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MILITARY CURRICULUM MATERIAIS -

The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Curriculum Project for dissem—
ination to the six regional Curriculum.Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make jculum materials
developed by the mil itary more accessible to vocational
educators . in the civilian setting.

v

The course materials were acqured, evaluated by project
staff and practitioners Ain the field, and prepared for
dissemination. Matema].s which were specific to the military
were deleted, copyrighted materials were either amitted or appro-
val for their use was obtained. These course packages contain
curriculum resource materials which can be adapted to support .
vocational mstmsctmn and curriculum development. -
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Course :’.&tnptmn . . -

_This course is designed to prhvfde the necessary information to perform all steps that
are required to prepare a Job for processing on a4 computer system.. "The course consists
of 15 lessons requiring 37 hours of instruction. - B

Introduct fon to Data Processing (2 hours)

Funch Card Input and OQutput (4 hours)

Printers (3 hours) - ‘
™ Magnetic Tape Imput and Output (2 hours)

- *Magnetic Disk Input and Output (2 hours)
Lentral-Rrocessing Unit (2 hours) . .o
Channels, Control Units, and Physical Addresses (2 hours)
Job Control Language (3 hours)

Concepts in Computer PRocessing (2 hours)
Review Computer Processing (1 hour)
Computer Processing Exam () hour)

Critique Computer Processing Exam (1 hour)
Computer Processiag CRT Exercise (2 hours)
Computer Job Preparation (7 hours)
Computer Job Preparation Exam (3 hours)

The course vontains both student and teacher materials. Printed instructor materials
include a program of Instruction detailing objectives, and references. - Programmed
student texts with review esxercies and answers are included for each chie\area.

.
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Annex A - Concepts in Computer Processing - g l
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Purpose: «To provide the student with a working knowledge of the operating
characteristics and principles of a Central Processing Unit,
channels, control units, and Input, Qutput and Input/OQutput media
and devices that are included in a complete computer system
configuration.’ To give the student the necessary information to
provide and perform all the steps that are required to prepare a
job for processiqg_on a computer system,

-

INTRODUCTION TO DATA PROCESSING

_ | DP-5K-A-10
Hours 2 . Y 1€ 1p

Objective: The student.will identify types of computers, and select the
e?ements and components of a computer system.

Tasks Supported: 2.3,

- References:  Modern Computer Concepts IBM 360 Series/Edward J. Laurie

PUNCH CARD INPUT AND QUTPUT

OP-5K-4-21

Hours 4 ‘ U 2C, 2PE2
Objectives:  The student will identify the characteristics of punched cards
and 1ist the proper handling and storage procedures for
punch card input/out, types of card damages to computer cards,
and error conditions ¢h input/output’ devices.

Tasks Supported: 1.12, 1.13, 1.14, 1.15, 1,16, 1.29, 140, 2.3

References: [BM System 360 0S Operatioanraining Manual i
1BM. System 360 DOS Training Manual, Book.of I1lustration
Data Processing Activities, Mgt Procedures and Standards

‘ ‘ An¢13.7‘ :
N ' : Soldiers Manual - FM 12.74p 1/2
3 | " TC 12-71-50 PT The 80 Cblumn:General Purpose Card 5 }27’

-

.NATE S&c'r(mts I +aJL HAVE Been DELETED DUE To m}u-me.y- SPECIFIC MATERIAL .
' . *- « ¢ . * ’ .

§.
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PRINTERS
DP-5K -A-22 )
Hours 3 U ' 3C

Objective:  The student will identify the charactéristics of computer
printers, forms, carriage control, printer errors, and the !
operator's responsibility in regards to computer printer and
Jorm storage requirements. .

Tasks Supported: 1.17, 2.3, 2.10

References: - Printers, Irving L. Niesalman, Data Products, pp 52-70,
Mini-Micro System, Jan 78 (Monthly) ‘
- Business Data Processing, 4th Ed., 1975, Prentice-Hall, By
Eifas M. Awad, Englewood, NJ
-~ AR 18-7

MAGNETIC TAPE INPUT AND QUTPUT

DP-5K-A-23

Hours 2 U 1C 1PE2

Objectives: The student will identify Ythe characteristics, and the proper
care and handling procedures of Magnetic Tape Input and
Qutput.

Tasks Supported: 1.22, 1.31, 1.32, 1.35, 2.2, 2.3, 2.6

References: Business Data Processing, Elfas M. Awad, Prenticé‘HaIT Inc,
Fourth Edition

7 . 180-A
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o d ~. MAGNETIC BYSK INPUT & OUTPUT .
KR | | r
. DP-5K-A-24 . - oo 0
Hours‘ 2 .U . 2c

Objective:  The student will ideﬂtifyAthe characteristics of Magnetic
: » < Disk, and the envirommental conditions that effect the
recording capabi]ities of magnetie, disk.

Tasks Supported: 1.35, 2.2,:2.3

References:  Moderh Computer Concepts ' * , o
Introduction to.Data Processing ‘
Business Data Procesging : !

- THE CENTRAL PROCESSING UNIT
DP-5K -A-~25 |

Hours -, 2 . oy . 1€ 1PE2

functions of the Central Processing Unit,
’ *

Objective: The student will identify the elemen‘s, characteristics and

. Tasks Supported: 1.36, 2.6, 2.14

References: Locaily prepared materials A
_—_ - Modern Computer Concepts ’
-+ Introduction to DP, Crawford

Business Data Processing, Awad,

Introduction to DP, Feingale

8 . '. " 190-A



‘ | ] .;5;
CHANNEL'S, CONTROL UNITS AND PHYSICAL ADDRESSES .
. DP-5K-A-26 | | RS
, Hour's | 2 u 2c .
: ij;t;ive: ‘The student will 1dentif}fthe functions and characteristics
S of channels, “tnterface’ control units and physical addresses.
Tasks Supportad 1.35, 2.4, 2.9 . ‘ . e
References, 18M Prqgramed {nstruction Caurse-RZ?-gzsﬁéz
G 1BM Igtroduction to IBM Data Ppocessing System {5C20- 1584-3)
A - b8 comog:.msmse
‘ DP*SK~A;§2 ‘ | e 7
“Howrs . 3 - : o . 1c 2pe2
<6bjectivg& : fhe étﬁdent will identify the steps of program devefépment

and the characteristics and functions of file names, logical

units, program libraries, program messages and control cards. -

The student will {dentify the functions of job control
1anguage statements.

Tasks Supported: 1.12, 1, 29, 1. 35 2. 9 _

Refer2.cas:

L}

DOS an Ccntro1 fcr Assembler Programers
DOS Job Control for COBOL Programers
IBM DOS Basic Operator Training (Student Text)

9 . 100-A



DP-5KA-35

@« . .

CONCEPTS IN COMPUTER PROCESSING

DP-5k-A-33 v , P -
A | ¢

Hours 2 - u : o 26,

Objective: The student will 1ist the function§ of memory area iden-

- tifiers, memory area priorities, the benefits of disk JCL,
the characteristicsiof job streams, the characteri ics of
single program and multiprograming processiing, and- Memory

.o distribution, . ’ . :
< o
Tasks Supported:. 1.35, 1.3

2.9

References: Locally prep . d materials
i e '
" REVIEW COMPUTER PROCESSING

DP-5K-A-34

. Hours 1 _ . , U ; . 1C

Objective:  The student will bg able to answer the quastions on the
Computer Processing Exah {DP-5K-A-35), using the handouts of
the previous lessons. ’

Tasks Supported: 1,35, 2.2, 2.3, 1¢36, 2.6, 2.14, 2.4, 2.9, 1.12, 1.2¢

Referen~e2s:  Locally prepared materials.

-“

COMPUTER‘PRQCESSI&G EXAM
. ¢

Hours 1 . U ‘ : lgv

“ Objective:  The student will answer all questions on the Computer

Processing Exam.
Tasks Supported: 1.12, 1.29, 1.35, 1.36, 2.2, 2.3, 2,4, 2.6, 2.9, 2.14
‘ . ! ’

References: Locaily prepared materials.

poma
~1
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CRITIQUE COMPUTER PROCESSING EXAM

2 i
DP-5K -A-36 - L 1
Hours 1 : > . 1c :}
Objective: The student will.be able to correéf?y ansk thase questions
g:evious!y ansWered §ncorrectly by studen uter
ocessing Exam (DP-5K-A-35), S -
Tas¢s Supported: 1.12, 1.29, 1.35, 1.36, 2j), 2.3, 2.4, 2.9, 2.14 | 2 .
Rﬁ{érences: Locally prepared materiais. , v

.

i ¥
COMPUTER PROCESSING GRT EXERCISES
- — ~——

DP-5KSA-37
Hours 2 | S . e

Objective: The student wiT] select the operating characteristics of in-
put/output media, and devices, functions of channels, cdn-
. . tral units and physical addresses, functions of JCL, and
functions of memory ardas. - -

Tasks Supported: 1.12, 1.13, 1.14, 1.8, 1.6, 1.17, 1.22, 1.29, 1,30, -
131, 136, 1,36, 2:2,72.3, 2.4, 206, 2.9, 214 |

b

References: ? X
-~ COMPUTER*J08 PREPARATION
DP-5K-A-41 ’
Hours 7 o BT 7PE1

.

Objective: The student will correctly interpret computer run instruc-

tions to determine preparation requirements for processing of
Job on a computer system. The student will correctly prepare
a cintrol and assemble a JCL Dec, and prepare tape labels for

a job tg be processed on a computer system.

Tasks Supported: 1.12, 1.13, 1.15, 1.17, \.21, 1.28, 1.29, 1.30, 1.32, . . .
1.35, 2.3, 2.9 = : . _

References:  Locally prepared material, ‘ : .

o L

11 . 190-A
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»  COMPUTER JOB PREPARATION EXAM

| opscnss | - ' ’
g Hours 3.8 . \ u ' ) 3E

Objective: The student wiil'interpref a set of computer run instructions
) and transcribe information from compater run fnstruction

. blank tape labels, prepare’ \ progr am control card, and
i JCL and deck is complete an accurate.{

©

“Iasks Supported: 1.17 11;”1 15, 1.17, 1.21, 1.28, 1.29; 1.30, 1.32,

1.35,
‘ L T
References: Locally prepared“mate;iafé. :
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" Chapter 1
;In;roduqtfon to DP.

y'xNTRODUCTIOﬁ: The concepts of a computer have been in
Xistence for many~§gars. The abacus- { See Tilustrationh #)
is a perfict example’ of how these concepts were used to

. Perform calculations by s?idfng_counters‘a!dqg'rods or, in

grooves. to get a numeric total for a givEn problem. * The
adding machine serves the samé functionm by providing a nu-
meric total by mechanical means: dding machines wére widely
used ipFecdrd keeping and -the preparation of reports in the
Army*prior to World War II. -Ae thi Army grew and more in-
formation had to be maintained, a means ‘to process this in-
formation (Data) by electrical/mechanical methods had to be
adopted. Later as’ these processingwrequirgments (data proc-
ggsing) iggreased, elettronic computens were introduced into

e meet the increased requirements. As a computer
operator you will be required to work with sn electronic
computer. . - 5 o

. ~
: Il%\gcratiuh *i
A

. . - é
Arithmetic is performed on an

- A
abacus by moving the appropriate ~
counter beads up or downe

‘ »

"

“

1.1 ’ 1504
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8. OBJECTIVE: The objective of this chapter fs to give

you the ne?essary information to:

-

L1
analg

« “Correctly. identify and

give ‘the purpose of
us, present several

and digita) computers:
exampies of -gach. puters: o1

-
of a computer system.

- 3. Correctly Ydentif

_ . y t
components of a digit ﬁgr
( 1{9 al comput

.74, Correctiy idéntif
witi the physical elements

N
of
of

N.A.“ : w |
¢ Oiffer8ntiate between the three basic elements

ftve functional

—

é terﬁs that ére
data processing

associated
system.

*

C.

TRAININGSAIDS: The .
Chapter: *Nﬁﬁg, ~ supportive

~t

materials needed for this
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0. TRAINING: -
1. "Analog and Di§fta1 Computers: - There are two major

Kinds .of computers, those called analog, and those called
- digital. . .

L . . .
.
i

‘ a. The analog computer. is used to measure processes
which are continuous. The speedometer of an automobile '{s -
.an example .of an analag computer. (Sce ITlustration #2).
Te speedomet@r needle has an infinite numder af positions
that it can take. around a §raduated dial. The speed meas-
: trement is continuous and may not be exact,«but it is c1ose/'
* enough for the purpose. . Other examples of analog computers
are the common thermometer, slide .rule, scales and the blood
pressure cup. - : -

-
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- b. The digital computer is more exact and works
4 in graduations or discrete units. The fingers on your hand
- : can be used as an {1lustration of a digita) computer. The
main characteristics of digital -computers are speed, - accu- r
racy, and ability to perform preplanned operations. .One of
the most significant chdracteristics of a digital compufer
is that a series of operations can be planned, and desired
results may be obtainad with very little human intervention.
While analog computers measure and answer” the question, YMow
—— - MUCh?* The digital computer angwers the question, “How
77 many?  The digital computer is s tower than the analog com-
puter but is much more accurate. The computers used by Army
computer operators are almost always the digital type. Dig- -
ital computers are capable bf storing large quantities of
AL hile analog computers normally are not used for stor-
“ data. Now that we have coveréd the two basic kinds
of computers, we are ready to cover the three bagic elements
of a digital computer. = ‘N ) :
2. The Three Basic Elements. The three basic elements
of any digita) computer system, no matter how small or how
large it may ‘be are Input, Processing and Qutput.

-

islustration #3 .

Processing ’ Output

- \
Add The -
Numbers ' 41
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& Input: The term input 1s used to describe the
entry of data and/or instructions into a-computer system.
The keys (keyboard) on an adding machine are used to feed
1ata .imto the machine, as a result .the keybogrd would be
described as an Mfut device.  On the other fiand, the :
numbers that were keyed into the machine would be consid-

ered input data. -The document such as the favoice, pay

record, or supply requisition, from which the information
was gathered for entry into the adding machine is referred

to as an input source document (See Iliustration ™).

. B

— 2

p llustration #4 3
£ Y
ﬁ_ .
Tpt ) .
Sofey ) Input
eemthent - Data Device

_ /§§§

[ SN

This information on the source document will not he accepted
b% the addin? machine unless it was converted to a medium
that it can. interpret. Likéwise, a computer system will not

" accept data until 4t has been converted to a medium it can’

interpret. “Once this data has been converted, this media .
#*11 be put into the system by the use of one of saveral
input devices. The type of tnput meaia for a computer sys-

‘tem depends on the type of input devices that come with the

System.

- -
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b. Processing: The manipulation of data within a-
computer system ¥s called processing. After the data hag
been converted to an input media and entered into the system
through an input device, the .data can now be pProcessed to
satisfy a predetermined requirement. The type of processing
functions done by the computer system is determined by a set
of computer instructions {computer program). The Basic
Functions of processing are: Classifying, Sorting,
Calculating, Editing or Selecting. ‘

X .

(1) Classifying:- The term classifying is
used to describe the function of assigning a group of relat-
ed facts (data records) to a given category. An example of
this is to classify graduates of the Lomputer Operator AIT
Course as 74D's while graduates of the Infantry AIT Course
would be classified as 11B's. g :

(2) Sorting: ‘Sorting is the arranéing cf

- data records in a desired sequence. One example {s to

arrange the data records of the students in a Compuggr Oper-
ator AIT course ip alphabetical order according to their

~last name.

(3} Calculating: Calculating or computing
is another basic function of processing. This is accom-
plished when the computer adds, subtracts, divides or milti-

plies data to produce useful results.

(4) Editing: One function of editing is to
determine that the input data is correct. An example of
this is to make sure that the input data is personnel data
rather than equipment data, when the c8mputer is work’~g on
a personnel system, ' .

-{5) Selecting: Selecting .is the processing
function of putting from a large amount of data certain data
words or items that require special attention. “An example

.of this is selecting computer operator records from a per-

sgnnel data file to determine how many operators are there.
' .

C. Output: The term output is”used to describe the
gathering of data from the computer system. In the example
of the adding machine, the output of the machine is that
display of the numeric total of all the numbers that were
added together. The output media in this example would be
printed output. The type of output media of a computer sys-
tem depends on the tybe of output devices that are connected
to the system. - | ~

| 2R

L
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3. Five Fuactional Components: The five functional
components of a digital computer are: fnout unit, storage
unit, centrol unit, arithmet ic/logic unit, output unit.

a. Input Unit: The input unit is that component
wnich performs the function of reading or translating input

“data into the computer readable language. Once the data has

been put on a media that the computer system will accept, an
P1put device, which ig part of the input unit, will read the
input media into the computer system.

b.  Storage Unit: The storage unit of a digital
computer s that component which is used to store data or

computer instructions. The Storage Unit normally consists
f “nternal and external storage.

(1} Internal Storage: Internal storage is nor-
miih used o temporarily hold data and computer instruc-
tions for the actual processing of that data. This type of
L2r3ge resides in the actual computer itself.

12} External Storage: On the other hand exter-
“is vage s used Lo store data or computer instructions
Hitside the computer. The reading or writing of the data
and computer instructions to and from this external storage
s accomplished through the use of input/output devices.

©. Control Unit: The control unit is that func-
Pt component which directs the computer in overall per-
* rmance of operations. This functional component receives
“+m storage an electronic copy of each instruction one at
ctiee in a predetermined sequence. These instructions are
interpreted to determine what type of operation is called
Far. and then the control component activates the necessary
“e-trical impulses to perform that operation. In other
1<, all computer ins*ructions are executed under the

“mietate direction of the control component,

d.  The Arithmetic/Logic Unit: The arithmetic/Yogic
st functional component g responsible for the calcula-
tionoor other manipulation of data. The arithmetic/logic ; )
component -eceives an electron ¢ copy of data from ‘tha stor- :
Aqe component and parforms the ar+thmet ic operations such as
1 tiog, subtraction, mi1tiplicalion and division as well
as the 1o6gical operacions primarily concerned with testing.
This ability to test a given condition is the result of
proagr ammed computer instructions. '

1.7 | - 150-A
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-ponent which perfarms the f

-

e. The Qutput Uniﬁ: The outﬁut'unit is that com-

nction of writing and/or inter-
Preting output data. 'Once the data has been processed the

- computer will instruct an_output device to generate the oute
put.  Qutput may be considered as modified data or updated

information. It may be in machine readable form or it may
be in human readable form. ) ’

1llustration f#5

The Five Functional Components
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f. Physica tlements:  The physical elements of a com-
viter center are hardware, software, and personnel.

1. Hardware: Hardware is the actual nuts and
| 1te, ‘See f1lustration #6) it is the machinery of an elec-
tronic lata processing system. Hardware consists of the
computer and the input/output devices that are connected to

the computer. A1l this machinery makes up the hardware of a
aputer centor,

s i e e ——

Pllustrarion #6

s HARDMAR

1.9 - 150-A

/7

‘,‘[



b. Software is another physical element of a com-

puter center [See 11lustration #7). Software is the pro-

—~ Cedures and programs found in a computer center. Examples

of software are computer systems manuals, computer system
documentation and computer instructions {computer programs).

Illustrarion #7
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t - L+ dhe final physical element of a computer -center
'y itstpersonnel. These are the folks that are respons’ible
for the integrity of the data recejved, processed, and dis-

+ tributed as output. You as & computer operator will be part
» 0f this team of data processing personnel. o

Other personne) that-you will have some contact with inﬁ}our
ingt3yllation are: , k )

' The Data Processing Installation (pPI) Manager: He is
CPsponsible for the overall management of the installation.

71 Mid-management Supervi§§rs: There will be supervisors
for each section of the DPI such as the Programming, Mainté-
n ice and Operation Sections. '

‘3. Programmers: These individuals are fesponsible for .

w-iting computer instructions and maintaining these programs
=3 9n the installation. ‘

~-' System Analyst: System Analysts communicate with peopie
froagard to developing programs that meet their needs.

5" Snift Supervisor: This individual will be your immedi-
ale supervisor. He is responsible for the overall operatign:
0f the computer room dwPing his shift to include the
Supervision of the operators.

'6) Computer Scheduler: He is rasponsible for the
sheduling qf all processing on the computer system.

"rput/Output {1/0) Clerks: You masfperfonn this job
“ovour installation. 170 Clerks perform the function of

hardling and accounting for all computer input and output
fn the ‘nstallation.

‘ Litrarian:  This is another job you may perform. The
~turarian is raspens ible for maintaining the 1ibrary .\

inforpation in the installation.

9% The User: Even though the user may or may not pe part
of the computer center. without the ser the 'rstallation
wOu v have no purpose.  The user ic the command or individ-
ua' that vour installation servizes. The user is the one
thir uses the recyulic nr Lne pxocessing in his daily f;f
management and activities, : ' k .

1.11 | " 150-A -
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E. SUMMARY: During this block of instruction, we have

learned the following: )

1. The difference in analog and &igifa? computers.

2. The three basic elements of a computer system
which are input,Aprocessing,.and output.

3. The five functional components of a digital com-

puter which are the input unit, storage unit, control unit,
arithmetic/logic unit, and output unit.

4. The three physical elements of a data processing
system which are hardware, software, and personnel,

F. CONCLUSION: Automatic Data Processing has spread to
every phase of Army 1ife. The quality of work you do in the
field will affect many people's lives, maybe even your own.
Become a professional in your field by starting now to learn
all you can about data Processing in this course and in the
United States Army. Your future depends upon you.

\\;) :

33
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INTRO TO DATA PROCESSING
A SELF EVALUATION
- Situation: You are in a classroom about to take a Science and Arithmetic
test, your instructor gives yo the following items to solve the test
problems and to wrecord your f¥ndings. .
¢ A calculator t . A question sheet
B A thermometer An anbyer sheet
' A pencil _ ) A papdr clip
An -eraser . A speedometer
." CquESTLGN L. - Among these items, the‘eiampIes of!an input source document
are?- :
A. Calcuiator ° ~ E. Answer sheet
8. Paper ciip F. Thermometer
) C. Question sheet . G. Eraser
N. Pencil H. Speedometer
MIESTICN 2, Among these items, the examples of an analog computer
ara? \ ) .
A.  Answer sheet E. Thermometer
B Question sheet F. Penci}
C. Paper ¢lip G. Eraser
®.  Speedometer . H. Calculator
. QUESTION 5. The five functional components of a digftat computer are?
| “o Output ‘ E. Arithmetic/logic unit
8. Input unit F. Output unit
C. Storage unit G. Control unit
0. Input o H. Processing
QUEST ON 4. Thé three basic elements of a computer system are?
ALY Dunput E.; Output unit
i B. Input unit F. Sorting
C. Storauws unit | G. Input
0. Processing , H. Control unit
wo Nuestion 5, Among thesg,ﬂéems, the examples of processing are?
“h. Zorting | “ E. Inputing
8. Printin? F. Classifying
C. (Calculating . G. Cutputing
D.r Editing H. Selecting
>
¢ 1.13 150-A
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QUESTION 6. Among these items, the personnel physical elements of data

processing installation are?
A. Operator
B. Card Reader

C. Disk Drive
) D. Librarian

35

I
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E. Conti-ol programs
F. System manuals
G. 1/0 Clerk

H. Tape Drive

i 2N

150-A _
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INTRODUCT {ON

Tnday, we are continuously éxposed to-punched cards. We see them in the

-fwvernment checks we receive, the U S. Savings Bonds we purchase, and

numerous other situations.

’hese punched Cdrds are read by card readers, and are norma?ly, punched

by card punches that gre connected to a computer.

Since one way we communicate with the computer is through the media of
punched cards, it is essential that each of you are throughly famxTzar

‘with punched cards.

long with this knowledge, you must have a basic understandrng of some of
he equipment used to read and punch these cards.

A
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1. HISTORY OF PUNCH CARD ACCOUNTING: 1In 1887 Dr. Herman Hollerith
developed.a machine to compile and tabulate census statistics by the use
of punched pdper tape. That code, which is still used on cards today,
brars his name. (Hnllerith Code}

L3

2. LCARD CHARACTERISTICS: ' See

IMlustration #1
3. An 80 column card will consist of:

{1} 80 vertical columns across the card.

(2} 12 rows horizontally acrnss the card.

h. Nomenclature Rs we speak of the cards, we refer to partwcular
areas of the card by name.

(1) Face: The face of the card is that surface which will

narﬁe}ly have printing of some type on it. It is that side that shows
the card columns and rows. , '

(7) 12 Edge: The top of the card, as we look at it, is nearest

the "12 pynching position. . This edge is therefore referred to as the
ulﬂn Edge )

(3) 9 Edge: The edge nearest the "8" punching position is
referred to as the "9 edge.

/

(4). I_Edge. The "1" edge is,}ocated nearest card column 1.

(5} 80 Edqe: The “80" edge is located nearest card column 8.

01-02-29 : 3
e
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5. TRANSLATING THE PUNCH HOLE COMBINATIONS OF AN 80 See
COLUMN PUNCHED CARD: - ITlustration

. ~ i. ' - “ ‘ﬁz i
a. Fach card cnlumn has 1?7 punching positions.

(1) A hole in punch position712 in a card column is called a
twelve punch. g :

(2) A hole punched in position 11 in a card column is called an % %
»laven punch,

{3} A hole in punch position 0 in a card column is called an zero
punch, And so on down the card. ' :

b. Numeric Characters: There are ten numeric punching positions
starting with the zero row through the nine row.

01-02-29 5
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(1)} A punch placed in any of the ten punching positions (0-9) in
a card column is called numeric punching. Only one numeric character may
be placed in a &olumn. For example: if a hole is punched in the "
punching position, it is read as a "6" and has the value of e,

(2} The location of the hole in the card is how the machine
recogiizes it. We can punch any one of the ten numeric punches in anv of
the 80 columny in a card.

c. Alphab;?}thﬁharacters:

(1) The 26 alphabetic characters are created by punching a
combination of holes. Thig combination will consist of a 12, 11, or O
punch and one of the nine numeric punches 1-8 into the same column. The
way this is done, is the alphabetic letters are divided into three groups.

va) The first 9 letters, A-1 are associated with the 12
punch_, -

‘5t The second 9 letters, J-R, are associated with the 1}
punch,

(c) The remaining letters, $-7 with the zero punch., A-1!
S127, J-R(11), S-7 (0)). :

12) The 12 punch and the 1 punch creates the letter A, a 12 punch
ard the 2 punch creates the letter B and continues in sequence to the 9
punch for the letter 1. Then we start with the 11 punch and a 1 punch
which creates the letter J, continuing in sequence through 11 punch with
2 9 punch to create an R. The 0 punch, and the 2 punch creates the
Totter S and this is continued <n seGuence thru O punch and a 9 punch for
tne letter Z. shen starting the Yast 8 letters with 0 punch, the one
punch is skioped over “ecause it i $0 close to the 0 punch.
At this time it is necessary to mention that a zero punch is a numeric
punch and is usualiy represented by 3 0 with a slash througn it: "p",
1d the alphabetic character 0 ic represented by an 0 with a Tine ander
1t oM, :

12 Punch 11 Punch 3 Punch
and and and
1= A 1= g
2 =3 2 =K 2 =S
=1 3 = L 3I=7
4 = p 4 = M 4 = |4
43
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d. Special Characters:

a2 leven special characters.

Mmoo H n o on
ol By v e Jie 4
[No oo TR S N e L R0y
W n H on

The 80-column punching system consistss of

These characters are created by punching

various combinations of punches in a column, For example: the dollars
symbol ($), consists of the 11 punch, the 3 punch and an. 8 punch. The
~six special characters which you will be concerned with in this course

ire:
(1y (N
(2} 18)
(3 "
(4) (%)
(6% (")
L 01-02-29

Stash

Ampersand

£
Asterisk

Percent
Comma

Apostrophe

0 - 1 punch
12 punch only

11 punch, a 4 punch,
and an 8 punch.

Leng punch, a 4 punch,
and an 8 punch,

Zero punch, a 3 punch,
and an 8 punch.

S'Qunch and an“B?punch
' ¥
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Translate the prepunched card on page 8. This will test your ability to
transjate the Hollerith code. (NOTE: The translation is located at the.
bottom of page~11.)

01-02-29 9
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4. Card Input and Output Equipment: There are two types of punch card
devices; card readers and card punches. Some manufacturers have combdined
both the card reader and punch in the same cabinet.

a. Card Readers : : See
IMlustration
#3
(1) Mechanical Card Readers: Cards are mechanically moved from a

card hopper, through the card feed unit, and wire sensing brushes read

data from the cardd by making a charged contact with a meta) drum through

the holes. This type of card reader has two sets of wire sensing brushes

which read the .card. b

An impulse which is automatically converted from the Hollerith code, into
machine language is transmitted to the computer. These mechanical card

readers read one row at a time and speeds range from about 200 to 1,000
cards per minute,

(2) Photoelectric Card Readers: These high performance readers
use vacuum and belt feeds and photoelectric cells tosense the punches in
3 card. The cards are read serially by column, thereby reducing the
number of photocells required. :

As the card is passed under a light source in the card reader, light
passing through the punched holes activates the cells and the information
is transferred to the computer.

b. Reader Errors:

(1) Read Check

(a) Mechanical Readers: Signals thé detection of a hole
‘count check., In other words as the card passes under the first set of
ready brushes it takes a count of the holes punched in the card. Places

this count in memory and holds it until the second set of read brushes
makes its count, '

TRANSLATION OF PREPUNCHED CARD ON PAGE 8. - Recording, Sorting, Calculating,
#nd summarizing are 1 basic operational steps. ’
&‘(
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Then the two counts are compared to see they are the same. [f the two
counts are not equal then the read check or parity check lights are
activated, (Mode! of equipment depends on whether it is a read check
light or a parity check light.) ,

fh Phuto~¥9ctrié Card Readers: This is the detectinn of
tnvalid, off-punched, and mispositioned codes in a card. In nther words
Lhe proper amount of light from the photoelectric cell could not pass
through the ho's punched in the card.,

(2} Feed Check 3 - A feed check occurs when:

(Al the card fails to be read hy the reader.
{b) the card is wedged in the feed hopper.

(3} Validity Check: Indicates that an invalid punch hale
combination has been sensed. This is done by checking for more than one
punch in rows 1 through 7 of a card.

c. Card Punch: These devices usually have two statiors;

1) Punch station

(2) Punch check station and generally punch one card row at 3
time with an -erage speed of 350 cards per minute. The s Tow, movement of
the punching .:es has generally limited the output speeds of card punches.

[2) Punch Check: Occurs when detection of a hole count
°reor, parity check, addressing error or translate check inthe attached
control unit. In other words there was a disagreement in the hole count
from the punch station whencompared to the hole count in the punch checx
station,

) (b} Feed Check: Occurs when a card Jams within the machine,
t Misfeat from the card feed hopper, or a punch clutch failure.

h. Handling, Storage, Card Damages and Punching errors.

3. Handling - In handling cards, care should be taken not to tear,
rutrlate, spindle or staﬁf@ cards., ‘

19
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b. Storing of card stock: Cards should be kept in a warm, dry
place. When storing these cards, they should be stared under pressure in
card trays. o
New cards sheu?d be stored flat in arigina¥ boxes (2,000 to a container,
10,000 to a box). These boxes should not be stacked more than 3 high and
in a criss-cross pattern. This card stock is constructed of high-qrade
paper in order to withstand repeated machine usage.

Cc. Warpage - Tars is caused by iapraper stacking and storage of
cards. It is also caused by improper climate control in the storage
area. Sc tne location of storage is very important when dealing with
“data processing cards,

d. Laced Cards - Are identified by multiple punching in one or more
cnlumns that were not placed there intentionally, that card is said to be
laced. Llaced card~ may occur during duplicatinn on the card punch.

e. Off-Punched Cards ~ The term off-punched refers to cards in which
the holes are not exactly where they belong. The holes may be too high
ar tno’ low in relation to the correct punching position, or too far to
rae left or right. 1If the punch is either too high or too low, the
zrushes reading the card will sense the hole too scon or too late and the
required function may not be performed or performed incorrectly. If the
hole is too far to the left or right, then the brush reading that column
may not read it all, and perhaps the brush for the adjacent column will,
Once again, the machine will not perform as desired.

During the past 2 hours we have discussed the punched card and its

" characteristics, handling and storage of cards and some of the possible
problems that can occur with cards., We also discussed card input and
output equipment and error conditions which can appear on this equipment.

The Hollerith code is the oldest and most commonly used coding system
ised to represent data. Your ability to use this coding system will be a
tremendoug asset to you in the field and will help you easily grasp other
coding systems used in data processing.

01-02-29 13
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SELF~EVALUATION

a. A zone punch. e. Inrowl,

b. A 12 punch. f. In column one.

c¢. A1 punch. g. On the one edge.
4. A zero punch. h. On the zero edge.

*

7. The 12 edge is indicated.by item:

, a. A. f. F.
. b. B. g. G.
- c. C. h, H.
d. D. i. I.
" e. E. j. d. -
i, Item C is:

a. On column 12. _f. A zero punch.
b. A zero punch. g. On column 11,
c. On 11 punch. h. A 12 punch.
d. On rowdl2. ' i. On row 11.
e. On tgg\i? edge.

4. Item . is:

a. A zero punch, e. "A 7 punch.

b. On column 18. f. Inrowll.

c. In column 7. g.. In column 11,
. d. In-row 18. h., The 7 edge.

[l

The hollerith code of a 12 punch and a 4 punch represents the character:
o ¢

!
.

Lt P B
L

-

[3+ IS e oV
DO XD
O e~ ¥

[
»

.
¢

“. The nollerith code of a 12 punch only represents the character:

mONn 7w
DoAY
Ltte vt XL H
h e~ %
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Select the aroper,pncce@g{es that will offset damage, to computer cards
! “aised by humidity or temperatyre changes:

7

4. Fan the cards prior ‘to LSage.

5. Clondition the card stack to the aperating enviranment,

<. Joggle the cards prior to usage.

4. Stack the cards out in the sun to dry off prior to usaqe.

e. Store the cards in the computer room at least three days prior
to usage. ‘ i

f. Clean the cards prior to usage.

B Lelect from the ligt below, the examples of computer card damages that
ire caused by humidity or temperatuyre chanqbq: '

a. Card shrinkage.

y h. lLaceH cards, .
T. Warped cards.
‘ ‘ 4. Lard rusting.
. e. Stacked cards.
f. Conditioned cards.

9. Select the proper procedure that will eliminate card sticking due to
static electricity:

Clean the cards.

Remove the rubber hbands.

Fan the cards.

Spray the cards with static remover .

Fan the cards to reduce the stiffness of the cards.
Stack the cards in an upright position.

9. Stack the cards in a horizonta) nositinn.

S T e
L] L »

P
" T
. s

M Tentify the Lwe types of card readerg:
i. Character-recognition.
h. Optical reader,
c. Phoato-olectric.

d. ‘é.ﬂisﬁfy rejder,
: e. Brush reader.
> . Inter reter roader,

ol
» -
v
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12,

The example of a validity check conditionAis a:

. The card is\warped due to humidity or temperature changes.
The card coldmn has a punch hole combination of 12, 2, 5 punches.
.. The card has holes that are off phnched.

The card column has a punch hole combination of 12, 3, 8 punches.
The card's edge is frayed and cannot be read hy the card reader.

The first set of read brushes, hole count did not agree with the

second set of read brushes count. ‘

- on T

The examples of a read check condition are:

The card is warped due to humidity or temperature changes.

The card column has a punch hole combination of 12, 2, 5 punches.
The card has holes that are off punched.

The card column has a purich hole ¢ombination of 12, 4, 8 punches.
The card's 9 edge is frayed and cannot be ready by the card
reader. “ ,

f. The fir t set of read brushes hole count did not agree with the
second set of read brushes count.

DO T oW
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INTRODUCTION

During your career as a computer operator, you will be responsihle for -~
operating the printers in the computer room. In this lesson you will be
given a preview of printers you may encounter. You will be introduced to
the most common printers being used in data processing installations. The
printer is a very important device. It translates the results of
processing in a legible permanent copy {hardcopy) which can easify be
understood by those unfamiliar with ADP.

A huge amount of work is accomplished before we receive the printout from
the printer. Most often the user never sees the work being performed but
only the results. It will be your responsibility as a computer operator to
insure the user receives the best possible output. It is important for
that reason to become aware of computer printers and their operation,

e
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rypes of “rinters:  The computer prznter L£an be one

Notw Yypes.  Thesn types are:
1. dmpact Jenter
Nantepa b V0 ter
: it Praate LooimRuct printes io when the
Soren mechignton o s intar mak e phys?;‘.dt contact
et itk tha eampgter forn during the printing
boovesSo Agocs cample of an impact printer is a
vt d uf‘fyﬂ Popneariter.  The pressure of your -
Ceroar oty caases the character you selected to
bl e ‘«)d “1hbor which i pressed against the
Cae ine impact of the character causes it to appear.
o e ek ‘m; machanism of ‘i impact printer can be like
IV SERIT ST
: Tarvgter pent o xﬁﬁedj§¥F? measured as:
Thiyr s tor-3t Lt gn
B b atoastime
SR TS ERERNT S SUSR T SN (P
L St oatee s e frteeent pr et mechanisms
st eger e D Ly e e at mechaniom 1t goeo,
T theqger oo af ampac ! peinter, and

LI VO

'

&

peenters arigt oy character atog-time or - line-

1= fine,
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a. (Chain Printer: A chain printer's mechanism
consists of a series of sections, normally five sections
arranged side by side. In a five-part chain, a complete
set of alphabetic, numeric, and special characters are
included on each section. The chain is mounted horizon-
taily and revolves from left to right at a constant
speed. As the chain rotates, hammers located behind the
computer form are timed to select the desired character.
The inked ribbon between the character and the hammers
leave an imprint of the selected character. The chain
printe prints at a speed of a line-at-a-time. Maximum
speed f{ a chain printer is 2500 1ines per minute.

49

See

I1lus-~

tration
#1
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IMTlustration #2
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h. Brum Printer: A drum printer émploys a solid See
cylindrical drum with raised characters apound it. Only  I1lus-.
one character appears across one row pf thé drum. As tration
the A-row passes the line to be printed, hammers behind #2

the computer form strike the form against the drum,
Cdusing one or more A's to be printed. As the B-row moves
into place, any print position requiring the letter B is
printed in the same manner. One complete revolution of
the drum is required to print each line. The drum
printer is a line-at-a-time printer,

6 _01-03-29
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continuous
comp

er

CYLINDER
PRINTER

c3

[Mlustration #3
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«. Cylinder Pointer: The printer wechanism is nor-
teei v ased ininquiry devices,.  An inquiry device is a
device used for communication with the computer system. .
It i< Loth an input and output device. The computer
pronts information to the computer operator on the in-
quiry device and the operator can key in information to
the computer system. The printer consists of a cylinder
with ano set of characters on the surface of the cylin-
g The cylinder is mounted in a vertical position
b rotated and moved p- and down on its axis to
poection the character for printing. After the charac-
oo s positiened, 3 hammer strikes the cylinder
povoing the orinter ribbon and computer form together
fr create the character image. This printer prints at
speed of a character -at-a-time.  This printer prints
+aaximum of 10 characters per second. The cylinder

“crinter 1S extremely noisy during operation and has poor
frint gquality.

33

See

11lus-

tration
#3
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PRINTER

-

I1Tustration #4
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d. Golf Ball Printer: This printer mechanism is a " See
modern version of the Cylinder Printer, its main differ- [1lus-
ence from the Cylinder Printer is the lack of a hammer tration
mechanism,  The print head, similar in shape to a golf f4

ball, stikes the printer ribbon and computer form in the
same manner as the cylinder printer. The ball is ro-
tated and is moved up and down to position the print
¢haracter.  This printer has a removable print head and
ditterent balls of various print styles may be inter-
changed.  This arint mechanisn is also used in inquiry
devioes, A

1 ‘L 61“03“29
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v Wheel Printer: This printer employs one, set of See
characters with each character raised on the surflace . 1 lus-
of the wheel., The wheel is mounted in a vertical posin tration
Pron and 15 rotated to position the selected character. #5

- When the character is positicned, a hammer presses the -
ribhon and form against the wheel ‘to print the charac-
ter. This printer is simi'sr to the drum printer. The
difference between the two is the necessity for a wheel
for e3~h print position. This printer prints at a spepd
af 4 character-at-a-time with a maximum of 120 characters
e second. :

*. HBand or Belt Printer: This printer mechanism '
operates in the <ane manner as the chain printer. The

dilv drfterence from the chain printer §s the use of a

comtindoas band o€ steel or reinforced polyurethane with

Phe charawcters on the band or belt instead of a chain

consisting or seversl sections, This category includes

e~ ae Aol whieoh print a4 character-at-a-time and mode 1¢

whichh proot a line-at-a-time, and is used as in inquiry
device and ¢omputsr output printer,

) 01-03-29 .
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4. Matrix Printer: This printer mechanism is used

tn conjunction with inquiry devices and keypunch machines.

A matrix printer consists of pins arranged in a block
(matrix). Behind the block of 'wires is a set of hammers
carresponding to the number of wires contained in the
hluck.  The hammers strike the appropriate wires in the
hlock to cause an impression of the character to be made
on the computer form. This is a relatively fast

techodgque, providing there is a matrix for each print
posttion.  This category fncludes both character-at-a-
time and tine-at-a-time printers.,

See
IMus-
tration

#6
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h. Daisy Wheel: This category is called a daisy
wheel becwse of the configuration of the print mecha-
nism. The print mechanism consists of arms arranged in
the f.om of a daisy which have one character at the end
Af ol arm. This mechanism is mounted in a vertical
pusitoon for printing. The arm is pressed against the
itbon md form to create the character. This printer

¢

ity g character-at-a time and can be used in inquiry
deev e,

+

Monimpact Crinters:  ihe main difference between the
tab e b pcznter and the impact prtnter is the nonim-
oo U taoe of physacal contact with the computer form.
Most nonimpact printers print by ucing an intricate
aloctrostatic or photo-chemical process. The ink jet is
an eoxecentron, The ink jet printer shoots droplets of
ink on the computer form to form the character image.
same nonimpact printers can print at extremely high
Lpeed ad can print g page-at-a-time. Though nonimpact
Coranters cannnt print carbon copies, some models are
ipabde of printing several original copies in the
canes time some mpact printers take to print the same
dhve o f copaes wning multipart forms.  One disadvan-
“eproot the nonimpact printer is the need for specially
seteet forms which increases printing -asts.  The non-
top et priater s availahle as inquiry device printers
At coaaputer output printers.,

b/

1T lus-~
tration
#7
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A. Computer Forms: The computer form is available in See
single or muTtipart (more than one copy, usually ranging 11us-~
from one copy to six copies.) tr:gion

Multipart forms normally use a carbon hetween each sheet,
However, some multipart forms are carbonless. Carbonless
multipart forms use a special chemical coating that dis-
persg on impact to fopt a character. As stated earlier,
nondmpact printer use a single part form which is especial-
'y coated with a chemical but the form is different from
carbonless multipart forms. Nonimpact printers use

torms which respond to electrical or chemical processes
rather than from impact. Computer forms are continu-
ous. They appear to be one continuous sheet, but real-
ly they are several sheets with a perforation hetween
edvh sheet so they may be separated into single sheets
after printing.

The process of separating forms at their perforation is
called bursting. Large quantities of forms are bursted
on a Jevice called a burster which is capable of
S5epIrating computer printout forms at a high speed.

On.e multipart forms are printed, the cardons are re-
moved from between each copy. This is called decol-
Tation.  The device used for the decollation process
toocalled a decollator.  This process is completed
het-re the byrsting process.

A wtandard size computer form is 14 x 13 inches and is
vomnatly referred to as 1413 forms.  Special size forms
are created for special applications and may wary in
width and length. The margins of the computer form have
prepunched holes called pinfeed holes which are used to
teed the form through the computer printer during the
printing process.

18 01-03-29
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7. Carriage Control: When the printer completes the
printing of a Tine on a form, the form must then be -d-
vanced to allow another line to be printed. This furc-
tion and others are performed by the carriage. The car-
riage automatically feeds a new form into place, ejects
the printed form and skips and spaces “he form during
printing. Since forms can be various iengths and users
may desire various formats, the carriage control -it
uses a carriage control tape to meet these needs. The
carriage control tape is made of a heavy grade paper
which is inexpensive and easily prepared. The carriage
control tape could be considered a program for printing
forms. We can prepare a carriage control tape for each
program that has printed output.

01-03-29 19




This example of a carriage cdnirol
tape can control the movement of
continuous forms that have sheet
tengths up to 22 inches. This
tape 1< available in lengths of
f2< prrint_lines that correspond

te the on the printer;

the yertical lines are called
-
hannel

i) (there are 12 channels),

.y wnching a hole on the carriage
ctetiol tdape where a print line
meet, 1 channel line, an operator
can sause the form to be pre-
sositioned on the corresponding
print Tine of the computer form.
chece hodes are usually identified
as channe ! punches and are
numbered ! through 12 depenaing

o what chgnnel line the hol»

1Oy g e,

Normallty g punch on channel 1
indycare the first line of

cointothvt g1t be nrinted on
Piee 4 A punch in channel

o o by andicatess the last

Prrm ot eint that will be
priante ! oo the form. Channel
Tines 2 throuyh 13 are normally

used to position the form

anywhers between the first and
iast Vine of print.  Once the
channe i punches are punched in
the 'ape, the Carriage control

tape in ther cut and lued to
tores o loop, The Tgrriage
control tope 0s then mounted
0o the carrvigge contral o unit
where 10 41} AU A aiy
resalae T ouns the Careidoae
contro ountt whilo g 1

cantrotling the novement of

syery torm that is heie
printed.
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when punching a carrtage control
tape, a method to use is to:

a. Line the carriage control
tape so line "8", is even with the
top perforation of the form to be
printed.

b. The first line of print in
this example is the third Hine of
the form. Therefore, a channel 1
punch has been punched in line 3
of the carriage control tape.

C. The last line to be printed
on the form in this example 1s line 22
of the form. A channel 17 punch has
been punched on line 22 of the cariiage
control tape. The 12 punch will cause
the carriage control unit to begin
searching for a channel 1 punch. As
the carriage control tape rotates and
stops at the channel 1 punch the
completed form will be ejected and a
new form will be positioned at print
line 3 and printing will resume.

d. If other punching positions
are required to create a particular
format, channel punches ? through
11 may be required to be punched into
the carriage control tape. These
Instructions should be received from
the programmer since the programmer
designs the format and incorporates
carriage .ontrol during the creation
of the program.

In the example shown, the form is
only 24 print lines long. When a
form is only a few inches in length,
the channel punches should be
repeated several times along the
length of the carriage control tape.
With only one set of channel punches
in the carriage control tape, the
tape may be too small to properly
fit the carriage control unit once
the tape is cut and the ends are '
glued together to form a Toop.

01-03-29 21
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8. Form Storage Requirements: In accordance to Army
Requlation 18-7, Data Processing Activity Management,
Procedures and Standards, there are storage requirements

for ADP supplies which includes computer forms that you
should adhere to:

a. Computer forms will be stored in an area that
will provide adequate environmental and fire protection.
At a minimum, computer forms must be stored in a con-
trolled environment like the computer room for the .
purpose of conditioning it to the environment in which
they are to be used.

b. Shipping cartons will be stacked in a manner
that will not damage the contents. Normally, the
~artons will be stacked no more than three cartons high.
Cartons of computer printout forms should be stored on
pillets to raise them above the floor to eliminate the
poascibility of drawing dampness from the floor.

c. Computer printout forms will be kept neatly ar-
~und to provide ready access to the materials. High
st aindards of cleanliness in these areas will be adhered
ta in order to reduce risk of fire and to insure that
the computer room is not contaminated.

2?2 01-03-29
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9. Operator Responsibitigx: The computer cperator has
the following responsibilities in regard to the computer
printer.

a. The operator is responsible for mounting the
correct type of form according to the job instructions.

_ b.The operator must insure ‘that the form ¢
properly aligned for vertical and horizontal alignment.
(That is, the form must be adjusted to cause printing
to begin at the first line of print.}) (These con-
siderations are similar to that of a standard office
typewriter.) ‘

1. The print position or vertical alignment is
similar to setting the margins of a typewriter.
. _

2. The hcrizanta?,adjustment is simitar to
positioning the paper in a typewriter.

c. The operator is responsible for mount ing the
correct carriage control tape as stated in the job in-
structjons and adjusting the carriage control tape as
stated in the job instructions and adjusting the car-
riage control tape to the correct print position.

d. The operator performs prevent ive maintenance
limited to cleaning the inside and autside surfaces of
the printer. The operator must take precautions when
C.2aning the ‘interior areas of the printer and avoid
dreas where electrical mechgn i i
to prevent electrical shock to himself and possible dam-
age to the printer. . .

¢. The operator is responsible for changing the
printer ribbon when it is worn out.

f. The operator is responsible for the disposition
of forms once printed to include labeling per run in-
structions, marking security classifications, and
proper handling of classified forms.

01-03-29 23
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10. Common Error Conditions: The following errors are
most common during printer operation.

a. Form Stop or Check: This error occurs when a
form is not properly fed and positioned in the com-
puter printer. The printer will normally halt so
corrective action can be taken by the computer operator.

-

b. Sxpchrondus error: This i{s an error due to
the carriage control and printer mechanism being out
of timing.

c. Run-away Forms: This error is most often
caused by a damaged carriage control tape or a mal-
function in the cdrriage control mechanism. When this
error occurs, the computer forms feed through the
printer at a high rate of speed with no printing oc-
curring. In a shbrt period of time a large quantity of
forms will be fed through the printer. Until the car-
riage contrél unit is halted, the printer will continue
to feed blank forms through the printer at a high rate
of speed.

d. Print Check: Some printers will detect when it
fails to print all the requested characters on the line
it printed. This error is normally caused by a hardware
malfunction. Normally, the printer will try to print
the line again,

11.  We have discussed the computer printer,
computer forms, form stora,: requirements, :arriage
control and operator responsibilities.

24 01-03-29
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In Jater lessons you will bhe given the opportunity to operate a
computer printer and inquiry device. If you do well on the
self-evaluation for this lesson, you are ready to continue.
Should you have trouble with the self-evaluation, take time .
to review your handout. It is important you know this material

SO you will better unaerstand your Yater lessons on the computer
printer,

.
e

— —y
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Self-Evaluation -

True or False., An impact printer is & printer that makes physical
contact with the form during the printing process.

Computer printer speeds are measured as
a. aharacter-at~§~time
L. print positions-at-a-time
line-at-a-time
4. pige-at-a-time
P, cgrtons per hour
select from the Tist below, those printers which are impact printers.
A, matrix
e chain
cLinn et

4. rerographic

P
e fg‘:;n‘,
Prae or False. Impact printers make physical contact with the computer
o diring the printing process.. T
.
True ¢~ Ffalse. Nonimpact printers are capahle of printing multipart
farms,
rue o Faise. Most nunimpact printers oring by using an intricate
plectrastatic or photo chemical process. ——
Deae v Tatap, A vatry Goeora goan inputoand sutput evice. e
vram badsel daquisy devices s e as o means of communication
wilr The samnater v ygtan
fede or o tadses Piafe sy gee yaed to tell the printer when to
#lhat oy form. o ‘
R
2u 0i1-03-29
G
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Self Evaluation (Continued)

- 10.

5.

Select tne functions performed by Lie carriaqe.
a. eject the printed torm .
b. spaces the form during printing
C. prints the farm

d. separates the form at the perforation
e. feed new forms into place after a form is printed

Trye or False. The carriage control tape can be considered a pro-
gram for printing forms.

True or False. The chanrel 1 punch indicates the last line of print.

irue or False. There are normally 12 channels in a carriage control
tape.

True or False. Channels 2 through 11 are used to position the form
between the first and last line of print.

True or False. Computer forms are continuous. e
True or False. The operator is respons ' hle for all pre-
ventive maintenance for the computer or: ter.

-

Cartons of computer forms normally should not be stacked = ...
than:

a. 10 figh
b. 3 high
¢. b high
d. 5 high
3
&
o
~ 01-03-29 7, .
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Self Evaluation (Continued)

18.

cU.

The operator is responsible for
a. changirg the printer ribbon

h.  cleaning of the interior and exterior surfaces of the
printer,

« . changing the print mechanism
. labeling prirted forms per run instructions

irue or False. A synchronous error is an error due to the
carriage control and printer mechanism being out of time.

frue or False. A Form Check or stop occurs when a form is
nat preperly positioned or fed in the printer.

28 01-03-29
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ANSWER XEY

1. True

2. a, ¢c.,d

3. a., b., e.
4. True

5. False

6. True

7. True

8. True B
9. False

10. a., b., e.
11. True

12. False

13. True

14, True

15. True

16  False
17. b,

18. a., b., d.
19. True
20,  True

r
1
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INTRODUCTION

Magnetic tape was a tremendous addition to data processing. Unlike the
punch card which is a permanent record, the magnetic tape can be used over
and over again. If yo: consider costs, magnetic tape is both effective and
inexpensive. We can store huge amounts of data in a fraction of the space

required to store the same ambunt of data on punch card and at the fraction
of the cost.

In the field you will use a large amount of magnetic tape for processing.
The material in this lesson is designed to provide you with the knowledge
required to handie most situations you will encounter in your installation.
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1. Physical Characteristics: Computer magnetic tape is very
similar to the tape used in many home tape recorders, However
even though there are similarities, recording music is nowhere
near the same as recording computer data. A slight error in a
musical note might not be detected by human ears but a slight
error in computer data that is recorded would surely be detected
by an individual when he receives his paycheck. This is why the
recording of data must be very accurate. A tiny speck of dust
which would not interfere with the recording of music could
prevent accurate recording of data. Small imperfections that
result in lost data on magnetic tape can cause an entire com-
puter job to be rerun on the computer. This is a waste of
valuable computer machine time, Magnetic computer tape must be
of the highest quality, free of any imperfections and thoroughly
tested for errors before it is used on the computer. The many-
facturing of magnetic tape is really very simple. Long strips
of clear flexible plastic serves as a base. This plastic is
very thin, about as thin as a cigarette paper. These plastic
strips are coated on one side with small particles of iron oxide
mixed with a binding agent. After the magnetic layer hardens,
the strips are cut into 1/2 inch ribhons, wound on reels and
tested for errors. The tape width does not have.to he 1/2 inch,
There are different widths for different applications, hut 1/7
surely is the most common. The tength of the tape can also
differ. A full reel of tape generally contains 2400 feet of
tape but lengths as short as 50 feet can be used. A full reel
of 2400 feet of tape weiths about 4 pounds can contain data
equivalent to that of 480,000 punch cards punched in all 8GC
columns. The cost to the Army today is about $15.00. The reel
that the tape comes on is made of durable plastic and varies in
size to accomodate the different lengths of tape. The 2400 font
reel is most common, it is approximately 10.5 inches in diameter.

<9
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In the back of the reel is a round groove. This groove
is for a plastic ring. The ring must be placed in the
back of the reel to enable the tape drive which reads
and writes the data, to write on the tape. Tnis ring is
.called a read/write ring. Because the wr iting nperation
destroys any previous data on the tape, it is necessary
to remove the ring if the data is to be saved. If the
ring is removed, no recording can take place and the
data is protected against any accidental writing which
could erase valuable data. A good statement to remember
as a self-promoter when using the ring is "no-ring -

no write". A tape that contains no data or data that See
may be written over and destroyed is called a scratch [1lus~
tape. Once valuable data is recorded on a scratch tape tration
it is called a output tape and saved for later use. #1

After the data is no longer needed, the tape becomes
a scratch tape again and the cycle is continued.

There are many different ways to store data, you've
already seen that information can be stor.d in the
form of a punch card as a secondary storare media,
so why do we need magnetic tape? You already know
one reason - size. Which would you rather carry
around, 480,000 punch cards or one reel of magnetic
tape? Another reason is speed. The card reader
reads at a maximum rate of 1,000 cards per minute.
The device which reads data from tape can operate
approximately 100 times faster. Therefore, the
central processing unit can get information much
faster from magnetic tape.

01-04-29 5
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2. Data Reading: Information is written on magnetic
tape by magnetizing areas or spots in parallel rows.

The magnetized spots, called "BITs" are posit ioned See
across the width of the tape. Thus data becomes a 1Tlus-
series of "BIT columns" along the length of the tape. tration
Each.of these columns (BIT columns) can represent an #7

alphabetic, special character or numer ic DIGIT.

Just as we have rows in a punch card we also haye
rows on magnetic tape. However, these are not called
rows, instead they are called TRACKS. The number of
tracks a tape drive has depends on the type of tape
drive recording the information. Tape drives are
designed as seven or nine track drives. Nine track
drives are most common. An example of a nine track
bit configuration is shown on the illustration,

The word "density" refers to the amount of information
which can be stored on a given length of tape (amount
of BIT COLUMNS per-inch). There are different
densities for different tapes and tape drives, with
the most common being 800 and 1600 BITS-PER-INCH (BPI),
This means we can put 800 or 1600 BIT columns or
characters on 1 inch of tape. This tells us that the
information in a punched card (80 columns) fully
punched can fit on 1/20 inch of magnetic tape, if
written at a density of 1600 BPI.

Records on a tape can contain any amount of characters.
Unlike the punched card which can contain only 80
characters. One record is separated from another

by a blank space approximately 6/10 of an inch long.
This is called the inter-record gap {IRG). Sometimes
two or more records are grouped together, this is
called a Block of Records. Block of Records are
separated by a gap like the inter-record gap called

2 inter-block gap (IBG). Blocking saves tape space
and speeds data input since the tape drive will not
tave to stop and start as often durimg the reading
and writing process.

()
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3., Parity Checking: The computer system uses a check-
ing process called parity checking to insure data is
written or read correctly. Parity checking insures
valuable data is not lost due to tape damage or machine
malfunction,

In each column used to represent a character or digit,
a space for a parity bit is available in the column.
In the example shown you can see this space indicated
by the letter "P". '

‘A system designed for odd parity checking will count

the bits required to represent the character or See
digit. If the total is an even number, the system Tlus-
will add the parity bit in the parity bit location tration
so the total will be an odd number. Each column #3

will have a odd number of bits. When the columns
are read, the system will sense an error if a column
has an even number of.hits, The example shows odd
parity checking.

A system designed for even parity checking will
insure each column has an even number of bits by
adding the parity bit" when a column has a odd number
of bits needed to represent the character or digit.
If a column has an odd number of bits when read,

the system will sense a data error.

01-04-29 9
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4. Storage: A reel of tape must be protected at all
. times. The wraparound band protects the tape oh the

reel and the reel itself. The wraparound Qand pre- See
vents contaminates from contacting t'~ tape surface iHus-
and also prevents the reel from warp .  The wrap- - tration
around band is 2 thick plastic strip ..at is wrapped ¥4

around the tape and connected hy a simpie nlzstic
locking device. )

» Some installations store and protect tape by storing
them in a plastic container called a canister. The
canister consists of two sections that is locked
together by turning a handle located on the top
section of the canister,

5. Data Recording Review: We have discussed how : "
information is recorded on magn~tic tape. You have :
learned:

a. Small magnetic spots called bits are used
to represent characters or digits on the surface
of magnetic tape.

b. Density refers to the amount of information
that can be stored on a given length of tape.

c. Réﬁards can be grouped together in a Block
of Records. Blocking records reduces the amount of
space needed to store records and saves time when
the records are read.

d. Parity checking insures valuable data is
correctly read or written.

£y

&
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6. Sequential File: In a previous lesson you learned
" that @ group of related records is called a file. A See

magnetic tape file is a sequential file. A field in IMus-

a record is normally ysed to sequence a file. For tration

example, a personnel file would probably be i alpha- 5

betical sequence. The last name would be used as the

field for sequencing. All names beginning in the letter

"A" would be recorded at the beginning of the tage and

all names beginning with “Z* would be recorded last,

The tape drive-is unable to imnediately go to the names
pd beginning in "Z" without reading those names beginning

in A, B, C, etc.

&

(Y
N ‘ N }f |

E
‘ B
/
1}

o : 01-04-29 U . | | | )



NAMES REGINNTYNG )

I - M f//

NAMES BEGINNIN

, - H

O,

RAMES BEGIN’NING/
N-7

“~

VELAME 1 OF 3 VOLUME & OF 3 VOLUME 3 OF 3

>~
H <
[1lustration #6
' A
i
: fuh i




trA
£

7. Multi-volume File: A file that ‘s too large to be

recorded on only one reel of magnetic tape is continued See
on additional reels of tape. Each tape is‘calléd a IMus-
volume like a novel that consists of volumes, too large tration
to be placed in only One hardback cover. ~The volumes #6

are numbered sequentially as recorded. The volumes are

numbered 1, 2, 3.... A file that is recorded on more -

than one volume is called a multi-volume filev For

example, if we recorded the names of all the soldiers

in the U,S. Armys it would probably require more than

one reel of tape (Volume). Let's assume we can record
the names on three reels of tape. In our example the
first reel contains the names of individuals whose -names

begin in A thru H. The second reel contains the names

of individuals whose names begin in I thru M and the
third reel contains the names of individuals whose names
2gin in N thru Z. You remember we discussed that a i
tape file is a sequential file. In the illustration of

our. imaginary file you will notice we recordad it in ‘
alphabetical sequence., The volumes are numbered on the:

external and internal label in the sequence recorded,

OQur first volume is volume 1, the second is volume ?

and the third is volume 3. Also, we included on the

label the total number of volumes required. In the

example our first volume is volume 1 of 3, the second

is 2 of 3 and the third is 3 of 3. This helps insure

we mount all the tape and in the proper sequence when

read in.
I § “j
- f{_j" }
&
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% This is an example of a mulri-file volume.

( FILE #3 . FILE #2 FILE #1.
P ‘ -
PERSONNEL BROMOTED ~ OUTGOING INCOMING
PERSONNEL PEKSONNEL

Il?ustration #7
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8. Mylti-File Volume: 1In data processing %ﬁn main
concerns are space and speed. Sometimes, a data-

processing installation will record related files on g See
one volume or volumes for these reasons. The volufe Mlus-
or volumes is called a multi-file volume. There is tration
a distfpct difference between a multi-file volume “#7

and a multi-volume fila, '

The multi-file volume is two or more related files
recorded in a series on one or more volumes of -tape.
The Multi-volume file is only one file recorded on
more tPan one volume of tape. )

Remember the main difference is the number of files ;
not volumes: Our example shows a multi-file volume
consisting of three personnel files. Our first file
is incoming personnel, the second is outgoing per-
sonpel and the third file is a file of personnel
recently promoted. '

o
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. 9. Data Formatting: We have discussed how infor- _ See
mation is recorded on magnetic tape. Now let's o Tllus~
s discuss how the data is formatted on the tape, . tration
- ‘ . - - . §‘ k #ﬂ
<« Data: can be any records making ugy a file. You have : X )
- learned that related greups of records are called ~ , e

a file.

A1l files on magnetic tape are separated by a series
of electrical impulses called tape marks. The tape
mark is used by the tape drive in its operation.

There are certain internal labels that can be
written on magnetic tape. These labels ideatify
the contents of the tape. If these labels are not
\ used we will have only our data preceded and
‘ followed by a tape mark. This is called an unlabeled
tape.

If labels are used we will have three Tabels:
a. Volume 1 label (VOL 1) \

b. Header label (HDR 1) before our tape mark
ot and data ' ) -

c. Trailer Control label at the end of the data
(EQVI or EOF1). These labels we are discussing are called
standard labels. A tape which includes these labels i
called a standard labeled tape.

¢ -
3
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1. Volume 1 Label (VOL1): The volume 1 is
a 80 position recorded written on the surface of See
the tape. This is the first record on the tape. I lus-
The first four positions of the record are used ) tration
for the label identifier "VOL1", Pasitions & ’ #9

thru 10 are used for the volume serial number,

The votume serial number is written on the surface
of the tape by the computer when it is first re-
ceivgd at the Irstallation. The volume serial
number is also written on external labels on the
tape reel. This number is unique to the instal-
Tation. The installation will number their

reels in sequence and store them on shelves in
sequence to provide a system for easy retrieval '
from-their tape library, similar to a library

for books. This number §s a permanent identifi-
cation of the reel, as long as ‘it is used for
files, with standard labels, Should the internal
label be written over accidentally, the instal-
lation will write the number on the tape again.
This information can be obtained from the external
label. Positions 11 thru 80 of this record are
not normally used,

1av
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2. Header Labe} (HDR1): Each tape has a
header label used to identify the file recorded
on the tape. There is more than one header
label on a malti-file volume since it has more

-than one file recorded on the tape. This is also
a 80 position record. A

3. Trailer Control Label (EQV1 or EOF1):
The trailer control label is the same as the
Header 1 with two exceptions:

a Positions 1 thru 4 will have either
EOF1 for end of file or EOV1 for end of
volume. Earlier in this lesson we discussed
how a file can be too large to he recorded on
one volume. Each tape (volume) that contains
only part of the file would have EQVI in
positions 1 thru 4. The tape with the last
~acords of the file would have EQF).

b Positions 55 thru 60 contains the total
number of blocks of records written on the
volume. The system will count the number of
hlocks of records when the file is read and
checks 1t against the number in these positions.
If the totals do not agree, the system will
sense a block of records or more have not been
read and a error has occurred,
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~ LOAD POINT MARKFR
fhis reflective marker s ! -cated
10 fect from the beginninye f the
tape on e shinv side of the tape.
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10.  Tape Markers: The tape drive is a precision
device. that must he told where usabte tape
begini and ends on the tape reel. The magnetic

tape has two markers for this purpose: : | See

A I[1lus-
The first marker is called a lbad point marker. tration
It is a silver reflector 1 inch by 3716 inch ¢ #11
located 10 feet from the beginning of the tape.
when the tape is mounted on the tape drive this -

reflector will he facing towards the operator.
This marker must not be more than 1/32" from the
edge of the tape. The tape drive interpets this
as the beginning of usable tape and will begin
reading and writing depending on the operation
at this point. The ten feet leader before the
Toad point marker is used for threading the tape
on the tape drive. This ten feet is the enly
portion of the tape that the operator will touch
with his hands thus preventing contaminates such
as fingerprints and dirt from contacting the
surfaces where data is written.

The second marker is the end of reel indicator
located 14 feet from the end of the tape. This
marker is located furtherest on the edge-~from
the operator when the tape is mounted on the
tape drive. This marker must not be more than -
1/32" from the edge of the tape. By locating
the marker on opposite sides of the tape, the
tape drive will know whether it is at the be-
ginning or end of the tape. The fourteen feet
located at the end of the tape has one additional v
purpose besides protection from rontaminates.
The four additional feet will be available for
the tape drive to write a trailer label after it
senses the end of reel indicator.

11, Care and Handling of Magnetic Tape: The
recording and reading of magnetic tape are done/
at very close toierances and the tape drive also
operates on close tolerances, so close, that. a
particle of dust can cause errors. It is one of .
the operator's responsibilities to insure that
the tape drive is cleaned at proper intervals.
Remember the following rules when handling mag-
netic tape: . . :

11z
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g O not pinch Lape reel flanges,  This
could danfage the tape and, in turn, EE}SEé cause .
dathy toy he miarpad - . .
.
oo teen the tape storage area free of all
dust, o baving paper-form dust. This will re-
duce the possihility of contaminating tape.
Because of the close tolerance discussed, a
speck ot st can use read or recording errors
A the taps oy b ¢oratched or demage the
vennd oAt le o3, ¥
o Baneds st be of a nensne&dinq
maten Yol Dthecwise, dust and dirt may be
generated causing errors or damage as. discussed
in | T
#
T tape coel oan aters are used, keep
rRel candber cover losed, even when the tape )
rect e heen renoyed the canister in which
Phre Lo s stored should be the rleanest area in
e v tor e The canister shogld not b
eRaelt  hee Lhe  canm eny tronment,
!} . -
oo e Cloar Lot laphane tape o affix
Ayt g L;/fbe recls or tape. The qummy adhes ive
Ccan woi s dghge and stick to the tape irf e,
fyving, f\sff}f{u* o perge Wil resylt,
D @
Aty tiged roaTs, doonot ase them as
e el A teen o hadly dintaorted reel
0 LU {ZF datrage 1 Lape edge, making the tape
IO cpdtne dengras generated frem nicked tape
Tt ~jf§ o the machine and contaminate other
FAACERE !
dog Tieves tagch the tape beyond Lhe load
mdsx..f, of Graat Tan iSrecorded from this point
My, vyt are aothing more than deposits
of gt et it whiooh are excellent ﬁi?dinqgéreax
Par At et diat o whoo b contaminates *he roel of
e
co landide tape ree s Gy the hubs.,  The hub
fv Lhe trongest part oi the reel and will not
pinch your tape,
&
- ’6 01-Q4-~29
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i. Clean tape flanges frequently when reel
bands §r tape seals are used ig>nlace of ree!
~' rases, : : ' '

A\

J. Clean dust covers periodically to assure
the canister is the'cleanest item in.the computer
room. Use-a& lint cloth dampened.with an approved

. cleaner.,

k. Do not use a reel of tape that has been
dropped. - Damage could have occurred to the "tape
and the tape shouig be carefully inspected prior
to use.” . '

- o——

1. Maintain recommended temperatyre. and
hupidity control for tape. The smaller the
gnvironmental change experienced by the tape,
the better the operation and reliability. Tape
will expand and/or contract with significant

_ temperature change. This expansion/contraction
’ effects the relative position of bits of ¥ata
prerecorded on tape. Reading and writing uhder
such vartation of, temperature will cause data
errqrs. '

m. Keep tops of tape drévega?ree of alil
articles, Accidents do happen and residue or
debris can gause damage to the tape unit -or to
the tape. ' -

n. Never use an eraser on a gum label that
is attached to the tape reel. Again, erasure
particles can adhere to the tape surface causing
read and write errors.

PO

o. Periodically, snip damajed ands of tape
on 'scratch’ reels and relocate load point marker
if necessary. N

p. Keep tape reels from coming in contact
with clothing, as particles of dust and 1int can
be picked up. v - :

¥ ) t :

q. Maintain accur&tngQpe usage Togs.,
Accurate logs will enable’ ysage @nalysis in order
to schedule tape inspection and cleaning.. Your
installation will have a tape cleéaning machine for
this purpose.

£
i

| [14™
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. Uo uol <tore tape reels near transformers
o ather v¥uctrﬂﬂit type equipment. Any magnetic
auiccdony can rearrange data on the tape. In

o bt i, wxopas heat cdn cadse unwanted expansion

in the tape. - In many ways, careful tape handling

toocomon sense,  Attention to good handling
pracedures will significantly reduce the possi
thity ot tape damaqe or lost data because of

7
) operate carelassness,
) b the second half of this lesson we have discussed
The oot of data on the magnetic tape. You have
Tearoed
i sagnetic tape s a sequential file,
v hoooUtade that 55 too large to be recorded
on o cecd of tape 1s continued on addit-ional
. reels,  Tach tape reel is a volume and is
7 numbered an the sequence recorded. This is
calbeat ymgderoyntame file,
6 . .
L Vgl -ftle volume is a volume or
volumd . w by twa or mare files recorded on its
wart g
4 AR Tyeled tape in a tape that does not
pepo b e ot sn-i.nff fih:‘f'.‘
A tane that inc luded standard labels is
catieel oy standard labeled tape.
to 0t otandard labels are used, the tape
will 3y - thooo throo lghel:
iy Vodume 1 Labhel (VWOLL)
Conbe o eenl gl CHORM
Carler Toalrol i ghel (EQVD or FOFT)
G e Do weoat marker 180a 4 tover refjector
oty tae e de iy Thias marker indicates
Phe Yed anaeg of aabile Tape on the tape reel,
[t tacaled on Lhe shiny side of the tape ten
. .
’8
- i )
% -
* 1«15)
N
: rﬂ r

1 M- -,

LI
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feet from the begipning of the tape on the side
facing towards the operator when the tape is

- mounted on the tape drive. Remember this marker

must not be placed more than 1/32 of an inch
from the edge of the tape. :

h. The end of reel indicator is the same
as the“load point marker except 1t indicates the
end of usable tape and is located 14 feet from ,
the end of the tape on the shiny side of the tape.
when viewed it-will be on the side furthest from
the operator when the tape is mounted on the tape
drive. ' This marker must also be no more than
1/32 of .an ifich from the edge of the tape.

You are probably wondering why it is necessary to
know. all this when you can't read magnetic tape -
with your eyes anyway? wWhen operating you will
come across'situations\ghen your knowledge of
magnetic tape and the teérms involved will easily
help you correct the situation and ‘get the job
going again, . :

01-04-29 29

£

A
4
Vs
>
o T
L
\S



L] S

M
[}

T e OF

Te g ot

Froae Qr

Trae or

.rf't}e\ 1y

| EEES TR U

e o

F LY

-be racorded over.

TN & Fj‘pir’j .

-

StLd LVALUATION

~Magnetic tape may be written over again and

Again. -

Data dan be stored in a fraction of the space
requiredd to store punch cards when stored on
magnetic. tape, o ‘
Record (Mg on nagnetic tape must he extremely
accurate.  Any error can cause a problem,

The read/write ring is not used when recording

data. -+ ¢ ‘
.o L] “

A scrXtch tape is a tape which cont.ins no

data orvdata that is no longer needed and mav

Magnetic tape is used for the reasons of
space god sneed, ‘
The wrfaparour hand is used to protect punch
rards., -

A bt R ﬁagnm?ir spot used to represent
A3t s on wmaqgnet ic tape. B _

Just like the punch rards, we have rows on
nignet ie tape. _
Nensity refers to the amount of information that
can he stared on a given length of tape.

Graups of records on magnetic tape are called
hlar < of records,

Ri'l wtands for bloti s rer inch,

Haoarkinag pecd 5 Lave para,

el te————et—
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- 14, The parity it is used to:
a. check to insure blécks of records
; _ are not loss during the reading of
. a file on tape.

b. insure a column on magnetic tape is
not .in error, ‘

c. save time.

d. increase speed during the reading and
. writing operation.

15. A tape-file iss
oa a alpha numeric file,
b. a seq&ential file.
»é. a non~-sequential file,

d. a random access file.

16. True or False A mylti-volume file is a file consisting
of ‘more than one file,

17. True or False  Tape reels containing files have interval
and external labels. -

18. True or False An unlabeled tape is a tape which does not

use standard labels.

~

19. True or Falsge R tape mark is a series of electrical im-
pulses separating files. L
20. True or False The tape mark is used by the tape drive
in its operation.

21. -True or False \ff standard- Tabels are used on magnetic
tape, there will be six labels.

22. True or‘f§¥se' The Volume 1 label is the permanent
: identification.of the tape when standard
labels are used.,

11y

-
*

01-04-29 ‘ 31 "
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24,

Irue or

Falyn

True or Falen

The header 1 label 15 used to ti@nt;fy the
contents of the tape, o

The trailer control label is the same as
the header 1 label with twn exceptions.

-

the 1aad printer marker and end of reel
inticator tell the tape drive where
nwahlo tape begins and- ends on the tape
rdel,

17 01-04-29



1. True
2. True
3. True
4. False
5. True
6. True
7. 'False
8. True
9. False
10, True
11. True
12. False
13, True
14, bh.
15. b.
16. False
17. True
18. True
19. . True
20. True
21. False
22. True
23, True
24, True
25. True

01-04-29
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INTRODUCTION

In the block of instruction on magnetic tape input/output
‘you learned that:

a. It is a high speed input/output media
b. It can hold many data records
c. It can be recorded on many times

d. It requires very little storage area
One disadvantage that magnetic tape-has, is that if you
want to read the last record on a tape file, you must read
all the data records on the file. This actually
requires valuable computer time.

01-05-29 -1
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Magnetic disk saves computer time by combining the
qualities of magnetic tape with the advantage of being able
\‘N\\) to pass over data records when.they do not need to be read.

‘Before we discuss how magnetic disk is able to pass over
data records, let's first mention some of the physical char-
acteristics of a magnetic disk pack. . '

1. Physical Characteristics of the Magnetic Disk:

a. A magnetic disk is a metal platter which is coated See
with magnetic oxide similar to that oxide which is on mag- Illus-
netic tapes. This is where the magnetic bits that represent tration
data are recorded, or read by the read/write heads. #

01-05-29 3
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b.  When magnetic disk is being used, it is placed on a device
called a disk drive, and rotated at a high rate of speed.

When information is recorded on the surface of a platter at this
high rotating speed, it creates a circular pattern. This circle
of data that is recorded is called a track.
See
[Tluw
stration
#2

?,‘\’\

o~ «
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C. On the example we are using, there are two hundred See .

three (203) positions that the read/write head can be I us-

placed, as a result a single recording surface on a disk tration

platter can have two hundred three tracks. #3
125
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d. A magnetic disk pack is made up of several of these See
metal platters which are stacked on top of each other and IMus-
are held together by a Central Drive Shaft. tration
§4
e. The top surface of the top platter is not recorded
on, but instead s used as protection for the other recording
surfaces. The same thing is true for the bottom surface of
the last platter. The rest of the surfaces are used for
storing data which are read or written by the read/write heads.

150
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2. Distinguish Between Tracks and Cyinders:

a. Q'Mhenwa‘r one read/write head is positioned on a cer-
tain track on a recording surface, all the other read/write
heads are on that same track position for its recording sur-
face. This is due to the fact that all the heads move back
and forth at the same time.

The group of tracks at the same head position is called See
a cytinder. ’ : ITlus-~
tration
#5
b. In our example, we now can have 203 cylinders
because each recording surface has 203 tracks,

The numbering of these tracks and Cylinders gives the
computer the ability to position the read/write heads at any
given area on the disk pack. In turn, the computer now has
the ability to skip over data records which are not required.

3. Function of the Volume Table of Contents (VTOC):

Let's see how the computer can skip over this data that
is not required. '

For this example, we will say that the computer needs to
find Pvt. Jones' pay record on the payroll disk file.

L3

[

01-05-29 17
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a. :The first thing the cémpufer woiuld do is to ‘go to a See
particular cylinder that would contain the Volume Tahle of Illus-

Contents (VTOC) "~ tration
#6
""‘%&&_*
174
01-056-29 13
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In this VTOC, there will be the information that would See

tell the computer if the payroll file is located on that I1lus-

pack and where the index for the people on the payrol! tration

file is located. #7
1

01-05-29 _ 15
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b.

The computer will tel) the read/write heads to go

to the index area and in turn, this area would be able to
tell the computer what area or cylinder on the disk pack
that Pvt. Jones' pay record is located.

01-05-29
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c. The computer then would move the read/write heads
to that particular cylinder. (i.e.” cylinder 100).

01-05-29 19

See
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d. When the read/write heads, get positioned at See
cylinder 100, there would be another 1abel or index there Mus-
that would tell the computer that the pay record of Pvt. tration.
‘Jones can be accessed by head #7. 410

e. The computer will then request read/write head #7 to
read all records on the track until Pvt. Jones' pay record
has been read. This reading will take place as the disk pack
revolves at a high speed.

. f. Once Pvt. Jones' pay record is read, the read/write
head will stop reading data records.

4. Volume Serial Number,

. As a computer operator, it is your duty to insure that
‘ the correct disk pack is mounted. This is done ‘through the
use of the computer run instructions. -

The computer run instructions will specify a certain disk
pack through the use of the Volume serial number. Each disk
pack has a unique Volume serial number usually consisting of
six alph-numeric characters that is written as an outside
lable (external label) to enable the operator to determine
which particular disk pack is required. The same Volume
Serial Number is also coded in magnetic bits in the disk pack
which will tell the computer which disk pack is mounted and
enables the computer to distinguish between disk packs

. .nresently mounted on the disk drives.

-

So far, in this block of instruction, we have discussed:

a. How the writing of data on a disk pack creates data
tracks and cylinders.

b. How the computer, by using VI0C's and indexes can
skip over data records that are not required.

¢. By using computer run instructions, how you as an
operator can insure that the correct disk pack is mounted
on a disk drive.

d. How the computer, by checking a Volume serial
number, can identify each disk pack that is mcﬁntgd.

But none of this can take place if you do not take the

‘praper pracedures in the care of the environment of the
computer room.

} f“,r
01-05-29 21 "
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5. Conditions which Effect the Recording Capaibliities of
Magnetic Disk.

As previously mentioned, the disk pack rot tes at high
speeds (i.e. approximately 2400 RPM). At this high rota-
tional speed, if the read/write head was to make contact
with the recording surface (oxide coating), an error condi-
tion would occur. This condition is commonly referred to
as & head crash. This happens when the disk pack is warped
in the slightest way due to temperature changes (expansion
or contraction), improper handling or shipping of the disk
pack, or contaminated computer room environment.

The read/write head's distance from the disk surface is See
about 0.000075 of an inch. In comparison, a speck of dust I1lus-
or a smoke particle is very large and can actually cause a tration
head crash, or data error. 411
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The disk pack, spinmning at a high speed solves part of See
the problem of keeping the dust off the recardjn? surfaces Illus-
of the pack, by creating an airflow. This air flows thro gh tration
a filter located at the bottom of the disk pack. The filter #12
fs there to help free the disk pack of contamination. The
air is directed to the surface of each platter by the use of
vents between the platters of the disk, and tries to force
the dust off the platter of the disk. Depending on your
installation, you might be required to occasionally inspect
and even change the filter of the disk pack. Be sure to

‘ check your unit's Standard Operating Procedures on how to go
. about this if you have to change the Air Filter.

However, because of the need to keep the disk pack envi-
ronment clean, this air flow does not soive the whole
problem, it will be your responsibiiity to insure that the
computer room is kept as clean as possible.

In this block of instruction, we have discussed the charac-
terisitics of Magnetic disk and those conditions that
effect the recording capabilities of magnetic disk.

One of the functions of a computer operator is handling
of magnetic disk packs. A knowledge on how it works

give you valuable insight that is expected of a good
computer operator.

L1
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SELFEVALUATION

1. True or False. The magnetic disk mist read alt the records on a
file in order to read the last record.

2. True or False. The magnetic bits that represent data are read bv the
read/write head. « ‘

3. True or False. When a magnetic disk is being used it is placed on a
device called a disk drive.

4. True or False. The circle of data recorded on a disk is called a
drum.

5. A disk pack can have:
! a. 150 tracks c. 203 tracks
h., 240 tracks d. 198 tracks

6. True or False. The upper surface of the top platter of a disk pack
is used to record data.

7. True or False. The bottom surface of the last platter of a disk pack

is used as protection for the other recording
surfaces.

8. True or False. All the read/write heads move at the same time.

9., True or False. A group of tracks at the same head position is called
a drum,

10. True or False. The Volume Table of Contents (VTOCL) tells the computer
where 3 file is located on the disk pack.

11. True or False. Etach disk pack has a unique volume serial number.

12. True or False. Temperature changes do not affect the disk pack.

13. True or False. The distance between the disk pack's surfaces and the
read/write heads is so larqge, a speck of dust on the
disk's surface will cause no problem.

26 01-05-49




ANSWER KEY

1. False

2. True

3. True

4. False

5. ¢

6. False

7. True

8. True

9. False

10, True

i1, True

1z, False

13. False

io0

4
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INTRODUCTION

Up to this point in the course you have hecome familiar
with the Central Processing Unit and the various periph-
eral devices (1/0 devices). During the next block of
instruction, you will learn how a Central Processing

Unit fs connected to these devices to create an ef\ficient
computer system. You will be taught:

a. How special pyrpose computers called channels
help make the computer system more efficient.

b. How I/0 Control Units solve the problem of 1/0
device language being different than the CPU language.

C. How physical addresses help the computer
identify each I/0 device.

As future computer operators your becoming familiar
with how Data Processing Equipment make up a computer
system will give you valuable insight, and will
increase your confidence as a computer operator,

5o
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1. Channels: .Previously you learned how the Central
Processing Unit and the Input/Output devices operate.
If you can recall, a Central Processing Unit operating
in speeds of millionths of a second is not uncommon.
Also, remember that /0 devices operate in speeds that
are measured in minutes and thousandths of a second;
this is slow in comparison to the CPU. Let us take a
single task for ~xample. The (PU wishes to command the
rard reader to read 3 card and write the information

0N a magnetic tape. In the past, the CPU would:

1) atve its read a card command to the card reader,
2 wait for the card reader to read at its slow rate,
-2 transfer the data to the tape drive, and

(1) wait for the tape drive to write the data on the
magnetic tape.

Then this cvcle would be repeatod if there were more
cards to be read. During the time the card reader is
reading the card and the tape drive is writing the data
on the tape, the (PU would be wiiting. This waiting is
comnonly referred to as an idle state. Since the card
reader and the tape drive are slow devices in com-
parisan to the CPU, the CPU would be idle a large
amourt of time, since much of the processing involves
/0 operations by the card reader and the tape drive.
This i< normally true in all data processing johs.

Moot of the prosessing consists of /0 activity instead
af (P activity.,  Thie can result in a less officient
gse of the CPUL To reduce the amaunt of Pl wait

time . channele were developed,

? o 01-97-29
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Channely, are basically small <pecial purpose com-

. puters which relieve the (PU of the burden of con-

trolling 1/0 operations. Once the CPU instructs

the channel to perform /0 operations, the CPU can
woreturn to normal processing. It can start another
Put operation or resume processing data for that

Job, or even start processing data for another Job.

Mare than one set of input and nutput devices

¢4n be connected to channels, and through con-

current processing and 1/0 operations, the comput er

can appedar Lo be doing more ttan one job at once.

Now back tn our example. The «PU gives the channel

the instruction to read a card, now the channel

responds ard the CPU can qive 1 different ¢hannel

the task of writing the data on the tape. So, while

the card reader i1s reading a card, the tape drive can

be writing the data from a car. that was previously

read. Now {for all practical purposes), we have

twn things going at once since the channels are

performing 1/0 tasks. Alsa, the CPU has been freed

Lo process a portion of another job while the 1/0

operations of reading the card and writing the data

On the magnetic tape are being wcomplished. As a3

resuit, the Cime ta run a 10b - an be reduced, and

the amount of time available f.r processing of

data has increaqed,

' Channel Typec:  There are g types of —hannels

which can be dictingy ished hy 1 he wiy they apeorate.

e Sedector channel will work with ane deyice unt il

the compliete record 1« writton o tne dayi .

A Multiplexor channel can wiee x with severa! devices
1toane time,

e Lo dectar o hanne T leay st tached to high speed
; S j*zg*{'g‘.(‘r

The MOTtioYoxr U hanne ! oy antostiy attached {0 Yoy

'-E-‘(:pig ‘.5}1«“:, LR

L L
-

A d

see

fllustration
#1
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: 3. Interface and Control Units? In the past another see
limitation on CPU processing time was due to the fact illus-
that each type of [/0 device required a different series tration
of control signals for its operation. Today many - #?

different types of devices can be attached to the
Centril Processing Unit without the CPU giving different
types of instruction for each device. This is due to the
concept of standard interface.

-

. 01-07-29 5
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The I/0 interface is formed by an 1/0 control unit and
a channel which sends out <tandard 1/0 commands.

A Coatrol Unit is a device connecting an 1/0 device to
a channel.

Any type of 1/0 device whose control unit is designed
to respond to the standard signals avallable at the
1/0 interface may be attached to the system. The
control unit translates these standard commands into

signals the 1/0 device can understand. The standard see
interface is at the contro! untt. Any device with illus-
a control unit that can rewpond to the standard tration
signals of the system can be used. Each time a new #3

device is developed the only requirement for attach-
ment to the system is that it has the capability
to respond to standard signals of the channel.

Q. 01-07-29 /
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4. Physical Addresses: We have talked about
channels, control units and devices and how they
operate and their function in the computer system
when the Central Processing Unit wishes to command
them to perform an 1/0 function.

N 01-07-9 9




[ 4+7

For example, it wants a tape drive to write a record
on magnetic tape. But what happens if we hgve six
tape drives connected to the computer system? There
must be a way to ask for a particular tape drive to
write the data. This is accomnlished by the use of

an address. The channels and devices are numbered
using the hexidecimal numbering system. The hexi-

dec imal numbering system fs base sixteen instead of
base two as the binary numbering system. In the hexi-
decimal numbering system, numbers 0 thry 9 remain 0

thru 9. Numbers 10 thru 15 are represented by charac- See
ters A thru F. Refer to chart number 1. Chart 1
CHART #1

DECIMAL  HEXTIDECIMAL

0 0
1 1
) 2
> !
) A
8 5
. 6
, 7
; 8
¥ 9
. A
! B

—
-
L)

13 D
14 E
15 F

b 01-07-29




The computer system uses a table which inC ludes ali
the addresses of physical units (1/0 devices) attached
to the system. This table is called a Physical Unit
Block (PUB). The Central Processing Unit refers to
this table to check if a requested address is valid
and if the device is available. The address is three
positions in length. The first position is the number
of the channel that the control unit of the 1/0 device

is attached to. The second and third positions are the see
number of the 1/0 device. If we have an a ress of 180, i1lus
the see one is the number of the channel and the eightv tration
is the number of the [/0 device. . ¥4
."/r
Ie.

01-987-29 H
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CHANNEL
NUMBER

ITlustration #4

DEVICE
ADDRESS

140
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CHART #2
ADAM Physical Unit Addrecs
RO 00C (Card Reader)
PRO 00E (Printer)
CPO 00D (Card Punch)
PO 180 or 280 {Tape Drive)
] 181 or 281
P2 182 or 287
03 183 or 283
P4 184 or ¢34
TPE 185 or 285
. 130 (Disk Drive!
0K i 121
DK 2 132
nx 3 133
x4 134
oKs 135
it 136
K7 t:7

o

O ) U}*G?*gg }3 Cx
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Automatic Uevice Assignment Method: Lach device in see
the computer room is given a unique address determined Chart #2
by its device number and channel number. The Army has
many installations located worldwide which use the same
programs. These programs are designed to use the same
numher of devices regardless of the total number of
devices ‘n the tnstallation. As long as the in-
stallation has the appropriate number of devices
needed by the program, the program can be used. Some
instalixtiong have different addresses for their
fevices.  (One installation mav have their tape drives
connected to rhannel number one, while other in-
stallatyons may use channel number two. The Army
u-es the Automatic Device Assignment Method {ADAM)
toostandardize al! device addresses. Refer to the
oximple.  The addresses on the left are the addresses
1wed by ADAM. The addresses on the right are the

1idregses for the devices 1n the schnol. Refer toa
Thart &

-
IS
et




6. During this past hour we have discussed the
functions and characteristics of channels, standard
interface, control units and physical unit addresses.

a. Channels relieve the CPU of 1/0 control by
acting as a specfal purpose computer performing [/0
processing. The CPU 1s frered of this task and i< now
available for processing. This results in efficiency,
and less time that will be required to run a job.

b. Standard interface allows the computer system
to use standard 1/0 commands.

c. Control units translate standard commands
Jiven by the channel.

d. Physical unit addresses are used as a means
of determining location of a device attached to the
computer system.

f.  The Automatic Devire Assignment Method
(ADAM) address is used by the Army to identify
physical 1/0 devices.

7. As a computer operctor you will be work ing
with these devices and concepts dafly. Knowledge
of these devices and concepts will help ynu become
1 good computer operator.
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StLF-EVALUATION

oo trae or False. The CPU and 1/0 devices operate at the same speed.

3

True or Falge, Channels are basicaliy special purpose computers.

. True or False. In Data Processing, the amount of 1/0 activity and CPU
y¥irvrty for most jobs is the same.

4 Trae or False. Channels help reduce CPU waft time.

C e et e e ma——

frue or False. Only one device may be attached to a channel.

ho Trae or £alse. The channel selects and executes standard 1/0 commands.
True or Faise.  (hannels are either the multiplexor or selector type.

Trae or Paise,  The ability to use <o many different 1/0 devices i< the
Conoept of standard interface.
o Srvue oor false. The control unit translates the siqnals of the channe!
tata s ignals the [/0 device can understand. e
Lro True or False. Any I/0 device with a control unit that can respond to
the standard signals of the system-can be utilized.

y o

ii. True or False.  The buffer works aq an equalizer for high speed proc-
a5 and haigh speed devices,

v
T
Y

True or False. In an address of 184, one is the device number and 84
. the channel nymber,

23, True or false. In an address of 236, the two is the channel number
it g the deyvice number.

.0 True or False. Physical sddressas are the addresses of 1/0 devices.

D cowe o baise. The ADAM addeegs ot TP? represents the «ame device a-.
47 would repregent,

it 0 -07-29

1y
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ANSWER KEY

1. False
2. True
3. False
4. True
5. False
6. True
7. True
8. True
9. Trye
13, True
I1. False
170 Falge
i3. True
4. Trye
5. True
L7

01-07-29 17
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INTRODUCTION

Have you ever wondered what tells the computer when to run a program, what

program to run, where to get all the input it needs and where to put the
output it creates? '

The answer to this is job control- Tanguage.(JCL). The understanding of JCL
will be beneficial to you as a computer operator. JCL it used in everyday
computer environment, and without JCL the 1ink between the program and
computer will be virtually impossible. “

At the end of this block of instruction vou will be qiven a list of JCL

statements. You will be able to select the proper function of that JCL
statement.

01-02-30 1

*1

Q‘A



- | 157

1. PREVIOUS BLOCK RECAP:

In the previous instructions, you've learned how appiicatidn programs use
main memory to solve a gjwven problem and how the programer uses logical
units for input and outsfut. \

In the instruction on channels, control units and physical address, you've
learned about physical unit addresses of the actual unit or device.

Logical units refer to an input or output device, and is characterized by
“SYS" and 3 alpha-numeric characters. On the other hand, a physical unit
address {s the actual device and is characterized by a 3 alpha-numeric
address.

Fxample:

Logical Unit: “YS016 Physical Unit Address: TP?

If you remember, the computer has to be told what physical devices are to
be used by the program in order to meet it's fnput/output requirements.
The computer will also have to be told when the program is to be brought

into memory and var. These instructions are received by the computer
through the Job Control Language or JCL.

2 01-02-30
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2. PURPOSE OF JOB CONTROL LANGUAGE:

JCL provides instructions to the computer that will request a program or
several programs from the program library and will determine the physical
devices that will be used by the computer when running the program or pro-

grams.. In other words, JCL is the communication link between the computer
and the program.

In this block of fnstruction, we will see how JCL serves as the communi-
cation link between the computer and the program. Let's look at the
problem of data input from cards that need to be read by the card reader,

and then that data will be written to magnetic tape on a particular tape
drive.

What are the program requirements?

3. PROGRAM REQUIREMENTS:

a. What is the program name?
b. What type of input media will I be using?

C. What type of output media will I be using?
What {s the file-name going to be?

d. What logical unit am | going to use for the input media?
e. What logical unit am I going to use for the output media?
f. Do I -ead all the input media?

‘t. What do I do when I'm done reading?

In order to satisfy the program requirements, we must give the needed
requirements an answer.

a. The program name is P19HRD.
b. The input medfa will be on cards.

c. The output medis will be on magnetic tape.
The file-name {s E19HRD.

d. The logical unit to be used hy the input media fs SY3016.

e. The logical unit to be used Ly the output media is SYSO06.

01-03-30 3
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f. Read the card input from logical unit SYSO16
Write that input record to logical unit 5Y5006.
. Was that the jast input record? :
1f not, go back to the beginning of step F.
g- All cards are read, End The Program.
What are the computer requirements?

4. COMPUTER REQUIREMENT:

a. We have to tel! the computer that we are going to run a Job.

b. We have to tell the computer what device we are going to use for
our input.

C. We have to tell the computer what device we are going to use for
our output, and the data-set name of our output.

d. We have to tell the computer to begin processing the program.
. We have to tell the computer that the last input card has been read.
f. We have to tell tne computer %hat the Job ‘s finished.
#* DATA-SET-NAME: s the name wr  ten to output magnetic media by the
computer. This name {5 supplied by the JCL. This
name cannot be more than 17 alphanumeric characters
fn length. (Normally, on Army standard systems,
they will consist of 6 alpha-numeric characters.

with JCL, we can give the computer specific instructions on how and
when our program {s to be run,

In order to show you, how JCL works, Tet's now link the program with
the computer.

First, let's look at the computer requirenfents......

4 1-02-30




v

PROGRAM REQUIREMENTS

JCL

COMPUTER

1.

. THE INPUT MEDIA WILL BE ON CARDS
THE LOGICAL UNIT TO BE USED IS
"SYS#l16"

P

1. THE OUTPUT MEDIA WILL BF ON
MAGNETIC TAPE, THE LOGICAL UNIT
CSED IS T'SYS@de

oo ann FLLENAME IS ELQHRD.

&~ READ THE CARD (NPT FROM THF
IOGICAL UNTT "'SYS#16'.

wRITE THA ™ INPUT RECORD Tt
LOGICAL UNIT USYSSRe”

8. IS IT THE LAST CARD?

v. END THE PROGRAM "'PLGHRD'™

//

/!

/!

i/

JOB CARD-TO-TAPE

ASSGN SYS#16,X'CR@’

ASSGN SYS##6 X' TP2'

TLBL E19HRD, "PAYMST'

EXEC P1SHRD

J*

/&

3

DATA CARDS

(END OF JOB)

I AM GOING TO RUN A JOB CALLED "CARD-TO-
TAPE.

WHENEVER A PROGRAM NEEDS LOGICAL UNIT
"SYS#16", 1 AM GOING TO USE THE PHYSICAL
UNIT "CR@"

WHENEVER A PROGRAM NEEDS LOGICAL UNIT
“SYSEP6™, I AM GOING TO USE PHYSICAL UNIT

“TP2“ .

WHEN FILENAME "E19HRD" IS USED, I WILL
WRITE THE DATA~SET-NAME "PAYMST" TO THE
HEADER RECORD OF THE TAPE.

I AM GOING TO GET THE PROGRAM "P19HRD"
FROM THE PROCKAM LIBRARY AND LOAD 1T TO
MAIN MEMORY AND DO THE PROGRAM
INSTRUCTIONS .

I AM GOING TO READ A CARD FROM PHYSICAL
DEVICE “CR@"

I AM USING FILINAME "gl9HRD", SO THE
FIRST THING I MUST DO 1S WRITE THE
DATA-SET-NAME "PAYMST' TO THE HEADER
RECORD.

THERE ARF NO MORFE CARDS ON "CRg¢"

T AM ALL THROUGH WITH"P1OHRD'. JCL wHAT
AM 1 TO <O NOW? '

I AM ALL THROUGH WITH JOB''CARD-TO-TAPE".

Q2|



(As mentioned earlier, job name is CARD-TO- TAPE.)

L]

// JOB CARD-TO-TAPE

Tells the computer that we are going to run a job cailed
“CARD-TQ0- TAPE",

Next, we have to look at the program and the computer require-
ments regarding input and output devices.

b. The program states that the input media will be on cards and the
logfcal unit to be used by the input media i SYSO16.

// ASSGN SYSO15.X'CRO®

Tells the computer that whenever a program needs Jogical unit
SYSOL6, to use phyical unit CRO.

The program states that the output media wil' be on Magnetic tape
togical unit to be ased fs SYS006.

[

(&%

[k
o j

T

// ASSGN SYS006,x'TpP2°

Tells the computer that whenever a program neea logfcal unit
WY5006, to use the physical unit TP2.

-

4

The program <tates that the output fiiename wili be FIGHRD,

We have to tell the computer that the program is going to have a
1at3-<ot name nf PAYMST

/1 TUBL ELYHRD, 'PAYMST!

-

Tells the computer that when the filename E19HRD i¢ used, to write
The data-set-name 'PAYMST' to the header record.

e, // EXEC P1OHRD
Telis the computer

(1} To get program PISHRD from the program library

E;JF (2)" To load the program to main memory _
%-_‘Lh E_. N R ) ;
' ‘ —— =
B - i o
5 0102430 > )
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{3) To do the program instructions
f. The program states;‘to read the input from logical unit SYSOi6.

This tells the computer to read a card from the card-reader CRO.

ogé The program states; to write that input record to logical unit

This tells the comptiter to write the card~record to the tape on TP2.

h. /*

Tells the computer that the last card had heen read.

i. The program states; that once the Tast card has been read, to end
program P19WRD.
' Tells the computer that program P19MRD has been completed.

Now the only thing that need to be done is to tell the computer

that the job s done.........
3. /&

Tells the computer that the jnb “CARD-TO-TAPE™ fs done,

There are two more JCL that we'!] cover, and that is the DLBL and
the EXTENT statements.

The DLBL like the TLBL statement, tells the computer that when the
filename specified fs wsed, it will have the data-set-name specified to the
VIOC of the disk. (VYolume Table of Contents)

Example: // TUBL E19HRD, 'PAYMST!
If the outout of the program we just ran ‘s placed on disk instead
of tape, 1t would look like this......
// DLBL E19HRD, 'PAYMST'
e R e & B =
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The EXTENT statement tells the computer on which disk the data
will be written to, and on what area on that disk the file isgoing tabe

T T

Exampie: // EXTENT\SYS006 111111,,,200,50

Tells the computer that the logical unit SYS006 is going to be on
the disk pack with the volume serial number 111111, and the area speci-
fied as track 200 to track 250.

6. DIFFERENTIATING BETWESN A JOB AND A JOB STEP:

If we Bave several prograzc 9 ryn in one Job, each program to be run
ts known as a job step ard i< character{zed by tne // EXEC statement.

EXAMPLE -

// JOB CARD-TAPE-DISK

// ASSGN SYSO16,X'CRQ!
// ASSGN SYS006,x ' TP2
/7 TLBL E19HRD, 'PAYMST!
S4EXEC PLIHRD joih step PIOHRD

data cards

J0o8
S
7 ASSGN SYSOL,x 1)
/7 TUBL FLOHRD, 'PAYMST:
/1 ASSGN SYSOr X' NK ]
// DUBL ELIYHRD, 'FAYMST "
¢/ EXTENT 5¥S006,111111,,,200, 50
/7 EXEC P2OHMRD joh step P20HRD
| /& |
. . X
| 01-02-30 7 v
] o o lan —
.
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7. RESPONSIBILITY OF THE COMPUTER OPERATOR IN REGARDS TO JCL:

As a computer operator, you have to enter these JCL statements to the
computer system by means of the card reader or through the consoie type-
writer. You are not responsible for the contents of the JCL deck, but you
have to make sure that the deck is complete, this is done by using a
Tisting provided by the programer.

8. SUMMARY:

In this course of fnstruction, we have discussed how JCL serves as a
link between the program and the computer.

// X8 Tells the computer the Job Name. .

// ASSGN Tells the computer, that a specified logica!l

unit s assigned to a spect€ic physical device.

// TLBL Tells the computer the program f{lename and

data-set-name of the tape.

/1 DLBL Tells the computer the program fi{lename and

data-set-name for the disk fil-5.

/I EXTENT Tells the computer on which disk and on what

area of thay disk a particular file is going

/ to be on.

¥

/1 EXEC Tells the computer the program to be executed.

{{ndicates a JOR STEP)
J* Tells the computer that the ‘ast record of the
frput data records has been read.

/& Tells the computer that the job {s finished.

As & computer operator, yos will he desling with L an 3 daily basis.
A knowledge of JCL will enable you o fdentify basic JCL errors and will
enable you to do your part as an operitor to insure the computer {nh 1045
is completed on time. :

i END —
- {1 -
< ) e - ke 3 A ——

. : . RO - : _l_rLg‘E‘
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1 True or False. JCL is the communication link between the computer and
the program o .
2. Truye or False. A data set name is the name written to output media by NN
the computer. )
f 3. Trye or false. The // Job statement tells the computer the Data Set
! ndme' A i Aetemance . G e i oo
4. True or False. The // ASSGN statement tells the computer the Job name.
f  Tege or fatee The /7 TLBL statement tells the computer the proaram file

£ Trye
hi ~
7 R
3 True
¢ R
o}
[y

name and data-set-name of the tape.

ar Fales. The /¢ DLBL statement tells the computer the name of the
proaram file name and data-set-name of the tape.

s fylse. The /7 [YEC statement tells the computer which devices
will be used.

1 False . The // tXTENT statement tells the computer on which disk
and on what area of that disk a particular file is
tocated. o

rocrartament talls the computer:

the ol has ended

the Pactoapn gt e et b e ve i

t.oroyt a4 file

3 Toowrite a faile
= The T ttgtement tello The computer
4. the tiie was read
‘ b, to start execution of a job
C ;
: ¢. the job is finished #
—_— d. the name of a file -
e . -
9 - “
- R e _ - } ~ __"_;A:_'_‘:“;:;E}
[0 k |
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True
True
False
False
True
False
False
True
L
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INTRODUCTION J_;
= =S Fock of—rStriCt for T qeSTaned o TnEroduce you to -
the concepts of running a job in a computer. In this
Tesson you will be introduced to:
a. Disk JCL .
b.  Job Streams
€. Single program and multiprogramming processing
4. Memory area distribution
e. Memory area priority
f. Memory area identifiers
The importance of the material in this block of instruction
cannot be expressed enough. You should review this material
until you fully understand all the material in this lesson.
The concepts being presented in this lesson are the basics
of rumning a job which is to be your job as a computer
operator,
f . -
R -
S 01-03-30 i o
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1 S5 -

i< U S




R R S S D O SR I Vo0 AR R R R N TR e i L o R RN, SR e . NN .
’ * 3 . P P PR s e e

SINGLE STEP JOB

™
// Jos CARD TO TAPE
// EXEC Carp 1O TAPE
/’Q
/%

3 STEP JOB

// JoB PAY-UPDATE

// EXEC PISHRD -- JoB Ster 1
/7 EXEC P21HRD -~ JoB StEP 7
// EXEC P22HRD -- JoB Step 3
/e

/&

156
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; _ 1. Job Steps: In t._ previous block of instruction you See
,i-:t__ ‘“ .;_;‘:._..‘ B I Za : t "‘\:-\ >

e e R A N N A A L T AN S AN Lo

where the only thing that is required of the job 1is to #
load data cards to magnetic tape. You also learned that

several job steps (programs) can be in a job. Let's take

a payroll job for example. The requiremenri of a payrol}

job may be to update the payroll files.

a. The first step may be to load the payrol) cards to See
tape. IMlus-
tration
b. The second step may be to use the tape as input and #1
update the files that are on disk.

c. The third step may be to copy the newly created disk
files to tape.

N

L . = e e

01-03-30 3




// Jos Pay-Uppate
/7 EXEC P1SHRD
// EXEC P21HRD

// EXEC P22HRD
/

/8

// JoB SAvinGs Bownps
// EXEC P3IHRPD

// EXEC P32HRD

// EXEC P33HRD

// EXEC PIUHRD

/®

/8

CYCLE 1

CYCLE2

// JoB PavcHecks
// EXFC P41HRD
// EXEC P42HRD
// EXEC PU43HRD
/o

/&

CYCLE

I11ustration #2




L &=
;x - ! c/a‘ -
2. Jo% Streams:  We may have a job which is part of See
. - an ication system. let's again use the roll 1lus-~ -
: " x-‘a{ua::».!\v E—— ~p§y e e e s SRt
#2
a. The first job of this system may be to update the
payroll files.
b. The second job of the system may be to print U.S.
Savings Bonds.
C. And finally, the third job may consist of several
programs used to print payroll checks.
These jobs may be cailed cycles (this means a certain phase See
of the complete system. What happens when we have to run I1lus-
all three jobs in cur payroll system at one time? tration
#2
/ _
£ M
%_n
A —
=
\:E_;;“.; T #
; ) . . ] .
e e : . A
By 01-03-30 5
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| SEPARATE JOBS A JOB STREAM
(PAY STREAM)
// Jos PAY“UPDAT;\\
// EXEC PI1SHRD // JoB PAav-Uppate
// EXEC P21HRD // FXEC F1SHRD
/7 EXEC P22HRD /7 EXFC P21HRD
/* // EXFC P22HRD
/% /*
/&
4 // Jos Savings Bonps
// JoB SAviInGs Bonps // EXEC P31HRD
// EXEC P31HRD // EXEC P32HKD
// EXEC P32HRD - // EXEC P33HRD i
// EXEC P33HRD /1 EXEC P3iHRD
/7 EXEC P3LHRD /*
/* /&
/% // JoB PAYCHECKé
// EXFC P4IHRD
// EXEC PUZHRD
// JoB PAYCHECKS /7 EXFC PH3HRD
- // EXEC PUIHRD /" )
/7 EXFC PUHRD /8
1/ EXEC PUZHRD i o
) L | .
| | iliustration #3 _ J;;gg




= e
g

. payroli 3¢ S
i X SCR-BACR R0 A0k When s combina thesn b TIE Ryl L T RPN & & ST Sep—
= come up with what is called a job stream. The job stream tration
is a series of fobs put together in one batch. This will #3
enable you as an operator in a Data Processing Installation
to run a series of jobs without having to load the card
reader again, but rather to put them in the card stacker of
the card reader all at one time.
T-. A N an N ¥ — dasim
. e - . ot st \
. 7 01-03-30 \ _
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~  (PAY STREAW)

// JoB Pav-UpDATE
. // EXEC PIGHRD .
// EXEC P21HRD
// EXEC P22HRD
/o
/%
// Jos SAvINGS Bonps
// EXEC P3IHRD
// EXEC P32HRD
// EXEC: P33HRD
// EXEC P34HRD
. L
| /8
. // JoB PaycHECKs
7/ EXEC PU1HRD
_// EXFC PU2HRD
// EXEC PU43HRD
| /* |
b & | /8 192

| T1lustration #4
01-03-30 3 8
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Let's take a look at the amount of JCL you will be using to  See
. Process the jobs in the make-believe .payroll system. This = I1lus-
’ s a tremendous amount of JCL, and may be required-as an tration
. operator to carry large stacks of Jggg There would be a good #4 .
chance at some time that you could atcidentally drop the JCL

decks and they could become out of sequence. There is also a .
gdod chance that some of the-JCL y.- would be carrying could
be lost. . -~ : <
_ S
~ » & -
Y | v
, &,
7 -
- N
‘.\.' a ‘
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§ . v "o p
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JoB STR l§§¥ STREAM)
! Jog PAYSTREAM . : * /1. Jos Pay- UPDATE |
1/ EXEC PAYSTREAM - // EXEC PIGHRD
/8 S // EXEC P2IHRD '
| T 4T 7/ EXEC PZ2HRD |
- /* ' | o
/8 |

// JoB SAJ;NGS §0NDS
// E)Eg P31HRD
// EXEﬁ,PBZHRD o

| (THe JCL O THE. LEFT
OF THIS ‘VUGRAPH o

'REQUESTS THE JOB' /7 EXEC PISHRD £
szgam‘ow THE RIG&T‘ | /f’EXEC ST
FROM ITS LOCATION -~ | r/. é\
N T
o // JoB PAYCHECKS
‘ T 7 EXEC PU1HRD
‘ i "7/ FYXEC PU2HRD
B . // EXEC PU3HRD
.

ON DISK.)

. ITlustration &
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3. Disk JCL: A good solution to this

|78

problem is: Once the

programmer credtes the JCL, he can transfer it to magnetic '
media. The most commonly used media for this purpose is Ct

-

magnetic disk. When JCL is stored on. disk it is called Disk

JCL.  This transferring to magnetic dis

kK puts the JCL in

machine readable language which rdquires little storage space.
A library on disk like the program library can be established

for the JCL in a Data Processing Instal
vantage besides reducing the amount of
would be required to handle just a few
used to request’the job stream from dis

lation. Another ad- -
storage of ‘JCL is you See
JCL cards that will be I1lus-

k; and still another tration

advantage is speed. The card redder reads at a maximum of #5

1,000 cards per minute. The disk runs:
Instructions a second and this JCL can

a fraction of the time it would take to
reader. In the Army, the JCL'for certa

in terms of a thousand
be read from disk in
read them frem a card
in jobs are extremely

long, so you can see how we can-save time By putting the JCL

on disk. By putting the JCL on disk we

a. We reduced the amount of JCL ha
chance of 1os$ng_cards. ’

b. We saved valuable storage space
magnetic disk.

L]

C. We increased efficiency by savi

1R

-gain three benefits:
ndling énd'reducgd the

by putting the JCL on

4

ng.time._
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/1 Jos SAVINGS BoNDS (MEHORY REQU!REMENT) .

| ,/EXECPBIHRDOoo«ooouootouoeoooo-ooFl“K’ :
h // EXEC PBZHRD.cooooconrcoooouoonioo\is’K -
&

/1 EXEC P33HRD,................é...\\ K -
I FXFC PUHRD. L. 102K ’
{ ‘ . /l- B + . B o«
I .
o L- | , : . B

| ‘; MEMORY
o . AVAILABLE

. ITlustration "% o ,
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. programs). .

& ‘a, The first pmgt?;am requires 14K

4. Running a job: Let's telk“abnut'funning a single job on
a computer that has 100K of memory avaflable for processihg a

job.. In our example of thé payroll system, the job that is
used to prinfysavings bonds had four Job steps (four“

»

d. The secbn?,program requires 98K,

ff

C. The third program requires 80K S

The first “hree job steps can be ran since. they require less

than 100K. However,. the complete job cannot be ran because
the fourth program requires 102K. It requires more memory
than the computer has available, which #s 100K. If you have
a computen that has 100K available for. job processing, the

__programs (job steps) cannot require more than 100K,

13 |  01-03-30
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“// Jos SAvmss Bonps (HEmRY REOUXREFENT)
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~ Mhen a programmer writes a program, he must consider. how much ' o

24

memory space {s avdilable for processing that program. 1I1f he See
does this correetly, we may have a job that appears ljke IMlus-
. this one. . Now this complete job can be ran on the compwter tration
ause all the job steps (programs) require pmcessing 7
memry which is equal to or less than 100K .
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// JoB Savings Bokps © . (MEMORY REQUiREMENT) oo
/7 EXEC PBIMRD:.v.vvvvseesvern s 1K Lt
/1 EXEC PI2HRD.....vvvnninnnen s 50K o
/! FXEC =50 N L.
/1 EXEC Psunan..........‘....,....‘qx¢
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. COMPUTER
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5. Multt amming: Lét's say instead of the previpus
example, t% programmer wrote the first program to run in
14K, the second requires 50%, the third requires 16X and
the fourth job step (program)

step requires 5K. We'can still run this job in the 100K,
but we have 50K of memory that will not be needed. The -
50K not bein? used by the program will be idle.. This is

no real problem since this job is the only job to be un.

requires only 20K. We have _
- 100K available in the -computer but now the largest jolL

%

184

, See
IMys-

, tration
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. // EXEC P3IHRD......8K . -// EXEC PSIHRD...... .u8¥
| /7 EXEC P32HRD......50K ~ - \// FXEC PSZWRD........5NK
- //EXECPSMRD.....06K /7 EXEC PSSMRD........16K
| // EXEC‘ Pst‘HRDotooooZOK o X /c." | |
/- S o
/&‘ ) 7oA ‘ ' ~{£
' COMPUTER

HEHQRY' S 50K REQuIRED |
AVAILABLE « | TO.RUN JoB
. 100K " ~ Savines Bonps
K\E |
.
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But this 1mrcéuces an interestmg question. mt ‘happens _See

'if we had another job that needed to be ran? For example; Iluss

tration
a. The first job step requires,m #9

‘b, The 'second job step requires 50K
¢t The third job stepfrequfres 16K g

You can see that this job canm be ran on the cmputer bec&use

the largest job. step requires only 50K, which is less than
100K, You can also.see that the largest job step is equal
to the amount of mediory that will not be used "o the u. S.

__Savings Bonds job is betng ran.

-

19 01-03-30
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// Jos Savines Bonps Jo Tank MAINTENANCE

/7 EXEC P3IHRD // EXEC PSIHRD
// EXEC P32HRD /7 EXEC PSZHRD ..
// EXEC P33HRD // EXEC PS3HRD
// EXEC P34HRD | o
/* . /g

/8

COMPUTER

AREA #1§

AL_OCATE
} = 50K 7o
Area #1

50K AVAILABLE
TO RUN JOB
100K
AENORY | |
AVAILABLE  ~f--- -~~~ -~ - ===

SAVINGS Bownps

ARFA #2§

0K AVAT: ABLE ALLOCATE
TO RUN R -~ 5K 710
TANK MATNTENANCE Area #7

I1lustration #10
_ 204
01-03-30 20 - ' ,

L——



188

Why can't we load the second job in the irea that is not
Leing used by the Savings Bonds job?

We can, but first we have tc let the computer know that we See
want it to divide the available memory fnto twe areas. This Illus-
is called ailocating memory on a computer. The-reason you tration
allocate memory is to insure that when you are rum.ing two #10
jobs in a computer, these jebs don't try to get the same

memory area to run {its program. _ :

Now we. can load Savings Bonds in memory Area #1, and tank
maintenance in memory Area #2. This technique of running
more than one job on the con*uter is called multiprogramming.

21 01-03-30
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6. Area Idenpifiers! How do we know what area the jobs are See

in2- "The solution to this is the use of identifiers. At the Illus-

school instead of calling them Area #1 and Area #2, we call  tration

them Background ‘and Foreground. We use these -identifiers to #11

= {dentify the area we'speak about: them or communicate

with them. In Background, the.job wé loaded is job mainte-

nanfe which is“uséd to account for maintenance for our tant
equipment. The job in foregroufid is job Savings Bonds.

. 3 .
Y 4 - . «
;

L
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// JoB Savines Bonps
// EXEC P3IHRD
/1 EXEC P32H

// EXEC P33HR
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\ 4&
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i ¢
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. ,»COMPUTER ~

FOREGROWD § ‘ il
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‘ FOREGROUND
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PVER BACK-

' GROUND

L . .

BACKGROUND

 JoB TANK

- MAINTENANCE
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7. Area Priorities: If you rémember the éiampte of card to See
¢ tape, given in the block of instruction on Channels, Control Illus-
“ Units and Physical Addresses, that during the time the card  tration
; reader is reading the card and the tape drive is writing the #§12

data, the CPU was idle. This. is when one job will be doing - *
its processing whiie the other job is waiting for an 1/0 :
operation to be completed. Although the computer appears to
run both jobs at the same time, actually, the result is that
’ the computer runs one job,for a fraction of a second, then
runs the other job for another fraction of a second. What
‘ " happens if job maintenanée doesn't rdquire numerous 1/0
{n~ functions and will not aTlow job Savings Bonds to process.
(This can happen when.a -job requires 3 lot of CPU activity).
Job Savings Bonds will be waiting for processing as a result.
. Let's say you were told that Savings Bonds has to be fin- '
"t ished very soon but both jobs take 4 long time to process.
" Job maintenance will not let job®*Savings Bonds run so we have
to set priorities. Job Savings Bonds needs to be completed
as soon as possible so it has ‘pridrity over job maintenance.
Background will be processing wheh foreground is ~vaiting for
a card to be read or ‘'when-the tape drive is writing records
- o tape. If both background and foreground needs the CPU at
the same time, foreground has the priority and will use the
CPU first. s ' :

-
2

\'8. Let's review uhit yovhavéigearneé in Concepts of

Compiter Processing.
o < ‘ g

- a. We mentioned that a job can be a one-step (program)
‘ or could be more than one step. ‘

. A
b. We discus3ed that Job Streams are used when more
than one job is needed to meet the requirements of the Data
Processing Instaliation..

c. We can eliminate the handling of a large batch of.
JCL card€ by using Disk JCL. All we need is a few JCL cards
to request the JCL for the jobs from disk.

d. We discussed that a program's memory requirement
for processing cannot be greater ‘than the memory area avail-
abie in the computer.

e. MWe can run two jobs at the same time resulting in
, multiprogramming. We can insure that the proper amount of
y memory is available for .each job by aliocating memory.

f. You learned that area identifiers are used to allow
us to communicate with the sgparate jobs.

25 01 -03-30
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g- You learned that .if a job has a hi

« another Job such as our Job Savings Bonds and Job mainte-
nance, we can say, the area or partition (we call them par-

tition at the school) which is running the more important
Job has a higher priorityl. The other Job will use the com-
puter when the job with the higher prio

1/0 opetations to bggmpleted.
AR |

9. If you have grasped the basic conce

foundation for

the Disk erating System (DOS) whic
s ,

you will have a~

later lessong: P ~ g
2 .‘
-
¥
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SELF EVALUATION

-

True or False. A-job step cdnsists of more than one program ' .

True or False. Jobs stacked back- tc-back in one batch is a job

St?&&ﬂ e P

True or False. JCL stored in a Tibrary on magnetic disk is called

. Disk JCL .

True or False. A huge amount of cards are requtred to pﬁIl'joh
streams from Disk _

True or ?a1se. If a program requires more than the amount of memqry
in the computer it still can be.ran .

True or False. Multiprogramming is the technique of running one job
at a time .

From the list below, select the advantages of Disk JCL.
. i )
a.. Saves storage space

b. Lless JCL for the operator to handle

.. Z. You can run more than one job at z time

d. Less memefy is Eequiéed,te run a job
e. réansfer*Speed f rom di%k fs faster than from the card reader

True or False. Memory area identifiers are used to identify
JCL .

v

1

True or False.  All memory areas must have the same priority

~
. .

27 01-03-30
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. ' . CHAPTER 8
- t;

s o APPLICATION -PROGRAMS

&

A, INTRODUCTION: TM; chapter introduces you to the steps taken by the N

programmer to create a program. This chapter also includes material |
S ,§ssoc1ated with programs ®hat you will need to learn before beginning later
T eSSONS. . : SN .

5. OBJECTIVE: The objective of this block of instruction is to provide
you with the necessary. information needed to:

S L ~1. Ildfnt{fy .an a?gijcftim program,
¢ ) " 2; I'dentify the steps taken by the programmer to create a program.
3 Kéentiif_y a .logiac‘ai unit and a file name.
. 4. ldentify a program library.

‘. ( 5., ldentify a program message.

6. lIdentify a control card.

'~ C. TRAINING AIDS: -~ | &
| None. “
0. TRAINING:

1. Application Procj’raia: "An application prograa is a program des!gned
to solve a particular problem for a specific application,

2. Creation of, a Program: When it is decided that a program {s needed
to solve a particular problem, the programmer has four basic steps -
that must be accomplished before the program is ready for processing.
. ’ . ! - .
_ These steps are: _ - |
a. Define the problem

. b. Write the program

g

Test the pr;ogrm' |
. e
. ) d. Prepare documentation

-
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- (1) Define the problem: The programmer will consider what
. the program is to accomplish, what the output is to be and what input
is needed to get the desired results. S

(2) Write the program: After-the programmer has decided what

the input and output wfll be, he will constder what the program must do
to get the output and will begin writing the program. i

(3) Test the program: Once the program is written the pro- -
grammer will test the program to .insure it produces the correct oufput.

" (4) Prepare documentation: Preparing documentation.is an
extremely important step. The programmer should grepare documentatfon
throughout the creation of the proaram but unfortfinately this is rarely
done. Documentation is any information that will be needed to prdtess and
maintain the program. Once thisystep is complete, the program il be
ready to process.

3. Logical Units and File Names: During the writing ofj{;e program
the programmer is required to describe all files_the program will use
- during processing. This'is a section of a program where a file was
described: : ’

 FILE-CONTROL.

~

: SELECT $—-——<F'Ls NAME)
ASSTGN 10 UT-S-SYS006. (| OGICAL UNIT)

SELECT CARD-FILE - «
ASSIGN TO UT-S-SYSO016. .
DATA DIVISION )
FILE SECTION. :
FD EIOHRD
BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 80 ACTERS
LABEL, RECORDS ARE STANDARD
DATA RECORDS ARE TAPE-REC. -
At this time he must give each file a unique name. This name will be used
by the programmer when he references the file. The file name is simply a
name for a file. Each file is also assigned a logical unft. The logica}
unit is where the file resides. ‘ ’
4. Program Libraries: After s program is developed it is stored with
the other programs being used in the installation. Although programs can
be stored on other media, normally they will be stored on magnetic disk.
The area on disk where groups of programs are stored are called program
Tibrarfes. '~

21h.
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. 5. Program Messages: The programmer may find it necessary that
certain’ information be provided to the operator during the processing of
a program. The program can be wr.tten so a message to the operator can
be displayed on an inquiry device. This message is called ‘a program
message since ft js issued by the program. .This message” can be infor-
mation only or {t may require the operator to respond. - The operator may
be requiréd to key in information to the program through the inquiry device
or perform some other type of action. . . B ‘

_ 6. Control Cards: During the development of the program, the pro-

. qrammer will consider several options* needed to make the program satisfy
different needs of the user. One ‘'way the programmer can do this is by
writing the program to use a control card.. The contro} card is a punched
card that will contain information (possibly in code) which will let the
program know what optiss: are required or what will be provided to-the
‘program. In general t. ‘he control card gives the Data Processing
Installation the ability ., choose what options are needed to satisfy

the user's needs. ) ~

¥ -
£. SWARES In this chapter you have learned the steps taken to create
3 program. These are define the problem, write the program, test'the -
program and prepare documentation. Also, we discussed terms which you
will see in later lessons. - . ~
F.  CONCLUSION: Before continuing on to thé next chapter answer the
questions in the self-evaluation quiz to insure you have met the
objectives of this chapter, Following chapters will reference the

materfal presented in this chapter.

!

*The p#eéetermined information or codes and correspdnding options will
be written into the program during program development. °

<

‘o
? -



2.

applf‘catim pmgrm. oL

‘ e : ' f L
_b‘ .

- R file name is:

s
k]

- SELF- EVALU*TION QuIZ

v List the steps of prog-'m deve!nment fn tbe area provided below.

a. .

C.

" d.

-t

From the 11st below select the (2) statements that define the _ter:é

-

a. A comtmfty servfce pmgrm

b. ngraa (iesfgned for a speciﬂc application

c. A pmgrm designed to solve a pnrtfcular problem
d.  PT program

A pmghm message fs (Choose 2 answers)

a. Message from a pmgrm - ©

b.  Message from the computer .

c. f&essage' giving hxf‘o@rfmatién‘or requiring operator action

¢ Message from the operator

X

a. Name given to a file by the programmer
b. Name of a volume - .

c. Name of‘a_ record

Qv
3.
-1

4
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5. A program-library is: (Choose 1 answer)
a. Place where books are stored
b. Area w_her,e tapes‘aée stored
c. Arga[wber'e programs are stored
d. Area where disks are stored

6. A control card is: (Chcose 1-answer)
a. Card_uged to issue pﬁgrm meésages
b. Card used to '%deatiyfy files
c. Card used to .ten -e program what options ;me reqwireg
d. Card used to control iibraries

7. A jogical unit is: {Choose 1 a.nsner)
a.v A physical unit
b. Where a file resides

c. Is the same as a file name

V)
S
L
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SOLUTION

a. Define the Problem
AN

5
\

b. Write the Program
¢. Test the Progrém
d. _Prepare Docuaentatio;
b., ¢

a., c.

a.

c.

c.

b.

SOLUTIONS
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DATA REPRESENTATION |

STUDENT NOTES AND PRACTICAL EXERCISE

Z
1. Decimal Number System (Base 10): -
PR S - -
a. Ten digits:
b. Posttional Values:
_ &
2. Binary (base 2): . )
: N
a. Two digits:
(1) oﬂ -~ bit - l .
(2) Off ~ no bit ~ 0 ’
b. Why used in electronic DP:
) | -
! ¢. Positional values:
@. " “Conversion:
) . .
: (1){ Convert decimal to binary: ‘
100 10 1/ T3 16 8 4 2 1
4 . . .
1 4 . L . .
2 6 & - . . .
6 3 . . . . ‘) . .
ANNEX A i
A
{
2N

-~
g
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(2) Convert binary to decimal:- ~
L. ' *
32 16 8 4 2 1 ' 100 10 1
‘1 0 1 | .
2 1 0 0 0 1 . .
1 0 1 1 . .
1 1 1 o' 0o 1 | : :
, e. Addition: _
’ (1) 0+0= ¢
(2) 1+6or0+1-
3) 1+1=
(4) 1+1+1= Q
(5) Perform the following addjtion operégions and convert the
?nswers to their .decimal equivalents. ‘
(a) 101 (b) 1000% () 1011
+001 +1001 +1001
e ) e () e O
(d) 1111 {e) 01110 (f) 1001100
+0011 +11011 + 101011
e O ) e Y, «

£. Suﬁtraction:

e} -Complement‘of Subtrahend

(2) Addition Operation

(3) High Order Carry ( + sign )

(4) Subtract in binary and convert the answers to their decimal
equivalents:




(s) Prodlem ' (») Probles -
e 11300

- 011 —do

eee ‘ ) ' . QO.-’.( ’
(¢) 1101011 @ uan
~iolulio -8l

2 XYY YY) ( ’ :
X XX ( ’
g8 Multiplication:
h. Division:
i. Binsry Coded Decimal (BCD):
(1) 4&-dic dinary field for each decimel meric character.

(2) Comvert dectimal to BCD:

- ‘ BECINAL -
W T [ B -
| 7 . ~eese
) S coce oo
| 6 . aece oo
&2 3 coce core

(3) c«-y’:lcnnmxuum:

md B

0001 0010

0100 0010 . . . e .

ot eemt . . .. . ...,

m 1m , L] . L] [ ] L] Y . - . [
* 3

IaW)
V)
o

m.m b Enic

[KC . , "L ' ‘ ¢
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3. Octal Number System (base 8): ~
& [ s
8. Eight digits: ‘

b. Positional values:
N

c. Conversion:

(1) Convert decimal to octal:

10 1 8 1
< 6 {"
1 8 * [ ]
4 6 .
6 3 . .

(2) Convert octal to'decin%}g

8 1 10 1
1 2 .o #
1 8 . : .
3 2 :
76 .
d. Addition: o N

Solve the following octal addition problems and convert the answers
to their decimal equivalents:

(1) 2 (2) 12 (3) 52 (4) 64
+5 + 7 +66 31
| 472
« () o () e ()
e )
4
297




e. Binary Coded Octal: - o v LT s g
, - . ) e .": ; .
(1) Three bit ficld per Octal digit, & ~ :k‘ ; ,*\‘&}
; AV p
N . e - ] P
(2) Conversion . )
(a) Comvert Octal to Binary Coded Octal:
- ‘ x{i ‘z . )
8 1 4 2 1 § 2 1
AR Ban ~
6 . . - .
}- A ) . . . . . .
2 6 - . . [ ] L [ ] L]
. " [‘ 7 - . . . . >e ‘ .
(b) Convert Binary Coded Octal to Octal and then to its: . "'; ‘
decimsl equivalent: ! ‘
& 2 1 4 2 1 8 1 10 1 .
i 0 0 1 0 0 1 . . . .
~
0 0 1 l 0 1 [ . . .
1 0 1 1 1 0 Coe .
111 100 . ..
(c) Convert Octal to Decimal and then to Binary Coded Decimal:
512 64 B 1 1000100 10 1 8421 8421 - 8421 8421
2 . '; L] [ . e e e e a .
12 7 S
; 6 0 . L] L] ‘ L Y teen L R I )
T
5 -
ﬁ}
.
N
S— \\




¢ 4. Hexadecimal Number Systdms (base 16):

a.

to straight binary:

- (2) Six letters. o

Sixteen symbols: \}
(1) Ten digits

Positional valves:

Types of computers using this system:

b ]

Conversion: X

(1) Comvert the following hexadecimal nusbers to decimal:

256 __ 16 1 - 1000 100 10 1
D : .?
‘ ‘A F . : :
3 A ¢ : C
A 3 6 . . . .
~

(2) Convert.the following hexadecimal numbers to decimal and then

-~

%

- 256 16 1 100 10 1 256 128 64 32 16 & 4 7 1
- E. .. | | e e
¥
. A N 9 e . . ) . '3 . . . . * .
P 3 . . - . . . . . . . [}
x 1 C 6 . . . . * . . . . [ ]
i
275
6

-



* &
) e, Addition¢ Perform the following addition problems in hexadecimal
_and convert the answers to decimal equivalents:
8 ‘ A6 B4 DE
+ 5 +45 16E P
S O A e L)

f. Binary Coded Hexadecimal:
§
(1) Four bit field per hexadecimal digic:

(2) Conversion:

(a) Convert the following Binary Coded

decimal and then to hexadecimal:

Decimal numbers to

8421 8421 8421 8421 1000 100 10

4096

256 16

1000 0101 .

0010 0111 0110 . .
0001 2111 0101 1000 . e
0111 0100 0011 0101 . . .

(b) Convert the following Decimal numbers

. then to Binary Coded Hexadecimal.

L 3

100 10 1 256 16 1 8421 8421

\ 3 .
S 7 .
S 6 9 . . . L3R N 2N 2
? 0 3 . L] - L N
’f
- a 7

.CQC‘

8421

. [

to Hexadecimal and

,'\\



o “_,g\k' . N .; A - R . \ . ..‘ .

+

“an

1

¥

. . 1 — - } ' .
5. Extended Binary Coded Decimal Interchange Code (EBCDIC):

.
- £

a. Zomed Decimal Format (Alpha):

R 6 DI
A (2) I-r
T . [ . \ t
o () s-z.
& S . 7
Lo " (4) Special Characters
- : g < s
. - (5) Indicate the following values in EBCDIC Zoned Decimal Format:
, ) 8421 8421
‘ A= ceee
K- “v ¢ ce e ‘ ¢« oo e
& .
.x:-~ ’ L caee
B =

b. Parity Check:

(1) .Lost or gained bits <m .
| f

~

. (2) Kinds:

(a) Even: The number of "1" bits (in the 8 bit configuration) is added.
If the number of "1" bits is odd, another "1" bit is placed uhder the parity bit
position to make the entire bit configuration even. Otherwise, an "0" bit s
. added to the 8 bit c?nfiguration.

(b) 0Odd: The number of "1'" bits (in the 8 bit configuration) is addea.
If the number of "1" bits is even, another "1" bit is placed Gnder the parity
bit position to make the entire bit configuration odd, Otherwise, an "0" bit is
added to the 8 bit configuration, :

(3) Number of bits needed to represent one character of data:

(4) Specify parity (0 or 1) to make cach of the following characters valid
under odd-blt parity: '

8421 RAg

p 8421 8421 T T v -
C1100 0100 ) 0110 0001
1110 " 100 . v 100N 0100
HOd 001 . 1HIO 1011
o




{ »

\

ot/

C, ZGned‘Décimai.?crna:_Qnumerih):, The aign appears in the ZONE portion of the
low order byte (the rightmost 8 bit configuration); the ZONE portion of all other

bytes appear with “unsigned” representation.’

3 -

(1) Convert the following Decimal Values to Zoned Decimal and to Hexadecimal:

DECIMAL ZONED DECIMAL

?

3 HEXADECIMAL P
. - [N *
23 . * seeos b teere e
? A
. - : : ‘
+ 175 . llt‘llll. Ce® eer e lll'li‘l
i |
® “
: N ;
kS
- 329~ . ere e o ! ) seesses e sess e
- 87‘ Qll;lell tersevrece cases0 enn §
+ 7

-

(2) Translate the following hexadecimal chatac:er string (7D 16 an

apostrophe and 40 is a blank or space):

4
E3C8C}E37DE240C1D3D340C6D6D 3D2E2

d. Packed Decimal Format:

L B B N N

L] [

(1) Neither ‘alphabetic nor alphanumeric data "can" be packed.

(2) Method:

(a) Format or represent the data in Zoned Decimal.

L

{b)y Strip all the “zones“\eicept for the low order byte.

o,

(¢) Move the sign to the old "digit"” portion of the low order byte.

{d) Packing occurs from right to éeft.

-



-

yei ey

 (3) Convert the following numeric values to Packed Decimal & to
Packed Hexadecimal formats: \ *

1

-

DECIMAL PACKED DFCIMAL (EBCDIC)
PACKED HEXADECIMAL

1[‘8' ewree b . AN )
+ 53 L, *tetecone LU Y S Y ’
"‘99 . ‘eseoe tevrvreoeeee

e. To determine the (packed) length of a psckedinumeric fleld:

(1) 1f, {n decimél; the Pield langth {8 even, bIVIDE thsqéecinal field
length by 2 and then ADD 1; or: . : .

_nj'l"x. - -
2
) ,

Where n = the size of the decimal fiéld'(in*ﬁytes), and

‘X = the number of bytes which will resuit from packing.

Y )
24

10



. _ . ’ M - - R
I ‘ ‘ ’ L \‘: . . ® ¢ ‘. ea
, ;o | - KIS
/ DR ‘ ’ ¢ ks T
/
< - /(2) 1f, in decml the field length in g_, ADD 1 to the decml field
- length, then DIVIDE hy 2‘ or: __ E
AY « * :
1 g n + l] = x l ) . . .
A 2 * , . . i
Y * s ]
s
‘\:.
_ o
S
) |
4
> o
. .
Y
e,
) il
4—:\)‘}
;
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6. Situation - : ; o d ~

a. The Installation MISO has issued a blanket directive that all DPI% on
the installation will conserve file space by packing all applicable data on
'all files. The Director of your DPI is not familiar with packing -and. asks

you, as the Chief of his Systems/Programming Division, to wnalyze the following
abbreviated Master Inventory File and determine the total number of bytes which
caf be saved by packing. . . : .

[}
- .

Field . " No. Characters/Type Sample Data |, -
N . u. N PI698032
Sédenclatuig = 10, A/N | M1A2 RIFLE *
_ Sulién Date : ‘ _ § -t N ' 4284 ) -
Commodity Code ., 2 A AR.. .

Customer Code | 3 N 716

b. The DPI Director s still skeptical and asks you to empirically: show
him some examples of how the data would.actually look in packed format. Therefore,
using the appropriate sample data provided in the ébbreviated Master Inventory File
(para 6, a.above) you show him how the data will appear in Zoned Decimal, in Packed
~ Decimal, and in Packed Hexadecimal. .

12 .
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7. The following byte configuration has been extracted from a "dump”;
alphabetic information i{s being represented. Convert the data frop the dump _
to Zoned Decimal (EBCDIC) and then to the equivalent English interpretation:
DUMP extract: 4040D5C1 D4C54040
Zoned Decimal:

Interpretation:

8. The following byte configurations have been extracted from a "dump";
mmeric information {s being represented. Translate each byte configuration
as indicated per each problem:

a. DUMP Extract: F1F9F7F72

5 ' Zoned Decimal:

‘e .

Interpretation: ¢

13

s);)‘)
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b. DUMP Extract: 01972¢00

. Packed Deci&al:

Inierprétation:

¢. DUMP Extract: 00000784

"Binary:

r

Interpretation:

ey f}

L

14

4
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TWO=-FINCER ARITHMETIC

The decimal system, the arithmetic system we are so familiar with, is
not particularly suited to the operation of electronic calculators and computers.

The decimal system uses ten distinct digits - 0, 1, 2, 3, 4, 5, 6, 7,
8, and 9. But, electronic calculators and computers are made up of switching
devices, such as diodes, transistors, and magnetic cores, that have only two
"definfte stable states. They are either ON or OFF, conducting or not conducting,
or magnetized or de-magnetized. Practically, therefore, these devices can be
made to represent only two different things. '

For example, we can let the OFF-condition represent a zero, and the ON-
position represent the one. But we have no simple way of representing the

digits 2 to 9. ' ////

OFF
(DEMAGNETIZED)

ON
(MAGNEY 1ZED)

Therefore, in these computers, we utilize the binary number system, with
" which we can represent any number by using only the digits 0 and 1.

Actually, we might be using the binary system in everyday arithmetic today
1f man had evolved with only two fingers instead of ten. The decimal system
undoubtedly developed as a result of man's earliest ga:temts to count on his
fingers. '

Let us see how both systems work, and how they compare. The decimal
system, as we have said, uses ten distinct digits - G to 9. With these digits
we can represent ‘any value from 0 to 9 in a single digit position, the units

position. '

Units

RN D

APPENDIX A 15



When we have reached‘Q, we find that we do not have another distinct

symbol for the value of ten. So we carry a 1 into a second -digital position,
the tens position. ) :

Tans Units §
- 1 0 A N
= *1 1 .
1 T le 2 ]
AN § 9 .
. . L 3
9 9

By using all the digit symbols in both the units and tens position, we
can now represent any value from O to 99. - o

By increasing to more and more digit positions (1008, 1000s, ~and so on)
We can represent any number with the decimal system, A

~ = = f

Actually what we have done is this. 1In each new digit position we have
increased the value of our number symbals ten times. For example, ‘a 3 in the
tens position is worth 10 times as much as in the units position, .and in the ¢
100s position the 3 is worth 10 times what it was worth in Fye'tens position,
and so on. o ‘ .

1000s 100s 10s 1s’
[ 3
N 3 0
- . 3 4] 0
3 R 0, 0 /

The binary system works on the same principle, except this time we have
only two different digits to work with, O and 1. To write the value zero
we can write a 0. To indicate the value one, we can write a 1 (one).

Units
'1‘, n
0
- . - 1 i
o5y
APPENDIX A | 23
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Now we have

¢

/9

»

single symbol to represent the value of two in the

i o :

units position. ﬁ§a, while we did not have to carry unt{l we reached 9 {n
the decimal system, we are already forced to carry in the binary system.
- In the binary system, our next digit position is cialled the two's position

instead of the tens positian. N l
| - . b 24 Units
% - - e
A 1 - 0 .
- . — . 1 . T e
AN . - . ~
Bina§x~ »Pectnnl

10 = 2
ll (m 03 .

A two is represented by a digtt 1 '{n th .two's position; a three by the
digit (one” in . the two's position and ‘alsc in the units position. .Again we
have rutxout of digits, and must" 80 to a. new digits position to represent
the value of four.

! 4s 1 2s ; Units
S E¥* 1 0 0-
Bmary Dec inal
y 0 T - § - -

Note that, while in the*decimat system ench new digits position bas ten times
the value of the preceding ome, in the binary system each new digit position
has two times the value of the preceding one.

— 325 | 168 8s [ 4 1s

>

1 cf 1}t
The decimal equivalent of the bipary number shown in the above illustration

is determined as follows:
[ ]

o

1 | .

. A

I in the 1'% position = 1 " _

0 in the 2's position = 0 )

I in the 4's position = 4 N )
I in the 8' nosition = 8

0 i{n the 16's Hsition = 0

1 in’the 32's psiti op = 32 o

1101 - ~ 45

¢

i

. . ’ ! .
St, the bthary number 10110 represents 45 in the decimal system.

APPENDIX A ) 17
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220 - S f

You can see tha? this number could very easily be represented by ‘six
magnetic cores where OFF has a value of zero, and ON has a value of one.

1
™

32s 168 8s 4s 2s is

« | ON OFF ON ON OFF ON
1 0 1 1 g- i

P
. -
-
'

This two-finger arithmetic is the heart of electronic digital computer
design. It is the binary system that makes possidble the high speed and use-
fulness of modern electronic digital computers. »

Actual%y, it is possible to develop arithmetic systems based on any number
of digit symbols, other than two or ten.. '

We, however, use the decimal system because we have ten fingers, and the

digital computers use the binary syStem bevause their electronic components
have only two possible Bi-state positions -~ ON and OFF.

APPENDIX A 18
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OCTAL-NFCTMAL. CONVERSION

[

Wotal Dectmal o Octal Dectmat  Octal Declmal  Octal Decimnl
‘ 0 0 . 400 256 1000 512 1400 768
10 .8 410 264 1010 520 1410 776
20 '::' 420 272 1020 528 1420 784
30 24 430 280 1030 536 1430 792
40 32 440 288 1040 544 1440 800
S0 40 AS0 296 1050 552 1450 808
60 48 60 304 1060 560 1460 816
° 70 56 40 312 1070 568 1470 824
100 64 500 320 1100 576 - 1500 832 -~
170 12/ 510 328 110 58 1510 80
. 10 80 520 33 1120 592. 1520 848
30 88 . 530 344 1130 600 1530 856
140 96 540 352 1140 608 1540 864
’ 150 106 550 360 1150 616 1550 872
160 112 560 368 1160 © 624 1560 880
170 120 570 376 1170 632 1570 888
g 200 128 600 184 1200 640 1600 896
20 13 610 1392 1210 648 1610 904
’ . 220 144 620 400 1220 656 1620. 912
230 152 630 408 1230 664 1630 920
240 160 640 .. 416 1240 672 1640 928
%0 168 650 426 1250 680 1650 936
260 176 660 ° 432 1260 . 688 /1660 944
270 184 670 w0 1220 6% 1670 952
] ’




OCTAL~DECIMAL Conversion, continued

<

Octal Decimal Octal Decimal Octal Decimal Octal Decimal
300 192 700 448 1300 704 1700 960
310 200 710 456 130 712 1710 968
320 208 720 464 1320 720 1720 976
330 7 216 om0 472 13%, 728 1730 984
0 v 224 740 480 S 1340 736 1740 992
10 232 750 488 \’) 1350 744 1750 1000 -
%0 260 760 496 - 1360 752 1760 1008
370 248 770 504 1370 760 1770 1016
f\ )
r
. 233‘)

M 20
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SUMMARY OF‘WRTC DATA REPRESENTATIONS
. DECEMAL BiNARY éCﬂ OCTAL BCO HEXADECIMAL BCH

B 0001 00000001 1 000 001 1 000, 0001
' 2 0010 0000 0010 2 000 010 | 2 0000 0010
| 3 0011 0000 0011 3 000, 011 73 0000 0011
4 0100 00000100 & 000 100 4 0000 0100
5 , 0101 0000 0101 5 000 101 5 0000 0101
6 0110 0000 0110 6 - 000 110 _ 6 “0000 0110
7 o1 oooomx 7, oo << 7 0000 0111
8 1000 0000 1000 10 .- 00t 000 .. ' 8 0000 1000
9 1001 0000 1601 11 001001 9 0000 1001

10 1010 0001 0000 12 ‘201 010 - A 0000 104
11 1011 0001 0001 i3 001 011 5 0000 1011
o2 1100 Q001 NO10 14 001 100 T 0000 1100
13 1101 0001 0011 15 001 101 D 0000 1101
14 1110 0001 0100 16 001 110 E 0000 1110
15 1111 0001 0101 17 oo1 111 F- 0000 1111
16 10000 0001 0110 = 20 010 000 10 0001 0000

! |
( )
APPFNDIX €
2
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EXTENDED BINARY CODED DECINAL mmx CODE (EBCDIC)

oo
11 ) |

11000010
11000011

11000100

11000101

11000110

11000111

11001000

11001001 é

11010001
11010010
11010011
11010100
11010101
11010110
11010111
11011000
11011001

Alphabetic Data

HEQNMMUOWD

11101001

11110000
11110001
11110010
11110011
11110100
31110101
11110110
11110111
11111000
1111100%

01000000

Bmeric Data

o
CRNPARIPINMHO HNMAMEGdTY A WO WO X KL M

3
[ Y
I

AFPERDIX C
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o
1 7 ; - S .
| ” : © HOLLERITH CODE . ‘ALPHA INFO+ . NUMERIC INFO . BINARY REPRESENTATION
: » : . .Q..‘. e & o0 @ : - | .g..Q: . e * L] L] - & @& & & & 0 L N B
HEX C 12 ZONE PUNCH . A-1. ~ . . PLUS SIGN . 1100
n-no..o:o-t-.n.po-.;-np-ac.o:t...-ﬁ..‘o.p:n;\gei--;-c-o‘oefc:oie--oi,lci'l';'QOOO:Q'IGIQGI!IQQOGOI'III'O'I'PO'O'
: : 3 : , D
HEX D . 11 ZONE PUNCH . J=-R . NEGATIVE SIGN . 1101
: | : : ‘ :
::; ;.Ol.l..lIQ.OO.QQIQQ.QIOQl..‘?ﬂ‘h.i.QQ.D!;.O.....OQQ..l.QQ‘;QQQ.P.;IQQ.QQI{’DQP..:._l..‘.'cl.nclpIQOIDQO-IQ.QQQIQQ
HEX E . 0O ZONE PUNCH . §-12 . N/A . 1110
c z z : s :
E ® 2 ® ¢ & & ¢ ¢ & ¢ g & ¢ s s a0 :.llll...l‘....ll...A.QQ;OQ.QQQQ.'QOO...Q...Q.Q..Q...Q'.Q'Ol..';.....QQ..OD.. ..... * " 000 0 s s
HEX F . NO ZONE PUNCH : N/A : Unsigned To1il1
€ . . . .
x> : : : :
; . a . r .
v : of . . . -
- . . ‘ . :
- . . . -
L . . . -
- : . . .
. : : : :
3 ; : . :
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