address.

S S

—— - = oo
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STREET LISTS

B ™. 7 WU, P WU

MASTER

SORTED
Ay

STREET 4

PAIVES PPN

STRERT
LISTS

PURPOSE:
To prepare a complete 1ist of voters by street within each

voting district.
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STREET LISTS

The run will create a list of voters, by street, within voting
district. The lists will contain the name, address and party aff-
{1iation of each voter. At the end of each voting district totals

will be printed showing perty affiliation only.
These lists must be_available for distrivution to the candidates

and local committeemen ten (10) days prior to election day. This run

must therefore be made early enough to allow sufficient time to prepare

copies of the lists for distribution.

During the run the total records are written onto another file to

be used later in producing registration recep totals.

IO 4 WA AN I T o 1oy Kt Ty i

At Wt e ok S g AL,

e B P Sl A AP AL, S ol s A I St o A VAN A
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YOUR COUNTY

DATE STREET LIST PAGE NO.
(VOTING DISTRICT IDENTITY) .

' §

PARTY NAME ADDRESS IDENT. # ‘
i

R JOHN DOE 23 MAIN STREET 264890

D MARY SMITH 27 MAIN STREET 126386 ;‘

D JOHN Q PUBLIC 35 OAK STREET 735269

1 RICHARD MAKEBCLIEVE 37 OAK STREET 234567

R MARY ANN JONES 97 PENNSYLVANTA AVE 765864 |

REPUBLICAN DEMOCRAT OTHER TOTAL i

276. 325 49 - 650 |

ERIC

Aruitoxt provided by Eic:
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REGISTRATION RECAP
|

B Pe Sy

adrss st b3

e s

Kl ety ek 2 L bt B i s T e o Wt s 15

ECAP
BY

DISTRICT

R

Te it r Somr ottt s

PURPOSE: :
To prepere the totals of voters registered by party and sex in

three different arrangements:
1. By precinct
2. By municipelity
3. By district

Full Tt Provided by ERIC.

ERIC
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REGISTRATION RECAP

Usiné the recap file created during the street list run, this three
peass éﬁn will prodﬁé; the followinz recaps:
1. By precinct
The totals by party, sex, and a grand total will be shown
for each individual precinct, starting each municipality on
& seperate pege. |
2. By municipality
The ssme totals will be shown on one line for each municipality.
Each district will start on a new page.
3. By district
The ssme totals will again be shown, but now there will be
- only one line for each district and the report will be con-
taineq on one page.
These recaps will be made on either multiple-part paper or on repro-
ducible masters, depending on the number of copies reguired by the

registration departments.
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YOUR CCUITY
RECAP BY PRECIICT
MUNICIPALITY [AlE

FORMAT 3 REQUIRF3OLLY O SKEET

WARD  PREC. REPUBLICAN DEMOCRAT OTHER TOTAL
MALE FEMALE MALE  FEMALE MALE FEMALE  MALE FEMALE
o1 1 75 52 98 46 15 9 188 106
o1 2 103 97 276 193 23 19 407 31k
02 1 209 176 163 257 10 6 382 U439
03 1 186 127 293 265 5 1 439 Lo3
FORMAT 1 EACH MUNICIPALITY OH A SEPAPATE SHEET
YOUR COULTY
RECAP BY MUNICIPALITY
DISTRICT #
MUNICIPALITY REPUBLICAN DEMOCRAT OTHER TOTAL
MALE FEMALE MALE  FEMALE  MALE FEMALE MALE FEMALE
YOURTOWN a87 869 760 5566 65 23 1,812 1,u7%
MYTOITY 1,658 968 1,675 1,432 1 0 3,334 2,400
OURTO7N 2,537 1,560 1,543 1,226 21 9 4,106 3,095
FORMAT 2 EACH DISTRICT O A SEPARATE SHEZT
“ e SR A I
YOUR COUNTY
RECAP BY DISTRICT
DISTRICT REPUBLICAN DEFOCRAT OTHER TOTAL
MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE
FIRST 9,864 7,609 10,533 10,432 133 34 20,585 18,075
- SECOND 1k,759 15,733 18,630 17,581 13 8 33,402 13,327
THIRD :
FOURTH
FIFTH
SIXTH '
TOTAL 45,862 30,791 52,196 45,789 1,135 863 99,193 77,43
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SORT FOR CERTIFICATES

MASTER
FILE

PURPOSE: '
To arrange the master file of voters alphsbetically by last name

within voting district.

B S e A AR Ak e h ke e ek A L adm




1.
2.

SORT FOR CERTIFICATES

This sort will srrange the file in alphebetical orvder within voting

districts in order to prepare the voter certificates. The fields

to be used in this sort are:

pistrict, municipality, ward, end precinct.
Record code (voters and total records)
Voter last neame

Voter first{ name

Voter initial




PURPOSE:

To prepare the voter certificate car

CERTIFICAT:E RUN

MASTER
SORTED

ALPHA.

ds which must be signed by

the voter before he casts his ballot.

.
P VT U P S U c g T P T
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CERTIFICATE RUH

This run will produce on pre-numbered cards, voting certificates for %

each individual voter. Each certificate will require the following ? |

data on it:

1. Complete neme and address
2. Voting district %
3. Perty affiliatién .
k. Date of election P
A heeder card will be used containing the date of the election and the |
startiqg certificate number. As each certificate is produced, its as- %
signed number is written into the space provided on the master record. f
This number will be used in a later run to update the date of last voting

in each record.

At the conclusion of tae run the following data will be printed:

1. Number of recocds read
2. Nunber of records written
| 3. Starting and ending certificate numbers Ei

; k. Total number certificates produced.
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"»e

YOUR COUNTY

VOTER CERTIFICATE CARD

T AT T T S A & > S S A DR SIS L AR S AT XA E R A SN A TN S
NAME ADDRESS WARD PREC. PARTY

MJUNICIPALITY
107956

VOTER

AR AT EIOE T AR S RS TSR
ELECTION CLERK

CARDS ARE PRENUMBERED AND A CARD IS PREPARED FOR EACH REGISTERED VOTER

Wdod e NG Hts b SRt ve s ik e ~ a5t P

PESROR

P

- b R

A Rt
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SORT OF UNSIGNED VOTER CEZRTIFICATZS

Unvsi6neED
VOTER
CERTIFICATES

SORTED
VNSICHED
CERTIF,

PURPOSE:
Po convert the unsigned voter certificates to tape and sort in
certificate number sequence.
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SORT OF UISIGIED VOTER CERTIFICATES

After the election is official, the signed certificates are stored as
e permonent record und the unsigned cards are returned to the date
procesging department for file updating. The certificates are run es
input to the sort, and the output is a tape file of the unsigned cer-
tificate numbers. Tais file will be used as inout to the Voting Data
Update run.
The unsigned cards are used because:

1. The signed cards are a permenent record

2. The volune will be smaller and result in faster processing.

s S A 44
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1 :
|

‘ VOTING DATA UPDATE
é ]

SORTED MASTER

Ung IGNED WiTH

CERTIF. CERTIZ. i
oS, ¢
% 3

vPONTED
MASTER

(2asT vore

‘vore |

RECAP
r- A4

PRECINCT ]

e s o et £ L T R Pt W M TRINNE > o WS T 2l o DLt 15 N k"8 FALN T 3 bt N e e B

T

-

1
; 1
1]
PURPOSE: : ' 1]
To update the master file assigning the date of the current election
to the last-voting-date field of those who voted in the current elect- ;
ion.
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VOTING DATA UPDATE

This run will insert the current election code into all records. for

O = P P

vhich no unsigned cerd has been returned. The code is made up of
three digits, the first being a P to indicate primary election or

G to indicate a general election. The last two (2) digits are the

5 o nid A3 b

year in vhich the election is held i.e., (G68)
As the records are updated, the assigned certificate number is blanked
out. At the end of each voting district, totals are printed showing:
1. Registration by party and sex.
21 Actual votes by party and sex.

3. Percentages. .

\]:C

Full Tt Provided by ERIC.
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PURGE MNOTICE RUN

VrOATE
MASTER

‘\i#s7 vore)

PURPOSE:
To prepere notices of impending purge. from the file of all those
vho have not voted in the last five (5) consecutive elections.

b Saaia A




FURCE IOTICE RUM

This run checks the last voting-date of each record. If & voter has
mot voted in five (5) consecutive elections a motice of purge is pre-
pared. These notices are two-part post csrds vhich contain the complete
detail of the voter. mopmgeaogthcmticevmbeauubym
the voter should sign and return the card if he wishes to be reinstated
on the file.

As & notice is prepared, the record is written onto another tape to
create the purge file which will be used in the actual purge run.

S B RAB WYL b a8

WS @y 0, o




NOTICE FOR PURGE AND REINSTATEKENT

LEGEND OF PURGE AND REINSTATEHENT
VOTING DISTRICT LAST VOTIED

RETURN DATE

ap > B &




Fofh it e et A A

PR GE
~VoTice } RE-INSTATENL- T
FILE FlreLe

C. PV

PYRGE
Firg

PURPOSE: ’ '
To eliminate from the purge file those who have indicated a
desire to remein on the registration roles by returning the

purge notice properly signed.

T Ty ST




The cards vhith have been properly signed and ;'et\xrned foz; reinstatenent
to the file are novw passed against the purge file. vhen a card matches |
a record on the purge' file, the last voting date is changed to the current
election code and year. A register is also produced showing the complete 3

J
i
|

detail of each voter who is being reinstated. At the end of the run totals ‘
1
will be printed showing the totel of reinstetements and the number to be :

purged.

ERIC
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YOUR COUETY

REINSTATED VOTERS LIST

DISTRICT NAME ADDRESS NUMBER PARTY
1-12-01-1 JOHN SMITH 109 MATN STREET 367298 D
2-34-03-4 MARY BROWI 78 OAX STREET 839275 R
2-46-07-1 PAUL DOE 212 PELN STREET 9238L7 R
3-62-01-3 SAM JONES 7 RACE STREET 143206 D

M

VOTERS REINSTATED 372

il aaditall st il e

VOTERS TO BE PURGED 793
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PURGE OR FINAL UPDATE

—-— :H KEY Punc n‘-'-—-;\)——-

e

PoReGe MASTER
FneE FILE

N

INSPECTOR
PURGE
FILE

SN

PLURGED
VOTER
LIST

PURPOSE:
To bring the master to current status by purging from the file

those who did not return their notices, and also those voters
the inspector has indicated no longer should be kept on the file.
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"

PURGE OR FIFAL UPDATS

In this run the purze file and any inspector purge cards are matched
against the master file. The records that were changed for rein-
statement are =djusted on the master. All others on the purge file
are omitted from tne master at this point. A register will be produced
showing the complete detail of each record being purged and the reason
for the purge. Most purges will be for not voting in the last five (5)
consecutive elections; the remainder will be the purges that have been
fnitiated by the district voting inspectors. The inspector will purge
for t@e following reasons:

1. Deceased (or declared legally dead)

2. Declarcd legally incompetent

. Committed to penal institution

3
L. Committed to a mental institution
5

. Moved away from the area.
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YOUR COUNTY
PURGE LIST _
DISTRICT NAME ADDRESS PARTY REASON
1-13-02-6  JOHN DOE 72 ASH STREET 246391 D 2
1-18-08-1 PETER JONES 22 VINE STREET 100650 R L
2-35-02-1 MARY SMITH 77 MAIN AVE 222543 R 1

LEGEND OF REASON CODES USED IN PURGING
1. NOT VOTING IN LAST FIVE ELECTIONS L, LEGALLY INCOMPETEWT
2. MOVED OUT OF AREA 5. COM/MITTED TO PENAL INSTITUTION

3. DECEASED . 6. COMMITTED TO MENTAL INSTITUTION
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"SORT U

PURPOSE:

To arrange the master file of voters by identification numoer

within voting district.

©

ERIC

JAruitoxt Provided
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ERIC

Aruitoxt provided by Eic:

SORT

The file is sorted by identification number within voting district.
This will put the file into the proper sequence to stert the cycle

again for the mext election.

o g
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PRACTICAL APPLICATIOZS IN INDUSTRY

4
|
Suggested Timé: fing.hou?s . 1
Description: Thié section presents czse studies of selected ?
applications that are currently being used in the i
field of data processinz. |
Major Divisions; . 4
I. CASE STUDIES
II. OTHER APPLICATIOIS
Objective:
To present general apﬁlications used by industry
to supply the current information required by
management, to make sound decisions. Cleass dis-

cussion of the case studies and other typical

apﬁlications wentioned will help to develop a bfoad

realization of the capebilities and functions of datsa

processing in industry.
Case studies contain sufficient information to be

used in laboratory exercises.

©

ERIC

Aruitoxt provided by Eic:
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CASE STUDY A - SALES STATISTICS

. One of the most common and important types of reporting gen-
erated.by a data procéssing department is the analysis of sales
statistics. The seles department is interested in the performance
of product lines in generzl, in comparison to the same interval
last year, and forecasted sales. They use this information in direct-
ing and determining salesmen guotas, product quantity requirements
(inventory), product modification, and adiusting of forecasts. The
production department needs salcs informetion to prepare for future
demands. The advertising section will be 2ble to determine the effect-
jveness o6f their cempzign and the direction of future empnasis. Mane-
agement uses this inZormation in determining the'profitability of
product lines and as a guide in the direction of continuing company

effort.

Analysis by product is not the only method of presentation. The
game data reorganized will present the performance of individual sales-
man, of branch offices and/or territorial districts. The figures can
be compared to past performance and forecasted szles. A further re-

organization will allow for an analysis to be prepared by customer.
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e

Company A prepares a card for every sale during the month by each

sales representative. Each card contains the following:

1.

Product identification numoer
Quantity of the sale
Salesman identification number

Number of the territory to which the salesman is assigned

From these cards, two (2) reports are requested. The Current Sales

Report which presents:

1.

Current month's sales of each product

This month-last year sales of each product

“Current year-to-date total seles of each product

This month-lest year-to-date sazles of each product,

The Salesmen and Territory reporti vhich presents

1.

2.

30

Total months seles by each salesmon within territory
Total sales produced by each territory

Grand totzl of company sales for the month,

The master record of each product contains:

1.
2.
3.
b,

Produét jdentification numoer
Unit price
Current year-to-date total

This month-last year-to-date this month

It is maintained in products number sequence, using indexad sequentizl

file orzanization.

- ol
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[

To prepare the first report, the cards are sorted by product
number and then matched a5ainst the master file. As the report 1is
being prepared the year-to-date figures in the master are updated and
a transaction Iile 1s.prepared containing extended figures of unit
price times quantity. Figure 1 is a sample of how this report may

appear.

To prepare the second report, the transaction file with extended
figures will be sorted by saleéﬁan within territory. The product is
not relevant to this report. The report is produced listing the total
for each salesman and each district with a final company total.

Figure 3 is a systems flow chart presenting the complete procedure.




. .. -
a4 b C I

Lo apsdiern is dertid ravalinbasiie oh s b = L

FLvd Ol UVIX GNV HINOW SIHL 1ONa0ud Ad STIVS = T HuAdId

00°069°SLT GZ°STE9T GL°ZLZ 6T SIVIOL axwio

GL°SELYSL T

00°SeL T 00°2€S°1 00°0S0°T 00°526 $TE9T
05°6L6°8 00°S6% ‘0T 00°00V ‘T 00°€LS ‘T 666ST
00°TEV T 00°2£6 00°SZ€ 05°62€ 60LST
M 00°SL1°‘T 00°001°2 00°059 00°TSL T00VT
. 00°00% 00°ISE SL°Sh 05°2T 1S6€1
ST LLT L 00°0SL°‘9 00°6SL°T 00°62S ‘T TOGET
00°0S%°T 00°28L°T 0S°S6 SL°00T €8L21
¥VAX ISVI UVIX UVIX ISVI HLNOK 2000
G9LVd Ol ¥VaX SIHL STIVS HINOX SIHL SIWL TIVS 100aoud
*ON FOVd JYOdTH STIVS LNIIYUAD ol A1

.1 IU0dmY

V ANVAROD




-142-
|
i
|
1i
COMPANY A |
DATE XX/XX/XX . REPCRT 2 PAGE NO. J

SALESMAN AND TERRITORY REPORT

SALESMAN TERRITORY TOTAL.
‘102 1,500,00 1
115  975.00 1
122 1,050,00 1
1 3,525.00
210 750,00 2
220 490,00 2
230  825.00 2
| 2 2,065.00
900 1,570.50 9 |
005  572.00 9
| 015  635.00 9 2,777.50
GRAND TOTAL ) 29,272.75

FICURE 2 ~ REPORT BY SALES'AN VITHIN TERRITORY
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CASE STUDY B - INVENTORY CONTROL

It is important to a company to have current and precise
information 2bout its inventory. The supply of raw materials, work-
in-process, and finished products often represents the company's
chief investment.

To meintain an oversupply in the stockrooms will result in
unnecessary binding of working cepital, end will also result in a
costly waste of valuable storage space, and additional protection
which must be provided.

Insufficient supplies may result in loss of income due to loss
of sales, shipment delays vhich might result in higher shipping cost,
and necessitate overtime to meet backlogged orders.

The aim of inventory control is to balance overstocking against
understocking, by keeping track of and analyzing the quantities on
hand and on-9rder against quantities required by sales forecasting.
From this analysis the re-order point and the quentity to be ordered
can be determined. The following dey-to-day procedure will control
goue of the routine decisions (i.e., when to order and how much) and
provide menagement with inventory statistics necessary to assist in

company decisions.

T P S U
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Case study B presents a basic system of inventory control.
The nature and complexity of industry will in meny cases require a
more sophisticated and expanded system of inventory control. Sone

other arezas linked to inventory are:

Determinatidn and allocation of equipment, labor and material
Scheduling of production and delivery

Analysis of labor and material expenditure

Calculation of direct and indirect cost to establish prices,

and maintain profits

Project changes and trends in merket strength and demands.

Some other areas which are part of every system but not presented,

in the study are:

1. File maintenance for additions, deletions, and adjustments.

Month and year-to-date histories

Analysis of fast and slow moving products (market analysis).

.
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Company B, a distributor, processes inventory daily anq produces
two (2) reports .

. 1. Inventory Status Report shows the availevle stock, ship-
ment demands, re-order point, shipped today and maximum
order quantities. This reflecis all stock on hand.

2. Todays shipments showing what was shipped today end the
new balance.
The master file in ascending part number sequence contains the
following:
1. Product code

2. CQuentity on hand

3. Quantity on order

., Economic order quantity
5. Maximum order quantity
6. Reserved for shipment

7. Unit price

Two types of transactions are used in this process:
1. Todey's shipments reduce the quentity on hand
2, Today's sales increase reserv;d-fbr-shipment but do not
actuelly reduce quantity on hand
A card is prepared for each transaction containing:
1. Transaction code
2. Product code

3. Quantity shipped or ordered
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Before processing, the transactions are sorted by product
code. As the transactions are matched against the master, the on hand
or reserved for shiprent field is updated and listing of all shipments
is printed (Fizure l); The updated master file is then processed to
produce the inveatory status report (Figure 2). This report supplies
management with the current position of each product in stock and
indicates which items should be replenished. Figure 3 is a system flow

of the procedure in preparing these reports.

. L




MATE XX/XX/XX
PRODUCT

72
107
120
150
275
310

-1k8-

COMPANY B
INVENTORY SUIPMENT REPORT

IN STOCK
5720
4500

580
321
1793
620

FIGURE 1 - REPORT OF TOTDAY'S SUIPMENTS

ISSUED
475
1000
25
75
250
35

PAGE NO.

NEW BALANCE

5245

3500

555

246

1543

585




N00IS NI SLOAdOUd TIV JO SALVIS = T JUnOId

00S 008 00t 00T 82 TA 80T
. 0052 | 4 00S 168 0sZ LYTT LO%
008 0= os 62¢ -0~ " ege - 90T
0SLZ -0- | oo 069 00T 062 S0t
& 00ST -0- 00T 00S -0~ 00§ $O1
- 000ST 0600% 000§ 000% 00S 00SY €0t
0052 o-  osL szLl sT osLt’ 201
0052 -0~ 0002 0002 00ST | 00S€ 101
YIAUO OL 1NTOd O0LS JdIHS
*IXVAD “XVK YAMO NO YIQI0~E FTIAVIIVAV ¥0d ‘ST aNVH NO 190QOud
*ON TOVd . | 4L Va

SNLIVIS XUOLNIANI € ANVJWOD




-150-

»e

[Source
DO‘Uﬁ::f/r‘Wﬂ SoRrRT

Flee

TRAN ShCTwJJ

e e s e o

> C.P U

FIGURE 3 - DAILY IHVENTORY PROCESSING OF COMPARY B
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CASE STUDY C - PAYROLL

A standard deta processing application is peyroll. The fund-
amental concept of Pavroll sounds very simple; a time card showing
the hours each employee has worked and a master file containing his
rate and zccumulated totals are supplied, then his check is calculated
and printed and the totals are updated. In actuality, peyroll is not
as simple as it sounds. Many other-factors are considered.

Corporations need to know the cost allocation of multiple opera-
tions an employee may have performed during the pay period. When time-
by-operation information is supplied, this distribution report becomes
a routine by-product of the payroll operation.

There must be provisions to handle the varied deductions, taking
into consideration that in some instances, the gross pay of the employee
yéy not be sufficient to handle all the deductions.

The maste} file must be kept up-to-date with many changes in order
to accuravely and efficiently perform payroll processing. Some of
these changes are:

1. Pay rate

2. Marital status

. Number of dependeats
. New, deleted, and adjusted deductions

3
L
5. Adjustments for prior errors
6. New cmployees

7

. Deleted employees.

-t s aweaeme

L
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Master fil: sotals must be updated each pay period to maintain
the figures neei»d to prepare the quarterly and yearly reports required
by government agzncies. i.e., 941 report of quarterly earnings, and
W-2 with-holding zax statements.

Piecework or incéntive payroll, vhere the employee is paid for
the amount of work performed rather than the hours worked, can be
a very complex procedure.

The system may also be required to handle persomnel that are
paid on a salery basis insteéd of time or incentive. A few of the
areas that may also be provided for are:

| 1. Retirement plens

2. -Accrual of sick leave and vacation pay

Pﬁyroll processing results in a wide variety of reports which
serve as documentation of all actions taken and allow for auditing the
,aééurdcyoof the work. They range from basic paytbll registers to de-
tailed cost distribution and personnel performance reports.

In the study which follows, Company C is a manufacturing firm
paying weekly through the previous Friday. Personnel are paid on
;pcentive, time, and salary basis. Cost and labor distribution reports
are prepared but will not be reviewed in this case. It is assumed
that the necessary master file chenges have béen made and documen@e&,
and that calculations to dévelop gross pay have been executed, properly

documented, and an earnings file created.
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Company C, using the earning file, is ready to produce the
employee pay checks. As the earnings file is matched against the
master file, necessary tax calculations are performed, individual
deductions are taken to develop the net pay, and quarterly and yearly
totals are updated with the current pay. The output of this run is:

1. Properly updated master file. The figures updated are:

A. Gross earnings

B. Taxes t
C. Deductions

D.. Time wofked

E. Incentive earnings

2. Payroll Register

3. Check file
Each employee is listed on the payroll register (Figure 1) which shows:

1.,!Employee number .o

2. Employee name
. Department numver

. Gross pay

. With-holding tax

. Other deductions

3

4

p

6. F.I.C.A, tax
7

.8. Net pey

9

. Check number which is assigned at this time

10. -Departmental and company totals.




o

At the same time, this information is written to the check file
along with year-to-date figures.
The check file is now used to produce the individual payroll
checks. Figure 2 illustrates the payroll check. ~
The master file and earnings file are used during leter runs to
produce personnel performance and cost distribution reports.

Figure 3 is a system flow chart of Company C's payroll procedure.

Ve,
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Vi
IEARL IV G
Y C.E.U.

POATEL
MASTER
FliE

PAYROU
REGISTER
. FURTNER
PRYRaLL
RE foRTS C.P. U.

EMPLOYVEE
CHECKS

FIGURE 3 - SEGMENT OF COMPANY C's PAYROLL SYSTEM.
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II. OTHER APPLICATIONS

A. Banking
1. Demand deposit accounting
2. Savings accounting
3. Mortzage and commercial loans
k. 1Installment loans

B. Publishing and Printing
1. Automatic typesettinsz
2. Printing scheduling

C. Manufacturing
1. Accounts receivable and Accounts paysble
2. Labor and cost distribution and analysis
3. Production scheduling
4, Analysis of market and season trends

.. 5. Credit reporting .

D. Trucking service
1. Truck routing schedules
2. Vehicle mainfenance scheduling

3. Vehicle cost reporting
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PRACTICAL APPLICATIONS Iil SCHCOL ADMINIST2ATION

Suggested Time: INine hours
Description: Case studies in school adéministration vhere data
processing has been efiectively put to use.
Major Divisions: |
I. CASE STUDIES
II. OTHER‘APPLICAf§OHS

Objective:
To develop an insight to areas wvhere datz process-

ing has been applied successfully to school adminis-

tration in the never ending process of improving our

educational system. It is hoped that by class discuss-

jons of provlems in these Tfemiliar areas the participant

will develop an appreciation of.data processing as a

helpful tool. Class exercises on file design, record

layouts, =nd flow charting, based on the detail of tne

case studies, may be included.

—”
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CASE STUDY A - ATTENDANCE ACCOUNTI!NG

This system is for the collection and reporting of student
attendance data. A%t the beginning of every marking period, attend-
ance cards are prepared f9r each student. Homeroom teachers mark
sense absences daily and forward the cards to the data processing
department where the mark sensing is transcribed to punched holes.
The cards are transiered to tape, creating a daily attendence file
which is then sorted by student number. This file is matched against
the master to update the students attendance history and produce &
&aily absence file. The zbsence file is sorted alphavetically and
a daily ebsence report (figure 1) is prepared showing each student
abseni today and his total absences for the year. This report is
forwarded to the school secretary who will prepare copies for distri-
,ﬂutidh’to all téachers. The attendance cards are returned to the
homeroom teacher.

Three times each year the master file is sorted elphabetically
to prepare a state-required report illustrating.

a. student number

b. student name

c. grede

d. séﬁ

e. summary by grade showing total enrollment and totel absences




|
E.
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At the end of each marking period the file is sorted alphabeticelly

to prepate the irregular attendence report (figure 3). This is an

. exception report of those students whose absences are greater than

a predetermined school norm. The norm 15 four (4) but can be optionally

changed, by inseting at program 102d time, a header card with a diff-

erent school norm. This report contains:

a.
b.
c.
d.

f..

student numoer
student nane
grade

sex

total absences this period and this year

day of the week pattern of absences in total

Figure 4 is a systems flow chart of the attendance accounting

procedures.

tep
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DATE DAILY ABSENCE REPORT PAGE NO,

STUDENT STUDENT CRADE ABSENCES TO DATE
; # NAME
] 1032 . JOE A DOAKS 10 6
1045  MARY I FORREST 9 2
1129 : HARRY B IAWLESS 12 1
1361 PETER D SMITH 11 4

FIGURE 1 - DATLY ABSENCE REPORT
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IRREGULAR ATTENDANCE ;

ANY SCHOOL DATE XX/XX/XX
STUDENT STUDENT NAME OGORADE M/F ABSENT THIS PATTERN j
NRMBER MONTH YEAR MON. TUES. WED. THURS. FRI. ]
1496 JOHN S DOE 10 M 3 100 1 3 2 4 ;
1063 ALEXANDRA P JONES 12 F 4 4 1 1 1 1
1975 JANE X SMITH 9 F 1 3 2 1 !
1209 -SAMUEL N WOODS 1 M 5 12- 1 3 2 1 5
1321 JOSEPH P ZILCH 12 M 4 13 6 1 1 1 4

T R TR

P

FICURE 3 = LXCEPTION REPORT O TilOSK STUDENTS ANSENT MORL THAN THE RL=DETERINGD (

SCHOOL NORM
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CASE STUDY B - MARK REPORTING

The purpose of this system is to gather student grades and
produce report cards and other grade anelysis reports. From the
master course schedule mark sense cards produced containing the
course number, course name, instructor number, instructor name
end the student number. These cards are seat to each instructor
at the end of every greding period for him to complete and return
to the déta processing department. The teacher mark senses each
student's grade and any coded comments he may wish to make.

After ﬁhe mark sensing is transcribed, the cards are written on

tape; this is the student grade file. This file is now sorted by
student number and metched with the master student file to update

the master reflecting cucrent grades. This update is necessary to
.ﬁaintaip the history of eaca students class perfdrmance and pertinent
instructor comments. This data may be.analyized to keep the guidance
counsellors up-to-date with each student's perZormance for guidance
requirements. As the master is being updated a report card is

also prepared for each student (Figure 1).

The student grade file is now sorted by course number and
instructor number on order to prepare a merk snalysis report (Figure 2)

which lists each class showing:

St b s

P




1. Instructor number
2. Course number
3. Instructor name
L, Course title
5. Number of marks in each grade in the scale (A-B-C etc.)
6. The percentage of students receiving each grade.
Some other reports vhich may be produced from the student grades are:
1. Grade point averages -
2. Ranked grade point average
3. Low grade report
h: TPotal grades by course

Figure 3 is a system flow chart of the mark reporting system.
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MEMORIAL HIGH

TEACHER COURSE

NO. NO.
102 325
103 325
104 . 328
105 . 350
106 350
106 375

FIGURE 2 = MARK AVALYSTS REPOAT

COURSE
TITLE

ALGEBRA I

U.S. HIST.

PHYS. ED.

ERIC

Full Tt Provided by ERIC.
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MARK ANALYSIS

A#s st
5 8
7 10
4 8

10 12
8 8

15 12

C#s ﬁfs F#s
15 2 1
12 3

18

8

14 1

3

AS OF 10/68

£ % % % %
A's B's C's D's F's

16 26 48 6 4
22 31 38 9

13 27 60

33 40 27

26 26 45 3

50 40 10
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CASE STUDY C - DISTRICT CEISUS

In order to aid school officials in effectively planning for
the use of current facilities, building expansion, and laculty
requirements, a master file of all children within the district is
meintained. As a child is put on the master file he is assfgned to
the school in which he will be enrolled, according to pre-determined
areas within the district. Each yéér a house to house canvass is
made to verify existing data and record changes, such as new children,
and those that hnave left the area. This data is transcribed to punched
cards and used ‘o update the master file along with cards indicating
failure to be promoted, which 2re supplied by each school. During
the ubdate, a register is printed of each change made to the master
file. For those children on the mester not affected by a change card,
fhe ape-and grade (if presently in school) are automatically advanced
by one (1). The last page of this report is a recap of children by
sex within 2ge group. Figure 1 is a sample of this register.

Tae master file is then sorted alphabetically within each school.
A report is then prepared by school showing:

1. Student name and address

2. Sex

3. Date of birta

L., Grade
As this report is prepared a file is created with information avout

pre-school children.
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[ ]
-

Figure 2 is an illustration of the alphabeticsl list of students
by school. This report supplies the necessary information about
present enrollment that adminissrators must have; it's also used

by the school nurse and the attendance oificer,

The file of pre-school children is now sorted by date of birth
within the school in which they will be enrolled. A report is pre-
pared which shows each child in age grou) within school. Tais report
(Figure 3) supplies the administraééon with pertinent data on the
demand that will be put on school facilities. This information will

help to effectively plan for faculty and space requirements.

This system ol census greatly reduces the clerical vork needed
to maintain census data, and to produce the statistics that must ve
available to best utilize present facilities and properly plan for

future ggqpirements. .o

Figure 4 illustrates one method of processing census data.

e anite  acod Sentini il i Tabahdee A e bl
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CENSUS CHANGE REGISTER

1968
NAME ADDRESS SEX  SCHOOL
MARY A BROWN 35 JONES STREET F - 10
ALICE B COIN 441 MAIN ROAD F 8
TOM C FIELD 30 VINE STREET M 10
PETER D HALL 107 RACE STREET M 7
30 ASH STREET M 5

PAUL E JONES

AGES UNDER 01 02 06 07 13 14
BOYS 45 59 39 72 81 75 82
GIRLS 52 58 46 79 95 . 68 85

FICURE 1 = CHANGE TO THE MASTER CEMSUS FILE AND RECAP BY AGE GROUP

GRADE CHANGE
NEWBORN
12 DECEASED
9 TRANS FROM SCHOOL 6
10 MOVED AWAY
9 FAILED GRADE 9

15 16 TOTAL
63 91 1,789
92 85 2,125
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SCHOOL NO: 10 SCHOOP NAME: MEMORTAL HIGH

STUDENT ADDRESS SEX BIRTH GRADE SCHOOL
JOHN A ADAM 123 HIS STREET M 6 - 12 - 42 10 10
MARY N BROWN 72 MAIN STREET F 7-13 - 42 10 _ 10
MARTHA L CIA.SS 35 VINE STREET h) 8 - 15 - 40 12 10
PETER J COOPER 107 RACE STREET M 9 - 21 - 43 9 10

TOM T FREEMAN 212 CROMN LANE M 3-17-41 11 10
ANN L LOXG 21 PARK AVE F 12-25-43 9 10

’.

‘ FIGURL 2 = ALPHABLTICAL LIST OF STUDINTS BY SCHOOL
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SCHOOL NO: 10 SCHOOL NAME: MEMORIAL HIGH

NAME ADDRESS SEX BIRTH
JOHN A DOE 121 SOUTH STREET M 6 - 12 - 62 |
BILL M FIELD 72 0AK STREET M § - 25 - 62
ALICE L HOPE 102 ASH STREET F 2 - 23 - 62
PETER B SMITH 77 VIXE STREET M 12 - 18 - 63
MOLLY F BROYN 305 MAIN STREET F 3-15 - 63
MARY G JONES 33 RACE STREET F 11 - 21 - 64
TOM H HOE ~ 102 ASH STREET M 7 - 21 - 65

TN

FICURE 3 = PRE-SC'!COL CHYLDREN BY BIRTHDAY WITHIN SCHOOL ASSIGNL
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II. OTHER APPLICATIOIS

A.

B.

_C.

School Budgetinz and Accounting
Payroll

Purchasing

Inventory of School Supplies
Payable & Receivables
Cafeteria Accounting

Library Catalozing

Registration and Class Scheduling

.
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ADVANICZD CLASS PROBLEH ' |
Suggested Time: Eighteen hours
Content:. A case problem -equi-ing the extension of an application

to 1ﬁco“porate additional functions.

Major Division:
I. PRESENTATION OF PROBLEM REGUIREMENTS

Objective:
To enzble the student to apply his data processing
knowledge in a realistic situation. Tﬁis is achieved
by presentation of requirements vhich must be added
to an existing application. At this point the student
should have the ability to develop a feasible system

and to specify the details: file design, program

T requirements, and report layouts.
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ADVANCED CLASS PROBLEY
I. PRESENTATION OF PROBLEM EECUIREM/ZNTS

Problem Statement:

The grade reporting system, as presented in Applications in
School Administration, produces tvo reports; Report Cards und Mark
Anelysis. The systeﬁ is to be expanded to produce Honor Roll Lists,
Failure Lists, Grade Point Averages, and Cumulative Rank in Class,
for a district reporting 7000 students in gredes 9 - 12. Each
report is prepared at the end of the marking period.

Report Specifications:

1. Grade Point Aversges: Courses are identified by a three-

digit number (which appears on the Report Card), and a course weight.
The weight is determined by the Principal and Superintendent and is
used in the grade point computations and also in determination of
gradvation credit points. Course vweights are normally one, but mey
.fange'from .3 to 2, which is based on the number of course hours and
other factors. A course vweight less than 1 indicates the course is
not a major suﬂject. Grades are reported alphabeticelly: A, B, C, D,
and F., The computation uses the numeric equivalents: A = 4, B = 3,
C=2,D=1, F=§.

The computation to determine Grade Point Averages is based on
major subjects only:

Course Veight X Grade = Quélity Points.

Total fuality Points & HNumber ot Subjects = Grade Point Average.

The report sequence is the same as the student master file: student

number within home:oom within grade.
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2. Honor w11 Lists: Two honor roll lists are to be prepared.

Students with a grade point average of 3.833 énd higher are listed on

the "A" Honor Roll, students within the range 3.0 to 3.832 are listed

on the "3" Honor Roll. The sequence of the Honor Roll lists is alphabetic

by student name within grade.

3. Failure Lists: A Failure List is to be prepared which shows

every student who has received an "F" Grade in any course. The report
sequence is by student number within homeroomn.

4, Rank In Class: The studen%s' rank in class is based on

the performance in grades 10, 11, and 12. The basis for class rank

is the grade point average for these three years end is cumulative.
Vhen détermining class renk there may ve a number of students with

the samg'grade point average. To arbitrarily assign them to sequential
position would not be fair to the individual, therefore a standerd
formula has been developed by Middle Atlentic Statgs Accreditgtion
dgmmiés;gn, to rank students having the same avefage in equal positions.
The formula consists of adding the relative positions and dividing by
the number of students to determirc the result. For example, relative
positions 2 thru 6 consists of students having the same average.

The accumilation of rank positions, (2+3+4+5+6=20) divided by the

number of students (5) would result in the 5 students being ranked

as . The next student rank would be 7.
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Relative Pos. Rank G.P.A.
1l 1 4.00
2 4 3.75
3 4 3.75
4 y 3.75
5 4 3.75
6 4 3.75
7 7 3.50

This report sequence is by rank.

Several useful techniques may be employed by the instructor to stimulate
class di&cussion: The class\may be divided into #eams of 3 or U4 students,
vith eacﬁ team presenting a solution. The computer hardware conliguration
mey be left to the discretion of each team, or the instructor might assign
various configurations. The instructor mey assign the entire problem or
any of its portions.

The problem presents an opportunity for the class to become aware of the
variety of successiul solutions that are'possible in any application.

An example of a typical Student Master Record is incorporated as supp-
leméntal material to aid the instructo: in keeping this area of discuss-

ion to a minimun.
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EXAMPLE: STUDENT MASTER RECORD

1. School Identification

a. County
b. District
¢. School

. Student Number
Attendance Catagory
Beginning Attendance Month
Student Name
Street
City
State
Zip Code
. Sex
11. Telephone
a. Area Code
b. Prefix
¢. Suffix
12. . Birthday
a. Month
‘b. Day
. €. Year
13. Birthplace
14. District of Residence
a. County
o b. District
" 15. "‘Entry Date

()
O\O O O\ FWw

a. Month
b. Day
¢. Year
16. Leave Date
a. Month
b. Day
¢c. Year

17. Parent or Guardian Name
18. Emergency Contact
19. Emergency Phone
a. Area Code
b. Prefix
¢. Suffix
20. Counselor Name
21. Monthly Attendance Picture
a. Four weeks
b. Five duzys each week
22. Yearly Attendance Picture
a. Count by day of week




23.

2h.
25.
26.

27.

28.

29.

30.

e e e o e an e e e ————— ————nr——— s - ST e S TSmO
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Total Yearly Absence

a. Sick

b. Unexcused

¢c. Not enrolled

Apportionment Days (total no. of d2ys attended)
Courses (approximately eiznt)

Achievenment Test Data

a. Test ID
b. Fom

c. Level
d. Date

e. Grade
f. Norm

Scores for the Sections of the Achievement Test
a. Sub-test number -

b. Sub-test score

Aptitude Test Data

a. Test ID

b. Forn

c. Level

d. Date

e. Grade

f. Norm
tptitude Scores
a. Language

b. Non-language
c. Total

Grade Point Averaze




INFORMATION RETRIEVAL

Suggested Time: Six hours
Content: A'discussion of the concepis znd techniques utilized
in storing and retrieving deta.
- Major Divisions:
I. NEED
II. FUICTIONS OF FILE MANAGEMENT
III. PROCESSING COHSIDERATIONS
IvV. IMPLEMEUTATION COSIDERATIONS
V. DATA BASE SYSTE!S
VI. REFERENCE SYSTEYS
Objeéfive:

Po familiarize the student with the concepts and

techniques of Information Retrieval. Tne &pplication

of computer technolosy to the handling of large

volumes of data has been termed ;pfcrmation Storaze

and Retrieval (IS & R), or more simply, Information

Retrieval (iR).

This application is unigue in that it is applicable
to any discipline and has been utilized in fovernment,
industry, science, and education. Tane instructor

| should discuss the theories involved in computer

processing and current opplications. It siould be




o
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noted that the most current reference materizl in ‘
this area will generally be found in the publications
of computer menufacturers and technical journals, as

new applications are constantly being developed.
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INFORMATION RETRIEVAL

I. NEED

A. ILarge volumes of data ]
1. Developments in specialized areas | 1
2. Application of data in other ereas

B. Growth of inter-disciplinary fields
1. Biochemistry - .
2. Mathematical psychology

C. Industry and govermment

1. Flood of peper work

2. Specialization

3. Multiple usage of information

II. FUNCTIONS OF FILE MANAGEMENT
| A, '“adding records
B. Deleting records
C. Changing records

D. Searching files

E. Production of document or index

III. PROCESSING CONSIDERATIOLS
A. Reponse time
B. Method
1. Batch processing

2. Real-time processing

C. Hardware requirements
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IV. IMPLEMENTATION COHSIDERATIOIS

A. Utility
1. Large cost of developing data base
2. Difficulty in defining future uses
3. Determination of data to be acquired
k. Reliability of data

B. Communications

1.

2.

Translation of requests

Future uses

C. Pattern matching

1.
2.

3.

Selection of relevant data
Key word concept

On-line techniques

D. File organization

1.
- b
' 2.

3.

File size considerations
Structured files

Response time

E. Data security provisions

F. Program considerations

l.

2.

Original programs

Generalized file mznagement package programs

a. Sources
(1) Manufacturers

(2) softwzare houses
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b. User implementatioﬁ requirenments

(1)
(2)
(3)
(%)

Establish organization and content of data files
Prepare data description statements
Enter procedural statements

Define procedures

et en 4s.

V. DATA BASE SYSTE!S
A. Data base content
B. Record organization

1. Fields

2. Records
3. File
L. Sequence
C,,.Examples
1. Management Information Systems (MIS)
2., Medical diagnostic records systems _

» .,"
3. Census

l, Statutes

5. Criminal information

VI. REFERENCE SYSTEMS
A. Data content
1. 1Index
2. Criteiia selection
B. Docurent retrieval

1. Printed page
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2. Microfilm
3. Microfiche
C. Examples
1. Library castaloging
2. Dissertations index

3. Research and development index

N T S R S P
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PHASE THREE

ADVANCED APPLICATIONS TO CLASS LABORATORY TOTAL
INDIVIDUAL DISCIPLI:ES

Concepts of Computer Assisted Instruction 5 1 6
Selection of a Computer 6 6 1z
Data Processing Teachinz Aids 2 1l
Cﬁrren&;&pplications in Education 6 - 3

3

9

Individuzl Problen 6 2k 30
0
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CONCEPTS OF COMPUTER ASSISTED INSTRPUCTION

Suggested Time: Six hours

Description: A discussion of the use of computers in the application
and administration or' educational courses.
Major Divisions:
I. BACKGROUND
II. INSTRUCTIOIAL APPLICATIONS
TII. ADMINISTRATIVE APPLICATIONS
IV. HARDWARE COMPOMELTS
V. SOFTWARE COMPONSNIS

VI. CURRICULUYM SOURCES

VII. ADVANTAGES

ijecﬁiv?: ’ | -

To acquaint the teacher with the potential of the

I computer as an educational tool in curriculum develop-
; , ment and presertation.

Computer-Assisted-Instruction (CAI) cen be considered
as an gpplication of Information Retrieval on a real-
time basis. However, the potential of CAI gl;owé
educators to apply their owm eﬁperience in the deve-

5 lopnent of CAI prograns. The various types of programs

availeble and the considerations in using CAI a5 2n

effective classroom tool should be discussed.
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If a CAI system does not exist within the immediate
area a demonstration may be arranged in the class-

roon by a manufacturer.
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CONCEPTS OF COMPUTER ASSISTED INSTRUCTION

I. BACKGROUID

A. Explanation of CAI

B. Comparison to teaching machines

C. Student relationship to CAI

D. Teacher relationship to CAI

II. INSTRUCTIONAL APPLICATIONS
A. Drill and practice
B. Tutorizl - Comparison to programmed instruction textbooks
C. Dialogue
D. Exemples
1. Primary reading end arithmetic
2. Developnent of math concepts

3. High school geometry
. .,".l. N
IIT. CAI - ADMINISTRATIVE APPLICATIONS

A. Student progress reporting

B. Class progress reporting

C. Student grading

D. Maintenance of student history

IV. . HARDWVARE COMPONENTS
A. Centrel processor
B. Large-capecity storage units

1. Random access devices
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C. Transnission control units

D. Student/autaor stations
1. Visual proiection devices
2. Typewriter units

3. Audio response units

V. SOFTWARE
A. Special-purpose programming lsnzuage
1. Designed for use vy professicnal educators
2. Personalized course development
B. Data manzgemant routines
C. Text editors
D. 'Operating systems
E;. Utility reports
1. File update
" 2. Class progress
3. Student progress

i, Demonsiration routines

VI. CURRICULU{ SOURCZS
A. Textbool publishers
B. Computer monuiastiurers

C. Original course neterial

VII, ADVAVTAGES

A. Student




i
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1. Proceeds at own rate
2. Individualized instruction
3. Incentive to learaing.

B. Teacher

1. BRelieved of drill & review

2. Time for more individualized instruction
3. Accurate daily progress reportis of individual students
and entire class. -
C. 8chool |
1. Efficient utilization of skilled educators
2. Administrative processing and record-keeping

3. Information useful for research in educational methods

end theory,
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SELECTIO) OF A CO:PUTER

Suggested Tine: Twelve hours

Descripiion:

An outline of the elemenis important to the selection

of a Deta Processinz system

Mzjor Divisions:

VIL.
VIII.

o IX.
X.

Objectives:

CLASSIFICATION OF COMPUTER
CENTRAL PROCESSOR
PERTPHERAL DEVICES

OFTHARE

FUTURE GROWTH

SERVICE SUPPORT

SYSTEMS SUPPORT

EDUCATION SUPPORT

COWTRACTS .

PHYSICAL REQUIREMENTS

To acquaint the participant vith the elements which

mst be considered in the eveluation of a computer.

_ Tnis section is designed to be used 23 a guide in
evaluating proposals for a data processing system.
The relative importence of each element would be

C dependent upon specific requirements; i.e., systems

support would be a major consideration with inexper-

fenced personnel. However, an organization mizat
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choose to hire experienced professionals and therefo.e
this element, while still 1mpprtant , would not be a
priority consideration.

While meny of these topics have been discussed earlier
in the course, the objective at this time is to inform
the student of the many factors that must be evaluated

and that cost is only 'one of several considerations.
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SELECTION OF A COMPUTER

f. CLASSIFICATION OF COMPUTERS

A. Analog

B. Digital |

1. General Purpose
2. 8pecial_ Purpose
3. Business

L. Scieatific

II. CENTRAL PRO0CESSOR
- ‘ A: Speed
- 1. Basic ecycle time
2. Instruction execution time
B. Command repertoire

*rl oy, Standard

2. Optional

III. PERIPHERAL DEVICES

A. Speed

B. Cost of Storaze
1. Cost of Device
2. Cost o Storage Medium

c. Availabili.ty of Standard Devices
1. I-{agnétic tape

2. Disk




-199-

« Drum

Card reader

Card panch

. DPeper tepe reader

40\\..“4:'&»

. Paper tape bunch
8. Printer
D. Availability of Required Special Devices
1. Visual projectors
2. Audio rebonse units
3. MICR readers

4. Others

E. I/0 Buffering Devices

1. Transier rate

2. Degree of simultaneity with CPU

IV. SOFTHARE

A. Programming Languages

1. CO30L
"a. Number of required elements
b. MNumoer of optional elements
c. Degree of conformance to gtandards
2. Fortren
3. Other lancuazes
(1) Assembler

(2) Special-purpose languages




3.

»

E.

"t

Prograrning Aids
1. Input-output control systems
2. Arithmetic suoroutines
a. Multiply/divide
b. Square root
c¢. Others
Operating Systems
1. Overhead
2. Efficiency
a. Utiliza@ion of hardware capabilities
b. Maintenance effort
c. Comparison to competition
,..Program.Maintenance and Debugging Aids
1. Cross reference routines
2. Symbolic program maintenance .
E 3. Relocation monitors
k., Flowchart routines
File Maintenance

1. File creation routines

2. File reorgonization routines

F. Data Manipulation Routines

1. Sorts
2. Collates
3. Merges

L, Edits
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G. Overhezd
1. Storage
2. I/0 devices
H. Applicestions Soitware
1. Availability
a. Types of packages
b. Conformance to customer needs
2. Efficiency
a. Core overhead
b. Utilization of hardware features

3. Ease of Mazintenance

. . Documentation
a. Flow Charts

b. Coding comments

~ ) ol c. Operation instructions -

d. Maintenance instructions

| 5. Other Users
E a. Opinion of efficiency
t b. Amount of usage
E I. Software Distribution
1. Method

2, Updating provisions




-202-

V. FUTURE GROWT:
A. Additional Hardware Capabilities
1. Menory
2. I/0 devices
B. Progrem Compati?ility
l; Degree of reprograrming eflort

2. Conversion aids

VI. SERVICE SUPPORT
A. Competency
1. Formal education
2. Prior experience
B. Response Time
C. Local Parts Supply
D. Knowledge of Particular Hardware
*'41. Previous experience

2. Special education

VII. SYSTEMS SUPFCRT
A. Competency
1. Formel education
2. Special training
3. - Previous experience on hardware
b, Previous experience in related applications

B. Commitment

Py
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VIII.

furoer of people
Lenzth of time
Verbal or written

lames and .quzlifications specified in contract

C. Reference Maquals

1.

2.

3.

Completeness
Ezse of use

Undating

EDUCATION SUPPORT

A. P,I, Courses

l.

2.

Number available

Sub,jects

B. Seminars

l.

gl

2.

Management

Systens

3. Applications

C. Formal Schools

1.

Qualifications of staff

a. Manegement
b. Systens analyst
c. Programmers

d. Operations personnel
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3. ILocation
a. Iocal
b. Resional

c. Home offTice

IX. CONTRACTS
A. Lease Contractis

1. Educational discount

2. Length of lease
3. Monthly rental

a. Short term

b. 2 year
c. 3 year
d. 5 year

o 4, Overtime charges
- 5. Upgrading charges

6. Dowmgrading charges

B. Purchase Contracts .
1. Systems Support
2. Interest

3. Rental applied to purchase price

k. Maintenance cost

5. Upgrading costs

6. Fducation=l discounts

C. Leasing Compzanies
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X. PHYSICAL REQUIREVE!TS

A.

Roon size
Air conditioning
Access requirements
HEight and stress requirements
Lighting
Humidity
Pypes of floor coverings allowed
Cabeling
1. PFalse floor
. 2. Cadle runways
Eleciriczl requirenents
‘- 1. FKumber of circuits
2. Volts-2nps
. .. Flectricel fitting
a. Types
b. Sizes

[ I
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CLASS PRO3LEL! SUPPLEMELT

Oijectives:
This provlem was desizned to guide the stt'xdent througn a
typical situaﬁion in the evaluation of compufer systems,
Tne student will be presented with summary proposals from
three (3) pseudo Computer Vendors. He will be requiz;ed to
evaluate these proposals acc_ording to the guidelines t=2uzht
in the evaluation section, and to indicete and justify ais

selection.

A further ob ective is to create class discussion on the
completencss of the proposals. Tais is a representation of

“‘actual situations, and will demonstrate to the student the
procedures necessary Ior competent selection.

.*..'al : e

It should be noted that any question that might not ve

ansvered by the proposal, should be treated as Yeing neg-
ative. This will be in keepinz with the guidelines, in that

all cmitments and promises must be in writing.

©

ERIC

Aruitoxt provided by Eic:
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The follosing is & summzry of proposals, prepared by a consultant, from
three (3) computer mznufecturers. Evaluate these proposals according to
the guidelines p;'esented in the equipment evaluation section. There
are two desired results:

1. Choice of vendor

2. Justification of choice
The jobs for whicﬁ the computer is :initia]ly beinz purchased are listed
below: )

1. Payroll

2. Pupil Census

3: Student Scheduling

. -uark Reporting

S. Failure Analysis and D2vorting

6 ‘Budget and General Accounting

7.- "-'Dropout Analysis and Reporting
The School District has estimated the above jobs will take twelve (12)
months to implement. Upon completion they will begin to implezent

computer assisted instruction from remote locations, using sixty (é0)

- visuel displesy terminals.

L Leammedal L
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The following is a summary of each vendors proposal:
VEMDOR I
I. HARDIUARS
A. CPU
1. 8,000 characters of core memory |
2. 4.0 micro-second memory cycle
3. Decimel arithmetic
k. No multiply/divide hardvare (softwere available)
5. Financial edit feature

6. No read/write/compute simultaneity

B. 800 CP Cerd Reader

C. 400 CPi Card Punch

D. 350 LPM printer with 120 print positions

’ E. Sorter, Collator, Interpreter, Reproducer

This vendor prenoses to sell a card system mit:.e.lly and to upgcade
this in‘:me year to a rore sophisticated system with tape, disk, and

conmunications capabilities, waich would not have pregram compatebility.

The vendor feels the advantage of this system is low initial rental.

II. LABGUAGES
Basic Codinz Langusge

III. DATA MANIPULATION ROUTI:ES

A. Limited peripiaeral conversion routines

B. Mscro routines.
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IV. OPERATIIG SYSTEM

None availahle on cards

V. PROGRAM MAINTFIIANCE AMD DEBUGGING AIDS
A. Memory dump routines

B. Cross reference routines

VI. APPLICATIONS SOFTHARE

None available

VII. SYSTEMS SUPPORT

Experienced personnel in an advisory capacity.

VIII., SERVICE SUPPORT

4

Trained personnel with service rendered on an "on-call basis.'

E IX. EDUCATIOY SUPPCRT
fhé@e are several formal classes and seminars available for

management and prosramming personnel. There are no formal

classes for operations personnel.

There are several excellent Programmed Instruction courses

e R T TR e T TR

available for programming and operations personnel.
All formal education is done in the regional education center,

r one hundred miles eway.

\ The quality of the teachinsz personnel is generally high.
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X. SOFTWARE DISTRIBUTIO:

Direct from home ofiice, by request.

XI. REFERENCE MAXUALS .

Extremely technical but complete, distributed directly to user.

- -210- ’ 1
|

XII. COSTS PER MONTH FOR 200 MACHINE HOURS - $2,875.00 !
A. System is upgraded with additional monthly rental. ﬁ

B. System cannot be down-gradgd during lenzth of contract. 1
c. Overtime will be all 'usagé in excess ol 200 machine hours.

Overtime Charge . . . $10.50 per hour
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VENDOR II .
I. HARDVARE
A. CPU
1. 32,000 characters of memory
2. 800 nanosecond memory cycle
3. Decimal arithmetic
L, Binary arithmetic
5. Multiply/divide hard:-r-ére
6. Mo financial edit (software available)
7. Complev> read/write/compute simultaneity
8. Communications interface
B. 1100 CPM Card Reader
C; 250 CPM Card Punch
D. 1100 LPM Printer with 132 Print Positions
é:a‘j-IQ million character disk drives - 186.KB (1 drive for
operating sysiem)
F. L input/output channels
'G. 4-800 BPI tzpe drives-6TKB
This vendor proposes a system that will handle the current Joos
more efficientiy as the additional jobe are implemented. He feels
the sdditional cost Tor the first twelve months is offset by having
the laréest volune of information on ta2pe rather then cards. The
disk drives ave justified by the use of a more advenced operating

system and allow the prozrermers to gain disk experience. The
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required communications abilities are a sizndord feature of this

computer.

II. NGUAGES
A. 3Basic coding lanjuaze
3. COBOL 65'
C. Fortran IV

D. Algol

III. DATA MANIPULATION ROUTINZS
A. T/o control systems
B. Sorts/collates/merges
c: Macro assenblers
D.. -SOme peripheral conversion routines

E. File maintenance routines

IV. OPERATING SYSTEXS
A. Tepe resident - adequate, requires 5,000 characters of memory.
B. Disk resident - rated excellent by users however requires

8,000 characters of overhead.

V. FROGIAM IviAII'ITj‘J!AI-ICE AND DERUGGIIG AIDS
A. Symbolic grosrem meintenance
B. Object proszran maintensics
C. Trace routines

D. Memory and peripheral print routines
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VI. APPLICATIONS SOFT/JARE
A.. Very good library of payroll and general accounting packages
including accounté receivable and payable.
B. Excellent student schedulinz vackages.
C. Vritten in COZ0L primarily with some of the inventory

progrems in Fortran.

VII. SYSTEMS SUPPORT

Experienced personnel, with one man cormitted a full year,

for programming and systems support.

VIII. SERVICE SUPPORT

Trained personnel available on call.

IX. EDUCATION SUPPORT
qugfrous formal classes for menragement progrgrmers and operators.
Théfe are several prosrammed instruction courses for all Data
Processing personnel.
Formal education available:
A. Home Office
B. Regionzl Education Centers
C. .Branch Offices
D

. Custoners Oifices

X. SOFTWARE DISTRTBUTION - distributed upon request by user.
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XI. REFERENCE MANUALS . . .

Well written and easy to understand. )

XII. COSTS PER MONTH FOR UWLIMITED USE - $%,200.00
A. System can be upgraded with additional monthly rental.
B. System can be domgreded, by paying a pro-rated share of the

total contract rental.
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VEWDOR III
I. HARDWARE
A. CPU
1. 32,000 character of memo:ry
2. 1.0 nicro-second memory cycle
3. Decimal Arithmetic

4. Binary Arithmetic

5. Multiply-divide hardware

6. Financial edit

7. Complete read/write/compute simulteneity
B. 800 CPM Card Reader }
C. .200 CPM Card Punch |
D. 600 LPM printer with 132 print positions
E. Two Input/Output channels
P. 4Five = 800 BPI tape drives - 39KB «

This vendor proposes that he can satisfy the work load requirement

with five tape drives. He states he does not feel there is a need

for random access devices now and proposes that the disk drives not
ve added for one year. This, he states, will permit a lower hard-
ware rental for the first year, without affecting efficiency. To

allow communications a special feature must be installed at an add-

itional monthly charge of one hundred dollars (5100).
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II. IANGUAGES
A. Basic Coding Lznguage
B. CO30L 65’

C. FPFortran TV

IIT. DATA MANIPULATION ROUTINES
A. I/O control systems
B. Sorts/merges/collates
C. Macro assenmblers

D. Library of peripheral manipulation routines

E. File maintainance routines

IV, OPERATING SYSTENS
A. Tape Resident - good, requires 5,000 character of memory.

B. Disk Resident - fair, requires 10,000 characters of memory.

DI | -

'V. PROGRAM MAINTENANCE AWD DEBUGGING AIDS

A. Symbolic prozrsam meintenznce

B. Object prosram maintehance
C. Trace routines
D. Cross reference routines
| E. Memory divmp
F. Peripheral print

G. Flow chartv program




VIiI.

VIII.

X.

XI.,

X1I.
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APPLICATIO:S SOFTWARE
A. An excellent library of pzyroll and general accounting
packages including accounts receivable and payatle. .

B. Written piimarily in Assembler Language

SYSTES SUPPORT

One full time experienced systems enzineers for one year.

SERVICE SUPFORT
Full time trained engineer "on site,” with one hour response for

additional specialized support.

EDUCATIOK SUPPORT
Numerous formal classes for programmers and operators, at the

regional education centers. There are several Programmed Instruction

courses available for all Data Processing personnel.

.,".
SOFTWARE DISTRIBUTIOH

A. System‘éngineers responsibility, distributed by home office.

REFEREXCE MAHUALS

Pechnicelly written, difficult to understeand..

COSTS PER HOSTH FOR 200 MACHINE HOURS - $3,200.20
A. Systems is upsraded with additional ronthly rental.

B. System can be dovngraded by poying a "one time" service

charge and 2 pro-rated share of the ‘otal contract rentel.
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C. Overtime will be 2all usage in excess of 207 mzchine hours.

Overtime Charge . . . $20.C0 per hour

P. Tvo disk drives will be added to the system at the end of

the first yesr 2t an zdditional ronthly rental of $500 per drive.
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SUGCEST=D SOLUTIO: TO COMPUTER SELECTION PROZLZM

VE:DOR A1

This proposal gi;ht be suiteble i financiz2l resources were
limited and fufure expansion were not planned.

However, this propqsal is not satisfectory for the following
reasons:

Lack of systems support, whiéh is 2 requirement due to
inexperienced personnel.

No problem-sriented languages, which results in greater
training effort and more programning effort, as assemoly
lahguage programs are more difficult to develop.

Léck of soféware and applications packages, which again adds

to the prozramming effort.

-

.,‘ o ) 2% - & V
Provebility of overtime rental due to the volume of data being

processed on cards.
Cost of complete reprogramming on 2 new computer system for

implementation of the computer-assisted instruction phase.
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VENDOR #2 |
This proposzl might be satisfactory if the initial requirenents
could justify both tape and disk. However, the disk files would
not be utilized until the computer-assisted instruction phase
were' implemented and therefore, $13,200.00 would be needlessly

invested on one year's rental.

VENDOR #
This proposal is the most satisfactory to fulfill the require-
ments. The vendor specifies the hardware and software to
economically implement both the initial paase and the computer-

assisted instruction phase.

The manufacturers support committed in uriting is more than
adequate: one full-time systems person, readily'available service
.é;éineers, and sufficient education support.

The ability to add disk drives when théy are needed, without

reprogcarming effori, proves more economic than the methods

sugsested by the other proposals.
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DECISIOI TABLE 0:1 COMPUTER SELECTIO:

ELEMENT VEIDOR #1 VEIDOR #2 VEIDOR 73
I. HARDVARE . G E E
II. LANGUAGES P E E
III. DATA MANIFUIATION ROUTIIES F G E
1V. OPERATIILG SYSTEYS N/A G F
V. PROGRAM-MATLUTENANCE AID g
DEBUGGI®G AIDS F G E
VI. APPLICATIONS SOFTVARE N/a G F
VII. SYSTEMS SUPPORT F E G
VIII. SERVICE SUPPORT G G E
IX. EDUCATIOHN SUPFORT G .E G
X. SOFTJARE DISTRIZUTIOH G F G
XI, REFERENCE MANUALS G . E F
xrf . cc;s"f' G G G
KEY E - EXCELLENT F - FAIR N/A - NOT APPLICABLE

|

|

[ G - GOOD P - POOR
| .

E
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PATA PROCESSING TEACHIEG AIDS

Suggested Time: Three hours
Description: Presentation of techniques available to eid in
the teaching of the complexities of data processing.
Major Divisions:
I. TEACHING AIDS
II. SOURCES OF INFORMATION
Objective:
Po introduce the participants to advances and
improvements that have been made in learning materizals
for date processing. The integration of these aids

into the teaching-learning process of todays expanded

and complex curricula, particulary in the area of

* computer technology, can result in an acceleration
and enrichment of the learning process. By sample
presentations and detailed class discussions, the
_educators will formulete the special specific cortri-

bution that each of these teaching tools can make in

the classroom. Many of the classroom tools mentioned
are supplied by the data processing manufacturers at
1ittle or no cost to the user.

A review of the Appendices can aid in illustrating

" sources of information.
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DATA PROCESSING TFACHILG AIDS

I. TEACHING AIDS

1.

1.

.. -.‘ 2.

1.

A. Data processing terminology booklets

B. Audio/Visual zids

Slides -

Filn strips

Movies

Overhead projection foils
Models

Tape recorded learning courses

Television

C. Programmed instruction courses

D. Interest stimulating computer prozrams

Management gemes (Business simulation)
Novelty progrems -
a. Music producing
b. Personzlity portraits
¢. Tic-tac-toe

d. Baseball ganes

E. Laboratory supplies

Coding forms
Flow chart templates
Flow chart worksheets

Reference summary cards

——p
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F.- Field trips

II. SOURCZS OF INFORMATION
A. Date processing eguipment manulacturers
B. Data processing journals and societies
. Education journals and societies
. Management journals and societies

v

D

E. Govermment agencies

F. Industrial educational services
G

. Educational Research Reports

H. Dissertations
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CURRENT APPLICATIONS I EDUCATIO:

Suggested Time: Nine hours

Description: A review of the various epplications of computer

D P e S S N

technology in education.

Major Divisions:

I. CURRICULUM MATERIALS :

II, SIMULATION
III. GUIDAXNCE
‘ IV. HUMANITIES
V. SOCIAL SCIENCES

VI. LANGUAGE AXD LITERATURE

VII. PHYSICAL AMD LIFE SCIEICES
Objective:
To make the student sware of the_uses of computer
technology as an educational tool. A sarmpling of
existing applicafions is given as an indication of |

areas vhere computers have been utilized and should

provide an awareness of future trends. Many articles
and special editions of educational journals covering

this area are listed in the Bibliozgraphy and could be

{ssued as text.
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CURRENT APPLICATIONS I TDUCATION

1. CURRICULUM MATERIAL
A. Ordering
B. Cataloging
C. Requisitioning
D. Analysis of Use
1. Teacher
2. Departmens
3. Subject
i, Teacher

E. Cost Analysis

II. SDUTIATION
A. Curriculum Simulation
» -4]1. Reduce time lag detween nev instructional systems and
their implementation
2. Test alternatives
B. Computer - Similated Instruction (Gaming)

1. Applies to all arade levels

2. Student participation more active than in lecture technique.

3. Examples

a. Transportation and lozistics manegenent

b. Managerial decision making in marketing, production

and finance.

" oA g™
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TII. GUIDAICE

A. Statistical Reports
1. Abilities.vs. acﬁievement
2. Dropout prediction and analysis
3. Grade History

B. Uses
1. Matching prior student performance with schedule requests
2. Matching past performance and interesi with vocational

and cereer choices

3. Relieve counselor of role of disseminating information
L., Allow counsélor more time for better personnel relation-

ship with student

Iv. HUMANITIES

A. Central file for art listing
. .“

1. Artists

E 2. Titles

3. Descriptions

4. Bibliographic references

B. Music

1. Style analysis

2. Theme indexing

V. SOCIAL SCIEINCES

A. Population census analysis
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B. Demographic dats analysis
. Processing of Congressional roll calls
. Processing of Congressional voting records

C

D

E. Election analysis and prediction

F. Analysis of international }elations
G

. Classification of archeological artifacts

»

VI. LANGUAGE AND LITERATURE
A. Translation of Foreign languege
B. Bibliography preparatlon
C. Analysis of Literary styles
D. Analysis of Shakespearean texts
E

. - Essay anelysis

VII. PHYSICAL AND LIFE SCIENCES
%. Medical literature analysis
B.‘lAnesthesiology training
. Patient clinicel information retrieval

c
D. Rorschach test analysis
E

. Interpretation of organic chemical formulas

LABORATORY

The class should investizate and presené for discussion advances
in the areas covered and try to add new applications in an effort

to prepare for their individual problem at the final stage of the

course.




Suggested Tima:

Contentc:

Major Divisions:
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INDIVIDUAL PROZLEM

Tairty hours

Prezentation of zuidelines to be followed by the
participant, in the development of his individual
problem, utilizing the information previously pre-

sented in the curriculum.

I, PROBLEM SELECTIOX

II. PROBLE! SOLUTION FORMAT

. ITI. IMPLEVENTATION

Objective:

IV, FIKAL DCCUMEITATION

To develop student implementation of data process-
ing Xnowledze on an individuel basis. Emphasis
changes in this section from group participation
in the classroom to an individual prodlem ol a
creative nature. Claés participants have been
exposed to the basic considerations of data pro-
cessing in all of its operationsl phases. The

velue of the training recieved in the course-to-data

n

will be demonstrated by the indi-idual participant

whea apolying their wnowledse to a practical problem.
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The curriculum presented heré emphrasizes the import-
ance of h:ving the class participant apply vhat has

been learned, to a problem that is of particular

s e b oa AR L L LVt

interest to him. The selection of the problem is
up to the discretion of the participant; however,
certain guidelines and suggestions are given within
this section to guide them in their presentation

format.
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IIDIVIDUAL PRORLEL

It is recormended that each class participant be required
to sudmit a written problem proposzl. The purpose of this pro-

posal is to evolve a losical forrmulation of a plen vhich he «ill

The instrucior will evaluate ezch proposal to determine if
data processing offers a2 feasible solution. Otherwise, the in-
structor mey zuide the participant {oward an alternate approach

to his problem or sugsest selection ol another problem.

I. PRO3LE{ SELECTIO:I
pursue for the remainder o the course.
II. PRO’%L“:I SOLUTION FORAT

Upon proposal. spproval the participant will develop the

.

following sections:

A. Title Poge - ShOWlnb the vworking title of the proposal
*
alonzg with thae identifyinz informeiion of the participant.

B. Problexs Siatement - a brief, but adequate statement of
the problen.

C. M°thodolo cy - a detailed description or outline of the
manner in which reseacch is to be conducted. This section should
include reférences to any flowcharts, prozrsms, and other general
docunentation procadures.

D. Objectives - brief description of exp ected eni result.

The instructor's revies and approvzl chould precede further dev2lop-

menc.
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III, IMPLEMENTATIO!I

The éarticipant, using predetermined methods, wiil firalize
the design of each element of the problen, code and test programs.
Documentation to be developed in this secition should include:

A. Floweharts

B. Input/output layoutis

C. Record design

D. Program listings

E. Operation manuals

Close contact should be maintained between the instrueto:rs
and participants throughout this phase to prevent wasted elfort.
The instructor may guide and assist, but emghasis must be reflected

in individual effort.

Iv. FIIAL DOCUMENTATION

. ., The end result of the participants' project should be
presented in the fornm of a thesis. All documentation previously
developed should be incorporated, in addition o 2 final sumary.
The followingz elements may be incorporated: )
A. The perticipant's evaluation of the project, in terms
of the.success in meeting the original ob’ectives.
B. Recormendations Zor furtner developments.
C. Bibliozraghy, indicating othgr projects in the same area.
D. Contribution to the field of education produced by the
pro.iect.

E. Conclusions, reflecting the end result of the participant

effort.
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BIBLICSRAPLY

Adams, Donald L., Planning Checklist for a Computer Installaticn.
Datamation, June 1937,

The author lists a detailed chocklist for physical planning
aspects of installation, This would be of valuz to any individual
involved with a new ccaputer facility.

Allen, Dwight W., Bushnell, Don D., The Cormutor in American Educaticn,
John Wiley & Sons, 1967.

The subject ratter of this collecticn, resulting from a confereace,
covers a wide range of topics of interest to computer specialists and
educators. Although the conference was held in 1965, the individual
papers concern problems and future plans which are still topical: cur=-

rent applications, future potential, and guidelines.

Alt, Franz L., and Rubinoff, Morris; Advances in Computers. Volame 8.,
1967 Academic Press, 1967.

The editors have selected rapers covering a wide area. Of particular
fnterest to a student are the papers dealing with timg-sharinz and stand-
ardization.

LI | -

American Fducation, There's a Cosmuter in Your Futurc, U. S. Dept. of
HEYW, Office of Educatica, Noverber 1867, '

-

This articls, to be used as supplemental material will serve to
erphasize the ever growing rele of computers jn our lives. Both the
preseat utilization and future expectations are clearly set forth. The
use of the counuter as a professor, tuter, couts21llor etc., ars examined
and show the sremendous impact that modern equipment is having on our
educational system. TFacts aud figures of the Federal geveraxasnt support
of this revolution are presented.

o W

Arnold, Rotert; Mill, Hareld; Nichols, Aylmer; Intreduction to Data-
Processinz, John Wilcey and Seuns, 1964,

1

Detailed infomratioa in IV eguiraicat, computers én
equiprent. Widely vsed as a classroon text.
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Awvad, Elias ., Businesg Pata Processinz, Prentice-llall, 1963.

A discussion of puached card Data Processing, the computer, and
ranagement, Part four of this toox entitled lanagzement of Data Pro-
cessing is a comprehensive review of Management Problems in the Intro-
duction of a Data Processing System and the organizational pattern
of the Data Processing Deparineat,

Awad, Elias M., and Data Processing Hanagement Association, Automatic
Data Processine: Principnles and Procedures, Prentice~lall, 1966,

A complete introducticn with many illustrations, covering punched
card systens, computer systens, programiing, and systens analysis.
Several case studiss arc included,

Berul, Lawrence M., Survey of IS& R Fauipment, Datamation, March
1968.

The author discusses third generation technology and future trends
in Information Storage and Retrieval.

Borko, Harold; Computer Avplication In The Behavioral Sciences,
Prentice-!all, Inc., 1962,

A general introduction to computers, written expressly for the
social scientist. FErphasis is placed on applications contributed by
educators and scientists in the arcas of psychological rescarch and
simulation.

Bowles, Edmund A,, Cemputers In Huwarnistic Research, Prentice-Hall,
Inc., 1957.

This volune is a collecticn of papers resulting from six cenfer-
ences. Included are surveys of the varied use of computers in the
principal fields of the humanities, and pancl discussions addressed
. to the scholar coafroated with this tool.

Brandon Systems Institute, Inc., Data Processing '68. Brandon Systems
Press, Inc., 1958.

This is a publication of the procecldings of a Management Confer-

ica
ence on Dota Procassing and covers a wide range of material, rancing
from historical develo

~1ant to a discuscion of the National Data Bank,
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Recormiended as supplamental reading to indicate current think-
ing and futurc traads. Flashes of humor tend te make this book
rather enjoyadle. '

Brown, Johin A,, Computers And Auteration, Arco Publisher, New-
York, N. Y. 1967,

Survey of the functions and applications of coiuputers in
business, industry, and the profcssions.

Burck, Cordon, and the cditors of Tortunz, The Conputer Aqe, And
Its Potential For Manacenmeont, Yarper & Dow, 19G5.

Gordon Burck approached the subdject as a layman and concluded
Jhat cemputers were bayond the comprehension of even a well-informwed
layman., Therefore he sought the aid of specialists, nevertheless,
the writing style is non—-technical and resulted in a very interesting
book., His subjects range from applicatious to 2 discussion of the
competition between computer wanufacturers. Recoruznded as supple-
mental reading.

Burroughs Corporation, The Us\ Standard Vocabulary For Information
Processing, 1966,

A standard glossary of terins established by USA Standards Institute.
L J .‘ -
Caffrey, John, and Mosuann, Charles J., Computers On Camous, Amarican
Council on Education, VWashington, D. C. 1957,

The American Council on Education and the College Entrance Exam-
ination Board spensorad the stucy that rosulted in this book. The
survey revealed many interesting situations regarding computers.
Althouch primarily addressed to adiministrators, the book is non-tecimical
and would be of interzst to the acadamic corrmnity. Portions of this
book constitute an overview of the computer and clearly explain the
terminolozy of elactrenic date proczasing. '

Carroll, Joln M., Carsers and Ormartimities in Computer Scicnce,
Joln ¥, Carroll. E. P, Dutten & Co., Inc., New York, 1567,

Recoriended as guidnnce material to stress the importance of
the impact of the data processing {ndustry as it affects our high
school students.

L A ST S v, . SRS AR P s Sy S P TR PR T rma P Ml o e Ay,
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Chartrand, Rohert L., Congrcss Sesl:is A Systems Approach, Datamation,
Hay 1968,

The article discusses the proposed uses of the systers approach
and commuters for Conzressional use.

Coken, Kalman J., Dill, ¥William R., Kuehn, Alfred A., Winters, Peter
R.. The Caraerie Tech lanacerent Game, Richard D. Irwin, Inc., 1964.

L4

A realistic management simulation model, programmed in Fortran,
which can be adapted for use on many systems. An administrators
guide is available,

Coleman, James S., S. S. Boocock, S. Nicholson & . Inbar, Resgarch
Progranm in the Effects of Garmes with Simulated Unvironments in
Secondary Education. Research Report No. 2 Baltinore, Md,, Depart-
ment of Social Relations, The John Hopkins University, 1964.

Initial work in the development of computer-based games as
teaching aids in democratic processes, family relations, and prirary
skills.®

Collins, George 0., A Study 0f The Remote Use Of Computers, Clecaringhouse
for TFederal Scientific and Technical Information, P3 175 666, 1967.

A study performed by Informatics Inc. covering three arcas:
A 'survgy of 200 installations using remote ternminals, a detailed
study of four installations, and analysis of the study.

Couger, J. Daniel, Computers and the Schools of Business, Business
Research Division, University of Colorado.

The author presants the results of research on computer uses
and curriculum. Useful sources of teaching aids and textbocts are
included.

Crawford, F. R., Introductien to Data Processing, Prentice-Hall,
Inc., 1963,

A fundamental text for the beginning student, with illustrations
.and exariples using the IS 350. '

e L a e
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Danziger, Erwin and Hobgood, Sandy, The Impact of Computers on
Ediication, Journal of Data Managenont, April, 19683,

A discussion of various educationzl projects utilizingz cormputers
throughout the country.

Davenport, W. C., C\S Computer-fased Information Services, Datamation,
March 1968,

The author describes the appllchtzcn of computer technology in
providing chemical and chemical engineering information, illustrates a
current applicatioa in information retﬂleval

Davis, Gordon An Introduction to Electronic Computers, McGraw-1ill,
1965.

An overview of conputers ranging from hardvare to Operating
Systers.

Cobol and Fortran are discussed and analyzed in detail, A
widely used text for use in Cobol and Fortran classes.

Dearden, J; McFarian, F; Manogement Information Systems, Text and
Cases, Rictard D. Irwin Inc., 1966.

. { rpese of this boock is to acquaint the reader with manage-
meit prob eris relating to computer systews. Twenty-six case studics
of actual companies are included.

Elliott, C., Orville, Business Information Processine Systems, Richard
D, Irwin, Inc., 1968.

A survey of business information systems, ranging from source
data and punched card accounting, through Cobol and Fortran.

Friedbers, Low M.; RPG: The Coming of Age, Dataration, Junc 1957.

The author describes his experience with RIG and other language
in a humorous and pon1t°d manner., This article would be of 1nterest
to the uninitited in the problers norma’ly encountercd with using
new software.




-~

Gerard, T. V., Comnuters and Education, McGraw-Hill Book Co., 1957.

- e w——

A collection of papers resulting from a coaference on the future
of computers and education. The subjects include computer-aided
learning, the computerized library, administration uses, and infor-
mation networks.

Coodlad, Jokn I., O'Tocle, Jolnn F., Tyler, Louise L., Computers and
Information Svstems in Education., Harcourt, Brace & Vorld, Inc., 1966.

This volune describes the present and potential applications of
EDP in education, llany systems in opsration at the time of writing |
are described, :

Grant, C. B, S. Digitek 100, Optical Scanninz Form, Gives Legislators !
Educational Data Base, Data Processing liagazine, November 1967, o

The article describes the establishment of an educational data :
bank in California and its use by state legislators. '

Gregory, Robert H. and Van Horn, Richard L., Automatic Data-Processing
Systems, Principles and Procedures, VWadsworth Publishing Co., 1965.

A comprchensive reference for infermation concerning systens
analysis, design and prograrmming with particular cmphasis on equip-
ment selection, equipment evaluation, systems implementation with
a question, and problem appendix, -

Hassitt, A., Computer Programming and Coriputer Svstems, Academic Press,
1967.

A discussion of computers and programming languages with exanples from
several second and third generation systems.

Hayes, Robert M., Information Retrieval: An_ Introduction, Datamation, :
March 1653. : :

This article provides a comprehensive overview of the subject
and lists many examples. : .

Henshaw, Richard C., and Jackson, Jamss R., The Executive Came, Richard
D. Irwin, Inc., 1956,
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Two models of the Executive Came are available. Instructions and
forms. are included, and the programs on punched cards are available.

Honeywell Inc., Applicaticn Manual Fuecation=Punil Personnel Svstem,
1968.

This brief booklet illustrates three typical applications in
secondary school data processing probvlem: scheduling, student recoid-
keeping, and educational research,

Honeywell Inc., Application Swrary, Education-Pupil Record Processing,
1955,

This manual was preparcd to assist the school administrator in
implementation of a data processing system, It also describes the
California Total Iducational Information System (CTEIS), which is
currently being developed., This would bhe of interest in illustrating
systems such as Scheduling and Attendance Reporting within the frame-

work of a total information syster.

Honeywell Inc., CCBOL Compiler Tests, order 295 1966.

A book of tests and problems published in association with the
MOD 1 COROL Compiler P, I. Courses, An oxcelleat source of problen
material ranging from simple routines to complex prograns.

.

Honeywell‘Inc., COBCL D & H neforence Manual, rogrammers Reference
Manual., 1968.

Among the best written and casiest to understand of all the
reference rmanuals. Could be used as a classroom text.

Honeywell Inc., An Introduction te Central Processor, 1°67.

Utilizes a prograwmed instruction format for self study and requires
about 2 hours. A presentation of the orzanization and functicas of a
Central Processsor.

Honeywell Inc., Introductioca to Tlectroaic Date Processirz, A
Programacd Text, 1957.
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. A progranmed instruction course covering basic concepts, prograrning,
and systems.,

Honeywell Inc., Mod 1 CCBOL Compiler, A Programmed Instruction Course,
19660 '

A three volume P, I, Course designed with the non-prograrmer in
mind. The course starts with explanations of basic data processing
techniques and then progresses to the actual teaching of COCOL in a
self study format. There is an associated text of Problems and Tests
for this course, COBOL Compiler Tests.

Honaywell Inc., The US\ Standard Veeabularv for Information Processing,
1966.

A standard glossary of terms established by the USA Standards
Institute.

Institute for Defense Analysis, Task Force Report: Science and
Technolozv A Penort to the President's Connission on law Enforcenment

and Administration of Justice, U. S. Covernment Printing Office, 19067,

The repert covers many aspects of science and technology in law
enforcement, including cemputer uses at present and in the future.

IBM, Basic Commuter Systens Princinles, Programmed Instruction Coursse,
R29-0070-%29-0077.

A prograrmed instructien course designed as an introcduction to
data processing, consisting of four books, three texts and a bLook of
illustrations. :

IRM, Basic System Studv Guide, F20-8150.

A guide for a system study by a small organization, based on
actual case studies. :

I8M, CO30L 1855, 320-0923.

: A manual corpiled by the Codasyl committee of the United States
of America Standards Institute and pubtlished by IRM.
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This publicatica sets thc standurds for COROL, and is the guida for
manufacturers and users,

IBM, Comutcr-\ssisted Instruction, 52C-1204.

A brief booklet .escribi:g the uses 1d benefits of computer-
agssisted-instruction and the ’cc Tse riter® language, designed for
educators to-rrepare course raterials,

IBM, Decisicn Tables, General Infori:atien Manral, F20-8102.

A description with illustrations of the techniques involved in
creating decisioen tables.

IBM, Flow chartins Techniouss, C20-8152,
b J )

Standard s;mnolo and teciniques, in accordance with the defini-
tions established by the United States of America Standards Institute,
are described and 111us+ratcd.

IBM, Form and Card Desien, 1955 C20-S072,

This is a detailed description of the techniques and coasider
ations of form design and card layout.

. .
IBM, S/350 Fortran IV Prozrarma:ed Instriction, R20-0080-R29-0087.

A progca wad instruction course ruquxrlnﬂ no prelininary know-
ledge of computers o r data processi tudent nust have knowledge
of b“51c alzebra,

Prescated in the forn of self teaching texts with exerciscs,
problens, illustraticns, and examinations.

IBM, Covermunort Inforcation Svstem, E20-2013.

The usc of data pre
7‘

essing in local governmrent: law enforceimant,
w2lfare, voter r»wls‘ n

> & sd o‘tl‘":’l‘s.

IBM, An Introductioa to 3T DPunchod Caxd DTata Processing. F20-0074.

14
« o ..-..4.‘1

This brief text &
and inclules illustrat

rincinles of punctad card rachines
ype of ra h-nv.
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I8M, Inveatory Control and Material Accountiny, E20-S034,

A discussion of the basic objoctives, with punched card systems
and computerized applicatioas. Illustrations of sarple forms and ‘
_flowcharts accompany the toxt.

IBM, Planning for an IR Data Processinz Systen, F20-6038,

A guide for solving many pre-installation plamning probleins. Many |
planning and operating fors are illustrated.

IBM, Public Education Studlent Records, E20-0056.

Applications in schoel administraticn, with sarmple card layouts,
report forms, and application flowcharts.

IBM, S/360 - COBOL - Prograrizers Refercnce Manual, 1967.

A highly technical reference manual, for use by progranrers.
A source of detailed information oa all arecas of IEM COBOL,

IBM, S/350 R. P. C. R29 - 0090-R29-C099.

A prograrmed instruction course designed for the novice, requiring
approximately 16-25 hours. Presented in the form of a self teaching text
complese with problems and exercises. ’

IBM, University - Colleze Information Systems. E20-C075.

A discussion of student records, financial administratien, planning,
and development administration.

International Information Incorporated, Proceeding of the Fourth
Amual Yational Collecaunim on Informiation Detrieval, 1957,

Papers Jdelivered in May 1967. The confercace theme was "The
Users Viewpoint, An Mid to Desizn”. Subjects range from many design
facets to now arcas of applicatiois.
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Processine: Yo Dimonsions and Presrects, Houghton-!ifflin

-—r.—-w. -

Kairmaur, Richard A., and Marker, Robert V., [Lducational Data

Comprany, 1967,

Collected articles and addresses on data processing concents
and applications as they apply to 2ducation. The artlclcs cover
a broad range - from cozcnptuﬂ] principles to 100 uses for school
data processinz., Many applicaticas are discusszd:  pupil transport-
ation procedures, PEQT, sirmlation, guidance rescarch,

Kantner Jerome; The Computer and the Fxecutive, Prentico-tall
Inc., 1967.

A discussion of computers from managemant vicwpoint, including
present and future applications, 1nc]Ld1qﬂ real tirne systena.
Explores ths questions that must be r,aoLved by a company going
into data processing

Langenbach, Sobert G,, Introduction to Av mated Data Processing,
Prentlce-nlall InCo, 1 O‘Jo

A basic survey of data processing. A variety of input and
output redia is covered, with many illustrations. Programaing
concepts are discusssd, utilizing a hypothetical computer.

Laurie, Edward J., Computers and Computer Languagzes, Soutk-llestern
Pubhs hing Cornan; 105&,
<

A detailed discussion of various programiing langnages: ahsolute,
assembler, Fortran, and CCROL.
Leslie, Harry; The Renmort Prozrar Cenerator, Pataration, June 1907.

Useful for a noavice to beceme aware of current trends. A sample
prograzn, written in both NFG and CON0L, is illustrated, The auther, who
was instrurizatal in doveleping an RPG compiler, pruaents many alvantages
of RPG.

. Lott, Richard V. Basic Data Prozossing Prcnticc—“all Inc., 1957.
b4 b g ~J. )

An introductory text coverinz the entire field of data process-
int, inclading illustrations and problers. Several applicaticns are
illustrated; arade rerorting is 111watr1Lod as a ranoal s ston, runchad
card systent, and soveral tvpes of cevputer systers.




Lott, Richard W,, DProblers in Data Processinz, Prentice-fall,
Inc., 1957.

A 64 page volumez of classroom problems, which may be used to
supplenent various textbooks. The prchlcws cover 4 areas: the
pwnched card, conpnter cencepts, programming, systerms analysis and
desion. The prodvlers are of a discussion nature, no solutions are
given,

Martin, James, Procrarminz Real-Time Comnuter Svsters, Prentice-
Hall, 1965.

A clear presentation of the concepts, techmigues, and probtlen
areas of rcal-time precessing, with examples of several types of
applications.

The 1nLrodu»tor3 cn“pters constitute an excellent overview of
real-tine processing. The author has included a flow-chart to instruct
the readers, with varying degrees of intersst, in how to read this
bOO.s.

McCameron, Fritz A., COBOL logic &nd Presrarining, Richard D, Irwin,
Inc., 1936,

An introduction to computers and programiing, COBOL is dis-
cussed in terms of lozic as well as coding functions, with class
excrciscs.

. .

McCracken, Daniel; A guide to COBOL Orozrasiaine, John Wiley and
Sons, 19G3.

Written for the individual who wishes to get a rapid grasp
of the COBOL language. The introluctory c“aptcr and case stulics
present excellent background inforsation of dat Hrocegs‘n nethods,
writtea to be used as either a class text or as teachers guide,

The author usecs case stulies to express cach point and to hold
the students attantica. Th»se case astudies get 1ﬂnrc451n~1" AT
complex as the student procceds with.the course. Lach chapter con-
ClU{uS with a quiz on the 1n-0"'1tion covered in that chapter and the
last chapser is an advanced class protlen,

NE\ Journmal, How Will Commuters Affect thue Schools
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A special feature consisting of several articles dealing with many
aspects of the computer in education., A supplermental reading list is
included. .

D. F. Parkhill, The Challenge of the Corputer Utility, 1966, .

The histor:, rcalities and philosenkies of computer utilitics.
It presents eagily understood descripticns of the concept of infor-
pation processing where the services of the computer are supplied
directly to the user in his home, factory, or office, discussing
the econoric considerations and social irplications.

Patrick, Robert L., Countiny Generations, Journal of Data Manageient,
June 1568,

This is a description of the author's o experiences with first,
second, and third gencration of computer hardware and software and his
recormendations for avoiding problen arcas.

Conmuter and the Life Sciences, Colurtia

N .

Pollack and Sterling
University Press, 19%¢53.

Covers statistical and non-statistical applications, simulation,
diagnostic aid, nuclear madicine and other interestinz applicaticns
in the Life Scisnces., An interesting chapter titled "Establishing
Computer Facilities" discusses staff requirements for a Life Science
computing’ facility. '

RCA, COBJL-Programors Prainine Menual, Spectra 70, 1967.

A text desizned for either scl
Teachos COBOL for the RO\ Spectra 7
with class problems and solutions.

»

instructionr ot classroon use.
series of conputers. Complete

RCA, Introduction to ™octronic Data Processine, A Self-Study Training
Manuals, 70-00-901, 1957.

A programied irstruction mnuzl dealing with third generation
concents. Operating systers and systers analysi discuss
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RCA. Irstant TP’L"]%?I”; Inuf ormation Svsto-i, Tlorida Pioncers Nata
Pank f for La=ma! ers. 1937, form No, 30-70-042; o

This briefl uao&}’t describes the operation of a conputer systen
for lezislation information,

RCA, Instructional Swstems, 1933, 135-207-0259,

A booklet explaining the use of a third-zeneration computer
in cemputer-bhased 1not"x»u1~u, the various reports provided by the
system (Concept Block Progress Report, Problem and Probles /Iﬂtcnc"
Analysis Report), and the SOLtVuT» available.

RCA, Intrcduction to Oparating Svstems Information lanual, 1967.

This rmanual presents a basic intreduction to the subject with
illustrations, and a discussion of the features of several operating
systers.

RCA, Svstems Standard Reference !Manual, 1967,

Softwvare and hardware of all RCA Spectra 70 systemns is described
in a general manner.

Rosen, S., Prozrarming Systens_and Lencvacres, McGraw-lill, 1957,

A éollection of papers including discussions of operating systems.

Saxon, Jares A., CODOL: A S21f-Instructicnal Prograrsied Manual,
Prontice-iall, Inc., 1953.

Covers the basics of electrenechanical and coinputorized data
processing, and all three levels of prorrawra: lahﬁuazes: nachine,
symholic, and compiler. Includes an overview of applications in

business and scientific applications.

Scieatific \merican., special issue on Information, 215, 3, Scptenber
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SIC Yacanine. Harch 1953,

This issue d

“hes thae current stote of the data processing
industry and projections '

for tho future.

Siligsom, I. J. Your Carcer in Cernuter Procrazaing, Messner, 1957,

rlttca in "layman" language, rales interesting reading, contain-
ing pertinont stz tistics.

Sy tens. 196C.

i

Systems and Procedures issociation, Dusines

Designed as a college textbook, covering rany facets of the
systens flClu.

Systems and Procedures Association Ideas for llanagement, 1907.

This voluric contains papers deliverad at the 1907 International
Systems YMeeting, covering t the latest cenccpis in the systems field,
Many of the subjects are of generzl interast to a student of data
processing and well presente 1 in a nou-technical manner.

The articles on Decision Tahles and Ceaputer Systems Docungniation

Standards would b2 of interest to a student., Jdcveral articles, s"ﬁh
as Everyuan's Computer and Pr rograriaed Instruction, would be uscful as

supplencatal rcgdln

Vestern ata Processing Center, D1rogress
Graduate Schicol of Business Adnministration Uni
1905.
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A report on cemputer projects : ich include sinulation and
instructional uscs (e.v., UCLA Mariteting Game used as a classroon
teaching aid) in addition to problen solvinz uses in many fields.

Wilkinson, Bryan, Soms Prodblems With Tiuo-Suar rinz, Dataratioa, May
196S.

Most published articles descerida the ereat successes of ED?P.
Mr., Wilkinsen chese to te nore b onest and deCfleS thz probleus
encountersd in achieving succe . A rowcorer to ID? has no conception
of those problems, aul while th:s ar;;cle may b2 an extrens situation,
it is informative and rcalistic,




Wohl, Gerald; The Use of CGerncvaliuzad "Packsr3d" Compater Prcacanlsg
Richiard D, Irwing, Inc., 1967

o

A workboek supplement illustrating 5
and a series of COZOL progress. IBM 360 COBCL is uscd, however, with
minor modifications the programs can be used on rany other systens.
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APPE:DIX I

REFERELCE INFOIVATION

.53ion Seicnce and Technolozy: Interscience

An:mal REV'S.CW o2 ITniormas
»d Avenue, oW York, llew !Ol'k 10016.
H ]

Y

Puolisnhers, Inc., 005

(W] £

A consolidation of the latest developments in information
scieance and teciunolozy prepared by the fmerican Socievy for Information
Science.

Aoplied Science and Technology Index: H. W. Wilson Co., 950 Univer-
sity Jvonue, Bronx, New York 10452.

A subject index of periodicals in the science and technology
including automation.

American Society for Information Sciences: 2000 P Street, N, V. Wash-
ingtcn, D. C.

Answers inquiries, provides references and makes referals con-
cerning ell aspects of data processing.

Kssoc{ation of Fducational Data Systems: 1201 16£h Street, N, W, Wash-
ington, D, C. 20036.

Provides information by ansvering snecilic Seeznical guestions,
referrals, and by consulting crd advisory services.

Automation Research: SABE Press San Diego State College, San Diezo,
California $clld.

Listing of thesis, dissertations ari independent studies.

Bibliorraohyr Indexs H. W, Wilson Co., 950 University Avenue, Bronx,
New York 10432, '

A library service charzedlin accordance with the amount of service
the use of the index aifords the subscciver.
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Burrourhs Clearinshouse: Burroughs Corp., 6071l 2nd Avenue, Detroit
32, Mich.

Technical publications relating to all phases of the data
processing industry.

Business Periodicals Index: H. W. Wilson Co., 950 University Avenue,
Bronx, New York 10452.

A cumulative index to periodicals in the fields of business
including eutomation.

CAI - A Survey of the Literature, Entelek Incorporated, 42 Pleasant
Street, Newburyport, Mass. 01950.

A survey of CAI with data culled from research reports, articles,
books, and other documents. .

Clearinghouse for Federal and Scientific Information, U. S. Depariment
. of Commerce, 5285 Port Royal Road, Springfield, Va. 22151. .
U. S. Government's center for the collection and sale to the public
of technical reports resulting from Government-financed research and
development.

Comouter-Assisted Instruction Guide, Entelek Incorporated, 42 Pleasant
Street, Newburyport, Mass. 01350. .

Detailed specifications on CAI programs developed at over
100 CAI centers, ranging from pre-school to adult industrial and
military training. .

Computer Characteristics Ouarterly, Adems Associates, 128 The Great
Road, Bedford, Mass. 01730.

Lists the salient features of essentially'all digital computers
and peripheral devices commercially available. Reissued in entirety
four times a year. -




Computer Directory and Buyers Guide, published each year in the technical
magazine Computers and Automation.

A complete series of rosters covering all aspects of the electronicel
data processing industry.

Computer Notebook: Auerbach Information, Inc., 121 North Broad Street,
Pniladelphia, Pa. 19107.

Keeps subscriber aware of new developments in the computer field,
conducts primary investigations of system features and limitations,
compares operating performances of present systems with others, evaluates
input/output equipment characteristics, reviews features, limitations,
software and prices of new systems, supplemented monthly.

Computing Reviews: Association for Computing Machinery, 211 East b3rd
Steeet, New york, New York 10017. '

A monthly publication with information on all current publications
in computer science, including mathematics, engineering, natural and
social sciences, and the humanities..

-

Datrix Service: University Microfilms Inc., Ann Arbor, Michigan 48106.

A source of dissertation titles in response to inquiries. Catalogs
of key works are available on request.

Data Communications Reports: Auerbach Information, Inc., 121 North Broad
Street, Philadelphia, Pa. 19107.

An analytical reference ‘service on communication systems design,
common-carrier facilities, comparisin charts, communications terminal
equipment and communications processing equipment, supplemented quarterly.

Data Handling Reporis: Auerbach Information, Inc., 121 North Broad
Street, Philadelphia, Pa. 19107. ‘

Contains detailed information on Source Data Recording Equipment,
Input preparation equipnent, data transcription equipment, unit record
equipment, forms handling equipment and supplies, supplemented quarterly.
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Data Processing Systems Enc clopedia: American Data Processing, Inc.,
T0B02 Mack Avenue, Detroit, Michigan U48235.

A useful general reference on computers and related devices,
updated periodically.

Data Processinz Yéarbook: American Data Processing, Inc., Book Tower,
Detroit, Michigan u4b220.

List computer users' group, associations with an interest in
data processing, data processing products and services, and manue-
facturers of various products.

Defense Documentation Center: Cameron Station Building 5, 5010 Duke
Street, Alexandria, va. 2231h. .

DDC provides a central service for the dissemination of Department
of Defense (DOD) scientific and technical reports.

Educational Resources Information Center (ERIC): Research in Education,
Superintendent of Documents, U. S. Government Printing Office, Washington
D. C., 20ko2.

Provides document and project indexes and resumes.

ICP Quarterly, 5704 N, Gilford Avenue, Indianapolis, Ind. 46220.

A publication listing computer programs available to buyers,
with descriptions, sources, and price.

Information Research Center, Battelle Memorial Institute, 505 King Avenue,
Columbus, Ohio 43201.

Provides information on the state of the art of information systems
and other aspects of the communication of scientific and technical in-
formation and data.

Knowledge Availability Systems Center: University of Pittsburgh, .
Pittsburgh, Pa.

In cooperation with NASA, this center tries to maintain the most
recent scientific data on information systems materials.
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Library of Consress Automation Tecaniques (LOCATE): Information
Systems O:zice, Library oi Congress, 2nd and Independence Avenue,
S. E., Washington, D, C. 20540.

Collects and disseminates information concerning existing and
proposed automation projects ior use in libraries. Services include
reference, referral, and services of materials in the exchange's file.

MeGra-Hill Encyclopedia of Science and Technolory: McGraw-Hill Booxk
Co., Inc., 330 West L2nd Street, New York, New York 10036.

Mechanized Bibliography of Documentation and Information Sciences:
Department Liorary, U. S. Department of the Interior, Washinston,
D. C. 202k0.

Bibliograpny compiled by H., Holzbauer.

National Referrél Center for Science and Technology: Library of
Congress,. Washington, D. C.

Requests for information should be on specific subjects (i.e:
data processing, computers, etc.)

Scientific and Technical Information Division: National Aeronautics
and Space Administration, Washington, D. C. 205U6.

Provides a central service for the dissemination of scientific
and technical reports dealing with the national space program.

Software Notebook: Auerbach Information, Inc., 121 North Broad
Street, Philadelphia, Pa. 19107.

Reference service contzining computer system software reports,
fact-filled summaries of system characteristics, designed to facilitate
comparisons.

Stendard EDP Reports: Auerbach Information Inc., 121 North Broad
Street, Phniladelphia, Pa. 19107. -

Ten volumes consisting of detailed reports in computer systems
analyzing system performance, equipment and software, updated montaly.
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ained in specialized subsets of an eight

volume edition contains information on systems that have general
application to business and scientific problems and a three volume
edition which veports on scientific and control computers.

The ten volumes can be obi

. wational Bureau of Standards, Center

Technolo~y Information Eichanze: .
Tor Computer Sciences and Technology, Connecticut Avenue and Van Ness

Street, N, W. Washington, D. C. 2023k .

A specialized information center which provides technical support
to members of the computer community, also answers inquiries on govern-
ment automation projects and makes referrals.

T T Y
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APPENDIX IT

AUDIO-VISUAL AIDS

The ABC's of Computers, 16 mm., 25 minutes, General Electric
Company. ’

A brief description of the bau:e arinciples o Coupu- »i'Se

The ADA Story, 16 rm., 28 minutes, color, R.C.A,

A Lockheed production illustrating data collection from a
four factory complex linking 400 information points with a centra-

lized computer system.

Automation, (From "Sce it Now" TV Series) 16 mm., 84 minuées,
Pennsylvania State University.

Television reporter, Edward R. Murrow, presents some of the
problems associated with the advance of automation, and covers its
use in a wide variety of industries. Interviews with prominent
personalities explore the social and economic impact of automation.

COBOL, (Produced by Westinghouse) 35 mm., .20 minutes, color, Burroughs
Corporation.

The Computer Comes to Marketing, 16 mm., 30 minutes, Fortune Films.

A description of computer applications in marketing and the
benefits of data processing.
Computer Programming, 16 mm., 26minutes, System Development Corporation.

I1lustrates the functions of a programmer.

Computer Units, 16 mm., 24 minutes, color, Norwood Films. -

An introduction to the basic components of a computer system
and their functions. '

[
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nirital Computer Techniques, 16 mm., 18 minutes, color, U. S. Navy.

IJ—

A general introduction to computers.

Flectronic Computer Languace Translation, 16 mn., 31 minutes, National
Science Foundation.

e

A description of the computerized techmiques of Russian translation
to English,
The Electronic Shelf, 16 mm., 20 minutes, color, Univac.

Information retrieval techniques using Univac mass storage devices.

Electronics for Accounting and Business, 16 mm., 23 minutes, color
Arthur Anderson & Company,

Introduction to computers and applications in industry.

The Flow Process Chart, 16 mm., 15 minutes, color, City College of New
York.

Demonstrates the use of flow charts and diagrams.

The Information Machine, 16 mm., or 35 mi., 10 minutes, color, IBM.

A colorful animated account of the development of the electronic
computer and ending with simulation. .

Information Retrieval, 16 mm., 18 minutes, color, IBM.

The development of information retrieval procedures by a
theoretical company utilizing data processing systems. Includes
KWIC indexing and document retrieval,

Innsbruck - Tokyo - 64, 16 mm., 9 minutes, color, IBM.

Explanation of the collection, computation, and jmmediate world
wide distribution of the results of the 1964 summer and winter olympic

games.,
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Introduction to Digital Computers, 16 mm., 25 minutes, color, Univac.

An animated description of the vasic functions of a computer.

Lozic On A Chip, 16 mm., 9 minutes, color, RCA.

A presentation on integrated monolithic circuitry as third
generation electronics ror RCA computers.

" One Step Behind - One Step Anead, 16 mm., 30 minutes, System Development
Corporation.

Jack Webb narrates the story of a criminal in a dramatization
of the use of the New York State Identification and Intelligence System.

Operating sttemsl>16 mm., 60 minutes, IBM.

A lecture describing the reasons for an operating system and
how they are implemented. ™

Piercing the Unknown, 16 mm., 22 minutes, color, IBM.

Describes the development of computer technology and some uses
in science and industry. .

Principles of Electronic Data Processing, 16 mm., 16 min., color, free
loan, IBM.

A complete discussion of the basic principles of electronic data
processing is embodied in this movie. It explains the provisions for
input, storage, processing, and output of data at the speed of light,
and in infinitesimal space. It touches on such things as punched cards,
paper and magnetic tape, magnetic ink, magnetic core, disk and tape
storage, central processing and console control.

Prograrming Languages, 16 mm., 5 minutes, color, System Development
Corporation.

An introduction to programming languages, partially animated.

RPG for System/360, Audio Education, Department of Education, IBM.

This is a programmed instruction course consisting of a class
notebook and an audio tape recording. The course required approxi-
mately one 2 1/2 hour session and covers 360 Report Program Generator
for card, tape, and disk. ' :

«
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Small Miracle, 16 mm., 14 minutes, color, IBM.

ers in men's search for knowledge
bridge design, and others.

A description of the use of comput
with illustrations in space technology,

Space Age Administration, 16 mm., 20 minutes, color, RCA.

Personnel records of the Air Reserve maintained by computer to
aid in maintaining readiness.

Systems, 16 mm., 14 minutes, IBM.

An explanation of how computers are used as a problem-solving
tool in sovernment, science, and industry.

" Then and Now, 16 mm., 12 minutes, color, Univac.

The development of ENIAC, the first electronic computer, and |
a discussion by the designers, J. Eckert and Dr. Mauchly. .

This Business of Numbers, 35 mm., color, 20 min., free loan, UNIVAC.

modern scientist, arithmetic is traced

From the cavemen to the
beginning to modern data-processing |

with amusing cartoons from its
systems. ‘

P

Time Sharing on the Air, 16 mm., 30 minutes, System Development

Corporation.

A description of the SDC time-sharing system, which services many
users at remote teletype stations.

To Bridge the Gap, 35 mm., color, 18 minutes, Burroughs Corporation.

Concepts and some uses of paper, tape as a media for data recording.




SLIDES

CAI for Educators, IBM.

COBOL, IBM.

Data Mrnagement, IBM.

EDP and Accounting Machine Comparison, NCR.

Payroll Accounting, Univac.

PERT Cost, IBM.

Remote Access Computing, IBM.

Teleprocessingz IBM.

Ten Commandments, NCR.

University and College Information System, IBM. .

360 DOS TOS BOS (Operating Systems), IBM.
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Additional audio visual aids relating to specific computer configurations
are available from computer manufacturers. The aids listed and
additional information can be obtained from the following sources.

Air Force Film Library Center, 8900 South Broadway, St. Louis, Mo. 63125.

American Manacement Association, 1515 Broadway, New York, N. Y. 10030.

Arthur Anderson & Company, 1320 West 3rd Street, Los Angeles, Calif. 90000.

Andio=Visual Aids for Automation, Bureau of Business and Economic Research,
San Dicgo State College Foundation, San Diego, Calif., 92115,

RBurrouchs Corporation, 6071 2nd Ave., Detroit, Michigan 48202,

Fortune Films, Time and Life Bldg., Rockefeller Center, New York, N. Y. 10020.

Ceneral Electric Company, 7800 Wisconsin Ave., Bethesda 14, Maryland 20014,

Honeywell Inc., E. D. P, Division, Waltham, Mass.

IBM Corporation, 590 Madison Ave., New York, N. Y. 10022 (And Local Offices)
McGraw-Hill Text Films, 330 West 42nd Street, New York, N. Y. 10036.

Modern Talkine Picture Service, 160 E, Grand Ave., Chicago, Il1l. 60611.

National Cash Register Company, EDP Division, Dayton 9, Ohio 45400.

National Sciencc Foundation, Dr. Howard J. Hausman, Secondary School Program,
Washington 25, D. C.

Net Film Service, Audio-Visual Center, Indiana University, Bloomington,
Indiana 47401,

Norwood Films, 926 New Jersey Ave., N. W, Washington, D. C. 20001,

Radio Corporation of America, Electronic Data Processing, Sales Department,
Camden, New Jersey 08101,

System Development Corporation, 2500 Colorado Ave., Santa Monica, Calif. 90406.

U. S. Army Central Film and Equipment Iixchange, Army Headquarters,
Arlington Hall Station, Arlington, Virginia 22200,

-

United States Navy, lfeadquarters of the Commandant, Third Naval District,
90 Church Strect, New York, N. Y. 10000.

Univac-=Division of Sperry Rand Corporation, Audio Visual Aids Deﬁartment,
315 Park Ave., New York, N. Y. 10010.




'niversity of Southern California, film Distribution Department of
Cinema, University Park, Los Angeles, California 90000,

3M Company, Visual Products.Division, 2501 Hudson Road, St. Paul,
Minnesota 55101,
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ADOEVDIX TII

~ TECIHNICAL SOCIETIES

AMERICAN FEDERATION OF INFORMATION PROCLSSING SOCIETIES (AFIPS)
AMERICAN MANAGEMENT ASSOCIATION (AMA)

ASSOCIATION FOR COMPUTING MACHINERY (ACM)

ASSOCIATION FOR EDUCATIONAL DATA SYSTEMS (ALDS)

BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (BEMA)

DATA PROCESSING MANAGEMENT ASSOCIATION (DPMA)

INTERNATIONAL FEDERATION OF INFORMATION PROCESSING (IFIP)
INTERUNIVERSITY COMMUNICATIONS COUNCIL (EDUCOM)

SOCIETY FOR AUTOMATION IN BUSINESS EDUCATION (SABE)

SYSTEMS AND PROCEDURES ASSOCIATION (SPA)

AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES (AFIPS)
211 East 43rd Street

New York, New York 10017

AFIPS formed on May 10, 1961 as an outgrowth of the National
Joint Computer Committee (NJCC).

AFIPS is a society founded to promote the advancement and
dissemination of knowledge of the information processing socicties.
Membership is open to members of societies engaged in or interested
in information processing.

§ Publicatisns:

The Proceedings of each Joint Computer Conference.
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AMERICAN MANAGIMENT ASSOCIATION

The American fanagement Assoc., Dldg.
135 West SO Strect

New York, N. Y. 10020

The American Management Association is a non-profit educational
socicty organized to find, dcvelop, and share better mcthods of
management,

It was formed in 1923 through mergers of scveral small organizations.
Membership is open to individuals and firms desiring to take part in
AMA's Managcement liducation Programs.

Publications: A .

The Managrement Review
Management Reviews
The Managcrs Letter
Personnel

ASSOCIATION FOR COMPUTING MACHINERY (ACM)
211 East 43rd Street
New York, N. Y. 10017

ACM, organized in 1947, is perhaps the most technically oricnted
of all the data processing organizations. It was organized for two
purposes (1) "to advance the scicnces and arts of information processing"
(2) "to promote the free interchange of information about the sciences
and arts of information processing both among specialists and among the
public in the best scientific and profcssional tradition."

Any person or institution having accord with the purposes of the
association may obtain membership in one of the three recognized classes.
(1) institutional (2) regular (3) student membership.

Publications:

Journal of the Association for Computing Machinery
Communications of the ACM

Computing Reviews
Comprehensive Bibliography of Computine Literature

e —————————

R
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ASSOCIATION FOR EDUCATIONAL DATA SYSTENS (AEDSY
1201 16th Street, N. V.
Washington, D. C. 20036

AEDS was formed in 1962 as a professional association for
educational data processing and information management personnel.
Its membership consists of school and university computer centers
and officials of state departments of education.

Publications:

EDP Newslgg}er
Journal of Educational Data Processing
Monitor

SUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (BEMA
¢35 East L2nd Street :
New York, New York 10017

Originally organized in 1916 as the 0ffice Equipment Monufacturers
Institute, renamed in July 1961. It represents the business equipment
industry and was founded to conduct programs designed specifically for
the needs and problems of its members.

Examples of these programs are market research, establishment of
standards and the Business Equipment Exposition.

Publications:

News Bulletin

DATA PROCESSING MANAGEMENT ASSOCIATION (DPMA)
524 Busse Highway ’
Park Ridge, Illinois 60068

DPMA was founded to improve the data processing profession by
creating better understanding of the characteristics of data processing.
The areas of particular importance are education, dissemination of
knowledge, and the proper relationship of data processing to management.

It was Tounded as the National Machine Accountants Association
in 1951. In 1965 the name was changed to Data Processing Management®
Association to reflect the changes of the role of its members in data
processing.
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M has 3 classes of nouhership: nesular merbership is open to
persons caployed in managerial pesitions in data ~rec-ssing. Associate
membership is open to those persas whose occunat: .. activities are
related to direct selling of data processing equijnont and supplies.
Honorary membership can be conferred on persons maiing certain contri-
butions to the data processing commity.

Publications:

Journal of Data lManascment

DPMA ggarterxz

INTERUNIVERSITY COMMUNICATIONS COUNCIL -(EDUCOM)

EDUCOM was established a few ycars ago to aid in applying
technology to the educational process.

About 70 major colleges and university's representing 200
campuses are members.

EDUCOM operates from central of fices with task forces of
experts .in the fields of information nctworks, cducational systems,
education of professional personnel, clinical operations, le and
related matters.

INTERNATIONAL FEDERATION FOR INFORMATION PROCESSING (IFIP)
345 East 47th Strcet
New York, New York 10017

IFIP was officially formed in 1960 as a result of a conference,
in 1959, sponsored by the United Nations Cultural organization.

The purpose of IFIP is to promote jnternational cooperation in
the dissemenation and advancement of information processing and the
examination of relatcd arcas.

Membership is limited to one organization from each country.

Publications:

IFIP Bulletin
IFIP News

Procecdings of IFIP .




SOCIETY FOR AUTOATION IN BUSTIESS EDUCATION (S\3E)
Dr. E. Dana CGibson, ?resident

Professor of Officc Manageent

San Dicgo State Tollege

San Diego, California 92115

SADE was fouaded in ¥ay 1961 to advance the cause of business
education. The arcas of involvement are automation, programced
learning, computcrs, data processing and related arcas.

Publications:
S\BE Data Proccssor

SYSTEXMS AND PROCEDURES ASSOCATION (srA)
7890 Brookside Drive
Cleveland, Ohio 44131

SPA was originally formed in 1944, Through a number of mergers
of similar groups, thc Systems and Procedures Association was formed.

The purpose cf the organization is to give information and

exchange ideas relative to systems and proccdures. Membership is
open to all persons actively engaged in systems and procedures.

Publications:

Svstems and Procedures Journal
International Newsletter

Idea on Manasement
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APPEZDIX IV

TECHNICAL JOURKALS ATD MAGAZINES

The followinz is a list of trade magazines, periodicals and
technical journals which would be desirable reading material for
persons involved in data processing education.

Business Automation 288 Park Ave. West Elmhurst, T1l. 60168.

Communications of the ACM Association for Computing Machiaery,
211 East b3rd Street New York, New York 10017.

ters and Automation Berkeley Enterprises, Inc., 815 Washington
Street, Newtonville, Mass. 02160.

Computer Characteristics Guarterly Adams Associates Inc., 575
Technology Square, Cambridge, Massachusetis. 02139.

Computer Digest American Data Processing, Inc., Lth Floor, Book
Building, Detroit, Mich. L8226.

Computer and the Humanities SNewsletterz Oueens College of the City
University of New York, Flushing, New York. 11367.

Computinz Newsletter for Schools of Business, University of Colorado,
Boulder, Colorado 80302.

Computerworld News Bulletin Computerworld, Inc., 60 Austin Street
Newton, Mass. 02160.

Datamation F. D. Thompson Publications, Inc., 205 West Wacker Dr.,
P. 0. Box 2000 Greenwich Conn. 06330.

Deta Processing Digest Data Process.ing Digest, Inc., 1140 South
Robertson Blvd., Los Angeles, California. 90035.

Data Processing for Education American Data Processing Inc., hth
Floor, Book Building, Detroit, Michigan. U8226.

Daf;a Processi zine Data Processing Magazine, 134 North 13th
Street, Mﬁ%, Pa. 19107.

Data Processor International Business Machines Corp., White Plains,
Wew York 1000L. .
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DP¥A Cuarterly Data Processing Mcnagement Association, 505 Busse
Highway, Parx Ridge, Illinois 6€0068.

Honeywell Computer Jourral Honeywell Inc., Electronic Data Processing
Division, Wellesley dills, Mass. 02181.

Information Retrievel Letter American Data Processing, Inc., Uth Floor,
Book Building, Detroit, Michigan U48226.

Journal of Data Monargement Data Processing l2nagement Association,
505 Busse Highway, Pars Ridge, Illinois 60065.

Journzl of the Association for Computing Machinery 211 East 43rd
Street, ilew York, New Yorkx 10017.

Modern Data Systems Circulation Department, Modern Data Systems, 120
Brighton Road, Clirton, New Jersey 07012.

News Report é News Report, 2101 Constitution Avenue, N, W, Washington,~
D. C. 20418.

SDC Magazine, Document Distribution, SDC.

Supervisory Management, American Management Association, Inc., 135
West o0th Street, New York, New York 10020.

Systems, United Business Publications, Inc., 200 Madison Avenue,
New York, New York 10016. .

% Systems and Procedures, Systems and Procedures Association, 7890
Brookside Drive, Cleveland, Ohio L4k138. .

.l’ Technical News Bulletin, U. S. Department of Congress, National
' Bureau of Standards, washington, D. C. 2023k4.

,E Think, IBM, Armonk, New York 10504.

R
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APPIDIX V

DIRECTORY OF MANUFACTURERS

ADAGE, Adage, Incorporated, 1079 Commonwealth Avenue, Boston,
Massachusetts 02115.

AMPEX, Ampex Corporation, Computer Products Division, 9937 West
Jefferson Boulevard, Culver City, California 90230.

ANAELEX, Anzelex Corporation, 150 Causeway Street, Boston, Mass.

ook,

AUTONETICS, Autonetics, A Division of Forth American Aviation, Inc.,
3330 Miraloma Averme, Anaheim, California 92303.

B3N, Bolt, Beranek & Newman, Inc., Data Equipment Division, 15808
Wyandotte Street, Van Nuys, California 91%06.

RECKMAN, Beckman Instruments, Inc., Systems Division, 2400 Harbor
Boulevard, Fullerton, California 92631.

RIT, Business Information Technology, Inc., 3 Erie Drive, Natick,
Massachusetts OL1760.

BRYANT, Bryant Computer Products Div., of Ex-Cello-O Corporation
850 Ladd Road, Walled Lake, Michizan L80S8.

*”
BUNKER-RAMO, Bunder-Ramo Corporation, 8433 Fallbrook Avenue, Canoga
Park, California 91304,

BURROUGHS, Burroughs Corporation, 071 Second Avenue Detroit, Michigan
200. '

‘ COLLINS, Collins Radio Company, Comm. and Data Systems Division, Dallas
f Texas 75207.

COMPUTER ‘COMMUNICATIONS, Computer Communications, Inc., 701 West
Manchester Boulevard, Inglewood, California 90301.

CONRAC, Div., of Giannini Controls Corporation, 600 North Rimsdale, -
Covina, California 91722.

CONTROL DATA, Control Data Corporation, 8100 34th Avenue South.,
Minneapolis, Minnesota 55420.

Control Data Corporation, Data Display Division, 240l North Fairview
Avemuie, St. Paul, Minnesota 55113.

. ,EC
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DATA DISC, Data Disc, Inc., 1275 California Avenue, P2lo Alto,
Calitornia 9430L,

DATAMARK, Datamark, Incorporated, Cantiague Road, Westbury, Rew Yorxk

11590.

DATAMEC, Datamec Corporation, 345 Middlerield Road, Mountain View,

Calliiornia 9uOLO.

DATA PRODUCTS, Data Products Corporation, 5535 Warner Drive, Culver
City, California 90231.

DIGITAL DEVELOPMENT, Digital Development Corporation, 5575 Kearny
Villa Road, San Diego, Calif. 92123.

DIGITAL POUIPMENT, Digital Equipment Corporation, Main Street, Maynard,
Massachusetts OL/>5h. :

DIGITRONICS, Digitronics Corporation, Albertson Avenue, Albertson,
New York 11507.

EAI, Electronic Associates, Inc., West Long Branch, New Jersey O7764.

EMR, EMR Computer Divisionm, 8001 Bloomington Freeway, Minneapolis,"
Minnesota ‘55420,

GENERAL ELECTRIC, Information Systems, 13430 N. Black Canyon Highway,
Pnoenix, Arizona 85029.

GENERAL PRECISION, Generzl Precision, Librascope Group, 1100 Frances
Court Glendale, Calif. 91306.

HEWLETT PACKARD, Hewlett Packard, Dymec Division, 395 Page Mill Road,
Palo Alto, Calif. 9.4306.

HONEYWELL, Honeywell, Computer Control Division, 0ld Connecticut Path,
Framingham, Massachusetts O1l70l.

Honeywell, Electronic Data Processing Div., 60 Walnut Street, Wellesley
Hills, Massachusetts 02181.

HUGHES, Hughes Aircrait Company, Data Processing Products Division,
Fullerton, Calif. 92634. '

IBM, International Business Machines Corp., Data Processing Division,
112 East Post Road, White Plains, New York, 10600.

- IDI, Information bisplays, Inc., 102 East Sandford Boulevard, Mount
.Vernon, New York 10550.

3 EC ' :

Full Tt Provided by ERIC.
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THFORMATION INTERVATIOYAL, Information International, Inc., 200
Sixtn street, C.moridge, rassachusettis 02142.

INTERDATA, Interdate, 2 Crescent Place, Oceanport, New Jersey O7757.

ITT, International Telephone & Telegraph Company, Federal Laboratories,
3700 East Pontiac Street, Fort Wayne, Indiana 14,6803 .

IFE, Lavoratory for Electronics, Inc., Electronics Division, 1075
Commonwealth Avenue, Boston, Massachusetis 02215.

ISI, Lear Siegler, Inc., Electronic Instruments Division, 714 North
Brookhurst Street, Anaheim, Calif., 92303.

MIDWESTERN, Midwestern Instruments, Inc., 41lst Street & Sheridan Road,
Tulsa, Oklahoma Tu4135.

MONROE, Monroe Calculating Machine Co., 555 Mitchell Sireet, Orange,
New Jersey 07050.

NCR, National Cash Register Co., 1324 South Paterson Boulevard, Dayton,
onio ls5koo.

PACIFIC DATA, Pacific Data Systems, Inc., 64l Young Street, Santa Ana,
California 92705.

PHIICO, Philco Corporation, Subsidiary of Ford Motor Co., 3900 Welsh
Road, Willow Grove, Pa. 19090.

POTTER, Potter Instruments Co., Inc., 151 Sunnyside Boulevard, Plainview
Tong 1sland, N. Y. 11803. )

RAYTHEON, Raytheon Corp. 2700 South Fairview Street, Santa Ana,
California 9270L.

RCA, Radio Corporation of America,"Information Systems Div., Cherry -
Hill, New Jersey 0803k4.

REMEX, Remex Electronics, 5250 W. E1l Segundo Boulevard, Hawthorne
Calif. 90250. ‘

ROYTRON, Roytron Division, Royel Typevwriter Company, Inc., .150 New
Pard Avenue, Hartford, Connecticut 06101.

SANDERS, Sanders Associates, Inc., 95 Canal Streét, Nashua‘., New=-
Hampshire 03060.

SCIENTIFIC CONTROL, Scientitic Control Corporation, 14008 Distribution
Way, Dallas, Texas 7523kL. '

ERIC

Full Tt Provided by ERIC.
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SEL, Systems Engincering ~oorctories, Inc., Post Oflice Zox G1i3
——’ L . ’ ’
Fort Lauderdale, Floridc 37310.

SOPO7AYN, Sorodan Engineering, Inc., Post f£ice Box 1690, Meloourne,
Florida 32902,

STANDARD COMPUTZR, Standard Computer Corporatibn, 1411 West Olympic
Joulevard, Los Angeles, Calif. 90015.

STO}BERG-CARSOY, Stomberz-Czrlson Corporation, Data Products Division,
Post Ofrice Box 24:9, San Diego, Calif. 92112.

TALLY, Tally Corporation, 13110 Mercer Street, Seattle, Washington 93109.
TASKER, Tasker Industries, 7038 Orion Avenue, Van Nuys, Calif. 91409.

TEC-LITE, Transistor Electronics Corporation Post 0ffice Box 6191,
Minneapolis, Minnesota 5542i.

UNIVAC, Sperry Rand Corporation, Univac Division, Blue Bell, Penna. 19422,
UPTIME, Uptime Corporation, 15910 W. 5th Avenue, Golden, Colorado CO4OL.

* VARIAN DATA, Varien Data Machines, A Varian Subsidiary, 1590 Monrovia
Avenue, Newport Beach, Calif. 92660.

VERMONT RESFARCH, Vermont Research, Precision Park, North Springfield,
Vermont 05150.

WESTINGHOUSE, Westinghouse Electric Corporation, Research and Development
Center, Pittsburgh, Pa. 15200.




Msnarer of All D2ta Processing

Plans, orzanizes and controls the overall activities of electronic
data processing including systems analysis, programming, and computer
operation activities throush managing subordinates or by direct
supervision. Personally handles major personnel, administrative and
data processing problems.

Assistant Manager of Data Processing

Under general direction, assists the meznager in planning, organizing
and controlling the various sections of the department. Usually

has departmental line responsibility but in certain instances may

only have departmental staff responsibility. Coasults with and advises
other departments with regard to feasibility, systems and procedures,
and records control studies and problems. May act for the manager in
his absence.

Manager or Supervisor of Systems Analysis

Plans, organizes and controls the activities of the Systems Analysis
Section in the establishnment and implementation of new or revised
systems and procedures concerned with electronic data processing.
Usually considered as being in full charge of all systems analysis
activities. Responsible for feasibvility studies and systems design
involving electronic data processing and makes reccmmendations on

the action to be taken. Assigns personnel to the various projects and
directs their activities. Consults with and advises other departments
on systems and procedures. ’

Lead Systems Analyst

Usually considered as the assistant manager of systems analysis.

Has full technical knowledge of the activity and also has supervisory
duties of instruction, directing and checking the work of the other
systems analysis. Assists in planning, organizing and controlling

the activities of the section. Assists in the scheduling of the work
of the section and the assigning of personnel to the various proj-
ects being studied or processed. May act for the manager in his
absence.




2

Serior Systens Analyst

Under gzeneral direction, rormulates losical stavements ol business
problems and devises procedures for solutions oi' the prodvlems.

Usually competent %o work at the highest level os cll technical

pnases of systems analysis walle working on his ovm most of the time.
May give some direction znd suidance to lower level classifications.
@onfers with management to define the dota processing problem. Analyzes
existing system lozic Gifiiculties ané revises the logic and procedures
involved as necccsary. Develops logic and procedures to provice more
efficient machine opecrations.

Junior Systems Aralyst -

Under direct supervision, assists hizher level classifications in
devising computer system specifications and record layouts. Usually
fairly competent to work on several phascs of systems analysis with
only general direction but still needs some instruction and guidance
for the other phases. Studies and analyzes existing office procedures
as assigned. Prepares systems flow charts to describe existing and
proposed operations. Prepares comprehensive computer block diagrams
in accordance with instructions from higher level classifications,

Manager of Suggrvisor of Proaromming

Plans, organizes and controls the preparation of computer programs

s for the solution of business problems. Usually considered as being
in full charge of all prograrming activities. Assigns, outlines and
coordinates the work of programmers engaged in writing computer
programs and routines. Establishes standards Ior block diagramming
machine flow charting and programming procedures. Mey write and
debug complex programs. Reviews and evaluates the work of the staff

. and prepares periodic performance reports. Collaborates with systems
analysis, feasibility studies and systems planning.

A

Lead Frogrammer

Usually considered as the assistant manager of programming. Has a
full technicel knowledge of programming. Also has supervisory duties
{ of instructing, assigninsg, directing and checking the work of the

' other programmers. Assists in scheduling programming projects and in
the assignment of personnel to the various proects. Coordinates the
activities of the programming section with the other sections in the -
overall computer department. May act for the manager in his absence.
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Seaior Prosroomer

Under general supervision, develops and prepares machine lozic

{low charts for tne solution of dusincss problems. Usually

competent to work at the highest level of 2 technical phases of
progzromaing vhile working on hiz own most of the time. May give some
direction &d guidance to lower level classifications. Analyzes
problems outlined by systems analysis in terms of detailed equin-
ment requirements ané capobilities. Designs detailed macnine loZic
flow charting. Verifies program logic by oreparing test data for
trial runs. Tests zrd devuzs prograns. Prepares insiruction sheets
to guide computer operators during producvion runs. Evaluates and
modiies existing prozrams to take into account changes in systens
requirements or equipment conliguratioms. May translate detailed
machine logic flow charts into coded machine instructions. May
assist in determining the causes of computer operation malfunctions.
Mey confer with technical personnel in systems analysis and application
planaings.

Junior Progammer

Under direct supervision, assists in the review and analysis of de-
tailed systems specifications and the preparation of the program
instructions. Usually fairly competent to work on several phases

of programaing with only gereral direction but still needs some
instruction and guidance for the other phases. Assists in.the pre-
paration of all levels of block diegrams and machine logic flow
charts. Coces program instructions. Assicts in preparing test data
and testing and debugging programs. Assists in the documentation of
all procedures used throughout the system.

Manager or Sukervisor o? Comouter Overations

Plans, org:nizes and controls the operation of the computcr and periph-
eral data processing equipment. Usually considered as being in full
charge of all activities of equipmeat operations. Establishes detailed
schedules for the utilization fo all equipment to obtain maximum usage.
Assigns personnel to the various operations and instructs them where
necessary 8o they are trained to perform assigned duties in accordance
with established methods and procedures. Reviews equipment logs and
reports to the manager of data processing on equipment operation efii-
ciency for the section.

>
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Lead Computer Operator

Usually coasidercd the asgsistant nancger of compuver onerations.

Yas supervisory duties of instruction, assigning, djrectiny and caecke
ing the work of the other compuier operators, including seniors.

Assists in the scheduling of the operations and the assigning ol
personnel to che various items of equipment required for ine corputer
functions. Coordinates activities of the section with other sections
o the overall data processing department. Nay act as shift supervisor.
May act for the manager in his absence.

Senior Computer Oneracor

Under general supervision, nonitors and controls computer oy operating

. the central console. Usually ‘competent to wark at the highest level

of all computer operation phases. May give s direction and guid-
ance to lower level classifications. Siudies program operating instruce
tion sheets to deiermine equipment setup and run operation. Switches
auxiliary equipment into circuit. Confers with technical personnel

in the event errors require a change in instructions or seguence of
operations. Maintains operating records such as macnine performance

and production reporis.

Junior Computer Overator

Under direct supervision, assists higher level classifications in
ronitoring and controlling computer. Usually fairly competent to

work on several phases oi computer operation with only general direc-
tion but still needs some insiruction and suidance for the other phases.
Assists nigher level classitications in carrying oul the various

duties associated wit.. operating a computer or the auxiliary equip-
ment directly associated with the computer. May keep records regard-
ing output units and maintain records for stores and supplies.

Menager or Supervisor of Unit Record Equigggnt

Under supervision of the data processing manager, directs the personnel
of the unit record department and manages the preparation of various
reports and data. In non-computer installations may be considered
manager of data processing with similar responsioility. '

Lead Operator, Unit Record Eouipment

Usually considered as assistant to manager or supervisor of unit .
record department. Has technical responsioility for report pre-
paration. In charge of scheduling and machine usage. Directs
training of personnel.
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