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InRoDUCTIO:.!

The data processing industry is one of the most rapidly expanding

industries in the world. Each and every day, new solutions to age

old problems are deriyed.through data processing. The rapid escalation

and new technological breakthroughs make possible still further expan-

sion of the problem solving capabilities of data processing equipment.

However, this dynamic growth has created a "people gap" that leaves

the problem solving capabilities of computers widely untapped. Since

data processing has such a great impact on all of our lives and will

have an even greater one, it is imperative that knowledge of the industry

be more thoroughly explored. An awareness of its abilities and potential

by diveriified groups will open the spectrum of data processing even

wider. Computer applications are not limited to banking, inventory

control, or mathematical computations. They are assuming a prominent

place In every aspect of modern living. This importance is groing

phenomenally and we must meet the challenge.

Data processing manufacturers are conducting crash prcgrams that

develop manpower resources to support conputer operations, however,

this cannot begin to fulfill the need. We must now familiarize persons

outside the industry with data processing in order to bridge the gap.

The most logical approach is to inform teachers of the tool at

hand. They will better understand the relationship bete she com7:.ter



and the classl.00n; discover a new education resource; and, in turn,

convey an understmding of data processing to the student. The

teacher is the necessary link to expand the electronic age.

In February, 1967, a report on computers issued by the President's

Science Advisory Committee stated that "It is of the utmost importance

to keep in mind that computing should not be thought of primarily as

a new sublect to be taaght in addition to all the other important

materiel now in the curriculum. Teachers who make use of computers

in a wide variety of subjects have found that their material can be

taught more rapidly, more thoroughly, and more meaningfully with the

aid of computers . . . ."

This curriculum is designed to:

1. Develop participant proficiency in the functions and uses

of electronic data processing.

2. Allow the teacher to utilize and develop, new techniques

within his own area and/or pursue the teaching of data

processing.

3. Generate electronic data processing as an effective class-

room tool.

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

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

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

The instructor who will ccnduct the'coul.se outlined in the curr-

iculua, must be experience;: in d= to processing. This means some



practical experience as a progrein'aerianclyst wol.king in the data

processing indurtly. It should include exposure to the higher level

languages plus knowledge of basic assembly language. In most cases

two or three years of experience coupled vith the curriculum outline

and documentation will produce a meaningful and constructive course.

In this vein, the computer manufacturers are an excellent source of

manuals, visual aids and other information. In the past they have

proven to be cooperative, and understandably so, since this industry

benefits from any such undertaking. It should be noted here that

as in all other subect matters, formal schooling is only a base

upon which to build for the future. The continued acquisition of

new information is all the more important in a dynamic, ever changing

subject matter such as data processing. The instructor's education

and experience should be complemented by an effort to stay abreast of

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

This curriculum has been designed to fulfill a need in the field

of education. Through its subject matter each teacher will be able to

bring his individual discipline up to date. The curriculum may be used

as a full tine course but will probably be more widely received if it

is used on an inservice basis. The outlines include suggested time

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

ized in various ways. The total hours suoested for each segm2nt assume a



class co :posed of professional educators. An 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 a brief history of data process-

ing, its cause and effects, it goes on to acquaint the student with

data preparation and cmputer hardware, that is, the actual equip-

ment. The speeds at which various functions ere performed is beyond

basic comprehension; i.e. transferring 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) characters in less than one tenth

(1/10) .of a second. These fantastic capabilities stimulate the imagin-

ation and quickly capture student interest. Phase One also introduces

the tools necessary to implement computer systems and make "electronic

brains" function in a useful manner.

The last section in Phase One embodies teaching use of the COBOL

programming language. COBOL is an acronym for Common Business Oriented

Language. This allows people to write statements in English that are

later translated by the computer into its own language. There are

many other languoges, but COBOL was chosen here since it is capable of

solving problems of mcny varieties and is not restricted to pure math-

ematic equation solving. Another reason is the ease of tea chin and

the.readily understare.able documentation that is a natural by-p,.oduct.
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The succe:;sful con!)letion of Phase One with its programming e:,:ercis:..s

is quite rewrdin:; to anyone. The zap hys been bridged and an under-

standing of r::e fundomentsls has b,len acquired. No longer is a computer

a myste-y. Irew ideas will hove come fol.th during this phase from most

of the pTrtleipants.

Phase Two deals with the overall approach to utilizing computer

technology as a problem solving tool. The information acquired in

Phase One is now applied to the systems and procedures area to form

a solid base in probleva solution, through the use of data processing

equipment and techniques. Discussions and classroom problems illustrate

applications of general interest in government, industry, and school

administration and serve to illustrate the feasibility of the use

of compuiers in familiar situations. At this point, the participant

will have acquired an understanding of not only the fundamentals of

data procesing, but also the brooder aspects of computer technology.

The programming knowledge from Phase One and problem-solving

techniques of Phase Two are linked in Phase Three when the participant

is required to look more closely at data processing in the education

field. Here the creative mind will see the relationship between this

subject and the individual's specialty. These are the thoughts that

will grow and be passed on from the participants to their students as

part of a total aw.:!reness of the world around us.

Discussions of computer assisted instruction (CAI), seek to show



the power of this tool to the educators. Other applications in the

field of education arc also explored. Along with these the area of

computer selection is studied. 3esides the criteria used for se-

lection, sample manufacturer proposals are presented which require

the use of these cril:eria to deternine a solution. This knowledge

will be especially useful should the teacher's school be in the selec-

tion process in the fuVure. Phase Three and the curriculum come to a

close with the solution of a problem that is individual in nature.

Unlike those in the first two phases, this problem is one that is

generic to the discipline of the individual educator. Here the total

realization of the subject matter is brow ht home to the individual.

This is no longer a subject that is strange and unrelated. It has

now demonstrated its usefulness and at the same time shown the crucial

role it plays in everyone's life.

In summary, the curriculum is desigaed to provide a comprehen-

sive understanding of the most recent or "third generation" concepts

which will ev5p the participant with the knowledge to effectively

utilize the power of this dynamic technology.
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THE CURRICULUi4

Curriculum Outline

PHASE OM - GE :;PAL aAcKGROUIP3 AND PROCPAMMIG CLASS LABORATORY TOTAL

Evolution of Dctt Processing 5 1 6
Dni..P. Representation tnd Mhnaaement 5 1 6
Concepts of Data Processing Hardware 4 2 6
cce.cess of Data Pfocersing Software 9 3 12

Computer Processin3 Techniques 5 1 6
Decision Enin3 Techniques 4 2 6
COBOL Programming 4o 20 60

102

pliASE TWO - TECHNIQU2S ATM APPLICATIONS

Data Processinz Systems and Procedure Concepts 18 6 24

Integration of Systems and Programming 10 20 30

Practidal Applications in Industry 6 3 9
Practical Applications in School Administration 6 3 9
Advanced.Class Problem 12 6 13

Information Retrieval 5 1 6

19-6

PHASE THREE - ADVANZTD APPLICATIONS TO
IiDIVITML DISCIPLIIT2S

Concepts of Compute:-. Assisted Instruction 5 1 6
Selection of a Computer 6 6 12

Data Processing TeLchinz Aids 2 1 3

Current Applications in Education 6 3 9
Individual Problem 6 24 30

W
TOTAL HOURS 258
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COIPSE CO"-.37?3T

The outlines vhich follow ace intended to suggest the areas to

be taught in the curriculum. Included are objectives for each section,

along with case studies, suggested problems and solutions.

It is expected the material presented and texts used, will be left

to the discretion of the instructor and some variation will na

occur, due to the availability and type of equipment. Laboratory

hours are flexible and may vary with each class because of individual

methods of presentation. However, the ouality and completeness of

the course should not be compromised.

Piogrammed instruction courses have bPer .mncessfully used es

classroom texts, particularly in the intrcductiOn area of data process-

ing. The bibliography, reference information and audio-visual aids are

-annotated, to aid the instructor in his selection of material. Addi-

tional sources of these elements are also listed to facilitate collec-

tion of the most recent educational aids.

The content and format of this curriculum has been provided by

experienced technicians and educators, associated with successful

programs in data processing, for at least five years. It has also been

reviewed and approved by an advisory board consisting of educators in

every level of education, manasers representing a variety of computer

users, and rep:esentatiof the systems and educational branches Df

the leading cquipmelnt manufacturers.



PHASE OBE

GEVERAL BACK/ MUM MD PROCIRANMO CLASS LABORATORY TOTAL
...-..............,....,.............. ............

Evolution of Data Processing 5 1 6

Data Representation and Management 5 1 6

Concepts of Data Processing Hard are 4 2 6

Concepts of Date Processing Software 9 3 12

Computer Processing Techniques 5 1 6

Decision-making Techniques 4 2 6

COWL Programming 4o 20 60
102
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EVOLUTION OF DATA PROCESSIM

Suggested Time: Six hours

Content: A general description of the development of data

processing technology and its relation to the in-

dividual and society.

Major Divisions:

Objective:

I. DATA RETENTION

II. FORERUNLJERS OF ELECTRONIC DATA PROCESSING

III. UNIT RECORD ERA

IV. COMPUTER ERA

V. IMPACT OF THE COMPUTER

To make the student aware of the evolution of data

processing technology and the tremendous impact of

the computer upon society.

In order to motivate the student, aids using the

computer, such as management games, baseball games

and other stimulating programs are available from

the manufacturers. Audio/Visual aids showing the

components of a computer may also be effective.

Since terminology can be a stumbling block to the

novice, a data processing glossary maybe distributed.

to each student. These are usually available at no

cost from the manufacturers.
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Included as supplemental materiel in this section,

is the Instant "Buzzword" Generator which should

help to overcome the apprehension attached to data

processin; te:-inoloig.



EVOLUTION OF DATA PROCESSING

I. DATA RETENTION

A. Types

1. Human Memory

2. Written Word

3. Machine Readable Form

B. Purposes

1. Legal

2. Historical

3. Statistical Analysis

4. Management Information

5. Decision Making

6. Problem Solving

7. Scientific Computation

8. Research

9. Scientific Simulation

II. FORERUNNERS OF ELECTRONIC DATA PROCESSING

A. Pascal - 1642

B. Leibniz - 1690

C. Babbage 1822

D. Hollerith - Census of 1890
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III. UNIT RECORD ERA

A. Need

1. Increased volume of data

2. Processing of repetitive operations

3. Manipulation of data to achieve desired results

B. Development

1. Punched cards

2. Electro - mechanical reading of cards

3. Progression from numeric to alphameric abilities

4. Auxiliary card-handling machines

5. Control panel wiring

6. Increased computational abilities

7. Increased flexibility

8. Increased speed

9. Acceptance by industry

IV. COMPUTER ERA

A. Need

1. Complex calculations

2. Complex applications

3. Systematically recorded data

B. Characteristics

1. Electronic Speeds

2. Internal Memory

3. Stored program of instructions
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4. Complex decision making ability

5. Automatic Operations

C. Information Flow

1. Input

2. Central processing unit

a. Memory

b. Arithmetic Unit

c. Control Unit

3. Output

D. Original Models

1. MARK I

2. ENIAC

3. EDVAC

4. U1 VAC I

E. Development

1. Equipment

a. First Gm4ration 1946 - 1957

b. Second Generation 1958 - 1964

c. Third Generation 1963 -

2. Efficiency

a. Increased speed

b. Increased reliability

c. Decreased size

d. Decreased cost



-15-

3. Processin3 Methods

a. Scientific computation

b. Mathematical computation

c. Statistical reporting

d. Exception reporting

e. System simulation

f. Real time processing

V. IMPACT OF THE COMPUTER

A. Individual

1. Automatic check deduction

2. Credit cards

.3. Increased volume of unsolicited advertising

4. Educational revolution

5. Development of new products

6. Increased employment opportunities

B. Government

1. Administrative

a. Tax reporting

b. Tax processing

c. Census

d. Voters registration

e. Health service^
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2. Legislative

a. Surveys and polls

b. Railing lists

c. Letter writins

d. Voter statistics

3. Judicial

a. Criminal information system

b. Fingerprint classifications

c. Accident statistical reporting

d. Legal abstracts

C. Industry

1. Space program

2. Data processing equipment manufacturers
.

3. Data processing related industries

4. Dynamic inventory control

5. Production/Cost ratio control
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INSTANT "BUDVORD"

Technology has created a new type of 2,argon that is nearly as

incomvehensible ac it is sophisticated. Philip Broughton, of the

U. S. Public Kealth Service, developed an unusual technique, called

an Instant "Buzzword" Generator, which will help you master this

jargon. With it, you ccn generate an almost endless variety of

intellicent-soundins technical telms.

The technive is easy to use. Merely select a digit from each

of the three columns listed below, and combine the words opposite

each number into your owt technical Argon. For example, select

"282", and you generate: "systematized third-generation capability,"

an expression bound to command instant respect - and confusion! "No

one will have the remotest idea of what you're talking about," says

Broughton. "But the important thing. is that they're not abchAt to

admit it."

CONK:11 COLUMN 2 COLUMN 3

0. integrated O. management 0. options

1. total 1. organizational 1. flexibility

2. systematized 2. monitored 2. capability

3. parallel 3. reciprocal 3. mobility

4. functional 4. digital 4. progrerming

5. responsive 5. logic 5. concept

6. optical 6. transitional 6. time-phase

7. synchronized 7. incre:aental 7. projection

8. compatible 8. third-generation 8. hardware

9. balanced '9. policy 9. contingency
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DATA REPRESMITATIO17 .A.211 V:AAGEMENT

Suggested Time: Six hours

Content: A description of the methods available for handling

information on a corputer.

Major Divisions:

Objective:

I. SOURCES OF DATA

II. DATA REPRESENTATION

III. DATA MANAGEMENT

To acquaint the student with the concepts of computer

files and their handling. Standard methods and tech-

nology, such as USASCII code, tape files, and disk

files are discussed in detail. Other media might be

briefly described (such as data cells) but emphasis

is placed upon tape and disk. The concept of numbering

systems is included to give the student an understanding

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

examples of conversion from one base to another are help-

ful but care should be taken that these examples do not

become the central point of the lecture as they are

subordinate to 'the knowledge of data structures that the

student requires at this point.

Basic theories of file handing and data collection for

processin3 should be described.
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DATA P2:23.7SEIP2ATION AND VANAGr4ENT

I. SOURCES OF DATA

A. Clerical files

B. Surveys

C. Cuestionaires

II. DATA REPRESENTATION

A. Bimibering systems

1.. Binary

2. Decimal

3. Octal

4. Hexadecimal

B. Hollerith Card Code

1. Bhmeric

2. Alphabetic

3. Special characters

C. Binary Coded Decimal System (BCD)

1. 6 information bits and parity bit

2. 64 characters

D. Extended Binary Coded Decimal Interchange Code (EBCDIC)

1. 8 information bits and parity bit

2. 96 Standard characters

E. Ueted States of America Standard Code for Information

Interchan ge (USASCII)

1. 8 information bits and p:rity bit
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2. 256 standard chamctrzfs

F. Miscellaneous

1. Paper tape coding

2. Other coding structures

DATA MANAGZENT

A. Structure

1. Character

2. Field

3. Record

4. File

5. Volume

B.. Media

. 1. Card

2. Paper Tape

3. Magnetic Tape

4. Random Access

C. Arrengement

1. Fixed or variable length

2. Blocked or unblocked

D. Organization

1. Sequential

2. Random

3. Index-Scquential
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E. File Management

1. Maintenance

a. Additions

b. Deletions

C. Changes

d. Re-organization

2. Updating

a. Periodic

b. Real time

3. Protection

a. Labels

(1) External

(2) Internal

b. Back up files

C. Re-construction procedures
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1.

COMEPTS OF DATA ETOCESSIUG HARDWARE

Suggested Time: Six hours

Content:

Major Divisions:

Objectives:

A. description of the components of a computer, the

means of communication with the computer, and the

design and capabilities of the hardmare.

I. PERIPRAL DEVICES

II. CENTRAL PROCESSING UNIT

III. SUPPORTIVE DEVICES

IV. COMMUNICATIONS DEVICES

To familarize 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 operate any of the equipment

at this point.

Many audio-visual aids can be utilized; pictures,

.
trancparencles and films maybe used to illustrate

each componcnt, various hardware configurations, and

computers in action.

One rwthod which has proved successful is to end the

lectures with a demonstration of the equipnlea. If
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equipment is not available in the classroom, area

installations have been found to be cooperative with

this type of effort. It is important that the student

understand that this is not an exhaustive study of all

systems, but a survey of the most commonly used types

of eouipment.
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CONCEPTS 0? DATA PROCESSIM HARDWARE

I. PERIPMAL DEVICES

A. Card Reader - Punch.

B. Paper Tape Reaacr - Punch

C. Magnetic Inh Character Reader (MICR)

D. Optical Character Reader (OCR)

E. Console Typewriter

F. Line Printers

G. Magnetic Tape

H. Random Access Devices

1. Disk

2. Drum

3. Magnetic Card

II. CENTRAL PROCESSIM UNIT (CPU)

A. Main Memory

I. Purpose

a. Program storage

b. Data storage

2. Structure

a. Core

b. Rod

c. Thin film

3. Organization

a. Bit
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b. Byte

C. Words

4. Addressing

a. Concept

b. Methods

(1) Direct

(2) Indirect

(3) Indexed

B. Arithmetic Unit

1. Purpose - Computation

2. Decimal

3. Binary

4. Floating Point

5. Arithmetic Registers

6. Shift Registers

C. Control Mtory

1. Instruction

a. Initialization

b. E::ecut ion

c. Address Modification

2. Operation Re34ste

3. Data Address Re3ister

4. Interrupt Control
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D. Input/Output Control Unit

1. Purpose - simultaneity

2. Methods

a. Buffering

b. Memory Cycle Distribution

E. Operators Console

1. System Initialization

2. Display Resisters

3. Monitor

4. Sense Switches

III. SUPPORTIVE DEVICES

A. 'Data Preparation

1. Card

a. Key Punch

b. Key Verifier

2. Paper Tape

a. Typewriter

b. Cash Register

c. Adding Machine

3. M.3cnetic Tape Data Rccorder

B. Data Manipulation

1. C:rd

a. Sorter

(1) Nuneric sort
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(2) Alphabetic sort

(3) Selection

b. Interpreter

(1) Printing of selected data

(2). Selective line printing

c. Collator

(1) Sequence check

(2) Merge

(3) Match

(4) Selection

d. Reproducer

(1) Reproduce

(2) Gang-punch

(3) Mark Sense Punch

2. Magnetic tape

a. Pooler

b. Line printer

IV. COMMUNICATION DEVICES

A. Purpose

B. Eardware

1.. On-line adapters

2. Channels

3. Tfansmission lines

4. Communication interface
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5. Devices

a. Data station

b. Video data terminals

c. Audio reponse units

d. Data collection devices
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COMEPTS OF DATA nOCFSSIZ SOFTWAPE

Suggested Time: Twelve hours

Content: A survey of the types and components of software.

Major Divisions:

Objective:

I. STORED PRCORAM CONCEPTS

II. PROGRAMING LANGUAGE'S

III. PROGRAM DEracRairr.

IV. UTILITY PROGRAM")

V. OFERATIM SYSTEMS

VI. APPLICATIONS PACKAGES

To impress upon the student the ihportance of this

phase of computer technology and to familiarize

him with the terminology and uses of various types

of software. The student should be made aware of

the evolution of 3oftware and the development of

standardization in these areas. An audio tape

programmed instruction course in PPG, distributed

by IBM may be a useful tool and serve several purposes:

the student would become familiar with one of the

cducationel methods available in data pliocezising, and

would quickly learn to utilize a programmins lanzuage.
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COMEPTS OF DATA PROCFSSINa SOFTWARE
Oone.410...011.0.1. ..11.

I. STORED PROGRAM CONCEPTS

A. Definition of storei program

B. Computer instruction

1. Components

a. Operation code

. b. Operand

(1) Single address

(2) Multiple address

c. Variants

(1) Counter

(2) Control character

2. Length

a. Fixed

b. Variable

3. Basic instruction categories

a. Input/output

b. Data control

c. Arithmetic

d. Logic operaticns

e. Miscellaneous operations

C. Basic program coy 1ponents

1. Instructions

2. Data areas
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a. Input/output areas

b. Work areas

3. Constants

II. PROGRAATINGIANGUAGES

A. Absolute

B. Assembler

1. Source Progra Components

a. Symbolic names

(1) Constant

(2) Data

(3) Instruction

b. Mnemonic operation codes

c. Declarative Statements

2. Assembler Program

a. Functions

(1) Translation from symbolic to machine code

(2) Storage assignment

(3) Error detection

b. Output

(1) Object program

(2) Program listing

C. Compiler

1. Compiler program

a. FUnctions



(1) Translation from source statements to machine code

(2) Multiple instruction generation

(3) Error detection

b. Output

(1) Object program

(2) Program listing

2. Types

a. Commercial

b. Mathematical

c. Special purpose

3. Common languages

a. CO3OL - Common Business Oriented Language

b. Fortran - Formula Translator

c. Algol - Algorithmic Oriented Language

d. RPG - Report Program Generator

4. Advantages

a. Compatability between computers

b. Ease of programming

c. Self documentation

d. Ease of maintenance

e. Feduced trainitg time

5. Disadvantages

a. Memory limitations

b. Peripheral limitations



III. PROGRAM DEVELOPVENT

A. Procedure

1. Problem definition

2. Procedure specifications

3. Input/output specifitations

4. Coding source program

5. Translation to machine media

a. Card punch

b. Magnetic Tape Data Recorder

c. Direct entry keyboard device

6. Translation to machine code object program

a. Assembler program

b. Compiler program

7. Testing of program

a. Desk checking

b. Program listing checkout

c. Execution of object program with sample data

d. Trace routines

e. Memory dumps

f. Console debugging

B. Techniques

1. Looping

a. Purpose

b. Method

2. Addressing

a. Direct
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b. Indirect

3. Indexing

a. Modification

b. Advantages

4. Table Look-up

a. Argument

b. Function

5. Program Suit:chez

6. Subroutines

a. Open

b. Closed

7. Segmentation

8. Macros

a. Programmer macro

b. System macro

IV. UTILITY PROGRAMS

A. Peripheral Conversion

1. Load routines

2. Card to tape/disk/printer

3. Tape to disk /pAnter

4. Disk to tape/printer

B. Diagnostic

1. Memory print



2. Clear memory

3. Tape and disk editing

4. Trace routines

5. Snapshot

C. Sorting

1. Methods

a. Sort by selection

b. Exchange sorting

c. Sort by insertion

d. Radix or digit sort

e. Sort merge method

2. Implementation

a. Parameter specification

b. User routines

D. Miscellaneous

1. Translators

2. Simulators

3. Flow charting programs

V. OPERATING SYSTEM

A. Integrated set of inter-dependent programs

.B. Components

1.- Executive routine (Supervisor)

a. Resident

b. Calls ftppropriate program elements



2. Processins programs

a. Lansaage processors

b. Diagnostic routines

c. Peripheral functions

d. User programs

e. Service (maintenance) functions

(1) System generator

(2) System library functions

C. Primary functions

1. Loading programs

2. Communication between operator and system

3. Handling errors and restart facilities

4. Logging events

5. Reduce operator intervention

6. Automatic program calling

7. Simultaneous operation of input/output devices

8. Allocation of input/output devices

9. Allocation of Memory

1. Additional functions

1. Job scheduling - priority specifications

2. Multi - processing

3. Communications facilities

E. Hardware Requirements

1. Resident device

2. Memory
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F. Performance considerations

1. Reserved equipment

2. Running overhead time

3. Maintenance effort

4. Increased efficiency of operation

VI. APPLICATIONS PACKAGES

A. General description

B. Sources

1. Manufacturers

2. User groups

3. Software houses

C. Examples

1. Banking

a. Savings accounting

b. Demand deposit accounting

2. Education

a. Student scheduling

b. Grade reporting

3. Manufacturing

a. Inventory control

b. Production control

4. Medicine

a. Hospitn1 accountinz;

b. Patient records



5. Scientific

a. Regression Analysis

b. Contour Mapping

6. Management

a. PERT

b. IMPACT

7. General

a. Payroll processing

b. Personnel records

D. Implementation considerations

1. Modifications

. 2. Documentation Maintenance

. 3. Programming effort

a. File creation

b. Specialized programming lanzuages



Suggested Time:

Content:

Major Divisions:

Objective:

-,0

P2CCF3Sr:r5

Six hours

A description of the methods used in applying compute:

technology to data handling.

I. BATCH PROCESSING

II. MULTIPROGRAMMING

III. REAL -TI? PROCESSING

IV. TIME-SHARING

To acquaint the student with the development of

current technology. The evolution of these methods

should be discussed in terns of hardware, and app-

lication. It should be pointed out that a new tech-

nique does not necessarily obsolete other methods;

that individual requirements dictate the methodology,

e.g., batch processing would be a proper solution to

many data handling problems whenever critical time

response is not a factor.

At this point the student has been introduced to data

representation and its management, and the hardwarel.

which in effect indicates "what" constitutes a computer;

Vac section eNplore:: "how" a computec is utilized.



This portion of the course is intended to give a

basic understandinz of these concepts, but care

should be token not to dwell upon the technical

details, as the student is not expected to develop

sophisticated techniques for these applications.
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I. BATCH PROCESSING

A. General dencription

1. Collection of data

2. Periodic processing

3. Output

a. Statistical reports

b. Exception reports

c. Updated files

B. Sequential files

1. Media

a. Punched cards

b. Magnetic tape

2. Sorting requirements

3. Non - destructive updating

C. Random Access Files

1. Media

a. Disk

b. Drum

c. Magnetic Cards

2. Orsanization

a. Segnential

b. Random

(1) Randomizinz theory



(2) Chaining

c. Index Zcquential

I

Data key

Overflow areas

Index

3. Destructive updating

4. File re- organization

II. MULTIPROGRAMMING

A. General

1. Definition

2. Purpose

3. Reasons

a. High speed of CPU

b. Relative slow speed of peripheral devices

B. Hardware developments

1. Buffering devices

2. I/O interrupt mechanism

C. Applications

1. Simultaneous Peripheral Operations On-Line (SPOOL)

2. Processing of multiple programs with varying functions

D. Advantages

1. Greater utilization of hardware

2. Replacemant of =W.-computer installations with

sinzle processor
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3.7 Stc.ndardizaion of procedures for single computer.J

III. PEAL-TI MZ PROCESS:CZ

A. General

1. Definition

2. Purpose

a. Immediate inqui.1 response

b. Message slitching

c. Data collection

d. Data dissemination

B. Technological developments

1. Communications facilities

2. Remote device terminals

3. Large random access files

4. queueing concept

C. Applications

1. Telecommunications

2. Inquiry processing

3. Demote up-dating

N. TLC-SHAM-3

A. General

1. Definition

2. Purpose

a. Mttole users

b. Me: coat econony



c. EMcient hardwalv

B. Technolo:;ical developments

1. Real-time characterlstic3

2. Memory pactitioninl and protection

3. Virtualmmory-paging

C. Applicationa

1. Program preparation, modification, and testins.

2. Scientific and engineering calculation.

3. Education

4. Text editing and modification

5. Message switching and communications

6. Eorse betting

D. Problem Areas

1. Data security

2. Federal control and regulation of communications

3. Costs

a. Terminals

b. Commnications lines

c. Computer time



DECISION vAxim T.ECHNIQUES

Suggested Time: Six hours

Content: A presentation of techniques used for problem descption

Major Divisions:

Objectives:

and documentation.

I. PURPOSES OF DECISION MAKING TECHNIQUES

II. FLOW CHARTIUG

III. DECISION TABLES

To allow the student to become familiar with visual

decision making techaiques and to emphasize their

relation to the detailed documentation vhich must be

a part of a properly designed data processing system.

Laboratory problems should be used to illustrate the

sequential and logical development of procedures necessary

to solve problems.

The Internal Revenue Bureau Tax Tables may be used as

an example of a decision table, which is familiar to

everyone.



DECISION 2AKIN1 TrICHNItPS

I. PURPOSES OF DECISION MAKING TECHNI=S.

A. Communication tool between management, systems analyst and

programmer

B. MeaningfUl and simple classifications of operations

C. Pin-pointing problem areas

D. Estimating programmini; requirements

E. Documentation

II. FLOW CHART

A. Types

1. Systems flow chart

2. Procedure flow chart

3. Method flow chart

4. Block diagram

B. Standard Symbols

1. Input

2. Decision

3. Operations

4. Output

5. Direction of flow

6. Files

7. Auxiliary equipment

8. Remote references

9. Annotations



C. Synbol S2ecio3.ization

1. Processing

a. Manual

b.. Unit Record

c. Coclputer

2. Charting

a. Flow Chart

b. Block Diagram

D. Flow Charting Tools

1. Templates

2. Charting li!ork Sheets

E. Laboratory

III. DECISION TABLES

A. Types

1. Limited entry

2. Extended entry

3. Mixed entry

B. Components

1. Heading

2. Condition stub

3. Condition entry

4. Action stub

5. Action entry

C. Procedures

1. Define condition



2. Determine numer of decision rules

3. Test conditicns

4. Specify actions for each rule

5. ELSE rule

6. Segmentation of tables

7. DO and GO TO action stubs

D. Laboratory



SUGGESM TA"07ATOIX 1):107.=

PROT3UN NO. 1

Three numerical val-)es are to be tested to determine which is

highest. Assume none are equal.

MOSLEM NO. 2

Same as problem no. 1 but there may be equal values.

PROBLEM NO. 3

Hire a systems analyst taking into consideration factors such as

age, education, experience, etc.

PROBLEM NO. 4

Test sales orders for approval, considering a ceiling amount of

credit and whether the initial credit rating is good or poor.
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t

COIOT, P:)",ria:v.tr..:I:rG4.1.1.11.....0......se............... ,.....

Supsr;est,:d Tine: Si%ty hours

Descriptio2: A thoou:h study of the CO COL language accomr,anied

by laboratory exerTise in the use of the langtiAge.

Major Divisions:

Objective:

I. COBOL UNERAL CHAPACTERISTICS

II. PUNCTUATION

III. LITERALS

IV. FIGUnATIVE CONSTANTS

V. COBOL CODING SHEET

VI. IDENTIFICATION DIVISION

VII. ENVIRONMENT DIVISION

VIII. DATA DIVISION

IX. PROCEDURE DIVISION'

X. MISCELLANEOUS CLAUSES & VEXES

XI. SOFTWAFE EXERCISES

An extensive course in COBOL is included in the

curriculum to provide the student with experience

using a proble-4-oriented lan3uase. CTIOL, usin3

English languaae terninoloqI, 7as selected as the

languese to be taught in this curriculum for several

reasons: COBOL has become an industry standvrd, and



-51-

no technical bacIP.vound is required. The lansunse

is adaptable to problem-solvin7 in most &revs and

not restricted to any discipline. The curriculum

is in conformance with standards established for

COBOL-65. Vendor manuals should be utilized for

introduction and clarification of optional elements.

This section offers an opportunity for the student

to obtain "hands-on" experience in programming.

It is useful to incorporate as many computer problems

as time allows, since experience indicates student

interest and motivation is greatly enhanced in this

manner.

In the event that a computer is nct readily avail-

able, it may be possible to rent time at a commercial

facility and utilize "remote" testing. In this

method all student problems are submitted to an exper-

ienced operator. While this method is not as dramatic

as the "hands-on" method, it still serves to enhance

the course, as the student will be gaining experience

in the use of the language.

Software exercises in this section is included to ex-

pose the participant, to some of the necessary functions

in utilizing an operating systen.
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COBOL P2OCR17.2.T.ItIG

I. COBOL GE!TERAL CHARACTERISTICS

A. Structure

1. Divisions

2. Sections

3. Paragraphs

4. Sentences

5. Statements

6. Words

7. Characters

B. Standard Character Set

1. Words

2. Punctuation

3. EditinG

4. Relations

C. Words

1. Reserved words

a. Keywords

b. Optional words

2. Data-names

D. Statements

1. Purpose

2. Components

3. Types
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a. Imperative

b. Conditional

c. Compiler-directing

(1) EXIT

(2) NOTE

(3) INCLUDE

4. Connectors

E. Sentences

1. Components

2. Termination

3. Separators

F. 'Paragraphs

'1. Components

2. Name

H. Divisions

1. IDENTIFICATION

2. ENVIRONMENT

3. DATA

4. PROCEDURE

II. PUNCTUATION

A. Period

B. Comma

C. Semi-colon

D. Parenthesis

E. Notes
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III. LITERALS

A. Types

1. Non-numeric class

2. Numeric class

B. Usage

IV. FIGURATIVE CONSTAIITS

A. Types

B. Usage

V. COBOL CODING SHEET

A. Page and serial number

B% Body

C. .Ident

D. Continuations

VI. IDENTIFICATION DIVISION

A. Purpose

B. Coding Format

C. Entries

1. Required

a. IDENTIFICATION DIVISION

b. PROGRAM-ID

2. Optional

a. DATE-WRITTE7T

b. DATA- CO!.PILED

c . AUTHOR

I
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a. inTALIATIO3

e. SECURITY

f. MARES

VII. ESVMOMINTDIVISIDE

A. Purpose

11. Ceding form

1. Division and section names

2. Paragraphs

C. Configuration section

1. Purpose

2. Entries

a. SOURCE-COMPUTER

b. OBJECT-COMPUTER

C. SPECIAL -NA MZS

D. Input-Output Section

1. Purpose

2. Entries

a. FILE-CONTROL

b. I/O-CONTROL

s. Laboratory Exercise-Problem No. 1

VIII. DATA DIVISION

A. Purpose

S. Format
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(d) PICTURE

4) SIZE IS mac To In CHARACTERS DEPENDI13

ON DATA-1 & M-3

(f), IMAGE

(s) ammo RIGP2

C. qualification

4. 110RXINI-STORAGE SECTION

a. Temporary working locations

b. Non-contiguous items

c. Record descriptions

5. CONSTAIIT SECTION

Ee Laboratory Exercises:

2.. Picture Clauses - Problem No.2

2. Data Division - Problem No.3

3. Environment and data division - Problem No.4

IX. PROCEDURE DIVISION

A. Forne.t

1. Section

2. Paragraph name

B. Verbs

1. OPEN 5. MOVE 9. E2CAYINE 13. NOTE

2. gross 6. 00 TO 10. Awn 14. PERMS!

3. READ 7. STOP 11. DISPLAY 15. =IT

hi- tens 8. IF 12. ALTER 16. USE



C. Arithmetic Webs

1. ADD

2. SUBTRACT

3. MULTIPLY

I. DIVIDE

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 Tables

1. Subscripting

2. REDEFINES

3. OCCURS

G. Laboratory Exercise - Problems No. 8, 9, 10.

I. MISCELLANEOUS CLAUSES & VERBS

A. Environment Division

1. COMMCOSTORAGE

2. SEGMENT-LIMIT INTEGER

3. ASSIGN OBJECT PROGRAn

4. numori
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5. RESERVE (22) ALTERNATE AREAS

6. APPLY

7. RERUN

B. Data Division

1. COPY

C. Procedure Division

1. IRCLUDE

2. LOAD

3. CALL

4. Corresponding Options

a. ADD

b. JOVE

c. SUBTRACT

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

XI. SOFTWARE EXERCISES

Laboratory Exercises - Problems No. 14, 15, 16, 17.

Exercises in preparing control cards for specific jobs utilizing

a computers operating system.
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t

LABORATORY: PROBLEM NO. 1 -

IDENTIFICATION AND ENVIROMMIT DIVISION PROBLEM

Write the complete identification and environment divisions for

the COBOL run charted below.

NOTES:

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

2. Program access is restricted to those persons assigned to this COBOL class.

3. The problek is a classroom exercise in writing the Identification and
Environment Divisions for a COBOL program.

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

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

6. Assume File-P will require more than 1 printed page. i

i



LABORATORY: COBOL CLASS PROBLEM - PROBLEM NO. 2

PICTURE CLAUSES

Using the PICTURE clause, code the Data Division entries necessary

to desc eibe the fields given below:

Problems:

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

2. An alphabetic 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.
4. 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 field of 8 digits with floating dollar sign, comma,

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

. or negativt 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 alphabetic field of 50 characters, containing students name

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

protection.
10. An alphabetic field of 12 characters with initial value of blan%s.
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LABORATORY: PROM VO, 3

1. On a codin sheet write the entire DATA DIVISION entry for the

following card file.

Card rolumns
Card Columns
Card Columns
Card Columns
Card Columns
Card Columns
Card Columns

1 - 4

5 -13
14 - 33

34 - 53

54 - 73
74 - 79
80

Department !further
Social Security Number
Employee Name
Employee Address
City and State
Zip Code
Card Code "A"
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LABORATORY: ENVIROTIMrg AND DATA DIVISIC1 PRO= - PROBLEM NO. 4

Write the EIVIROTIMENT AND DATA DIVISION for the following files

to be used in ct. COBOL program:

INPUT Card images on tape.

There are standard labels on the tape.

FORMAT

Card Cols.

_1 - 15
20 - 34

35 - 39
4o - 43

Data Field

City & State
Stock Number
Quantity
Unit Price

Type Data

Alphabetic
Alphanumeric
Numeric
Signed Numeric

OUTPUT #1

Normal data records on tape, 10 records per block.

There may be more than one reel of output,
All normal labeling conventions apply,

FORMAT

Data Field

1 - 15 Stock Number
31 - 35 Quantity
36 - 39 Unit Price
40 - 46 Total Price
16 - 30 City & State

Type Data

Alphanumeric
Signed Numeric
Numeric (See Note 2)

Signed Numeric (See Note 2 & 3)

Alphabetic



PROBLEM nos k 0011TIMMI

OUTPUT #2

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

for summary information

Detail Format

Data Field

Left-Most
Print Position Notes

Stock Number 6

City & State 25

Unit Price .
50 2, 4 & 5

Quantity 70 5 & 6

Total Price 110 2, 3, 4, 7 & 8

SUN! ARY FORMAT
Left-Most

Data Field Print Position Notes

Card Count 10 Allow 5 digits

Total quantity 27 3 & 9

Average quantity 70 Allow 5 digits

Average Unit Price 110 2, 3, 4, 8, & 10

NOTES:

1. Object program is to operate using only 16,154 characters

of memory and 4 tape units.

2. Assume to represent a dollars and cents value.

3. Allow for seven numeric digits.

4. Insert a decimal point and/or commas as appropriate.

5. Zero suppress entire field.

6. Print a "-" symbol to the right of the least significant

character if quantity is negative.

7. Floating dollar sign.

8. Print "CR" if Total Value is negative.

9. Zero suppress all but the low-order 4 digits, no punctuation.

10. Fixed dollar sign and check protect all except the low-order

3 digits.



1ABORATO2Y: PRO3LEX NO. 5 1

CODE THE COOL PROCEDURE Drazion FOR THE FOLLOWING FLOW CHART:

I
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I

I,

LABORATORY: IMIAN PROBLEM NO. 6

TWI CHART THEN CODE IN COBOL THE INDIAN PROGRAM.

The Indians sold Manhattan Island to the white man in 1627 for $24.00.
If the Indians had put the $24.00 in the bank in 1627, what would their
bank balance be in 1968 at 3% interest compounded annually ?
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MINATORY: F.I.C.A PP.013L.M4 I. 7

Flowchart and code the four Cobol Divisions necessary to calculate
P.I.C.A. on a weekly basis. The F.I.C.A. percentage is 4.14 on the
first 7,800.00 of the individual's annual salary. The maximum amount

of P.I.C.A. in any 12 month period is $343.20.

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

Input Tate

1-5 Employee no.
6-25 Name

26-31 Gross pay (this week)
32-36 P.I.C.A. (last week)
37-111 Tear to date F.LC.A.
42-47 Year to date Gross Pay

di

Output Tape,

1-5 Employee no.
6-25 Name

26-31 Gross Pay
32-36 P.I.C.A. (this week)
37-41 Tear to date F.I.C.A.
42-117 Year to date Gross
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LABORATORY: FROM1224110. 8

Class Problem involvin PERFORM' AND SUBSCRIFTIN1,

Each entry of Field 1 (in ascending order) is to be added to each

5th entry of Field 2 (in descending order) giving each 2nd entry of

Field 3 (in ascending order),

In the data division

Field 1 is defined as 100 5-character fields

Field 2 is defined as 500 5-character fields

Field 3 is defined as 200 7-characters fields,
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LABORATORY: P11YROLL4R03L ZX NO.2.

INPUT

1. Card file containing a rate table with 100 entries in
ascending sequence by job number.

Format

Column 1 - "T"
Columns 2 - 4 Job number - three digits
Columns 5 - 8 Rate - four digits, three decimal positions
(dollars, cents and mills)

2. Card records - one card per employee, in ascending sequence by

employee number.
Columns 1 - 4 Employee number
Columns 5 - 7 Job number
Columns 5 - 11 Hours, containing two decimal positions,

OUTPUT

Printer listing, one line per employee.
Positions 1 - 4 Employee number

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

Position 19 - 23 Earnings(print decimal point)

LABORATORY: PAYROLL-PROMM NO. 10

Revise problem no. 09 to allow multiple cards for each employee.

Print one line per employee showing total earnings.



LA1ORATORY: PAYROLL PRCeLEM - PROBLEM O. 11

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

Positions 1 - 3 Department number
4 - 12 Employee identification

number
13 - 22 Employee name
14 - 16. Hourly rate (dollars, cents,

and mills)
19 - 100 Other indicative information

not required in this problem.
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

(dollars and cents)
120 - 200 Data not required in this

problem.

The file is in sequence by Employee Identification Number within Department

Number.

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

Card Column 1

Card Columns 2 - 4
Card Columns 5 - 13

Card Columns 14 - 17
Card Columns 18 - 21

Card Code "5"
Department number
Employee identification number
Regular hours (two decimal positions)
Overtime hours (two decimal positions)

The card file is in sequence by Employee Identification flUmber 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 maintained.
If there is more than one card for an employee, assume the first is correct

and all others are errors to be printed on the console typewriter.

Computations:

Regular hours X Hourly rate = Regular earning
Overtime hours X Hourly rate X 1.5 = Overtime earnirgs
Regular earnings + Overtime earnings = Gross earnings
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The output mnster file contains the same data as the input tile, with

the following fields updated:

Year-to-date regular hours
Year-to-date overtime hours i

Year-to-date gross earnings

A printer listing is to be prepared, with one line for each master

record, showing:

Department number
Employee identification number
Employee name
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.
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1.

LABORtITORY: EMDYEE EDUCATI011 LEVEL PROBLEM - PROBLEM li0.12

1. This problem consists of reading an organization card file, counting

the number or people in each of four education groups and printing

a one line total for each organization.

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

3. The input card format is:

CC 1 - 10 Department Number

CC 11 - 30 Department Name

CC 31 - 70 Education codes for as many as 40 individuals

CC 80 Code of E is valid Education

Code of 9 is END OF JOB any other code is invalid.

a. There are no label records.

b. There may be one or several cards for each organization.

e. The codes are:

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

D - Grade School

d. If a card.is read with an invalid code in Col. 80 bypass it.

4. The output print format is:

Print Pos.

1 - 10
16 - 35
41 46
51 - 56
61 - 66
71 - 76

Department Number
Department Name
Total Graduate Degrees
College Degrees
High School
Grade School

a. Report should be double spaced printing 51 detail lines and

a columnar header on each page (abbreviations may be used in

the header).

b. Each total is six digit field. The print total is a seven

position edited field consisting of 6 integers and a comma.
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LABORATORY: CUSTOMER FILE CONVERSION PROBLEM: PROBLEM NO. 13

Flowchart end code the four Cobol Divisions for the following program

CUSTOMER FILE CONVERSION

There are 200,000 cards in a file of customers. Create a tape file

of these cards in order to convert the job to our new tape computer.

It has been decided to convert only those cards which are for customers

Who have done business with us in the last two years. Therefore any

card with a date older then 1966 will not be written to the tape, how-

ever, we should compile a printed list of these customers so that our

salesmen can call on them. All cards which are legitimate customer

name and adiress cards will have a "C" in card column 60. Any card

not having this should be ignored.

Record Layouts

Card Input 1 x 80

Field Card Col.

Customer No. 1 - 6

Customer Name 7 - 16

Street Address 17 - 31

City 32 - 46

Attention Line 47 - 61

State 62 - 63

Zip Code 64 - 68

Date (of last sale mo. day 69 - 74

yr )

Blank 75 - 79

Customer Code "C" 80 - 80

Tape Output 10 x 100

PositionField

Customer No.

Name
Street Address

City
Attn. Line
State
Zip Code
Date (of last sale)

1 - 6
7 - 21

22 - 41
42 - 61
62 - 81
82 - 83
84 - 88
89 - 94

Territory Code 95 - 96

Salesman's # 97 - 100

Tape Label = "Customer File"
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CUSTO! 'ER FILE CONVERSION PROBLEM (CONTINUED)

Printer Output

Field Print Position

Customer Name 10 - 24

Street Address 28 - 42

City 45 - 59

State 62 - 63

Zip Code 66 - 70 mo da yr

Date of last sale 75 - 82 xx .. 30C - XX

Heading - "Customer File Deletions"

When writing the card to tape leave space for the salesmans no. and terr-

itory code even though we will not currently have the information. In-

crease the size of the name, street address, and city portions of the

record. The state area is 2 digits with a 5 digit zip code, conforming

to the U. S. post office regulations.
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LABORATORY: GRADE REPORTING-PROBLEM NO. 14

A grade reporting system uses card input containing student

identification nutter, name, course number, course name, and

course grade.

The card format is as follows:

Card Column 1 "1" (card code)

Columns 2 - 5 Student identification number

Columns 6 - 8 Course number

Columns 9 - 28 Student name

Columns 29 - 48 Course name

Columns 49 - 50 Course grade

The cards must be sorted in ascending order by student ident-

ification number in order to match the sequence of the student

tape master file.

Write the control card parameters to sort the file, using

carat input and tape output.

LABORATORY: PROBLEM 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 parameters to utilize a Tape -to- Printer utility

routine to print the entire file, with each 100 character record

printing on a separate line. The tape label identification is

"Tape 16."

LABORATORY: PROBLEM NO. 17

A disk file contains 400 character records, blocked 2. The

first half of the disk pack contains the file, the other half

is 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."



PHASE TWO

TECHNIQUES AND APPLICATIONS CLASS LABORATORY TOTAL

Data Processing Systems and Procedure Concepts 18 6 24

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

'9r
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1.

DATA PROCESSING SYSTEMS AND PROCEDURES COZCEPTS

Suggested Time: Twenty-four hours

Description: A study of the many factors involved in utilizing

a computer as a data processing tool.

Mhjor Divisions:

I. SYSTEMS ANALYSIS

II. DES=

III. IMPLEMENTATION

IV. FINALIZATION

Objective:

To acquaint the student with a comprehensive view

of the 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

imaginative creative way of reviewing, analyzing

.
and improving a method of operation. In larger organ-

izations there may be a separate systems department,

but very often the systems and programming functions

are combined. In any event systems and programming

A
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personnel must work hand in hand. This section con-

centrates or the detailed systems analysis and design

that concerns computer data processing, rather than

systems in general..
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DEFINITIONS:

System - is the complete plan

A system is a set of related procedures which provide

the plan of action for carrying out basic objectives.

Procedure - steps within the system

Procedures are the actions or steps which are taken in

carrying out a function as part of a system.

Operation - a step in the procedure

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.



DATA PROCESSING SYSTEM AND PROCEDURES CONCEPTS

I. ANALYSIS

A. General Analysis

1. Determine problem areas

a. Object of complaint

b. Backlog of clerical work

c. Anticipated backlog of clerical work

d. Undue high cost of production

e. Over elaborate control measures

f. Not functioning according to managements expectation

g. Need for management information

2. Objectives

a. Improved management information

b. Improvement of time and cost/production ratio

B. Specific Problem Definition

1. Current operations of application

2. Statistical evaluation

a. Volume

b. Equipment

0. Personnel

A. Time

e. Cost

C. Determine Method of Improvement

1. Electronic data processing

2. Refine manual system



3. . Combination of manual and electronic data processing methods

D. Scheduling; considerations

1. Manpower resources

2. Financial resources

3. Equipment

II. DESIGN

A. Preliminary considerations

1" Equipment

a. Ability of computer to handle additional load

b. see for new or faster peripherals

2. Utility software

a. Availability

b. Efficiency

3. Timing estimates

a. Machine

b. Clerical

4. Processing methods

a. Batch

b. Beal time

5. File organization

a. Sequential

b. Control sequenced

c. Bandon

6. Control considerations

a. Audit trails
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b. Input/output validity control

c. Record ccunt checks

d. Cross-footing checks

e. Back-up files

f. File reconstruction procedures

B. Systems Flow Chart

1. File creation

2. File maintenance

3. File updating

4. Output

C. Records

1. Type

a. Input/output

b. Master record

2. Size

a. Pertinent data

b. Expansion provisions

3. Format

a. Fixed or variable length

b. Blocked or unblocked

4. Arrangement

a. Sequential

b. Control sequential

c. Random
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5. Limitations

a. Memory size

b. Peripheral storage

c. Program size

D. Forms Design

1. Purpose

a. Source documents

b. Computer reports

2. Logical placement of items

3. Readability

. h. Physical characteristics

a. Paper grade

b. Color of paper

0. Size of paper

d. EUMber of carbon copies

5. Retention period

a. Administrative

b. Fiscal

0. Legal

6. Economies

a. Avoid unnecessary preprinting of computer reports

b. Avoid unnecessary copies

c. Utilizeexception reporting (printing exceptions only)

d. Evaluate practicality of manual processing for exceptions to

rule



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

F. Documentation

1. Departmental procedure manuals

2. Flow charts

a. System

b. Job

3. Record layouts

4. 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 manuals

3.. Programmers procedure manuals

4. Operators procedure manuals



. -85-

IV. FINALIZATION

A. Combine documentation

B. Evaluate new system

1. Cost

2. Objectives met

3. Comparison to old system

C. Recommendations

D. Final reporting
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INTEGRATION OF SYSTEMS AND PROGRAMMING

Suggested Time: Thirty hours

Content: Case study problem illustrating the inter-relationship

between systems and programming.

Major Divisions:

Objective:

I. INTRODUCTION TO PROBLEM

II. DEFINITION OF TERMS

III. VOTERS REGISTRATION SPECIFICATIONS

IV. SYSTEM. FLOWCHARTS

V. LIST OF PROGRAMS

VI. INDIVIDUAL PROGRAM SPECIFICATIONS

To ensbl3 the participant to place in proper context

the intermingling elements of systems and programming.

A case study approach is used as a practical method

to achieve this objective. After presentation of the

problem the instructor may 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 create system flowcharts, program block

diagrams, decision tables, forms design and programs.

The instructor may assign any or all phases of the

problem as laboratory exercises.
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INTRODUCTION

In order to develop an appreciation of the important role of

efficient design, as opposed to the subordinate role of programming

in electronic data processing, the following problem has been presented

to allow the participants to develop their own system. Voters! regist-

ration has been chosen as the case study, because of its general interest

to the individual 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 hardware

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

dismission.

The suggested solution involves a computer configuration consisting

of:

1. 8,000 bytes of memory (80

2. Card reader

3. Card punch

4. Printer

5. Three magnetic tape units
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t

Sequential tape processing methods are therefore utilized. If

the configuration included random access devices, other techniques,

such as indexed sequential file organization, might be employed.

The participants should be required to:

1. Design and flowchart a system to produce the desired results.

2. Develop a suitable master record.

3. Determine file organization.

4. Determine control requirements.

5. Design the input/output layouts.

6. Determine individual program requirements.

7: Develop one or more of the programs.

8. 'Document the system.

F

1



II. DEFINITION OF TERMS

A. Hierarchy of Political Area

1. County - municipal subdivision of a state.

2. District - a political section of 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 a polling place. The area is broken into precincts to make it

easier for the populace to vote.

B. Registration Period - that time before each election when, at

specified locations, clerks from the voting office accept new

registrations and changes to the status of previously registered

voters.

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

which is used by the candidates and committeemen in getting the people

out to vote.

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

He is elected by the people residing in that ward. His job is to

build and maintain political 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. The clerks

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



I

name, and then have him sign the certificate.

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

to periodically tour his assigned district and determine if anyone should

be purged from the rolls.

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

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

be the person's social security number.
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III. VOTERS' REGISTRATION SPECIFICATIONS

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

A. The entire county is made up of six (6) districts which are divided into

seventy (70) municipalities. Each municipality is farther divided into

wards, and precincts. This structuring is referred to as the political

area.

B. Before each election, registration periods are opened in order to accept

new registrations and changes to the current records.

'C. Ten (10) days before the election, a complete list of registered voters

(by street within voting districts) must be available for distribution

to the candidates and local committeemen.

D. A certificate must be prepared for each voter. This certificate is

signed by each voter at the polling place and becomes a 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.

E. Those voters who do not cast 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 reinstated, a person need only sign in the space pro-

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

purged from the master file.
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F. A voter can also be purged from the file by a district inspector, for

the following reasons.

1. Deceased (or declared legally dead).

2. Declared legally incompetent

3. Committed to a penal institution

4. Committed to a mental institution

5. Moved from the area
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VOTER SYSTEM POST-ELECTION PROCESSING
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LIST OF PROGRAMS

A. Creation of Master File (Conversion Run)

B. PreElection Processing

1. Master File Update

2. Street List Sort

3. Street Lists

4. Registration Recap

5. Sort for Certificates

6. Certificate Run

C. Post- Election Processing

1. Sort of Unsigned Certificates

2. Voting Data Update

3. Purge Notice Run

4. Reinstatement Run

5. Purge or Final Update

6. Sort by Identification Number

VI. INDIVIDUAL PROGRAM SPECIFICATIONS

A. Program Flowcharts

B. Program Descriptions

C. Input/Output Formats



CONVERSION RUN.

II

PURPOSE:
To create, on magnetic tape, the master file which will be used

throughout the system.



CONVERSION RUN

This run creates on magnetic tape the master file of all registered

voters. As each card is read, 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 individual record will also go through a table look up in order

to assign the proper municipality name in the address section of the

master.

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

blocked five (5).

414



RECORD LAYOUTS

MASTER RECORD TOTAL RECORD .

Field Field Size Field Field Size

Code p.: 1 Code 1

Political Area 6 Political Area 6

Identification Number 6 Male Republican 6

Voter Last Name 15 Female Republican 6

i

Voter First Name 9 Male Democrat 6 ,

Voter Initial 1 Female Democrat 6

Address 22 Male Others 6

Mbmicipality 18 Female Others 6

Zip Code 5 Male Total 6

Last Voting Date 3 Female Total 6

Sex 1 Filler 45

Party 1 Total 100

Certificate NUmber 6

Filler 6

Total 100

F

NOTE: For simplication of tape processing, voter records and total records

are designed as 100 character records.

Purge record is the. same as the master record.

Recap record is the same as the total record.

Unsigned voters certificate record contains only the 6-digit certificate

numbers, blocked 16.
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MASTER FILE UPDATE

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 voting

office is received at the close of the registration period. There

will be three types of transactions. The type of change is indicated

by card code.

2. Additions - these are the new registrations and must contain

all the detail data 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.

a. Deletions - To remove a record from the file the card must

contain the voting district and the identification

number of the record to be dropped, and the delete

code.

During the update, a register Will be produced showing each transaction

and an indication of the action taken. New total records will also be

constructed and written to the 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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YOUR COUNTY

UPDATE REGISTER

DISTRICT NAME & ADDRESS PARTY SEX NUMBER LAST VOTE ACTION

1-13-02-1 RICHARD SMITH R M

39 MALI STREET
YOURTOWN

1-13-03-2 JANET JONES D F
25 VINE STREET
MYTOWN

2-36-02-1 MOLLY MAGUIRE
75 ASH S
OURTOWN

.

3-68-04-5

r Di

R F

56 PENN STREET D

TOM JONES
408 CHURCH STREET
OURTOWN

R H

107532 0 66 DELETE

234567 ADDITION

376245 G 66 OLD MTA

CHANGED DATA

398541 ADDITION

INPUT RECORDS
CHA.NGES

ADDITIONS
DELETIONS

OUTPUT RECORDS

195,075

5,025
1,500

1989E00

10,500
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STREET LIST SORT

PURPOSE:
To arrange the master file of voters by street within votin3

district.
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STREET LIST SORT

ThiE 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

3. Street number

4. Street name

5. Voter's last name

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

complexes and rural areas will also appear alphabetically under a

common address.
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STREET LISTS

STAR VT

LISTS
RECAP

Fitt

PURPOSE:
To prepare a complete list 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-

iliation of each voter. At the end of each voting district totals

will be printed showing party affiliation only.

These lists must be available for distribution 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 recap totals.



DATE

(VOTING DISTRICT IDENTITY)

-110-

YOUR COUNTY

STREET LIST PAGE NO.

PARTY NAIL' ADDRESS IDENT . #

R JOHN DOE 23 MAIN STREET 264890

D MARY SMITH 27 MAIN STREET 126386

D JOAN Q PUBLIC 35 OAK STREET 735269

I RICHARD MA KE BELIEVE 37 OAK STREET 234567

R MARY ANN JONES 97 PENNSYLVANIA AVE 765864

REPUBLICAN

276.

DEMOCRAT

325

OTHER

49

TOTAL

650



REGISTRATION RECAP

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

three different arrangements:
1. By precinct
2. By municipality
3. By district
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REGISTRATION RECAP

Using the recap file created during the street list run, this three

pass run will produce the following recaps:

1. By precinct

The totals by party, sex, and a grand total will be shown

for each individual precinct, starting each municipality on

a separate page.

2. By municipality

The same totals will be shown on one line for each municipality.

Each district will start on a new page.

30 By district

The same totals will again be shown, but now there will be

only one line for each district and the report will be con-

tained on one page.

These recaps will be made on either multiple-part paper or on repro-

ducible masters, depending on the number of copies required by the

registration departments.



4

WARD PREC .

03. 1
01 2
02 1
03 1

-113-

YOUR COUNTY

RECAP BY PRECINCT

MUNICIPALITY NAME

REPUBLICAN DEMOCRAT

MALE FEMALE MALE FEMALE

5
1078

128096

52
97

176
127

OTHER TOTAL

MALE FEMALE HALE FEMALE

98 146 15
276 193 23
163 257 10
293 265 5

FORMAT 1 EACH MUNICIPALITY ON A SEPARATE SHEET

YOUR COUNTY

RECAP BY MUNICIPALITY

. .
DISTRICT #

MUNICIPALITY

YOURTOWN

MYTOWN

OURTOWN

9
19
6
1

188 106
407 314
382 439
439 1403

REPUBLICAN DEMOCRAT

MALE FEMALE MALE FEMALE

987 869 760 586
1,638 968 1,675 1,432
2,537 1,860 1,548 1,226

FORMAT 2 EACH DISTRICT 0 A SEPARATE SHEET

OTHER
MALE MALE

65 23
1 0

21. 9

TOTAL
MALE FEMALE

1,832 1,478
3,334 2,400
4,106 3,095

DISTRICT

FIRST
SECOND 14,759 15,733 18,630 17,581
THIRD
FOURTH
FIFTH
S ratt
TOTAL 45,862 30,791 52,196 45,789

YOUR COMITY

RECAP BY DISTRICT

REPUBLICAN DEMOCRAT

MALE FEMALE MALE FEMALE

9,864 7,609 10,553 10,432

IP,

FORMAT 3 "EciTIISF,3 ONLY on SHEET

OTHER TOTAL

MALE FEMALE MALE FEMALE

138 34 20,585 18,075
13 8 33,402 13,327

1,135 863 99,193 77,443



SORT FOR CERTIFICATES

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

within voting district.
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SORT FOR CERTIFICATES

This sort will arrange the file in alphabetical order within voting

districts in order to prepare the voter certificates. The fields

to be used in this sort are:

1. District, municipality, ward, and precinct.

2. Record code (voters and total records)

3. Voter last name

4. Voter first name

5. Voter initial



t

CERTIFICATE RUN

PURPOSE:
To prepare the voter certificate cards which must be signed by

the voter before he casts his ballot.
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CERTIFICATE RUN

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 name and address

2. Voting district

3. Party affiliation

4. Date of election

A header card will be used containing the date of the election and the

starting certificate number. As each certificate is produced, its as-

signed number is written into the space provided on the master record.

This number mill be used in a later run to update the date of last voting

in each record.

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

1. Number of records read

2. !Amber of records written

3. Starting and ending certificate numbers

4. Total number certificates produced.



e

NAME

-113-

I

YOUR COUNTY

VOTER CERTIFICATE CARD

ADDRESS

107956

LEGEND

..oramsramearsummammilommumen*

WARD PREC . PARTY

MUNICIPALITY

VOTER

ELECTION CLERK

CARDS ARE PRENUMERED AND A CARD IS PREPARED FOR EACH REGISTERED VOTER
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SORT OF WISIGNED VOTER CERTIFICATES

PURPOSE:
To convert the unsigned voter certificates to tape and sort in

certificate number sequence.

R
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SORT OF UNSIVED VOTER CERTIFICATES

After the election is official, the signed certificates are stored as

a permanent record and the unsigned cards are returned to the data

processing department for file updating. The certificates are run as

input to the sort, and the output is a tape file of the unsigned cer-

tificate numbers. This file will be used as input to the Voting Data

Update run.

The unsigned cards are used because:

1. The signed cards are a permanent record

2. The volume will be smaller and result in faster processing.
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VOTING DATA UPDATE

PURPOSE:
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

which no unsigned card 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

year in which 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.

2. Actual votes by party and sex.

3. Percentages.
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PURGE NOTICE RUN

PURPOSE:
To prepaie notices of impending purge.from the file of all those

who have not voted in the last five (5) consecutive elections.



I

IIIM 1..1......17611RIX

This run checks the last voting-date of each record. If a voter has

sot voted in five (5) consecutive elections a notice of purge is pre-

pared. These notices are two-part post cards which contain the couplets

detail of the voter. Also printed on the notice vill be a date by which

the voter should sign and return the card if he wishes to be reinstated

on the file.

As a notice is prepared, the record is written onto another tape to

create the purge file which will be used in the actual purge run.



NOTICE FOR PURGE AND NEINSTATEONT

ii.

IIIIPEOINDININDIIIIIIIP110111110eIgetION111111011011111110
LEGEND OF PURGE AND REINSTATEMENT

VOTING DISTRICT LAST VOTED

RETURN DATE

ONE AND ADDRESS

1111=1111111=11111111751172111111111111.
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REIIISTo.....A..IUITEntiT

PURPOSE:
To eliminate from the purge file those who have indicated a

desire to remain on the registration roles by returning the

purge notice properly signed.



t

REINSTATE-8N RUN

The cards whith have been properly signed and returned for reinstatement

to the file are now passed against the purge file. When 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

detail of each voter uho is being reinstated. At the end of the run totals

will be printed showily.; the total of reinstatements and the number to be

purged.
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DISTRICT

1-12-01-1

2-324-03-4

2-46-07-1

3-62-01-3

YOUR COUNTY

REINSTATED VOTERS LIST

NAM

JOHN SMITH

MARY BROWIT

PAUL DOE

SAM JONES

VOTERS P.EINSTATM 372

VOTERS TO BE PURGED 793

ADDRESS NUMBER PARTY

109 MAIN STREET 367298

78 OAK STREET 839275

212 PENN STREET 923847

7 RACE STREET 143206
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PURGE OR FINAL UPDATE

PURGED

VOTE!;

AIST

PURPOSE:
To bring the master to current
those who did not return their
the inspector has indicated no

status by purging from the file
notices, and also those voters
longer should be kept on the file.
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PURGE OR FINAL UPDATE

In this run the purge file and any inspector purge cards are matched

against the master file. The records that were changed for rein-

statement are adjusted on the master. All others on the purge file

are omitted from the 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

initiated by the district voting inspectors. The inspector will purge

for the following reasons:

1. Deceased (or declared legally dead)

2. Declared legally incompetent

3. Committed to penal institution

4. Committed to a mental institution

5. Moved away from the area.

Ir
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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 4

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

2. MOVED OUT OF AREA

3. DECEASED

4. LEGALLY INCOMPETENT

5. COMMITTED TO PENAL INSTITUTION

6. COMMITTED TO MENTAL INSTITUTION
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'SORT 111-14

PURPOSE:

To arrange the master file of voters by identification number

within voting district.



36-

SORT iP4

The file is sorted by identification number within voting district.

This will put the file into the proper sequence to start the cycle

again for the next election.
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PRACTICAL APPLICATIMS III IMUSTRY

Suggested Time: Nine hours

Description:

Major Divitions;

Objective:

This section presents case studies of selected

applications what are currently being used in the

field of data processing.

I. CASE STUDIES

II. OTHER APPLICATIOS

To present general applications used by industry

to supply the current information required by

management, to make sound decisions. Class dis-

cussion of the case studies and other typical

applications mentioned xfill help to develop a broad

realization of the capabilities and ftuictions of data

processing in industry.

Case studies contain sufficient information to be

used in laboratory exercises.
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CASE STUDY A - SALES STATISTICS

One of the most common and important types of reporting gen-

erated by a data processing department is the analysis of sales

statistics. The sales department is interested in the performance

of product lines in general, in comparison to the same interval

last year, and forecasted sales. They use this information in direct-

ing and determining salesmen quotas, product ouantity requirements

(inventory), product modification, and adjusting of forecasts. The

production department needs sales information to prepare fJr future

demandd. The advertising section will be able to determine the effect-

iveness Of their campaign and the direction of future emphasis. Man-

agement uses this information in determining the profitability of

product linei and as a guide in the direction of continuing company

effort.

Analysis by product is not the only method of presentation. The

same 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 sales. A further re-

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



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

sales representative. Each card contains the following:

1. Product identification number

2. Quantity of the sale

3. Salesman identification number

4. 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

2. This month-last year sales of each product

3. Current year-to-date total sales of each product

4. This month-last year-to-date sales of each product,

The Salesman and Territory report which presents

1. Total months sales by each salesman within territory

2. Total sales produced by each territory

3. Grand total of company sales for the month,

The master record of each product contains:

1. Product identification nuMber

2. Unit price

3. Current year-to-date total

4. This month-last year-to-date this month

It is maintained in products number sequence, using indexed sequential

file organization.



To prepare the first report, the cards are sorted byproduct

number and then matched against the master file. As the report is

being prepared the'year-to-date figures in the master are updated and

a transaction Zile is 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 salesman 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.
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1

[

COMPANY A

DATE XX/XXIIX . REPORT 2

SALESMAN AND TERRITORY REPORT

SALESMAN TERRITORY

PAGE NO.

TOTAL.

.102

115

122

1,500.00

975:00

1,050.00

1

1

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

905 572.00 9

915 635.00 9 2,777.50

GRAND TOTAL 29,272.75

FIGURE 2 - REPORT BY SNLEVAN WITNIN TERRITMY
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FIGURE 3 - COMPANY A's PROCMURE TO PRODUCE ITS REQUIRED SALPS REPORTS.



CASE STUDY B - INVENTORY CONTROL

It is important to a company to have current and precise

information about its inventory. The supply of raw materials, work-

in-process, and finished products often represents the company's

chief investment.

To maintain an oversupply in the stockrooms will result in

unnecessary binding of working capital, and 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 which 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-order against quantities required by sales forecasting.

From thii analysis the re-order point and the quantity to be ordered

can be determined. The following day-to-day procedure will control

souse of the routine decisions (i.e., when to order and how much) and

provide management with inventory statistics necessary to assist in

company decisions.
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Case study B presents a basic system of inventory control.

The nature and complexity of industry will in many cases require a

mote sophisticated and expanded system of inventory control. Some

other areas linked to inventory are:

1. Determination and allocation of equipment, labor and material

2. Scheduling of production and delivery

3. Analysis of labor and material expenditure

4. Calculation of direct and indirect cost to establish prices,

and maintain profits

5. Project changes and trends in market 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.

2. Month and year-to-date histories

3. Analysis of fast and slow moving products (market analysis).
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Company B, a distributor, processes inventory daily and produces

two (2) reports

1. Inventory Status Report shows the available stock, ship-

ment demands, re-order point, shipped today and maximum

order quantities. This reflects all stock on hand.

2. Todays shipments showing what was shipped today and the

new balance.

The master file in ascending part number sequence contains the

following:

1. Product code

2. Quantity on hand

3. .Quantity on order

4. Economic order quantity

5. Maximum order quantity

6. Reserved for shipment

7. Unit price

Two types of transactions are used in this process:

1. Today's shipments reduce the quantity on hand

2. Today's sales increase reserved-for-shipment but do not

actually 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 trInsactions are sorted by product

code. As the transactions are matched against the master, the on hand

or reserved for ship=ent field is updated and listing of all shipments

is printed ( Figure 1). The updated master file is then processed to

produce the inventory 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.



COMPANY B

INVENTORY SI Iik2IT REPORT

an LiCAVYJC PAGE NO.

PRODUCT IN STOCK ISSUED NEW BALANCE

72 5720 475 5245

107 4500 1000 3500

120 580 25 555

150 321 75 246

275 1793 250 1543

310 620 35 585

FIGURE 1 - REPORT OF TO SIIIPMENTS
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t

FIGURE 3 - DAILY INVENTORY PROCESSING OF CONTANY B
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CASE STUDY C - PAYROLL

A standard data processing application is payroll. The fund-

amental concept of Payroll sounds very simple; a time card showing

the hours each employee has worked and a master file containing his

rate and accumulated totals are supplied, then his check is calculated

and printed and the totals are updated. In actuality, payroll 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

may not be sufficient to handle all the deductions.

The master file must be kept up-to-date with many changes in order

to accurately and efficiently perform payroll processing. Some of

these changes are:

1. Pay rate

2. Marital status

3. Number of dependents

4. New, deleted, and adjusted deductions

5. Adjustments for prior errors

6. New employees

7. Deleted employees.
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Master fil totals must be updated each pay period to maintain

the figures neeJA. to prepare the quarterly and yearly reports required

by government agencies. i.e., 941 report of quarterly earnings, and

W-2 with-holding tax statements.

.Piecework or incentive payroll, where 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 personnel that are

paid on a salary basis instead of time or incentive. A few of the

areas that may also be provided for are:

1. Retirement plans

2. Accrual of sick leave and vacation pay

Payroll processing results in a wide variety of reports which

serve as documentation of all actions taken and allow for auditing the

.a.ccuray.of the work. They range from basic payroll 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

incentive, 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 changes have been made and documented,

and that calculations to develop 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

C. Deductions

D.. Time worked

E. Incentive earnings

2. Payroll Register

3: Check file

Each employee is listed on the payroll register (Figure 1) which shows:

- 1.. .,Employee number

2. Daployee name

3. Department number

4. Gross pay

5. With-holding tax

6. tax

7. Other deductions

.8. Net pay

9. Check number which is assigned at this time

10. -Departmental and company totals.

.4
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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 later runs to

produce personnel performance and cost distribution reports.

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

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. Mortgage and commercial loans

4. Installment loans

B. Publishing and Printing

1. Automatic typesetting..

2. Printing scheduling

C. Manufacturing

1. Accounts receivable and Accounts payable

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 mai/Aenance scheduling

3. Vehicle cost reporting
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PRACTICAL APPLICATIONS III SCHOOL ADMINISTRATIOIT

Suggested Time: Nine hours

Description: Case studies in school administration where data

processing has been effectively put to use.

Major Divisions:

Objective:

I. CASE STUDIES

II. OVER APPLICATIONS

To develop an insight to areas where data 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-

ions of problems in these familiar areas the participant

will develop an appreciation of -data processing as a

helpful tool. Class exercises on file design, record

layouts, and flow charting, based on the detail of the

case studies, maybe included.



CASE STUDY A - LTTEDIDATTCE ACCGUIVIT7

This system is for the collection and reporting of student

attendance data. At the beginning of every marking period, attend-

ance cards'are prepa7ed 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 transfered to tape, creating a daily attendance file

which is then sorted by student number. This file is matched against

the master to update the students attendance history and produce a

daily absence file. The absence file is sorted alphabetically and

a daily-absence report (figure 1) is prepared showing each student

absent today and his total absences for the year. This report is

forwarded to the school secretary who will prepare copies for distri-

.butidn':0 all teachers. The attendance cards are returned to the

homeroom teacher.

Three times each year the master file is sorted alphabetically

to prepare a state-required report illustrating.

a. student number

b. student name

C. grade

d. sex

e. summary by grade showing total enrollment and total absences
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At the end of each marking period the file is sorted alphabetically

to prepare the irregular attendance report (figure 3). This is an

.
exception report of those students whose absences are greater than

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

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

erent school norm. This report contains:

a. student number

b. student name

c. grade

d. sex

e. total absences this period and this year

f., day of the week pattern of absences in total

Figure 4 is a systems flow chart of the attendance accounting

procedures.
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DATE DAILY ABSENCE REPORT PAGE NO.

STUDENT STUDENT GRADE ABSENCES TO DATE

# NAME

1032 JOE A DOAKS 10 6

1045 MARY I FORREST 9 2

1129 HARRY B IAIILESS 12 1

1361 PETER D SMITH 11 4

FIGURE I- DAILY A'3SENCE REPORT
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IRREGULAR ATTENDANCE

ANY SCHOOL
DATE XXAVXX

STUDENT STUDENT NAME GRADE 24/F ABSENT THIS PATTERN

NUMBER
MONTH YEAR MON. TUES. WED. THURS. FRI.

1496 J0101 S DOE 10 N 3 10 1 3 2 4

1063 *ALEXANDRA P J0: ES 12 F 4 4 1 1 1 1

1975 JANE X. atm 9 F 1 3 2 1

1209: -SAMUEL N WOODS 11 M 5 12 1' 3 2 1 5

1321 JOSEPH P ZILCH 12 M 4 13 6 1 1 1 4

FIGURE 3 = EXCEPTION REPORT OF THOSE STUDENTS ABSENT NOM; VAN TfIl, PP.E-DETERMED

SCHOOL Nomi
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NOTES: 1. AT STATE SPECIFIED
INTERVALS

2. END OF EACH MIMING
PERIOD

FIGURE 4 - SYSTEMS FLOW OF ATTENDANCE
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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 analysis reports. From the

master course schedule mark sense cards produced containing the

course number, course name, instructor number, instructor name

and the student number. These cards are sent to each instructor

at the end of every grading period'for him to complete and return

to the data processing department. The teacher mark senses each

student's grade and any coded comments he may wish to make.

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

tape; this is the student grade file. This file is now sorted by

studerit number and matched with the master student file to update

the master reflecting current grades. This update is necessary to

maintain the history of each students class perfdrmance and pertinent

instructor comments. This data may be analyized to keep the guidance

counsellors up-to-date with each student's performance for guidance

requirements. Al 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 mark analysis report (Figure 2)

which lists each class showing:
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1. Instructor number

2. Course number

3. Instructor name

4. 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 which may be produced from the student grades are:

1. Grade point averages

2. Ranked grade point average

3. Low grade report

4. Total grades by course

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

.di
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MEMORIAL HIGH

TEACHER COURSE
NO. NO.

102 325

103 325

104 325

105 .350

106 350

106 375

COURSE
TITLE

ALGEBRA I

ti

11

U.S. HIST.

ti

PHYS. ED.

NARK ANALYSIS

# # #
A's B.'s C's

5 8 15

7 10 12

4 8 18

10 12 8

8 8 14

15 12 3

#
D's

2

3

1

#
F's

1

AS OF

% %
A's B's

16 26

22 31

13 27

33 40

26 26

50 40

10/68

%
C's

48

38

60

27

45

10

%
D's

6

9

3

F's

4

FIGURE 2 = NARK ANA! YSTS REPORT
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CASE STUDY C - DISTRICT CENSUS

In order to aid school officials in effectively planning for

the use of current facilities, bUilding expansion, and faculty

requirements, a master file of all children within the district is

maintained. As a child is put on the master file he is assigned to

the school in which he will be enrolled, according to pre-determined

areas within the district. Each year a house to house canvass is

made to verify existing data and record changes, such as new children,

and those that have left the area. This data is transcribed to punched

cards and used to update the master file along with cards indicating

failure to be promoted, which are supplied by each school. During

the update, a register is printed of each change made to the master

file. For those children on the master not affected by a change card,

the att.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 age group. Figure 1 is a sample of this resister.

The 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 birth

4. Grade

As this report is prepared a file is created with information about

pre-school children.
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Figure 2 is an illustration of the alphabetical list of students

by school. This report supplies the necessary information about

present enrollment that administrators must have; it's also used

by the school nurse and the attendance officer.

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 aae grolil within school. This report

(Figure 3) supplies the administration with pertinent data on the

demand that will be put on school facilities. This information will

help to effectively plan for faculty and space reauirements.

This system of census greatly reduces the clerical work needed

to maintain census data, and to produce the statistics that must be

available to best utilize present facilities and properly plan for

future requirements.

Figure 4 illustrates one method of processing census data.



CENSUS CHANGE REGISTER

1968

NAME ADDRESS SEX SCHOOL GRADE CHANGE

._.

MARY A BROWN 35 JONES STREET F 10 NEWBORN

ALICE B COIN 441 MAIN ROAD F 8 12 DECEASED

TOM C FIELD 39 VINE STREET M 10 9 TRANS FROM SCHOOL 6

PETER D HAIL 107 RACE STREET 21 7 10 MOVED AWAY

PAUL E JONES 39 ASH STREET M 5 9 FAILED GRADE 9

. .

AGES UNDER 01 02 06 07 13 14 15 16 TOTAL

BOYS 45 59 39 72 81 75 82 63 91 1,789

GIRLS 52 58 46 79 95 68 85 92 85 2,125

FIGURE 1 = CHANGE TO THE .1 'AST ER CENSUS FILE AND RECAP BY AGE GIZOUP



STUDENT

SCHOOL NO: 10

ADDRESS

SCHOOL NAME: MEMORIAL HIGH

SAX BIRTH GRADE SCHOOL

JOHN A ADAMS 123 HIS STREET 14 6 - 12 - 42 10 10

MARY N BROWN 72 MAIN STREET F 7 - 13 - 42 10 10

MARTHA L CLASS 35 VINE STREET F 8 - 15 - 40 12 10

PETER J COOPER 107 RACE STREET 1.1 9 - 21 - 43 9 10

TON T FREEMAN 212 CRUZ LANE M 3 - 17 - 41 11 10

ANN L LONG 21 PARE AVE F 12 - 25 -13 9 10

FIGURE 2 = ALPitB:.TInL LIST OF sn'i)::Tes BY SCHOOL



NAME

SCHOOL NO: 10 SCHOOL NAME:

ADDRESS

MEMORIAL HIGH

SEX BIRTH

JOHN A DOE 121 SOUTH STREET M 6 - 12 - 62

BILL M FIELD 72 OAK STREET M 5 - 25 - 62

ALICE L HOPE 102 ASH STREET F 2 - 23 - 62

PETER B SMITH 77 VINE STREET M 12 - 18 - 63

MOLLY F BROWN 395 MAIN STREET F 3 - 15 - 63

MARY G JONES 33 RACE STREET F 11 - 21 - 64

TOM H HOPE 102 ASH STREET )1 7 - 21 - 65

FIGURE 3 = PRE-SCVOL CHILDREN BY BIRTHDAY WITHIN SCHOOL ASSICINED
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II. OTHER APPLICATIO:IS

A. School Budgeting and Accounting

B. Payroll

C. Purchasing

D. Inventory of School Supplies

E. Payable & Receivables

F. Cafeteria Accounting

G. Library Cataloging

H. Registration and Class Scheduling



Suggested Time:

Content:.

Major Division:

Objective:

'7

ADVANCED CLASS PROBLEM

Eighteen hours

A case problem ,eaui'ing the extension of an application

to inco,porate additional functions.

I. PRESENTATION OF PROBLEM REVIREMENTS

To enable the student to apply his data processing

knowledge in a realistic situation. This is achieved

by presentation of requirements which 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

requirements, and report layoutt:
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ADVANCED CLASS PROBLEM

I. PRESENTATION OF PROBLEM FEUIRE:4ErtTS

Problem Statement:

The grade reporting system, as presented in Applications in

School Administration, produces two reports; Report Cards and Mark

Analysis. The system 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 grades 9 - 12. Each

report is prepared at the end of the marking period.

Report Specifications;

1. Grade Point Averages: 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

graduation credit points. Course weights are normally one, but may

.range from .3 to 2, which is based on the number#of course hours and

other factors. A course weight less than 1 indicates the course is

not a major subject. Grades are reported alphabetically: A, B, C, D,

and F. The computation uses the numeric equivalents: A = 4, B = 3,

C = 2, D = 1, F = O.

The computation to determine Grade Point Averages is based on

major subjects only:

Course Weight X Grade = Quality Points.

Total Quality Points * Number or Subjects = Grade Point Average.

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

number within homeroom within grade.
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2. Honor Roll Lists: Two honor roll lists are to be prepared.

Students with a grade point average of 3.a33 and 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 homeroom.

4. Rank In Class: The students' 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.

When determining class rank there maybe a number of students with

the same grade point average. To arbitrarily assign them to sequential

position would not be fair to the individual, therefore a standard

formula has been developed by Middle Atlantic States Accreditation

Commission, to rank students having the same average in equal positions.

The formula consists of adding the relative positions and dividing by

the number of students to determine the result. For example, relative

positions 2 thru 6 consists of students having the same average.

The accumulation 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.4. The next student rank would be 7.



Relative Pos. Rank

1 1

2 4

3 4

4 '4

5 4

6 4

7 7

G.P.A.

4.00

3.75

3.75

3.75

3.75

3.75

3.5o

This report sequence is by rank.

Several useful techniques may be employed by the instructor to stimulate

class 418cussion: The class may be divided into teams of 3 or 4 students,

with each team presenting a solution. The computer hardware configuration

may be left to the discretion of each team, or the instructor might assign

various configurations. The instructor may assign the entire problem or

any of its portions.

The problem presents an opportunity for the class to become aware of the

variety of successful solutions that are possible in any application.

An example of a typical Student Master Record is incorporated as supp-

lemental material to aid the instructor in keeping this area of discuss-

ion to a minimun.
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I

EXAMPLE: STUDENT MASTER RECORD

1. School Identification
a. County
b. District
c. School

2. Student Number

3. Attendance Catagory

4. Beginning Attendance Month

11. Telephone
a. Area Code

10. Sex

6. Street

7. City
8. State

9. Zip Code

5. Student Name

b. Prefix
c. Suffix

12.. Birthday
a. Month
b. Day
c. Year

13. Birthplace
14. District of Residence

a. County
b. District

15: Intry Date
a. Month

b. Day
C. 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

c. Suffix

20. Counselor Name

21. Monthly Attendance Picture

b. Five days each week

22. Yearly Attendance Picture

a. Four weeks

a. Count by day of week
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23. Total Yearly Absence

a. Sick
b. Unexcused
c. Not enrolled

24. Apportionment Days (total no. of days attended)

25. Courses (approximately eight)

26. Achievement Test Data

a. Test ID

b. Form
c. Level
d. Date

e. Grade
f. Norm

27. Scores for the Sections of the Achievement Test

a. Sub-test number

b. Sub-test score

28. Aptitude Test Data

a. Test ID

b. Form
c. Level
d. Date
e. Grade
f. Norm

29. Aptitude Scores
a. Language
b. Von-languase
c. Total

30. Grade Point Average

. ,4!
Ai



INFORMATION RETRIEVAL

Suggested Time: Six hours

Content: A discussion of the concepts and techniques utilized

in storing and retrieving data.

Major Divisions:

Objective:

I. NEED

II. FUNCTIONS OF FILE MANAGEMENT

III. PROCESSING CONSIDERATIONS

IV. IMPLEMENTATION CONSIDERATIONS

V. DATA BASE SYSTEMS

VI. REFERENCE SYSTEMS

To familiarize the student with the concepts and

4f

techniques of Information Retrieval. The application

of computer technology to the handling of large

volumes of data has been termed Information Storage

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

Retrieval (IR).

This application is unioue in that it is applicable

to any discipline and has been utilized in coVernment,

industry, science, and education. The instructor

should discuss the theories involved in computer

processing and current applications. It should be
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noted that the most current reference material in

this area will generally be found in the publications

of computer manufacturers and technical journals, as

new applications are constantly being developed.

di
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INFORMATION RETRIEVAL

I. NEED

A. Large volumes of data

1. Developments in specialized areas

2. Application of data in other areas

B. Growth of inter-disciplinary fields

1. Biochemistry

2. Mathematical psychology

C. Industry and government

1. Flood of paper work

2. Specialization

-. 3. Multiple usage of information

II. FUNCTIONS OF FILE MANAGEMENT

1k. AWing records

B. Deleting records

C. Changing records

D. Searching files

E. Production of document or index

III. PROCESSING CONSIDERATIONS

A. Reponse time

B. Method

1. Batch processing

2. Real-time processing

C. Hardware recuiremcnts



-137-

IV. IMPLEMENTATION CONSIDERATIONS

A. Utility

1. Large cost of developOg data base

2. Difficulty in defining future uses

3. Determination of data to be acquired

4. Reliability of data

B. Communications

1. Translation of requests

2. Future uses

C. Pattern matching

1. Selection of relevant data

2. Key word concept

3. On-line techniques

D. File organization

1. File size considerations

2. Structured files

3. Response time

E. Data security provisions

F. Program considerations

1. Original programs

2. Generalized file management package programs

a. Sources

(1) Manufacturers

(2) Software houses
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b. User implementation requirements

(1) Establish organization and content of data files

(2) Prepare data description statements

(3) Enter procedural statements

(4) Define procedures

V. DATA BASE SYSTEMS

A. Data base content

B. Record organization

1. Fields

2. Records

3. File

4. Sequence

C.. Examples

1. Management Information Systems (MIS)

,1
2. Medical diagnostic records systems

3. Census

4. Statutes

5. Criminal information

VI. REFERENCE SYSTENS

A. Data content

1. Index

2. Critelia selection

B. Document retrieval

1. Printed pagi.
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2. Microfilm

. 3. Microfiche

C. Examples

1. Library cataloging

2. Dissertations index

3. Research and development index



PHASE THREE

ADVANCED APPLICATIONS TO CLASS LA3ORATORY TOTAL

INDIVIDUAL DISCIPLI2M

Concepts of Computer Assisted Instruction 5

Selection of a Computer 6

Data Process ink Teachin3 Aids 2

Current Applications in Education 6

Individual Problem 6

1 6

6 12

1 3

3 9

24 30
Z5
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CONCEPTS 07 COMPUTER ASSISTED ITSTPUCTION

Suggested Time: Six hours

Description: A discussion of the use of computers in the application

and adminittration of educational courses.

Major Divisions:

Objective:

I. BACKGROUND

II. INSTRUCTIONAL APPLICATIONS

III. ADMINISTRATIVE APPLICATIONS

IV. HARDWARE COMPONENTS

V. SOFTWARE COMPONENTS

VI. CURRICULUM SOURCES

VII. ADVANTAGES

To acquaint the teacher with the potential of the

computer as an educational tool in curriculum develop.

ment and presentation.

Computer-Assisted-Instruction (CAI) can be considered

as an application of Information Retrieval on a real-

time basis. However, the potential of CAI allows

educators to-apply their own experience in the deve-

lopment of CAI pro3rams. The various types of programs

available and the considerations in using CAI as an

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-

room by a manufacturer.
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CONCEPTS OF COMPUTER ASSISTED It

I. BACKGROUND

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. Tutorial - Comparison to programmed instruction textbooks

C. Dialogue

D. Examples

1. Primary reading and arithmetic

c. Development of math concepts

3. High school geometry

III. CAI - ADMINISTRATIVE APPLICATIONS

A. Student progress reporting

B. Class progress reporting

C. Student grading

D. Maintenance of student history

IV. . HARDARE COMPONENTS

A. Central processor

B. Large-captcity storage units

1. Random access devices
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C. Transmission control units

D. Student/author stations

1. Visual protection devices

2. Typewriter units

3. Audio response units

V. SOFTWARE

A. Special-purpose programming language

1. Designed for use by peofessional educators

2. Personalized course development

B. Data management routines

C. Text editors

D. 'Operating systems

E. Utility reports

1. File update

,41

2. Class progress

3. Student progress

4. Demonstration routines

VI. CURRICULUM SOURCES

A. Textbook publishers

B. Computer manufacturers

C. Original course material

VII. ADVANTAGES

A. Student
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1. Proceeds at on rate

2. individualized instruction

3. Incentive to learning.

B. Teacher

1. Believed of drill a: review

2. Time for more individualized instruction

3. Accurate daily progress reports of individual students

and entire class.

C. School

1. Efficient utilization of skilled educators

2. Administrative processing and record-keeping

3. Information useful for research in educational methods

and theory.



-196-

SELECTIO1 OF A CO:TUTER

Suggested Time: Twelve hours

Description: An outline of the elements important to the selection

of a Data Processing system

Major Divisions:

. '11

Objectives:

I. CLASSIFICATION CF corm=

II. CENTRAL PROCESSOR

III. PERIPHERAL DEVICES

IV. SOFTWARE

V. FUTURE GROWTH

VI. SERVICE SUPPORT

VII. SYSTEM SUPPORT

VIII. EDUCATION SUPPORT

IX. CONTRACTS

X. PHYSICAL REQUIREMENTS

To acquaint the participant with the elements *which

must be considered in the evaluation of a computer.

This section is designed to be used as a guide in

evaluating proposals for a data processing system.

The relative importance of each element would be

dependent upon specific requirements; i.e., systems

support would be a major consideration with inexper-

fenced personnel. However, an organization might
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choose to hire experienced professionals and therefore

this element, while still important, would not be a

priority consideration.

While many 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.

A

sa,
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SELECTIOIT OF A COMPUTER

I. CLASSIFICATIO3 OF COMPUTERS

A. Analog

B. Digital

1. General Purpose

2. Special_ Purpose

3. Business

4. Scientific

II. CENTRAL PROCESSOR

A. Speed

1. Basic cycle time

2. Instruction execution time

B. Command repertoire

b:1 1. Standard

2. Optional

III. PERIPHERAL DEVICES

A. Speed

B.-Cost of Storage

1. Cost of Device

2. Cost of Storage Medium

C. Availability of Standard Devices

1. Magnetic tape

2. Disk
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3. Drum

4. Card reader

5. Card punch

6. Paper tape reader

7. Paper tape punch

8. Printer

D. Availability of Required Special Devices

1. Visual projectors

2. Audio reponse units

3. MICR readers

4. Others

E. .I /O Buffering Devices

1. Transfer rate

2. Degree of simultaneity with CPU

IV. SOFAARE

A. Programming Languages

1. COBOL

a. Number of required elements

b. Number of optional elements

c. Degree of conformance to standards

Fortran

3. Other languages

(1) AsseMbler

(2) Special-purpose languages
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B. Programming Aids

1. Input-output control systems

2. Arithmetic sub routines

a. Natiply/divide

b. Square root

c. Others

C. Operating Systems

1. Overhead

2. Efficiency

a. Utilization of hardware capabilities

b. Maintenance effort

c. Comparison to competition

D. Program Maintenance and Debugging Aids

1. Cross reference routines

2. Symbolic program maintenance
. ,

7T..

r
3. Relocation monitors

4. Flowchart routines

E. File Maintenance

1. File creation routines

2. File reorganization routines

F. Data Manipulation Routines

1. Sorts

2. Collates

3. Merges

4. Edits'
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G. Overhead

1. Storage

2. I/O devices

H. Applications Software

1. Availability

a. Types of packages

b. Conformance to customer needs

2. Efficiency

a. Core overhead

b. Utilization of hardware features

3. Ease of Maintenance

4. Documentation

a. Flow Charts

b. Coding comments

ol c. Operation instructions
.i

d.. Maintenance instructions

5. Other Users

a. Opinion of efficiency

b. Amount of usage

I. Software Distribution

1. Method

2. Updating provisions
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V. FUTURE GROWTH

A. Additional Hardware Capabilities

1. Memory

2. I/O devices

B. Program Compatibility

1. Degree of reprogramming effort

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 SUPPORT

A. Competency

1. Formal education

2. Special training

3. -Previous experience .on hardware

'

4. Previous experience in related applications

B. Commitment
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1. Number of people

2. Length of time

3. Verbal or written

4. Names and .qualifications specified in contract

C. Reference Manuals

1. Completeness

2. Ease of use

3. Updating

VIII. EDUCATION SUPPORT

A. P.I. Courses

1. Number available

2. Subjects

B. Seminars

1. Management
SI!

2. Systems

3. Applications

C. Formal Schools

1. Qualifications of staff

2. Types

a. Management

b. Systems analyst

c. PograMmers

d. .0perations personnel
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3. Location

a. Local

b. Relional

C. Home office

IX. CONTRACTS

A. Lease Contracts

1. Educational discount

2. Length of lease

3. Monthly rental

a. Short term

b. 2 year

c. 3 year

d. 5 year

4. Overtime charges

5. Upgrading charges

6. Downgrading charges

B. Purchase Contracts

1. Systems Support

2. Interest

3. Rental applied to purchase price

4. Maintenance cost

5. Upgrading costs

6. Educationnl. discounts

C. Leasing Companies
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X. PHYSICAL REO:j1?..ES:ITS

A. Rom size

B. Air conditionins

C. Access reouirements

D. Weight and stress requirements

E. Lighting

F. Ibmidity

G. Types of floor coverings allowed

H. Cabeling

1. False floor

2. Cable runways

I. Electrical requirements

1. 10 er of circuits

2. Volts-amps

-:43. Electrical fitting

a. Types

b. Sizes



-206-

CUSS FR03LEI4 SUPPLIMENT

Objectives:

This problem was designed to guide the student through a

typical situation in the evaluation of computer systems.

The student will be presented with summary proposals from

three (3) pseudo Computer Vendors. He will be required to

evaluate these proposals according to the guidelines taught

in the evaluation section, and to indicate and justify his

selection.

fUrther Ob,:ective is to create class discussion on the

completeness of the proposals. This is a representation of

-actual situations, and 14111 demonstrate tk, the student the

procedures necessary for competent selection.

It should be noted that any question that might not be

answered by the proposal, should be treated as being neg-

ative. This will be in keeping with the guidelines, in that

all c- fitments and promises must be in writing.
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The following is a summa7 of proposals, prepared by a consultant, from

three (3) computer manufacturers. Evaluate these proposals according to

the guidelines presented in the equipment evaluation section. There

are two desired results:

1. Choice of vendor

2. Justification of choice

The jobs for which the computer is initially being purchased are listed

below:

1. Payroll

2. Pupil Census

3. Student Scheduling

C. Mark Reporting

5. Failure Analysis and 12?porting

6. Budget and General Accounting
A-

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 implement

computer assisted instruction from remote locations, using sixty (60)

visual display terminals.
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The following is a summary of each vendors proposal:

VENDOR

I. HARDWARE

A. CPU

1. 8,000 characters of core memory

2. 4.0 micro-second memory cycle

3. Decimal arithmetic

4. No multiply/divide hardware (software available)

5. Financial edit feature

6. No read/write/compute simultaneity

B. 800 CPVI Card Reader

C. 4000 CPI Card Punch

D. 350 LW printer with 120 print positions

E. Sorter, Collator, Interpreter, Reproducer

This vendor prooses to sell a card system initially and to upgrade
A

this in cne year to a more sophisticated system with tape, disk, and

communications capabilities, which would not have program compatability.

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

II. LANGUAGES

Basic Codin3 Language

III. DATA MANIPULATION ROUTIMS

A. Limited peripheral conversion routines

B. Nhcro routines.
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IV. OPERATED SYSTEM

None available on cards

V. PROGRAM MAINTENANCE AND DEBUGGING ADS

A. Memory dump routines

B. Cross reference routines

VI. APPLICATIONS SOFTWARE

None available

VII. SYSTEMS SUPPORT

Experienced personnel in an advisory capacity.

VIII. SERVICE SUPPORT

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

IX. EDUCATION SUPPORT
A

Ihgke 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

available for programming and operations' personnel.

All formal education is done in the regional education center,

one hundred miles away.

The quality of the teaching personnel is generally high.
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X. SOFTWARE DISTRIBUTION

t

Direct from home office, by request.

XI. REFERENCE MANUALS

Extremely technical but complete, distributed directly to user.

XII. COSTS PER MONTH FOR 200 MACHINE HOURS - $2,575.00

A. System is upgraded with additional monthly rental.

B. System cannot be down-graded during length of contract.

C. Overtime will be all 'usage in excess of 200 machine hours.

Overtime Charge . . . $10.50 per hour

4.
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VENDOR II

I. HARDWARE

A. CPU

I. 32,000 characters of memory

2. 800 nanosecond memory cycle

3. Decimal arithmetic

4. Binary arithmetic

5. Multiply /divide hardware

6. ,TO financial edit (software available)

7. Comple.6:. 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

6

E... 3-12 million character disk drives - 180 KB (1 drive for

operating system)

F. 4 input/output channels

G. 4-800 BPI tape drives-67K3

This vendor proposes a system that will handle the current Jobs

more efficiently as the additional .obs are implemented. He feels

the additional cost for the first twelve months is offset by having

the largest volume of information on tape rather then cards. The

disk drives are justified by the use of a more advanced operating

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

computer.

II. LANGUAGES

A. Basic coding lanzuage

B. COBOL 65'

C. Fortran IV

D. Algol

III. DATA MANIPULATION ROUTINES

A. I/O control systems

B. Sorts/collates/merges

C. Macro assemblers

D.. Some peripheral conversion routines

E. File maintenance routines

IV. OPERLTIM SYSTEM

A. Tape resident - adequate, requires 5,000 characters of memory.

B. Disk resident - rated excellent by users however requires

8,000 characters of overhead.

V. PROCIRAN MINTETIANCE AND DEBUGGIIIG AIDS

A. Symbolic k;rn;ram maintenance

B. Object program maintenance

C. Trace routines

D. Memory and peripheral print routines
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VI. APPLICATIONS SOFTARE

A.. Very good library of payroll and general accounting packages

including accounts receivable and payable.

B. Excellent student scheduling packages.

C. Written in COBOL primarily with some of the inventory

programs in Fortran.

VII. SYSTEMS SUPPORT

Experienced personnel, with one man committed a full year,

for programming and systems support.

VIII. SERVICE SUPPORT

Trained personnel available on call.

IX. EDUCATION SUPPORT

Numerous formal classes for management progrpmmers and operators.

There are several programmed instruction courses for all Data

Processing personnel.

Formal education available:

A. Home Office

B. Regional Education Centers

C. .Branch Offices

D. Customers Offices

X. SOFTWARE DISTRTBUTION - distributed upon request by user.
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1.

XI. REFERENCE MANUALS

Well written and easy to understand.

I

XII. COSTS PER MONTH FOR UNLIMITED USE - $4,300.00

A. System can be upgraded with additional monthly rental.

B. System can be downgraded, by paying a pro-rated share of the

total contract rental.

I
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VENDOR III

I. HARDWARE

A. CPU

1: 32,000 character of memory

2. 1.0 micro-second memory cycle

3. Decimal Arithmetic

4. Binary Arithmetic

5. Multiply- divide hardware

6. Financial edit

7. Complete read/write/compute simultaneity

B. 800 CPM Card Reader

C. .200 CPM Card Punch

D.' 600 LPM printer with 132 print positions

E. Two Input/Output channels

F.:qFive - 800 BPI tape drives - 89KB

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

be 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 0100) .
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II. LAnGUAGES

. A. Basic Coding Language

B. COBOL 65'

C. Fortran IV

III. DATA MAUIPULATION ROUTINES

A. I/O control systems

11: Sorts/merges/collates

C. Macro assemblers

D. Library of peripheral manipulation routines

E. File maintainance routines

IV. OPERATING SYSTEMS

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

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

:!
V. PROGRAM MAINTEDIATICE AND DEBUGGING AIDS

A. Symbolic program maintenance

B. Object program maintenance

C. Trace routines

D. Cross reference routines

E. Memory dvrap

F. Peripheral print

G. Flow chart program
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VI. APPLICATIOIS SOFTWARE

A. An eXcellenb library of payroll and general accounting

packages including accounts receivable and payable.

B. Written pi-imarily in Assembler Language

VII. SYSTEMS SUPPORT

One full time experienced systems engineers for one year.

VIII. SERVICE SUPPORT

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

additional specialized support.

IX. EDUCATION 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.

- ,4

X. SOFTWARE DISTRIBUTION

A. System.engineers responsibility, distributed by hOme office.

XI. REFERENCE MANUALS

Technically written, difficult to understand..

XII. COSTS PER iONTH FOR 200 MACHINE HOURS - 0,200.00

A. Systems is upgraded with additional monthly rental.

B. System can be downgraded by payins a "one time" service

charge and a pro-rated share of the total contract rental.
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C. Overtime will be all usaGe in excess of 200 machine hours.

Overtime Charge . . . $20.00 per hour

p. No disk drives mill be added to the system at the end of

the first year at an additional ronthly rental of $500 per drive.

it
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SUGGESTED SOLUTION TO CMTUTER SELECTION P203LER

VENDOR #1.

This proposal mint be suitable if financial resources were

limited and future expansion were not planned.

However, this proposal is not satisfactory for the following

reasons:

1. Lack of systems support, which is a requirement due to

inexperienced personnel.

2. No problem-oriented languages, which results in greater

training effort and more programming effort, as assembly

language programs are more difficult to develop.

3. Lack of software and applications packages, which again adds

to the programming effort.

,.1
4. Probability of overtime rental due to the volume of data being

processed on cards.

5. Cost of complete reprogramming on a new computer system for

implementation of the computer-assisted instruction phase.
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VENDOR 4,2

This proposal might be satisfactory if the initial requirements

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 #3

This proposal is the most satisfactory to fulfill the require-

ments. The vendor specifies the hardware and software to

economically implement both the initial phase and the computer-

assisted instruction phase.

The manufacturers support committed in writing is more than

adequate: one full-time systems person, readily available service
A

engineers, and sufficient education support.

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

reprogramming effort, proves more economic than the methods

suggested by the other proposals.
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DECISION TAlLE ON CO: LITER SELECTION

VENDOR #3ELEI2NT VENDOR gi VENDOR #2

I. HARDWARE G B B

II. LANGUAGES P E E

III. DATA MANIPUTATION ROUTINES F G B

IV. OPERATING SYSTFDS N/A G F

V. PROGRAM-MAINTENANCE AND

DEBUGGING AIDS F G E

VI. APPLICATIONS SOFTWARE N/A G F

VII. SYSTEMS SUPPORT F E G

.
VIII. SERVICE SUPPORT G G B

Ix. EDUCATION SUPPORT G E G

X. SOFTWARE DISTRIBUTION G F G

XI. REFERENCE MANUALS G E F
A

'11

XII. COST G G G

KEY E - EXCELLENT F - FAIR N/A - NOT APPLICABLE

G - GOOD P - POOR
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DATA PROCESSING TEACHING AIDS

Suggested Time: Three hours

Description: Presentation of techniques available to aid in

the teaching of the complexities of data processing.

Major Divisions:

Objective:

4

I. TEACHING AIDS

II. SOURCES OF INFORMATION

To introduce the participants to advances and

improvements that have been made in learning materials

for data 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 formulate 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

little or no cost to the user.

A review of the Appendices can aid in illustrating

sources of information.
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DATA PROCESSING TEACHING AIDS

I. TEACHING AIDS

A. Data processing terminology booklets

B. Audio/Visual aids

1. Slides

2. Film strips

3. Movies

4. Overhead projection foils

5. Models

6. Tape recorded learning courses

7. Television

C. Programmed instruction courses

D. Interest stimulating computer programs

1. Management games (Business simulation)

.4 2. Novelty programs

a. Music producing

b. Personality portraits

C. Tic-tac-toe

d. Baseball games

E. /laboratory supplies

1. Coding forms

2. Flow chart templates

3. Flow chart worksheets

4. Reference summary cards



F.. Field trips

II. SOURCES OF INFORMATION

A. Data processing equipment manufacturers

B. Data processing journals and societies

C. Education journals and societies

D. Management journals and societies

E. Government agencies

F. Industrial educational services

G. Educational Research Reports

H. Dissertations

ri
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CURRENT APPLICATIONS IN EDUCATION

Suggested Time: Nine hours

Description: A review of the various applications of computer

technology in education.

Major Divisions:

I. CURRICULUM MATERIALS

II. SIMULATION

III. GUIDANCE

IV. HUMANITIES

V. SOCIAL SCIENCES

VI. LANGUAGE Ai) LITERATURE

VII. PHYSICAL AND LIFE SCIENCES

Objective:

oi
To make the student aware of the,uses of computer

technology as an educational tool. A sampling of

existing applications is given as an indication of

areas where computers have been. utilized and should

provide an awareness of future trends. Many articles

and special editions of educational ,ournals covering

this area are listed in the Bibliography and could be

issued as text:
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CURRENT APPLICATIONS IN EDUCATION

I. CURRICULUM MATERIAL

A. Ordering

B. Cataloging

C. Requisitioning

D. Analysis of Use

I. Teacher

2. Department

3. Subject

4. Teacher

E. Cost Analysis

II. SIMULATION

A. Curriculum Simulation

Reduce time lag between new instructional systems and

their implementation

2. Test alternatives

B. Computer - Simulated Instruction (Gaming)

1. Applies to all grade levels

2. Student participation more active than in lecture technique.

3. Examples

a. Transportation and logistics management

b. Managerial decision making in marketing, production

and finance.



.227-

III. GUIDANCE

A. Statistical Reports

1. Abilities.vs. achievement

2. Dropout prediction and analysis

3. Grade History

B. Uses

1. Matching prior student performance with schedule requests

2. Matching past performance and interest with vocational

and career choices

3. Relieve counselor of role of disseminating information

4. Allow counselor more time for better personnel relation-

ship with student

IV. HUMANITIES

A. Central file for art listing

,i

1. Artists

2. Titles

3. Descriptions

4. Bibliographic references

B. Music

1. Style analysis

2. Theme indexing

V. SOCIAL SCIENCES

A. Population census analysis
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B. Demographic data analysis

C. Processing of Congressional roll calls

D. Processing of Congressional voting records

E. Election analysis and prediction

F. Analysis of International relations

G. Classification of archeological artifacts

VI. LANGUAGE AND LITERATURE

A. Translation of Foreign language

B. Bibliography preparation

C. Analysis of Literary styles

D. Analysis of Shakespearean texts

E. Essay analysis

VII. PHYSICAL AND LIFE SCIENCES

A. Medical literature analysis
.1

B. Anesthesiology training

C. Patient clinical information retrieval

D. Rorschach test analysis

E. Interpretation of organic chemical formulas

LABORATORY

The class should investigate and present 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.
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INDIVIDUAL PaOME1

Suggested Time: Thirty hours

Content:

Major Divisions:

Objective:

Presentation of guidelines to be followed by the

participant, in the development of his individual

problem, utilizing the information previously pre-

sented in the curriculum.

I. PROBLEM SELECTION

II. PROBLEM SOLUTIO2 FORMAT

III. ItoLPLEMITATIOZI

IV. FINAL DOCIRENTATION

To develop student implementation of data process-

ing knowledge on an individual bisis. Emphasis

changes in this section from group participation

in the classroom to an inlividual problem of a

creative nature. Class participants have been

exposed to the basic considerations of data pro-

.
cessing in all of its operational phases. The

value of the training recieved in the course-to-date

will be demonsteated by the individual participants

when applying their knoledse to a practical problem.
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The curriculum presented here emphasizes the import-

ance of having the class participant apply what has

been learned, to a problem that is of particular

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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II1DIVIDUAL

It is recommended that each class participant be required

to submit a written problem proposal. The purpose of this pro-

posal is to evolve a logical formulation of a plan which he will

pursue for the remainder of the course.

The instructor will evaluate each proposal to determine if

data processing offers a feasible solution. Otherwise, the in-

structor may guide the participant tward an alternate approach

to his problem or suggest selection of another problem.

II. PRO3LEM SOLUTION FMAT

Upon proposal epproval the participant will develop the

following sections:

A. Title Page - showing the working title of the proposal

4

along with the identifying information of the participant.

B. ProbleM Statement - a brief, but adequate statement of

the problem.

C. Methodology - a detailed desc :iption or outline of the .

manner in which research is to be conducted. This section should

include references to any flowcharts, programs, and other general

documentation procedures.

D. Ob.jectives - brief description of expected end result.

The instructor's revie4 and approval should precede further develop-

ment.
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III. r.T.PLEMENTATION

The participant, using predetermined methods, will finalize

the design of each element of the problem, code and test programs.

Documentation to be developed in this section should include:

A. Flowcharts

B. Input/output layouts

C. Record design

D. Program listings

E. Operation manuals

Close contact should be maintained between the instructors

and participants throughout this phase to prevent wasted effort.

The instructor may guide and assist, but emphasis must be reflected

in individual effort.

IV. FINAL DOCUMENTATION

. . 4 The end result of the participants' project should be

presented in the fort of a thesis. All documentation previously

developed should be incorporated, in addition to a final summary.

The following elements maybe incorporated:

A. The participant's evaluation of the project, in terms

of the success in meeting the original ob."ectives.

B. Recommendations for further developments.

C. Bibliography, indicating other projects in the same area.

D.. Contribution to the field of education produced by the

project.

E. Conclusions, reflecting the end result of the participant

effort.
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BIBLICC;PAPHY

Adams, Donald L. Plannino Cheedist for a Comnuter Installation.

Datamation, June 1967.

The author lists a detailed checklist for physical planning

aspects of installation. This would be of value to any individual

involved with a new computer facility.

Allen, Dwight 'J., Bushnell, Don D., The Com uter in American Educatien,

John Wiley & Sons, 1967.

The subject matter of this collection, resulting from a conference,

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 Co n aters. Volnme B.

1967 Academic Press, 1967.

The editors have selected papers covering a wide area. Of particular

interest to a student are the papers dealing with time-sharing and stand-

ardization.
I 4

American Education, T'here'sa Cp;outer in Your Future, U. S. Dept. of

HEW, Office of Educaticn, NoveLber 1937.

This article, to be used as supplemental material will serve to

emphasize the ever growing role of computers in our lives. Both the

present utilization and future expectations are clearly set forth. The

use of the computer as a professor, tutor, counsellor etc. are examined

and show the tremendous impact that modern equipment is having on our

educational. syst=. Facts and figures of the Federal goverment support

of this revolution are presented.

Arnold, Robert; Hill, Harold; Nichols, Aylmer; Introduction to Data-

Processin~, John Wiley and Sens, 1966.

Detailed ieorration in equtuaont, computers and peripheral

equiv.ant. Widely vsed as a classroom text.
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Awad, Elias N., Business Pat, Process ink Prentice Hail, 1963.

A discussion of puached card Data Processing, the computer, and

management. Part four of this look entitled Management of Data Pro

cessing is a comprehensive review of 11:.1.nagement Problems in the Intro

duction of a Data Processing System and the organizational pattern

of the Data Processing Department.

Awad, Elias '1., and Data Processing Nanagement Association, Automatic

Data Processinm: Princi21ggEnsl Procedures. PrenticeHall, 1966.

A complete introduction with many illustrations, covering punched

card systerz, computer systeLls, prognanning, and systems analysis.

Several case studies arc included.

Berul, Lawrence H., Surve of IS Fr R Eouipmentj. Datamation, March

1968.

The author discusses third generation technology and future trends

in Information Storage and Retrieval.

Borko, Harold; Comnuter Anolication In The Behavioral Sciencest

PrenticeHall, Inc., 1962.

A general introduction to computers, written expressly for the

social scientist. Emphasis is placed on applications contributed by

educators and scientists in the areas of psychological research and

simulation.

Bowles, Edmund A., Cenmuters In Humnistic Research PrenticeHall,

Inc., 1967.

This volu..ne is a collection of

ences. Included are surveys of the
principal fields cf the humanities,

. to the scholar confronted with this

papers resulting from six confer
varied use of computers in the
and panel discussions addressed
tool.

Brandon Systems Institute, Inc., Data Processino '63. Brandon Systems

Press, Inc., 1963.

This is a publication of the proceedings of a Management Confer.

ence on D? to Processing and covers a wide range of material, ranging

from historical develop:nnt to a discussion of the National Data Bank.
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Recommended as supplemental reading to indicate current think-

ing and future trends. Flashes of humor tend to rake this book

rather enjoyable.

Brown, John A., Comnaters And Auten'atiorit Arco Publisher, New-

York, N. Y. 1967.

Survey of the functions and applications of computers in

business, industry, and the professions.

Burck, Gordon, and the editors of rortune, The CommirAfTe And

Its Potential For Nanar,ement Harper t Row, 19G5.

Gordon Burck approached the subject as a layman and concluded

.,hat computers were beyond the comprehension of even a well-informed

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 a discussion of the

competition between computer manufacturers. Recon-aended as supple-

. mental reading.

Burroughs Corporation, The USN Standard Vocabulary For Information

12.1mgaasdzig 196G.

A standard glossary of terns established by USA Standards Institute.

Caffrey, John, and Mos litann, Charles J., Comnuters On Canna American

Council on Education, Washington, D. C. 1967.

The American Council on Education and the College Entrance Exam-

ination Board sponsored the study that resulted in this book. The

survey revealed many interesting situations regarding computers.

Although primarily addressed to administrators, the book is non-technical

and would be of inter:.st to the academic community. Portions of this

book constitute an overview of the computer and clearly explain the

terminology of electronic date. processing.

Carroll, John N., Careers_anzi On:Nortmaitics in Cornuter qsimsea.

John M. Carroll E. P. Dutton& Co., Inc., New York, 1067.

Recon.-lended as gui&.nce material to stress the importance of

the impact of the data processing industry as it affects our high

school students.
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Chartrand, Robert L., Conmress Sc! Z::5 A Systems Approaclit Datamation,

May 1968.

The article discusses the proposed uses of the systems approach
and computers for Congressional use.

Cohen, Kalman J., Dill, William R., Kuehn, Alfred A., Winters, Peter

R.; The Carnegie Tech nanamement Game Richard D. Irwin, Inc., 1964.

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 & M. Inbar, Research
Promram in the Effects of Games with Simulated Environments_ in

Secondary Ed!ication. Research Report No. 2 Baltimore, 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 primary

Collins, George 0., ASIgitypf The Remote Use Of Computtnli Clearinghouse
for Federal Scientific and Technical Information, PB 175 666, 1967.

A study performed by Informatics Inc. covering three areas:
A:survey4of 200 installations using remote terminals, a detailed
study of four installations, and analysis of the study.

Couger, J. Daniel, Commters and the Schools of Business, Business

Research Division, University of Colorado.

The author presents the results of research on computer uses

and curriculum. Useful sources of teaching aids and textbooks are

included.

Crawford, F. R., Introduction to Data Processing, Prentice-Hall,

Inc., 1963.

A fundamental text for the beginning student, with illustrations
and examples using the IBM 350.
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Danziger, Erwin and Hobgood, S?ndy, The Imtact of Comnuters oq

Edfication. Journal of Data Managentznt, April, 1968.

A discussion of various educational projects utilizing computers

throughout the country.

Davenport, W. C., CIS Com-nuter-Based Information Services,, Datamation,

March 1968.

The author describes the application of computer technology in

providing chemical and chemical engineering information, illustrates a

current application in information retrieval.

Davis, Gordon An Introduction to Electronic Comiuters. McGraw-Hill,

1965.

An overview of computers ranging from hardware to Operating

System.

Cobol and Fortran are discussed and analyzed in detail. A

widely used text for use in Cobol and Fortran classes.

Dearden; .J; McFarian, F; Management Information S rstems, Text and

Cases, Richard D. Irwin Inc., 1966.

The purpose of this book is to acquaint the reader with manage-
.

ment prob ems relating to computer systems. Twent -six case studies

of actual companies are included.

Elliott, C. Orville, Business Information ProcultlInNu Richard

D. Irwin, Inc., 1968.

A survey of business information systems, ranging from source

data and punched card accounting, through Cobol and Fortran.

Friedberg, Low M.; JUG: The Coml:lz of Acei. Datamation, June 1967.

The author describes his experience with RPG and other languages

in a humorous and pointed manner. This article would be of interest

to the uninitiated in the problems normally encountered with using

new software.
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Gerard, T. W., Computers and Education McGraw-Hill Book Co., 1957.

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

Coodlad, John I., O'Toole, John F., Tyler, Louise L., Computers and
Information Systems in Education, Harcourt, Brace & World, Inc., 1966.

This volume describes the present and potential applications of
EDP in education. Many systems in operation at the time of writing

are described.

Grant, C. H. S. Diffitek lop, Optical. Scannine. Form, Gives Legislators

Educational Data Base Data Processing iagazine, November 1967.

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

Principles and Wadsworth Publishing Co., 1965.

A comprehensive reference for information concerning systems
analysis, design and programing with particular emphasis on equip-
ment selection, equipment evaluation, systems implementation with
a question, and problem appendix.

Hassitt, A., Computer Profframminm and. Colutumu. Academic Press,
1967.

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

Hayes, Robert M., Information Retrieval: Anjatroluctim. Datamation,
March 1963.

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

Henshaw, Richard C., and Jackson, James R., The Executive Came. Richard

D. Irwin, Inc., 19SG.
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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., 112121ation ranual FdiTation-?unil Personnel System

1969.

This brief bookltet illustrates throe typical applications in

secondary school data processing problem: scheduling, student record-

keeping, and educational research.

Honeywell Inc., Application Survaiy, Educktioa-Punil Record ProcessinEf.

1965.

This manual was prepared to assist the school admdnistrator in

implementation of a data processing system. It also describes the

California Total Educational Information System (CTEIS), which is

currently being developed. This would be of interest in illustrating

systems such as Scheduling and Attendance Reporting within the frame-

work of a total information system.

Honeywell Inc., COBOL Compiler Tests, order §296 1966.

A book of tests and problems published in association with the

MOD 1 COBOL Co: viler P. I. Courses...1. An excelleat source of problem

material ranging from simple routines to complex programs.

Honeywdll4Inc., COBOL & H Reference Manyal 2rogrammers Reference

Manual. 1968.

Among the best written and easiest to understand of all the

reference manuals. Could be used as a classroom text.

Honeywell Inc., An Introduction to Contra' Processor, 1^67.

Utilizes a progra7.med instruction format for self study and requires

about 2 hours. A presentation of the organization and functions of a

Central 2rocessor.

Honeywell Inc., Introduction to Electronic Data Processir7, A

Programned Text, 1057.
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A programmed instruction course covering basic concepts, prograrming,
and systexa.

Honeywell Inc., Nod 1 COBOL Compiler. A Programmed Instruction Course,

1966.

A three volume P. I. Course designed with the non-programmer in

mind. The course starts with explanations of basic data processing

techniques and than progresses to the actual teaching of COBOL in a

self study format. There is an associated text of Problems and Tests

for this course, COBOL Compiler Tests.

Honeywell Inc., The USA Standard Veelbulary for Information Processinc'.

1966.

A standard glossary of terms established by the USA Standards

Institute.

Institute for Defense Analysis, Taste Science and

Technology A Penort to the President's Commission on Law Enforcement

and Administration of Justical U. S. Government Printing Office, 1967.

The report covers many aspects of science and technology in law

enforcement, including computer uses at present and in the future.

IBM, Basic Computer S 'stems Princinlesj. Progranned Instructions Course,

Id9-0070-1129-0077.

A progranmed instruction course designed as an introduction to

data processing, consisting of four books, three texts and a book of

illustrations.

IBM, Basic S -stern Study Guide F20-9150.

A guide for a system study by a small organization, based on

actual case studies.

IBM, COBOL 1955 320-0923.

A manual compiled by the COasyl committee of the United States

of America Standards Institute and publ'shed by IBM.
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This publicatiod sets the standards for COBOL, and is the guide for
manufacturers and users.

IBM, Comuter-Assisted Instruction. 520-1204.

A brief booklet describing the uses and benefits of computer-
assisted-instruction and the "cou-sewriter" language, designed for
educators to-prepare course raterials.

IBM, Decision Tables General Inforvation Manual, F20-8102.

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

IBM, Flow chartin!, Technioues, C20 -8152.

Standard symbols and techniques, in accordance with the defini-
tions established by the United States of America Standards Institute,
are described and illustrated.

IBM, Form and Card Desian. 1965 C20-9078.

This is a detailed description of the techniques and consider-
ations of fora design and card layout.

4

IBM, glaZottslaly Prograr.led instrletien, R29-0090-n29-0097.

A progranmed instruction course requiring no preliuinary know-
ledge of computers or data processing. Studert must have knowledge

of basic algebra.

Presented in the form of self teaching texts with exercises,
probler:s, illustrations, and examinations.

IBM, Government Infer:ation 4ystmat E20-0013.

The use of data processing in local government: law enforcement,

welfare, voter registration, and others.

IBM, An Intreductimi to IT: Plmeoze C!?.rd Pata Precoc-i-- 17/0-0074.sJu? .ft

This brief text deacriles prhiciples or punched card rachinos

and inclu?cs illustratie,ls of each type of racUne.
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IBM, Inventory,Control and Material Account:111, E20-8034.

A discussion of the basic objectives, with punched card systems
and computerized applicatioas. Illustrations of sample forms and

flowcharts accompany the text.

IBM, Planning for an Inn Data. F20-6085.

A guide for solving rany pre-installation planning problems. Many
planning and operating foals are illustrated.

IBM, Public Education StuJent Records 2. E20-0056.

Applications in school administratica, with sample card layouts,
report forms, and application flowcharts.

IBM, SP60 COTY, - Prograri:.ers Reference Manual:, 1967.

A highly technical reference vanual, for use by programmers.
A source of detailed information on all areas of IBM COBOL.

IBM, P. G. R29 - 0090R29-0099.

A programmed instruction course designed for the novice, requiring
approximately 16-25 hours. Presented in the form of a self teaching text
complete 'kith problems and exercises.

IBM, University - Colle7e Information Systems. E20-0075.

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

International Information Incorporated, Proceedinllof the Fourth

Annual National Collevim on Infornation Retrieval_ 1957.

Papers delivered in May 1957. The conference theme was "The

Users Viewpoint, An Aid to Design". Subjects range front many design

facets to new areas of applications.
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Kairaun, Richard A., and `Ea ricer, I:ducational Data

Processin:: DimeT;ie?s aal_Pro3rectsj. Houzhtolifflin

Company, 1957.

Collected articles and addresses on data processing concepts
and applications as they apply to education. The articles cover

a broad ranv - froll colceptlal principles to 100 uses for school

data processil..1.. Yany ap:Nlicat;eas are discuss:I: pupil transport-

ation procedures, Pal T, simulation, guidance research.

Kantner Jerome, The Comnuter and the Enecutive_t Prentico-IT

Inc., 11967.

A discussion of computers from management viewpoint, including

present and future applications, including real tire systes.

Explores the questions that must be resolved by a company going

into data processing.

Langenbach, Robert G., Introductioa to Automated Data Processira

Prentice-Nall Inc., 1958.

A sic survey of data. processing. A variety of input and

output media is cove cod, with Eany illustrations. Progra:nning

concepts are discussed, utilizing a hypothetical computer.

Laurie, Edward J., Cemeuters and Computer Languages, South-'jestern

Publishing Company, 195,S.

A detailed discussion of various progran-ning languages: absolute,

assembler, Fortran, and COBOL.

Leslie, Farr?, The 'tenor* Pre (!eneratn- ataration, June 1957.

Useful for a novice to beceme aware of current trends. A sample

program, writte-.1. in both RP3 and Cna, is illustrated. The allther, who

was instrulental in develepinsf an RPG compiler, presents many advantages

of RPG.

Lott, Richard W., Basic Data Procassir,:j Prentice-7all Inc., 1967.

An introductory tc::t covering the entire field of data :Nroc7ss-

in, incluiir: illustratiens and problms. Several applicaticus are

illustrated; rzra3.e t-rortinl is illustrated as a rnoal s, ste-1. punched

card syste:1, ani several types of ccvl)uter system
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Lott, Richard W., Problers in Data Preeessin7. Prentice-all,

Inc., 1957.

A 64 page volume of classroom problems, which may be used to

supplement various textbooks. The problems cover 4 areas: the

punched card, vraputer concepts, programlin;, systems analysis and

design. The preolers are of a discussion nature, no solutions are

given.

Martin, James, Prox.rariminz real-Tine Ownuter System:3i. Prentice-

Hall, 1965.

A clear presentation of the concepts, techniques, and problem

areas of real-tiny processing, with examples of several types of

applications.

The introductory chapters constitute an excellent overview of

real-time processing. The author has included a flow-chart to instruct

the readers, with varying degrees of interest, in how to read this

book.

McCameron, Fritz A., COBOL Logic a,n3 Preqrarning..2. Richard D. Irwin,

Inc., 1966.

An introduction to computers and programning. COBOL is dis-

cussed in terms of logic as well as coding functions, with class

exercises.
.1

McCracken, Daniel; A guide to _CT,10'....Prozi.. John I'aley and

Sons, 1963.

Writtea for the individual who wishes to get a rapid grasp

.of the COBOL language. The introe.nctory el-lap-ter and case studies

present excellent background information of data processing methods.

Writtca to be used as either a class text or as teachers guide.

The author uses case studies to express each point and to hold

the students attention. These case studies get increasingly more

complex as the student proceeds with.the course. Each chapter con-

cludes with a quiz on the informatien covored in that chapter and the

last chapter is an advanced class problem.

NEA Journal, How Will Co73nuters ::'feet the Schools. rebruary 1967.
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A special feature consisting of several articles dealing with nan

aspects of the computer in education. A supplemental reading list is

included.

D. F. Parkhill, The Challeue of the Computer Utility 1966.

The history, realities and philosopllies of computer utilities.

It presonts easily understood descriptions of the concept of infor-

mation processing where the services of the computer are supplied

directly to the user in his home, factory, or office, discussing

the econo:lic considerations and social implications.

Patrick, Robert L., Countin-' Generations,_ Journal of Data Management,

June 1969.

This is a description of the author's own experiences with first,

second, and third generation of co:Iputer hardvare and software and his

recommendation for avoiding problem areas.

Pollack and Sterling, Comnnter and the Life Sciencesi Col.?

University Press, 19G5.

Covers statistical and non-statistical applications, simulation,

diagnostic aid, nuclear medicine and other interestinz applications

in the Life Sciences. An interesting chapter titled "Establishing

Computer Facilities" discusses staff requirements for a Life Science

cOmputingifacility.

RCA, COBOL-Proc,rarvners Traininc: Nn13221.1pnectra 70, 1967.

A text designed for either self instruction or classroom use.

Teaches COBOL for the RCA Spectra 70 series of coLli)uters. Complete

with class problens wad solutions.

RCA, Introduction to Tlectroric Processinc:, A Self-Study Trai-linr:

Manuals, 70-00-c.11,

A programned istruction nanunl dealing with third generation

concepts. Operating systems and systers analysts are discu,;sed.
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RCA. Trstlnt Infomatiol Systfrz, FloriOa Pionz.erl Pata.. af -es ws. . - *ow

Pant: for Law-rial7ers. rem No. 90-707042;

This brief booklet describes the operation of a conputer system
for legislation inforriation.

RCA, Instructional S-..-stenls, 19!S9. I3-207-0269.

A boezlet explaining the use of a third-zeneration comp ter
in computer-base3 instruction, the various reports provided by tie
system (Concept Block Progress Report, Problem and Problem/Latenc:,

Analysis Report), and the software available.

RCA, Introduction to Operating_Sistens Infem'ationgal 1967.

This ranual presents a basic introduction to the subject with
illustrations, and a discussion of the features of several operating

systems.

. RCA, Systems Standard Reference Manual, 1967.

Software and hardware of all RCA Spectra 70 systems is described

in a general runner.

Rosen, S., Proararnin7 Svstens and Larc:vac-es, 1S67.

A collection of papers including discussions of operating systems.

Saxon, Janes A., C0710L: A Self-InstricticnP1 Programmed Manual.
Prentice-la.11, Inc., 1963.

Covers Vile basics of electrcrlechanical and coinputcrized data

processing, and all three levels of pregrarrdng languages: rachine,

symbolic, and cenpiler. Includes an ovi,!rview of applicatioas in

business and scientific applications.

Scientific kmari can. special issue on Inforwation, 215, 3, Septer:.ber

1966.

Entire issue devoted to computer teclinolegy and applicatioas.
Describes hardware and applications in scienc.: anl educaticn,
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This issue describes the current state of the data processing

industry and projections for the future.

Siligsohn, I. J. Your Co..veer in Connuter Messner, 1937.

Written. in "laypal:" language, r.al:es interesting reading, contain-

ing pertinent statistics.

Systems and Procedures Association, Business Svste::s. 19.5G.

Designed as a college textbook, covering many facets of the

systems field.

Systems and Procedures Association Ideas for Management, 1957.

This volune contains papers delivered at the 19G7 International

Systems Meetitg, covering the latest ccncepts in the systems field.

Many of the subjects are of general interest to a student of data

processing and well presented in a nea-technical wanner.

The articles on Decision Tables ani Cel-litor Systems Docuentation

Standards would be of interest to a student. Se7eral articles, slch

as Everynan's Computer and Progra,-/.1ed Instruction, would be useful as

supplemeatal reading.

Western Data Processing Center, Promress Report 7. Los Angeles:

Graduate School of Business Administration University of California,

1965.

A report on coilputer projects which include simulation and

instructional uses (e.g., UCLA Yarketing Game used as a classroom

teaching aid) in addition to problcvl solving uses in many fields.

Wilkinson, Bryan, SOM3 Profile :s With Time-ShaIlaa DataratioA, Nay

1969.

Most published articles describe the great successes of EDP.

Mr. Wilkinsen chose to be noro honest and describes the problens

encountered in e.ehievivg success. .N newccrer to 'MP has no conception

of those problens, and while this article ray be an extreme situation,

it is inforxative and realistic.
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Wohl, Gerald, Mc Use of Genera-U.:zed Co:lp.tter

nichard D. Irwin;, Inc., 1967.

A workbook supple:'Imt illustrattr.; the use of pac%ap prorar.ls

and a series of COBOL prosros. IBM MO CO3CL is used, however, with

minor modifications the prograns can be used on rany other systes.

,t
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R.WIERF,IXE Ii'. ORYATION

Annual Review.V: Information Science and Technoloa.y: Interscience

Publishers, Inc:7655 3rd Aytnue, New York, New York 10016.

A consolidation of the latest developments in information

science and technology prepared by the American Society for Information

Science.

Applied Science and Technology Index: H. W. Wilson Co., 950 Univer-

sity i,vmue, 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. W. Wash-
IIME...
ingtcn, D. C.

Answers inquiries, provides references and makes referals con-

cerning all aspects of data processing.

/

Association of Educational Data Systems: 1201 16th Street, N. W. Wash-

ington, D. C. 2003b.

Provides information by ans7:ering slecific technical questions,

referrals, and by consulting md advisory services:

Automation Research: SABE Press San Diego State College, San Diego,

California 92115.

Listing of thesis, dissertations and independent studies.

Biblio7;raph7r Index: H. W. Wilson Co., 950 University Avenue, Bronx,

Blew York 10452.

A library service cha....gcl:n accordance with the amount of service

the use of the index affords the subscriber.
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Burrourts Clearinghouse: Burroughs Corp., 6071 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 automation.

CAI - A Survey of the Literature, Entelek Incorporated, 142 Pleasant

Street, Newburyport, Mass. 01950.

A survey of CAI with data culled from research reports, articles,

books, and other documents.

Clearin house for Federal and Scientific Information, U. S. Department

of Commerce, 52d5 Port Royal Road, SpringfierN7757- 22151.

U. S. Government's center for the collection and sale to the public

of technical reports resulting from Government-financed research and

development.

Computer-Assisted Instruction Guide, Entelek Incorporated, 42 Pleasant

Street, Newburyport, Mass. 01950.

Detailed specifications on CAI programs developed at over

100 CAI centers, ranging from pre-school to adult industrial and

military training.

Computer Characteristics Quarterly, Adams Associates, 126 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.
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Computer Buyers Guide, published

magazine Computers and Automation.

A complete series of rosters covering all

data processing industry.

each year in the technical

aspects of the electronical

Computer Notebook: Auerbach Information, Inc., 121 North Broad Street,

Philadelphia, 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 43rd

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 Reports: Auerbach Information, Inc., 121 North Broad

Street, Philadelphia, Pa. 19107.

Contains detailed information on Source Data Recording Equipment,

Input preparation equipment, data transcription equipment, unit record

equipment, forms handling equipment and supplies, supplemented quarterly.
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Data Processing Systems Encyclopedia: American Data Processing, Inc.,

19602 Mack Avenue, Detroit, Michigan 48236.

A useful general reference on computers and related devices,

updated periodically.

Data Processing Ydarbook: American Data Processing, Inc., Book Tower,

Detroit, Michigan 4b226.

List computer users' group, associations with an interest in

data processing, data processing products and services, and manu-

facturers of various products.

Defense Documentation Center: Cameron Station Building 5, 5010 Duke

Street, Alexandria, Va. 22314.

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., 20402.

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 Conlress Automation Techniques (LOCATE): Information

Systems Office, Library of Congress, 2nd and Independence Avenue,

S. E., Washington, D. C. 20540.

Collects and disseminates information concerning existing and

proposed automation projects or use in libraries. Services include

reference, referral, and services of materials in the exchange's file.

McGraw-Hill Encyclopedia of Science and Technology: McGraw -Hill Book

Co., Inc., 330 West 42nd Street, New York, New York 10036.

Mechanized Bibliograph of Documentation and Information Sciences:

Department Library, U. S. Department of the Interior, Wash ngton,

D. C. 20240.

Bibliography compiled by H. Holzbauer.

National Referral 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. 20546.

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 containing computer system software reports,

fact-filled summaries of system characteristics, designed to facilitate

comparisons.

Standard EDP Reports: Auerbach Information inc., 121 North Broad

Street, Philadelphia, Pa. 19107.

Ten volumes consisting of detailed reports in computer systems

analyzing system performance, equipment and software, updated monthly.
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The ten volumes can be obtained 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 reports on scientific and control computers.

Technology Information E::charre: National Bureau of Standards, Center

for Computer Sciences and Technology, Connecticut Avenue and Van Ness

Street, N. W. Washington, D. C. 20234.

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.
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APPENDIX II

AUDIO-VISUAL AIDS

The ABC's of Computers, 16 mm., 25 minutes, General Electric

Company.

A brief description of the ba;..c. principles of compu.-rs.

The ADA Story, 16 mm., 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 "See it Now" TV Series) 16 mm., 84 minutes,

Pennsylvania State University.

Television reporter, Edward R. Nurrow, presents some of the
i

problems associated with the advance of automation; and covers its

use in a wide variety of industries. Intervieta with prominent

personalities explore the social and economic impact of automation.

mins (Produced by Westinghouse) 35 M0169.20 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.

Illustrates the functions of a programmer.

Computer Units,, 16 nun., 24 minutes, color, Norwood Films.

An introduction to the basic components of a computer system

and their functions.

e.
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Digital Computer Techniques: 16 mm., 18 minutes, color, U. S. Navy.

A general introduction to computers.

Electronic Comnuter Lanffuame Translation 16 mm., 31 minutes, National

Science Foundation.

A description of the computerized techniques 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 nu., 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 mm., 10 minutes, color, IBM.

A colorful animated account of the development of the electronic

computer and ending with simulation.

Information RetrievalL 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 immediate 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 basic functions of a computer.

Logic On A Chip, 16 mm., 9 minutes, color, RCA.

A presentation on integrated monolithic circuitry as third

generation electronics for RCA computers.

One Step Behind - One Step Ahead, 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 Systems) 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 Inn., 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.

Programming Languages, 16 mm., 5 minutes, color, System Development

Corporation.

An introduction to programming languages, partially animated.

RPG for System/360, Audio Educations 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.



Small Miracle, 16 mm., 14 minutes, color, IBM.

A descriptioft of the use of computers in man's search for knowledge

with illustrations in space technology, bridge design, and others.

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 government, 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. Nauchly.

This Business of Numbers, 35 mm., color, 20 min., free loan, UNIVAC.

From the cavemen to the modern scientist, arithmetic is traced

with amusing cartoons from its beginning to modern data-processing

systems.

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.
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SLIDES

CAI for Educators, IBM.

COBOL IBM.

Data Management, IBM.

EDP and Accounting Machine Comparison, NCR.

Payroll Accounting, Univac.

PERT Cost, IBM.

Remote Access Computing, IBM.

Teleprocessing, IBM.

Ten Commandments, NCR.

University nd College Information System, IBM.

360 DOS TOS BOS (Operating Systems), IBM.

o



-26o-

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 Manactement Association. 1515 Broadway, New York, N. Y. 10036.

Arthur Anderson & Company, 1320 West 3rd Street, Los Angeles, Calif. 90000.

Audio -Visual Aids for Automation, Bureau of Business and Economic Research,

San Diego State College Foundation, San Diego, Calif. 92115.

Burrour;hs Corporation) 6071 2nd Ave., Detroit, Michigan 48202.

Fortune Films Time and Life Bldg., Rockefeller Center, New York, N. Y. 10020.

General Electric Company, 7800 Wisconsin Ave., Bethesda 14, Maryland 20014.

Hone gel_ l 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 Talking Picture Service, 160 E. Grand Ave., Chicago, Ill. 60611.

National Cash Register Company, EDP Division, Dayton 9, Ohio 45400.

National Science 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 Exchange, Army Headquarters,

Arlington Hall Station, Arlington, Virginia 22200.

United States Na vy, Headquarters of the Commandant Third Naval District,

90 Church Street, New York, N. Y. 10000.

Univac--Division of Sperry Rand Corporation, Audio Visual,Aids Department,

315 Park Ave., New York, N. Y. 10010.



University of Southern California, Film Distribution Department of
Cinema, University Park, Los Angeles, California 90000.

3M Comnany, Visual Products Division, 2501 Hudson Road, St. Paul, I

Minnesota 55101.
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A22Y.NDTX TII

TECHNICAL SOCIETIES

AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES (AFIPS)

AMERICAN MANAGEMENT ASSOCIATION (AMA)

ASSOCIATION FOR COMPUTING MACHINERY (ACM)

ASSOCIATION FOR EDUCATIONAL DATA SYSTEMS (REDS)

BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (Bmit)

DATA PROCESSING MANAGEMENT ASSOCIATION (DPMA)

INTERNATIONAL FEDERATION OF INFORMATION PROCESSING (IFIP)

INTERUNIVERSITY COMMUNICATION'S COUNCIL (EDUCOM)

SOCIETY FOR AUTOMATION IN BUSINESS EDUCATION (SUE)

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 societies.

Membership is open to members of societies engaged in or interested

in information processing.

Publications:

The Proceedinas of each Joint Computer Conference.
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AMERICAN MANAGEYLENT ASSOCIATION

The American Management Assoc., Bldg.

135 West 50 Street
New York, X. Y. 10020

The American Management Association is a non-profit educational

society organized to find, develop, and share better methods of

management.

It was formed in 1923 through mergers of several small organizations.

Membership is open to individuals and firms desiring to take part in

AMA's Management Education Programs.

Publications:

The Nana!!,ement Review

Mana "emcnt Reviews

The Managers Letter
Personnel.

ASSOCIATION FOR COILPUTING MACHINERY (ACM)

211 East 43rd Street
New York, N. Y. 10017

ACM, organized in 1947, is perhaps the most technically oriented

of all the data processing organizations. It was organized for two

purposes (1) "to advance the sciences 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 professional 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 Com utin Machine
Communications of the ACM

Computing Reviews
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ASSOCIATION FOR EDUCATIONAL DATA SYSTEMS CAEDSY

1201 16th Street, N. W.
Washington, D. C. 20016

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:

AEDS Bulletin
EDP Newsletter
Journal of Educational Data Processing

Monitor

BUSINESS EQUIPMENT MANUFACTURERS ASSOCIATION (BEMA)

235 East 42nd Street
New York, New York 10017

Originally organized in 1916 as the Office Equipment Manufacturers

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 MANAGEZENT 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 founded 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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DPNA has 3 classes of na-be7ship: Regular mer.-.1,ership is open to

persons employed in manaserial positions in data ..nvr-szing. Associate

membership is open to those p` mans whose oecural.; .: activities arc

related to direct selling of data processing co,tal:Lcnt and supplies.

Honorary membership can be conferred on persons making certain contri-

butions to the data processing coro.unity.

Publications:

Journal of Data Nan:um:nen,

DPNA Quarterly

IXTERUNIVERSITY CONNUNICATIOXS COUXCIL (EDUCOM)

EDUCOM was established a few years 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 offices with task forces of

experts.in the fields of information networks, educational systems,

education of professional personnel, clinical operations, legal and

related matters.

INTERNATIONAL FEDERATION FOR INFORMATION PROCESSING (IFIP)

345 East 47th Street

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 international cooperation in

the dissemenation and advancement cf information processing and the

examination of related areas.

Membership is limited to one organization from each country.

Publications:

IFIP Bulletin
IFIP News
Proceedings of IFIP



socurr FOR AUTO:ATION i DZ'STNESS EDUCATION (S113E)

Dr. E. Dana Gibson, 'resident
Professor of Office Manage=ent
San Diego State 'College

San Diego, California 92115

SADE was founded in Xay 1961 to advance the cause of business

education. The areas of involvement are automation, programed

learning, computers, data processing and related areas.

Publications:

SADE Data Proomo:

SYSTk218 AND PROCEDURES ASSOCATION (SPA)

7890 Brookside Drive
Cleveland, Ohio 44131

SPA was originally formed in 1944. Through a number of mergers

of similar groups, the Systems and Procedures Association was formed.

The purpose cf the organization is to give information and

exchange ideas relative to systems and procedures. Membership is

open to all persons actively engaged in systems and procedures.

Publications:

Aystems and Procedures Journal

International Newsletter
Idea on Manaaement



-267-

APPS IX IV

TECHNICAL JOURNALS AIM MAGAZINES

The following 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, Ill. 60168.

Communications of the ACM Association for Computing Machinery,

211 East 43rd Street New York, New York 10017.

Computers and Automation Berkeley Enterprises, Inc., 815 Washington

Street, Nevtonville, Mass. 02160.

Computer Characteristics Quarterly Adams Associates Inc., 575

Technology Square, Cambridge, Massachusetts. 02139.

Computer Digest American Data Processing, Inc., 4th Floor-, Book

Building, Detroit, Mich. 48226.

Computer and the Humanities (Newsletter) Queens College of the City

University of New York, Flushing, New York. 11367.

Computing 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. O. Box 2000 Greenwich Conn. 06830.

Deta Processing Digest Data Processing Digest, Inc., 1140 South

Robertson Blvd., Los Angeles, California. 90035.

Data Processes for Education American Data Processing Inc., 4th

Floor, Book Building, Detroit, Michigan. 48226.

Data Processin5 Magazine Data Processing Magazine, 134 North 13th

Street, Philadelphia, Pa. 19107.

Data Processor International Business Machines Corp., White Plains,

Sew ork .
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DPMA (`-,carte 1y Data Processing Management Association, 505 Busse

Highway, Park Ridge, Illinois 60068.

Honeywell Computer journal Honeywell Inc., Electronic Data Processing

Division, Wellesley Hills, Mass. 02181.

Information Retrieval Letter American Data Processing, Inc., 4th Floor,

Book Building, Detroit, Michigan 48226.

Journal of Data Mana'ement Data Processing Management Association,

505 Busse Highway, Park Ridge, Illinois 60068.

Journal of the Association for Computing Machinery, 211 East 43rd

Street, New York, New York 10017.

Modern Data Systems Circulation Department, Modern Data Systems, 120

Brighton Road, Ciffton, New Jersey 07012.

News Report, News Report, 2101 Constitution Avenue, N. W. Washington, -

D. C. 20418.

SDC Magazine, Document Distiibution, SDC.

Supervisory Management, American Management Association, Inc., 135

West 50th 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 44138. e-

Technical News Bulletin, U. S. Department of Congress, National

Bureau of Standards, Washington, D. C. 20234.

M.4. IBM, Armonk, New York 16504.
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APPENDIX V

DIRECTORY OF MANUFACTURERS

ADAGE, Adage, Incorporated, 1079 Commonwealth Avenue, Boston,

Massachusetts 02115.

ANFTX, Ampex Corporation, Computer Products Division, 9937 west
Jefferson Boulevard, Culver City, California 90230.

myEam Anaelex Corporation, 150 Causeway Street, Boston, Mass.
0211.4

AUTONETICS, Autonetics, A Division of North American Aviation, Inc.,
TITIETZIOma Avenue, Anaheim, California 92803.

B3N, Bolt, Beranek & Newman, Inc., Data Equipment Division, 15808
Wyandotte Street, Van Nuys, California 91406.

BECKMAN, Beckman Instruments, Inc., Systems Division, 2400 Harbor
Boulevard, Fullerton, California 92631.

PIT, Business Information Technology, Inc., 3 Erie Drive, Natick,
Massachusetts 01760.

______2.11RYANT Bryant Computer Products Div., of Ex-Cello-0 Corporation
-830-Lisid Road, Walled Lake, Michigan 48088.

BUNKER-RAMO, Bunder-Ramo Corporation, 8433 Falibrook Avenue, Canoga
Park, Cal fornia. 91304.

BURROUGHS, Burroughs Corporation, (071 Second Avenue Detroit, Michigan
48200.

COLLINS, Collins Radio Company, Comm. and Data Systems Division, Dallas

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 551420.

Control Data Corporation, Data Display Division, 2401 North Fairview
Avenue, St. Paul, Minnesota 55113.



DATA DISC,
MITTOWITi

DATAMARK
11590.
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Data Disc, Inc., 1275 California Avenue, Palo Alto,

94304.

Datamark, Incorporated, Cntiague Road, Westbury, New York

2ATAT51, Datanec Corporation, 345 Middlefield Road, Mountain View,

California 94040.

DATA PRODUCTS, Data Products Corporation, 8535 Warner Drive, Culver

City, Ca ifornia 90231.

DIGITAL DEVELOPMLNT Digital Development Corporation, 5575 Kearny

Villa Road, San Diego, Calif. 92123.

DIGITAL EcUIPME1cT, Digital Equipment Corporation, Main Street, Maynard,

Massachusetts 01754.

DIGITRONICS, Digitronics Corporation, Albertson Avenue, Albertson,

New York 11507.

lu, Electronic Associates, Inc., West Long Branch, New Jersey 07764.

EMR, Ete Computer Division, 8001 Bloomington Freeway, Minneapolis,

Minnesota '55420.

GENERAL ELECTRIC, Information Systems, 13430 N. Black Canyon Highway,

Phoenix, Arizona 85029.

GENERAL PRECISION, General Precision, Librascope Group, 1100 Frances

Court Glendale, Calif. 91306.

HEWLETT PACKARD, Hewlett Packard, Dymec Division, 395 Page Mill Road,

Palo Alto, Calif. 94306.

HONEYWELL, Honeywell, Computer Control Division, Old Connecticut Path,

Framingham, Massachusetts 01701.

Honeywell, Electronic Data Processing Div., 60 Walnut Street, Wellesley

Hills, Massachusetts 02181.

HUGHES, Hughes Aircraft Company, Data Processing Products Division,

Fullerton, Calif. 92634.

/211 International Business Machines Corp., Data Processing Division,

112 East Post Road, White Plains, New York, 10600.

/DI Information Displays, Inc., 102 East Sandford Boulevard, Mount
Vernon, New York 10550.



,;
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INFORMATION IYTERNATIOALt Information International, Inc., 200

Sixth Street, Cambridge, Massachusetts 02142.

INTERDATA, Interdata, 2 Crescent Place, Oceanport, New Jersey 07757.

ITT, International Telephone & Telegraph, Company, Federal Laboratories,

3700 East Pontiac Street, Fort Wayne, Indiana 46803.

LFE, Laboratory for Electronics, Inc., Electronics Division, 1075

Commonwealth Avenue, Boston, Massachusetts 02215.

ILI, Lear Siegler, Inc., Electronic Instruments Division, 714 North

Brookhurst Street, Anaheim, Calif., 92303.

MIDWESTERN, Midwestern Instruments, Inc., 41st Street & Sheridan Road,

Tulsa, Oklahoma 74135.

Imam, Monroe Calculating Machine Co., 555 Mitchell Street, Orange,

New Jersey 07050.

NCR, National Cash Register Co., 1324 South Paterson Boulevard, Dayton,

Ohio 45400.

PACIFIC DATA, Pacific Data Systems, Inc., 644 Young Street, Santa Ana,

California 92705.

PHILCO, Philco Corporation, Subsidiary of Ford Motor Co., 3900 Welsh

Road, Willow Grove, Pa. 19090.

POTTER, Potter Instruments Co., Inc., 151 Sunnyside Boulevard, Plainview

Long Island, N. Y. 11803.

RAYTHEON, Raytheon Corp. 2700 South Fairview Street, Santa Ana,

California 92704.

RCA, Radio Corporation of America, Information Systems Div., Cherry -

Hill, New Jersey 08034.

RE, Remex Electronics, 5250 W. El Segundo Boulevard, Hawthorne

Calif. 90250.

ROYTRON, Roytron Division, Royal Typewriter Company, Inc., 150 New

Pard Avenue, Hartford, Connecticut 06101.

SANDERS, Sanders Associates, Inc., 95 Canal Street, Nashua, New-

Hampshire 03060.

SCIENTIFIC CONTROL, Scientific Control Corporation, 14008 Distribution

Way, Dallas, Texas 75234.
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SEL, Systems Engineering Laboratories, Inc., Post Office ;lox 9143,

Fort Lauderdale, Florida 3;310.

SOROIAN, Soroban Engineering, Inc., Post Office Box 1690, Melbourne,

Florida 32902.

STANDARD COMPUTER, Standard Computer Corporation, 1411 West Olympic

Boulevard, Los Angeles, Calif. 90015.

STOMERG-CARSON, Stomberg-Carlson Corporation, Data Products Division,

Post Office Box 2449, San Diego, Calif. 92112.

TALLY, Tally Corporation, 13110 Mercer Street, Seattle, Washington 98109.

TASKER Tasker Industries, 7338 Orion Avenue, Van Nuys, Calif. 91409.

TEC-LITE) Transistor Electronics Corporation Post Office Box 6191,

Minneapolis, Minnesota 55424.

UNIVAC, Sperry Rand Corporation, Univac Division, Blue Bell, Penna. 19422.

UPTIME, Uptime Corporation, 15910 W. 5th Avenue, Golden, Colorado 80401.

VARIAN DATA, Varian Data Machines, A Varian Subsidiary, 1590 Monrovia

Avenue, Newport Beach, Calif. 92660.

VERMONT RESEARCH, Vermont Research, Precision Park, North Springfield,

Vermont 05150.

WESTINGHOUSE, Westinghouse Electric Corporation, Research and Development

Center, Pittsburgh, Pa. 15200.
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APPEnIX VI

JO DESMPTIONS

Manager of All Data Processing,

Plans, organizes and controls the overall activities of electronic
data processing including systems analysis, programming, and computer
operation activities through 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 manager 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. Consults 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 establishment 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 feasibility studies and systems design
involving electronic data processing and makes recommendations 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.
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Serior Systems Analyst

Under general direction, formulates logical statements of business

problems and devises procedures for solutions of the problems.
Usually competent to work at the highest level of all technical

phases of systems analysis while working on his on most of the time.

May give some direction and guidance to lower level classifications.

Confers with management to define the data processing problem. Analyzes

existing system logic difficulties and revises the logic and procedures

involved as necessary. Develops logic and procedures to provide more

efficient machine operations.

Junior Systems Analyst

Under direct supervision, assists higher level classifications in

devising computer system specifications and record layouts. Usually

fairly competent to work on several phases 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 Supervisor of Prorrromming

Plans, organizes and controls the preparation of computer programs
for the solution of business problems. Usually considered as being

in full charge of all progrannimg activities. Assigns, outlines and

coordinates the work of programmers engaged in writing computer
programs and routines. Establishes standards for block diagramming

machine flow charting and programming procedures. Mny write and

debug complex programs. Reviews and evaluates the w3rk of the staff

and prepares periodic performance reports. Collaborates with systems

analysis, feasibility studies and systems planning.

Lead Programmer

Usually considered as the assistant manager of programming. Has a

full technical knowledge of programming. Also has supervisory duties
of instructing, assigning, directing and checking the work of the

other programmers. Assists in scheduling programming projects and in

the assignment of personnel to the various protects. 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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Senior Pror;mrrner

Under general supervision, develops and prepares machine logic

flow charts for the solution of business problems. Usually

competent to work at the highest level of all technical phases of

programming ,.chile working on his own most of the time. May give some

direction mmiguidance to lower level classifications. Analyzes

problems outlined by systems analysis in terms of detailed equin-

ment requirements and capabilities. Designs detailed machine 10zic

flow charting. Verifies program logic by preparing test data for

trial runs. Tests and debugs programs. Prepares instruction sheets

to guide computer operators during production runs. Evaluates and

modifies existing programs to take into account changes in systems

requirements or equipment configurations. May translate detailed

machine logic flow charts into coded machine instructions. May

assist in determining the causes of computer operation malfunctions.

May confer with technical personnel in systems analysis and application

planning.

Junior Prorrammer

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 programming with only general direction but still needs some

instruction and guidance for the other phases. Assists in.the pre-

paration of all levels of block diagrams and machine logic flow

charts. Codes program instructions. Assists in preparing test data

and testing and debugging programs. Assists in the documentation of

all procedures used throughout the system.

Manager or Supervisor of Computer Operations

Plans, orpnizes and controls the operation of the computer and periph-

eral data processing equipment. Usually considered as being in full

charge of all activities of equipment operations. Establishes detailed

schedules for the utilization fo all equipment to obtain maxlnana usage.

Assigns personnel to the various operations and instructs them where

necessary so 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 effi-

ciency for the section.
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Lead Computer Operator

Usually considered the assistant mana5er of computer operations.

Has supervisory duties of instruction, assignird!, directing and check-

ing the work of the other computer operators, including seniors.

Assists in the scheduling of the operations and the assigning of

personnel to the various items of equipment required for the computer

functions. Coordinates activities of the section with other sections

of the overall data processing department. May act as shift supervisor.

May act for the manager in his absence.

Senior Computer Operator

Under general supervision, monitors and controls co outer by operating

the central console. Usually' competent to *Fk at the highest level

of all computer operation phases. May give some direction and guid-

ance to lower level classifications. Studies program operating instruc-

tion sheets to determine equipment setup and run operation. Switches

auxiliary equipment into circuit. Confers with technical personnel

in the event errors require a change in instructions or sequence of

operations. Maintains operating records such as machine performance

and production reports.

Junior Computer Operator

Under direct supervision, assists higher level classifications in

monitoring and controlling computer. Usually fairly competent to

work on several phases of computer operation with only general direc-

tion but still needs some instruction and guidance for the other phases.

Assists higher level classifications in carrying out the various

duties associated mita 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.

Manager or Supervisor of Unit Record Equipment

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 responsibility.

Lead Operator, Unit Record Equipment

Usually considered as assistant to manager or supervisor of unit

record department. Has technical responsibility for report pre-

paration. In charge of scheduling and machine usage. Directs

training of personnel.
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