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o ROREWORD

»

. ‘This module ﬁhs developed ,as one of édight dissemination’
packages which were being prepared under an E.S.E.A. Title III
project. The Mesa Public Schools worked in concert with the

Amerlcan Instltuteo for Research (AIR) in thls Tltle IIT pro;ect.

It should¥ be noted ‘that what is belng presented here is in-
formation on Mesa's on-going long-range project in carecer guidance,
counseling, placement and follow-up; funded not only by Title III
but also by Vocational Educatign Part D Exemplary and District
funds. A key element of this pfoject has been-the designing,
field testing and final production of staff development traln%ng
: packpges. S ’ . ' , ' .

The specific participation of E.S.E.A. Title III comprises
an Jntegral part of the total process for orlentlng counsellng
services toward opec1f1c ‘student’ outedmes in an accountabglity
model. Title III is housed -in the Arizona Department of yducation
under Carolyn Warner, Superintendent cf Public Instruction. The
Title III staff was diredted by Fred J. Sughruc ahd the consult-
ahts assigned to. this project wére Jewell Sisemore, the Assistant
Director of Title III, and Jesse Udall, Education Program Spe-
cialist. : ’ ' - ‘ ‘

N _
- For addmtmonal information on these progecta...

se

erte or call: .. (602) 962-7331 - .
Exzemplary Project Direcctor : » Title III Director
Byron B. MeKinnon oo ' Duane Richins
Guidance pirector - - a ‘Guidance Specialist
Mesa Publie Schools ‘ . " Mesa Publie Schools
Guidance Services Center v Guidance Services Center
140 8. Center ‘ _ : 140 S. Center .

. Mesa, Arizona 85202 .. Mesa, Arizona 85202

' N .
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OVERVIEW

This

- Application procedures : .

-

‘Tape-slide introduction - Appendix B o o .

"module” is.part of a package which includes the following:
) 3 » )

Coordinatdr's Guide - Appendix A

1

Flowchart of the comprehensive approach. .

‘Module goal and objectives . .
‘Instructional materials (module) . ' ‘

Group activities ' ; - . ,
Simulation '

Pre~ and Post-assessments

Packages are designed so that you may work at your own pace

but should not take over 20 hours to completc. o

The module itself contains the flowchart to the comprehensive

approach,

and group

of the comprehensive approach to developing guidance, counseling,

and plaéement prcgrams and how they felate to cach other.

- . .: 3 3 ;g 3
the package goal and objectives, instructional materials,

, _ o : ‘ ’
activities. The flowchart defines the four major phases
, . . v
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START

Srient o the feur oqnuw of the .
comgrehensive appreach; define
_ghilosophy, pur vomow and torget
Groups., . .

2. Design, conduct, & report current
status assessment | 7 .

3. Design, conduct, & Tvcl desired
* outcomes cssessment fneeds
4, identily new 9.013% needs;fwrite

"ErCgrom goais Gna student objectives
{outcomes;} evaluate

FLOWCHART

| ORI ONEICSTRDAN T W
THE nozvmm:mZmEmbvvxo»om T0 cm<mrov_zm.mc_u>znm . L .
v oo_._Zmezm AND vr»omZmz._. 1xomm»zw AND xm_.ﬁ.mo COMPETENCIES

STRUCTURING noz_vﬂ.mzﬂmm

ONTEXT EVALUATION -~

1. mvnnim cgre ﬂ ticipants on
s fer

. chiectives mediate progrgms;

- indicate o m_ m cups ond skill lesels
rezuired to achieve chiectives oh
grogram - ) ,w

* 2. Determine format uamumﬂ list possible

availshie pregrom l.nunm ;res ond
materials; cneose most Gtrbnﬂawm
crecedores and w.bumq 3is

3. Develoo pregrams based on prev siously
identitied nuu;, an 1d chiectives, oro-

vide for the ¢ deveiopment, crihquing,
and editing of pregram pr reduets

INPUT EVALUATION _ -

MAY NEED TO RETURN TO

o o e e e s ] =

: . TRLANNTNG i » \
esign, conduct, ORT report d [ STHPLTENTIES p
" preduct evcluations ARZA t
pe ' - ) m 1 N
- 2, Determine costs, relate cests . : e e
" to effects, dnd spmmarize ond | ¢ 7L . i .
fpsfists ond fomeoreond 0+ | NIMIPLEMENTING COMPETENCIES | ~ .
-ratios- - R R . - ’
: L ; . . o . .
a . 1. State .implemenjoticn.shiectives ond -
3. Design, conduct, and qmwoi. . strategies , . .
W ~ N
studies that identify the most
$F . e o
n0m4 ow:_n_oa nqoroucamm asm 2. m@mn. "320! ntalicn start cng matiate
programs . S staff devéicpment activities .
. : . - o A -
P amed - . P ’ .
M wﬂmimm “ .LL:((. C..._ﬂ m((:. n.oww.\ : | bqlw. quﬂﬁ re U;Oo ang hiels test outes; ana
ene vates x . . T JLQBQR pregrams o . ) <
if b ’ . . A
5. Make decisicas.s reizted to ' . . AR R 1z :
e . L0 o ] gtatt
necessary future ¢ progroms ¢ end 4. Det mqﬂhwmﬁwwmﬁwmamaumﬁmﬂ rc,f..n? M
Sy LT E] »
inr/msmmm in field-tested n«om«n%w.. »3.3,3 wil e need od -
» Ed L* - -
ond cemmunicote these decisi g o mE .
; a:m retiofllie . . e oam s . . .
. . Highlighted area.s) Indicates
| ompetencies presented in
MAY NEED ._.O mm._.:xz TO A - MAY I his module. ~
v - R el K et sty .nlllllllll I.l.||..|J
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» The preeedlng dlagram 1llustrates the parts of the compre~
henalve approach you will be learnlng about in these staff v
development packagé~. Each of the packages helps the 1 ader to

develop one or more of the’ competen01es llsted. “Th ge eral pur-'

pose o£ this module and the spec;flc outcomes, that you should

achleve through lt are summarmZed below through_the goal atate—

fment and packaqe objectlved.

T

NODULEGOAL

 When you have completed the readlngs and act1v1t1es of this
module, you will (l) have a general knowledge of the process
neces sary to develop ah effectlve Computér InfOrmatlon System -
and (2) be able to select the best approach for gathering and
analyzing data from all available'options, for your district's

{ particular needs.

A

MODULE-OBJECTIVES - - . =
| When you have completed this module, you will be able to{‘

I’(tt;(}

40 1. 'bDevelop and communrizo@: the steps necessary to _
- complete an effective omputer Information System.

42 2. Periorm a prellmlnar evaluation of alternatlve
approacyes to solvinglyour needs,

33 & 51 3. Work with a ﬂyﬁtemu“ alyst in designing a system
‘that meets the need f your ‘district or department.

-
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65 — 68 4.  Understand the process that occurs during the
- Programming and,Test Phase at your data processmng
o 1nstallatlon. . ‘A o .
5. Work with’ a systems analyst in o e ‘ 4
(a) Training staff personnel to 1nterpret the
. - reports produced. SooAnL s Al
A—s{bf—Developing and- maxntainzng~decumentat10n
- that staff personnel will undérstand and
use in the gathering of data and - the
1nterpret1ng of reports. >
67 6. Identlfy ‘the significant factor necessary 1n S
' "developing 1nput data for the system's test purw
- poses. o ’ T
. N g
’,
. ' .




. g 3,‘ l " .
. " Approximate ' ) Lo )
‘Time ; !
- & . o .- .
1.5 hours Introduction. You take thd pre-assessment
' and view & tape-silide presentation. Next,
you engage .in a brief activity. Then the
, coordinator will explain the structure and
‘ purposes of the module. S -
N q L .
3 hours- Isritial Readlng. Read thé text’ Wthh pro-
. AN vides history and background in computers.
' " Tour of computer facility concludes this,
section. ° ‘ . °
"Z.houréf;f In-Depth Study. .You extend your knowledge of

-~

~

'°r,30hminutes

1 hour

-1 hour

'd@Slgn and 1mplemehtd%1on of computer informa- ..

,Appllcatlon.'

tion system. : .

-

Slmulation. This activity gives you a chanhce -

- to practice SklllS you have learned in readlngs.

In thls activity you begln ..
plannlng to use your systems desmgn -skills.

Post~Assessment. Here is where you demonstratel
that you have achleved the objeotlves of the

- module.

10
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hat are the six major stcps in- developing an effectlve

Computer Infoxmatlon System'> (p. 40)
A "Df’ -
B, ' B 3

4

In QValuatlng alternatlve approaches, what are three ways
that a, department can handle varlous 1nf0rmatlon processing

o A-"

- tasks? (p. 42) o S
B. . ‘. ‘ - ) ‘. - . ‘ ) ‘_".' .
C. _
‘A} What is the thle of the pzrson who assists-individuals
‘ t

. in the development of ‘conmpliter application to solve :
'* educational .problems? (pp. 33 & 51)

., ‘ . .




‘h B. State thrce lmportant 1tems to stress when des1gn1ng a'
: Data Process1ng system. (PP. 50~65) o
o ) . " : R ‘ : .
(2) - A oo ., ",'. .
) B N : [y - ‘ . . .
i ‘ (,3) . ‘. - . ‘~ N ‘c, . ' B ) : | _- . ,,.
f4,‘ A»“What 1s a major concern .you should have durlng the:pro-
; , gramming phase of the development of a Computdr Infoxmatlon
o _System° (pp. 6;—68) o e , AN
B.  Name three objectives that should be achleved to success~
.. fully complete the systems test phase. (pp- 67 & 68)
oo “(l').a . o ¥ ' \ ‘ : ) : . .
. - (3) ’ . " : i : ; < <
Al ‘ ) ‘ k“ "
5. No ;tem, objoctlve is related dlrcctly to the completlon of
™ the module. (pp. 42-71) C e _ .
. - 6. What is the lgnlflcancc of having 1nd1v1duals other than the
’ : programmer develop test data’ (p. 67) IR
r . V “
P . .
.~ » - .
/ ’ . S
° CRAZIYM t‘ . .
‘ {b‘_” L‘:‘w&. "”3 M:’;"’:"‘ % zg;,' ,
- 1‘& »e i.v iu orfLé?“
S - a '
’ ' N . a e '
L. ." ¥ 12 -.4 ’
) .* 7° . L . ’ '
. V! >
- 7 - ) -




< B. State jthree 1mportant items to stress when de51gn1ng a
~Data/?roce551ng system. (pp. 50-65) . , "
: B N o _ v
¢ " ' . . .
T, (2) - <

' £3)
\K 7 ! . i ‘ 3
‘277 A. What is a major concern.you should have during the pro-
gramming phase of the development of a Computer Information
System? (pp. 65-68) ) _ oo . .
. - . . e 7

f
[ad . .

o : » \L'
B. Name three objectives that should be achieved to success-
. fully complete the systems -test phase‘ (pp. 67 & 68)

a (1) - e : i,
(2.) . . ’ - . ) 4 .. 3 )
. . , l : 3
' Y L : S S
-k._ No 1tem, objectlve is related dlrectly to the completlon of ’
™ .. the module. (pp. 42-71) . - y \
- _ 6. What is the 51gn1flcanCe of hqving individdalg other than ‘the

programmer develop Eest data? (p. 67)
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» "iﬂ'AUmQ VISUAL iNTRODUCTION .

AThls.package or module,-"Computer‘Ass1sted Repor 1ng“ 1n-
cludes an audlo cassette and slldes to 1ntroduce you t th1s phase
liof the staff develOpment series. We suggest that you lnd any
f.other 1nd1v1duals who are con51der1ng worklng on thls package
- f1rst take a few mlnutes to view and hear this presentatlon. ‘The

tape 1s‘playable on any cassette recorder.~ The slldes are also

’
M4

standard and numbered 1n the order of appearance. An audio cue
(“beep") lndlcates the p01nts at wh1ch you aré to advance to the
-‘next Sllde. Begin with the title sllde in the projector gate.
' In the event the tape—sllde 1s not available, you may read
through the tape—sllde SCrlpt whlch 1s located in Appendlx B.

‘Thls w1ll g1ve you a qulck overview of the contents of the module.

¢

- : . : -
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' Wifhﬁthe rapid<growth of the computer indhstry, computerS  Yo

. P "', R . Y S . o .':'\3.:'#4}3-& ~ . . ) Lo '
- now touch our lives in many ways. ~Blsinesses such as banks, S

departmefit stores, manufacturing plants and governmental units - . ¢

. a, v v“, » ) v - ! ) N .V N ']v‘
. *  such as cities, counties,'schools, state and.federal agencies .

.all use computers for various tasks. Our taxﬂbillé;ﬁutility

bilis, ﬁ;yroll checks and ieport cards.arg; inAmanY*casesgipr%ﬁted
Qn‘computgrs."The illustfatioﬁs of how fhéy affect our lives are
L Aendless.» ﬁowéye;, ékperts'say £hat.thé“§3jor growtﬁ‘ih'ﬁhe~c0mfA..
puter~iﬂaus£ry;is still ahead of ﬁs.  ansideiing this, it becomes L,
).important that‘We‘have.some idéa qf.QhaE{é'COmputer‘is and ﬁhat it

o : s
1 ) . N . e 4

.can do for;‘{us‘. L L ‘ ‘ ‘ . R | |

. .- N
v C NP

N N
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fordlnator follow-

-
-
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.’- P
.
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- 1
P
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For the next ;5 minutes the coordlnator w1ll dlscuss with you

? .

some: of the ways you seefthe computer affectlng your llfe. Some

of the p0551ble questlons you mlght llke to. explore w1th your co-

’ ' ¥ g y‘h‘:*- ) .
,ﬂhat areﬁ?our feellngs about computers° R . N
'How do Fh_e'y, dffect your life? _ £
hat dO'you feel the computer could or should do. for you°

thring yﬁhr dlSCUSSlOnS you mlght look at these questions

B L . o
‘three difflerent ways: L
1. erSoha;ly , |
" 2. Occupationally . .
3. Educationally ‘ :
' N
16 |
) ’ . ll <:.
~ |




INITIAL READING TEXT

"_~COMPUTF_RASSISTED REPOﬁTING B
Hlstorlcal Background and Development of the Computer .

"In the beglnnlng," as the saylng goes, there was the
: 40. . s ' \ - .
abacus whlch came 1nto use 5, 000 years ago and 1s still the

most w1dely used calculator on earth Man flrst counted on .

A

hlS flngexs, then tdes.' As'hls problems grew in slzeﬁ“he‘

: i i
used‘pebbles*and stlcks* then*flnally“beadS“for ceunttng*

g The abacus (from‘“abax," an’ ancient Greek word for

“slab“ orl"dust") was a dlrect result of man's early efforts <

v
And the word, "calculatlon" comes from the ’

-

earllest form of an abacus whlch cons1sted of llnes drawn on:

.fto count.

the ground, w1th small pebbles to represent numbers. S ~_~

51sted of several strlngs of beads on’ w1res strung to a

‘Fach bead represented a d1g1t and the

rectangular frame.

‘ operator calculated by moving the beads on’ w1res.
a Sklllful operator can do arlthmetlc w1th ama21ng speed .

u51ng the abacus.” The abacus_ does, hOWever, have .one serious

flaw--it cannot carry tens from one line to another.

- 4

‘. Slnce man has been 1ngenlous from hlS early beglnnlngs,
he stralghtway begaﬁ to dream of mechanlcal servants to do

" his Bidding. - In the 'Ilidd, Homer had Hephaetus, the God of

¢ "

Natural’Fire and Metal'Working, construct twenty three-
whtoleg charlots whlch were propelled across the heavens
to brlpg man measages and 1nstructlons from ‘the Councll of

Gods. These. early automatlons had wheels of pure gold and

v

handles of the. most "curious cunning."
[

S 12 ' N

Soon, the abacus, known as our f1rst true computer, con-~

Even today,

T

'‘definition

_of
. abacus
calculator

Working~
" of

.'"the

abacus

‘man dreams
;o of

mechanical
services




’man s dreams were fraught w1th such machlnes that turned 1nto

. has perpetuated the idealof“machines~running amok, much as the

b nevolent machlnes, too, such as. le-Top,

in an age of magic'and fear of the supernatural,

However,

evil monsters. The Hebrqy "golem" was made in the shape of

LY

man, but without a'soulvand often gotvout-of handf Literature

ro0m in, "The Sorcerer s Apprentlce. But there have been

R Y

a latter day wind

man fears
machines

-othcr things men can do but had the savlng grace of always

do ':i_.m )

' tlon,

desséx,

runs

‘inventions in their preceding 270 years.

up man in The- Road to Oz. le-Top could talk and do- numerous

only whdt he was "wound up to do."

_llmost a hundred years ago, Samuel Butler in his sat1r1~

cal E’ewhon, descrlbed machlnes of a mysterlous land., He 1

/1.

env1cloned the machlnes developlng speech as Lntrlcate as' 5Z/

man s. anc descrlbed thc dlfferences betwecn man and his creaf
T . B ] ~ .
‘the machlne' S I

...ou1 sum-engrnes never drop a flgure, nor our looms

o

the machlne 1s brlck and actlve, when the

..

it is clear-hcaded angd’ collected, when -

o a stltch,

man is weary,

o

the: man is stupld and dull, it needs no slumber...

o

May not min hlmself become a sort of parasite upon

the machines? ‘An affectlonate machlne-tlckllng aph1d°".

’.

More recently in Arthur C. Clarke's 2001, A Space

Hal, the computerﬁdirocting an-interstellar-flight,

amok and murdcrs crew mombcrs by dysfunctlonlng.‘ Hal

has to bo dlsmanteled by thc hero to be’ stoppcd, just as

the Erewhqplons had in self defense destroyed all’ mechanlcal

’

’ | 13




.

N\

A | v _. : : : ,.' o s

;//))/)xﬁaScal's Adding Machine . : S
-~ - eanwhile, though-man'é literary imagination soared,"

ract1cal 1nventlons of calculatlon machlnes dld not

stride. It wasn't untll the 17th century that the next

LW
cl#ércut mechanlcal advance appeared A French boy of nlner

.~teen1 Blaise Pascal tlred of totallng long columns of tax'

flgures in hlS father' s’ offlce, 1nvented a gear dr1Ven

1642 -
France
Pascal

v,

,tract and had automatlc tens—carrylng capablllty.:;

'The numerlcal results appeared in small W1ndows.

'machlne\vhq>51ze of.a'shoevbox.f It worked much the same as

el

today's desﬁ.adding machines.‘ The dlglts from 0 to 9 were‘

engraved on wheels. The machine could add 'sub— o

’

: Lelbnltz s More Advanced Calculator

. Reflnements on Pascal's addlng machlne were made by -

Gottfrled Wllhelm von Lelbnltz. HlS more advanced cal—

‘ culatlng machanc could multlple and d1v1de as, well as add

©

and subtract

L3

Jacquard's’ Punched Card Loom o A _

o

0ddly enough, the next 1mportant development in cal-

”culatlnq machines had nothlng to do with calculators. A

-

.Prenchman, Joseph Marlc Jacquard, dovelopcd an automatlc
weaving loom, whlch operated from lnstrUctlonf'punchcd into
cards.  The noodlev were QUlde at cach pas of the shuttle

by allowing- only thc onoq he wanted to go Lhrough holo in’

R -4 .
the- card{ To changc the pattorn, Jacquard neceded only to

’

' change a card, and car{ were chcap. To advertise the scope

of his new loomlng tcﬁ%ﬁaqu@ 5, his own portrait of silk was.

> 7

14

19

1671
Germany
Leibnitz

1801
France
Jacquard




. Kempeler s Chess Machlne

woven. it~took>20 OOO cardslhut was a beautiful testi-
> S . -
monial,. The pr1n01ple of punched cards ls the. bas1s of

'v many modern—day computers.

.

J

.qAbout th1s time, aBHungarian,’Wolfgang von Kempeler,
. added a bit’of'zeSt.to the computef scene. Kempeler de-

~cided that machlnes could play games as well as work in.

3

q

factorles go he designed a Chess-playlng machlne called theAﬁ"W

Maelzel ghess Automateon w1th which he toured Europe. The .
. chess—machlne played a great game but unfortunately 1t
d;dn t play fairly. Hldgen 1ns1de the Maelzel Automateon j'

" was a’human player.‘ When that d15111u51on1ng fact. became‘

-

known , others were spurred to 1nvent a machlne that would

actually play the roygl game but computer chess has never‘.}

v ’

“been so successful 51n§e the Maelzel demlse.

ﬂ. R . .
i';- N l(. . -
.

Babbaqe s Analyt&c Englne A

el

The’ Jacquard punched card lQom*leads dlrectly 1nto a

- N

-unusual and dramatlc story in calculator hlstory. ; arles;

Babbage,'angry~at mathematlcal errors ;n t} Astronomlcal

Soc1ety Tables,announcod he would b 274 a machlne that would .

make no CXLOrs. He had in m' a "dlfference cngnne" based
on the dlfierenee tablge”Of the squares of'numbcrs. The
11rst of Lhe gia ‘comeQFrs;'it‘was to have hundreds of

qears, shoaf#t, ratchets and counters. The government
“ =

ﬁpromfgéd to underwrite the project.

‘For four years Babbage and his assistants worked on the

- machine which became larger and more complicated,annually;

e 20
e 15

oy

1822
| England
Babbage




. were beyond the accompllshments of the metal worklng in~-

The machine soon weighed two tons and‘because'needed barts.r
dustry, Babbage designed them hlmself' His own thlnk;ng,
llke the "dlfference englne}'became grandlose and he
scrapped it in 1833 to develop an “analytlc englne." His

- newly prOJected machise would dp advanced calculatlons and'

<

‘p;}nt out results. There was to be a "memory" ﬂfde up oﬁaw

. .

{ modern-day computer handllng only 60 calCulatlons a mlnute

ydaughter of LOTS

the same ‘sort of punched cards used in, Jacquard's loom.

Cards would also be used for 1nput to the - machﬁge as well

-

as control of.successive opefatlons. There was to,be an

arithmetic unit in which to‘store data, eXerciseﬂfudgment o
.
71n selectlon of the proper numbers ‘and prlnt out the results

on speclal copper plates. It would have been slower than a

and was mechanlcal rather than electric.

romantlc phase of the Babbage story 1ncludes the . _ : .

ron, the poet.’ Lady Lovelace was a genlus'

in mathematlcs, just as™sQr father was in poetry. She de«-,'

-

=vmsedﬁ_among other things, a fo

_ .. . . : “horse
well-as an "infallible" system for preditging horse racing . racing
. . Cig.

, . . - T Sme . system
winners. ' ' - g

Undoubtedly Cherles'Babbagé and Tady Lovelace were at- ’
tracted to one‘another by their mutual.interest in;mdthe—v
matics. She worked out eomplieated-programs-and sketcehes
vior the paper and publlshed notes on Babbage anonymously.

ﬁggut ‘Lady Levelaee'" binary system has w1thstood the
test of time and 1~ lell us ed‘ln elcctronic computers.
, 91
16 -

£ blnary afithmetic, as -anar; i
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/

bt gain as much fame since

- N

Howevor,‘hor betting systeﬁ'aiﬁ 
it cleancd out the famlly fortung. |

Babbage s dream for his "an}lytlcreuglne wagiindoed
wonderful,and it might have bec e_a reallty but for Charles

Babbagé beinyg 130 years ahead”oy his time. Maqpihe tech-

nology  was not ‘advanced enough for his ideas. Babbagé-kept

thc modern computer 1s hlS dre§m come true.

' world was Dr.

puter.

CHig

holes.

He-single- -

readout.

f"

1

Babbdge, Lady Lovelace, Jacquard, Pascal and countless '

others all set Lhe stago for the 1ntroductlon of data pro—

s;ng technlgueo. But the man who cryotallzcd this back—

ground 1nto praotlcal devnces that are used throughout the
nerman Hollerith. .. . \ |

HollorLLh & Punchod waﬁ—ﬁhphlne

Y

Y

whigh uaed eloctrlclty and thus was the\flrst electric com-.f

The dimcnsions and shape of tho card approximated
the old dollar bill for easé aﬁd‘handling. Unlike hisv
predecoooors; Dr. poilurith Was_right in step with the times.
systom waq:used?in‘rho'l890 census which covered 62
million people in one-third tho time_roquired for'th§ 1880
oenous. -Dutu was placed on the card in the form of punched
The cards‘worq one by one, positioneé over oups of

mereurys At the touch of a lover, rows of telescoping ping

o . @ . : - . )
I ' .. »
) e .
.

ERREN N

Dr. Hollorlth devclopek punch card and Card ‘machine ~

.

1889
United
Statas

Hollerith
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. . . e
L2 : ! . -~ .

_ ';“wdescended ‘Where there'wésﬁalhole the pin droppeé into”

- the. mercury, and made an electrlc CerUlt, causmng a .
iﬁp01nter to move one posmtlom on a dlalf The~jot"ot

4ﬁcounting was now mechanized; o . - .

The Ag@_of the Computer

Dr. Hollerlth formed a. company Wthh merged w1th two

oy
ey

other flrms to become Internatlonal Busmness Machlnes

«m——wneCerperataong{IBM¥—and—soon had4£our~d1f£erent machlnes 1p |

operatlon~ As all of thlS Was happcnlng, the Unlted States

| embqued~on an amazmng technologlcal era.” In the first
" third of the 20th century, some 1,330,000ipateﬁt5jwéfe'proﬁ,
duced. , f> “‘> ' o N | K B |

Llectronlc Numermcal Integrator and Calculator S

Sclentlflc demanda of World War II proved to be a

tremcndou stlmuluu to Lhe dovelopment of computerg and

'A machlne us 1ng olcctronlc tubes rather than electrlcal

rolaye, Lhe Flectronlc Numerical Integrator and Calcu~

1ator was maae in 1946. Called‘LNIAC, it was a monstrous

affair contamn;ng_lS,BOO vacuum tubcs; Its inventors;
Drd,‘J;JEckertfdnd John w.’Mauchly, spent two - and one—half

fears:juqt soldering the»Soo;OOO connections. ENIAC woighed
30‘tons’and'filledvover 1,000 squaré feot of spacelﬁut it

b

could perform 4,500 additions in a single seeond.

But ENIAC"lacke@'one important'element—Jit did not have

’ . ' .. . . » .
e _a“true storad program memor Instructions for ‘the machine
. i )

e N
e weres recorded by removable plugwires. As a result, once

- N . - Zd | N N .. ‘ ." .
18

theﬂfir t authontlc electronlc digital computer was- created'-

\

P13

1946
United
States

ENIAC




data was - put in the computer, it had to progress accordlng

1.
¥

to.these pre-set dev1ces._

"Selective. Squence Electronlc Calculator

By 1948 IBM 1ntroduced the S S.E. C.V(Selective'Se—

quence Electronlc Calculator) It-was smaller than ENIAC
but was the.first electronlc machlne to employ a stored

program, end could modlfy its own 1nstruct10ns as 1t

.

memueemmproceSSed1~

von Neumann s EDVAC R S e v S

In 1949 Dr. J Yon Neumann of Cambrldge de51gned EDVAC,

D

.the flrst’lnternally stored computer. EDVAC ploneered the.
kS A H
use of the blnary number system ‘and achleved its storage
»

- capab;llty with ultrasonic mercury devices. By 1950 EDVAC
was put to ‘use in the United States,

Lao Alamos' Problem Hlpgg o }

' Also in 1950 the Las Alamos Atomlc Energy Laboratory

‘ 9
presented the S.$.E. C. W1th "Problem Hlppo,? a mass1ve

A& . .
'J mathematlcal Operatlon calllng‘for nine million arlthmetlc

uolutlon ,.Tho computer completed'in 150 hours What &bhld.
have taken a mathematician 1500 years to do. =

By 1950 f1vc deferent flrms ‘had bcgun to manufacture
computers.  Soon the inereasing spread of computer led to™

a highly significant dovelopment-—tlme sharlng. The time

'sharinq system is soyfast that‘it can be programmed'to move
in millionths or billionths of alsecond_from'one task to |
another. Operators,at different locations can-use»the

JSystem‘simultancously’to perform different computations,

caeh receiving a response within a few Geconds.

| 19
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a There aré¢ numerous computers today each used for dif=

' ferent purposes. Some of the computers are:’

’7&;.‘.'

. # The IBIT 709 computer at Cape Kennedy,,Florlda. ’
. ' \'_'A’ . . *
| Worklng on experlments w1th satellltes the 709 may solve

as many as 5 mllllon problems a day as part of the Natlonal

Aerdnautlcs and ‘Space Admlnlstratlon Program. * . .

;-'ERMA, a banklng expcrt (Electronlc Recordlnngachlne)
4

. She does the bookkeeplng for four branches.'

AN

-

"" - - AUDREY is belng developed by the ‘Bell Telephone Labh‘

oratory to understand the human vomce. Englneers hope that

hearlng a voice speak audlbly w1ll be able to make long dls—,
*

-
L3

connectlons automatlcally."

te\\e
- SAGE and TALOS guand the U. 8. agalnst attack. Sage

can opot any plane oxr mlSSllO that approaches. The object

appears on a television screen. The Talos Computer System :

awtomatically scnds jup missiles to intcrfere with enemy

ro, . 0 T e

craft..
Other computiers aid in making airline rescrvations, run
2 ’ N . .

factories automatically, and prediot clection results. Com-

@

- puters are also used for teaching and translating féreign -

languages to English. They run railroads, park cars, trans—

late books for the blind and "write" music. This broad

W K R .‘ Ta
application of computer power has been called "The SQCDnd

Industrial RQVOlutiﬁn.“ What the oteam cnq1ne dld for

muscles, the modern-computem is beginning tovdo for,our -

20

P

brains. '

“f*d*_—‘ERMA—workahat*thc*Bank‘of-Amerxcanﬂan“San‘Jose;_Caleorn1a~*u*‘““'

20

IBM 709

SAGE
and
. TALOS

A?DREY ’
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Becanse-the computegmageahas:just begunﬁ itAis hard to
imagine what gomputers will be able to do next. That word’

-

"1mag1nc" 1s lmportant for whatever sc1cnt1f1c progress has

been made 1n computor systems\has been made because MEN

‘have "been able to lmaglne. xThat 1s somethlng a computer
cannot do. ~ Only ‘men thlhh--computers do.
;to khow that man’ will alwnys tell the computer&what to do.;

Dn&plto earllor fears men dlaplayed about mechani@al

r

It 15 comfortmng,

thlnklng maohlncs, n6 computer Wlll ever run the world any—

more than th@ cotton gmn, stoam eng:ne or televmslon have.

And!,ln an emergendy, we can alwaygipullftpe-wall plng.
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,» Because the computer age has just begup, it is hard to

-

imagine what computers.will be able to do next.+ That word .

k-4

?iﬁagine" is important for whatever scientific progress has -
been made in-computer systems has been made. because MEN

have'been~able to imagine. That is something a comﬁhter ‘
cannot do. Only men think--computers do. It is comforting_

v

;
to know that man will always tell the computer what to do.

. ' . ' 4 . 0 5"
. Despite earlier fears men displayed about mechan%@%l‘.

Y
s

thinking machines, no compute? will evey run the’ world any-

PN

More than the cotton gin, steam engine or television have.

- L]
-

And, in an emergency, we‘cahxalwéys‘pull the wall .plug!

-

%




cﬂ THE HOW’ WHY? AND WHAT° OF COMPUTERS

S TR

~

- Most of us’ thlnk of electronlc COmputers as mysterlous
baffle the’ best human mlnds,,we anx1ously wonder if "the
But computers are not electrlc

mach1ne w1ll replace.manu

wlzards.; Instead, a'computer is an lnanlmate collectlon o

',"thlnklng wlzardSH Wthh can somehow solve problems that ;_"i

It solves Very dlfflcult

computer?

P

ﬁof tubes, w1res, and . metal boxes.

problems in a 51mple way; All that 1t can really do is

answeru yes or» no and each astonlshlng task 1t com—'

- pletes 1s a result of a series of these slmple answers.
“_;QBVJ' Computer is a Latln Word that means “to count go;}

the‘computer'ls_a.spe01al klnd of countlng machlne that:

@ - .

can do arithmetic=at lnCredible speeds.y Its prlmary ad—

_vantage is speed

>

Computat;ons whlch manually requlre

: days and weeks can be completed 1n seconds.

We have at our command a tool of a magnltude never _'

known befOrepand'though'ltsls absolutely first rate,'a

"

computerucan only‘do what some-human being has instruCtedi o

it*tO—do.c” :computer can’t think pr feel It has'no.'

, creat1v1ty or: sens1t1v1ty, no values, pr1nc1ples or eth1cal R

A
standards. A computer Wlll never have 1nsp1ratlon, "flre,

¥R

“"soul, ” mSplrlt" or l'l:l.fe. ~Ne1ther 1t nor .any of 1ts’.

descendants will ever replace the unlqueness of the human

mind., © - , . X

Human

brain
versus
computer
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F,r one thlng, the z/man brain can store about 2 1/2
mllllon t1mes more infor

ation ﬁhan today g most advanced

V& : '
computer. The human Sraln can hold some 10 mllllon—mllllon

"bits" of 1nformatlon——enoug£ to cram the shelve!~bf a ,Q'
llbrary——all tucked away in a large 100 cc case, that

/

wemghs about 3 pounds. A glant computer——a X to 4 million

pounds of memory units. = - ' o o e .

How Does a Computer-Work’ , ,
'+ When a computer rolls Off’ the manufacturer s prdﬁﬁc—’

tion line it is v1rtually;gseless. It cannot perform even

( the simplest actions«withoﬁ% precise-instructions from-man;‘

‘How do we get a slmple macﬁlne to carry out a complxcated

.;THE WORKING'ELEMENTS OF:A COMPp~ﬁﬁ‘
Hardware / |
-The mecﬁanlcal, magnetlc and ele
computer are called hardware. In th section follow1ng ;;f
whlch explalns how a computer works, hardware as well as fﬁ
perlpheral equlpment w1ll be dlscussed.

/

 ment is used to ‘either store the data ﬁ

*Most ney wqrds that appea ”"'”f
~ the Glossary of Terms (p T

3

Perlpheral equ}p//

faee~~4~b1t machlner—requlreseﬁoﬂloﬂcublcufeetrnand_holds_around ZOQW__

! . ’ ‘1 ‘ N ‘,
L ronié dev1ces of a/ .

,Hardware




"the data or, output the data or program. Some examples'of
;perlpheral equlpment 1nclude dlsk and drum storaqe, tape

'prlnters and termlnal equlpment

All_eleqtron;c computers have’the'same'five basic

’z_oomponents'as iiiuStrated in the diagram below:

v

" (1) - An inpat device

(Z)Y A control unit

(3) A storage or memory,unitf .
(4) The,central;proceSsing unit--CPU

(5) ;And'eomeidevice'for‘eﬁitting"results'or output

. 1

. unit.

| i-Tnp'oT.' : l
2-Conitrol Gnif
3.Memory unif

| -'4—C52‘rra| gvgaessmg
—2 SV-OUTPU-I—

-

Input’ S S N

The 1nput unit 1s used to enter the. set of 1nstruc—

tions or program and data to be used by the computer. Three

Yifferent ways-to put in a_set of 1nstructlons are:

e . ‘ . ,
R B 29 . - . F
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\1) ﬁAn.electrlc typewrlter.may be w1red to the com—‘
- puter, - h

(Z)hiA puhchéd’card readef'thAtdtransfersbinformation’
- from the cards to the computer’Smemory;uor -
(Bij v\ hiéh speed'magnetic tapexdevice(

7A comparison of-magnetic/tape and the punched cards'f

1nd1cate the tapes advantages. A punched card measures

-~

o

7" x'3JI and may contaln up to 80 characters of data.

L

High
’speed card readers can read some 65 000" characters a m1nute
- from punched cards. The magnetlc tape dev1ce 1s faster N. ;
v‘than the punched carxd reader and the tape is a more compact
'storage medlum thaq the cards.
contaln over 1,000 characters and the tape reader may read

more than»100v000~characters per second Once a set of in-.

-structlons has- been entered the computer w1ll pexrform-
-these 1nstructlons the same Way every t1me If the 1nstruc—
dtlons are 1ncorrect the results will be 1ncorrect

Because of the speed of the computer, mathematrcal cal—h
culatlons can be carr1ed out to more dec1mal places than
would be practical to do bylhand.‘ This glves the sclentlst'
or endineer more accurate calculations for design and. |
'measurements,~ | (d A

. Control Unit

The’second'part of the computer is control unit. Each-
command programmed ,in the instructions is’brought'into the -

computer control unit. The control and timing unit directs

. which instructions in the memory are to be carried out and

L 30 -

- 25
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One inch of magnetlc tape may .

f

Controi
Unit
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when’they are to occur. :

the result. of ‘the calculatlon is to be stored. The com-

4

puter is dlrected from the 1nstructlons prepared for the)

“computer by a programmer.

The computer S storage unlt senyes two purposes'

'p T (1) It contains the set of" 1nstructlons\or program

being used by'thelcomputer;' s

The'cohtrol'unit also. directs where

pockets.

) [
as "an amount or an 1nstructlog;

'magnetmc drum or'magnetlc dlSk

'(2). Itvalso contains-the data being manipulated--as
they are read by the 1nput unlt or calculated" by
the machlne 1tself‘_ -

Although the computer S memory is actually in the form

of electronic dev1ces 1t may be 1mag1ned as a set of many

Each pocket can contain a 51ngle 1tem of dataq ‘such

The programmer may instruct

‘the”computer to store a certain bit Sf data or.he/she may

instruct the"machine‘totretriéyevthe Qata. vThedmemory of

]
modern computers is non volatlle- that is,. stored 1nformatlon

Cwill not be erased by the passage of time, by readlng it out

-

4
or shuttlng down~the machine. . Data stored in the-memory-ls
erased only by storlng new 1nformatlon in the same locatlon.
. The storago unit of a computer méy be a magnctlc core,

The three dlfferent klnds

of storagc all work by means of a magnetlzed spot to show

clther no curront or current——o or l

31.

"Memory_
« Unit
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The Central Proce651ng Unlt——CPU:

). The braln of the electronlc computer is the central

“ proce551ng unit. Dependlng on” the 1nstructlons to the -
.processor,. the arlthmetlc and loglc unit electronlcally adds,’
subtracts, multlplles, leldes, ‘compares and - moves. data.
These are 1ts only arlthmetlc Capabllltles but they ca ,*é

performed at- llghtnlng speed and repeated endlesslyv;y

2

done in . mllllonths of a second. The magne' o disk storage
- can remember 16, 000 dlfferent 1nstructlo . The answersv

are prlnted at a rate of 1,285 long 1ifes a minute. A fast .

when electrical impulses are ad, processing of instruc-
‘tions may approach the speedfof light..

Qutput

Answers'stored.in. e computer's memory are not of any

AR . , : :
help to the user. They must be communicated before they- Output

’
“

are comprehen51ble (o] other than tho computer. Luckily we 1 . ., o l
27
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An"utstandlng asset of the computer is that it works

"dutomatlcally. Once the 1nstructlons are entered and the

s .

proqramthas started, the computer w1ll contlnue executing = -~

until the job is complete or the problem is solved

Software'

Software is the collection of'man—Written ways to use
- data to-flnd a solutionl_ software elso;includes specitic
1nstructlons needed to solve problems with the computer.l
“Thls next sectlon is an 1ntroductlon to~the way a computer
muot have 1ts 1nstructlons presented.

. .Blnary is the number system used by the computcr.- The
ser need not concern hlmself w1th trying to understand
blnary. The computer instantaneously translates, through

cdompilers and assemblers, symbolic languages (discussed in

the next paragraph) and input data, through peripheral equip-

ment, into a blnary code. In the bjnary number system two
po Slbllltles exist (1nd1cated by 0 and l) so the results of
the translatlons to binary are represented by a combination
of 0's ana 1'c., Figure #1 llluétrates common.items with two

_possibilities that can be represented by.a O<or 1.

28
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Symbolic languages hmke it pdssible for
|
“almost anyone, w1th the proper training, to

use a computer. Symbollc languages such as SWTTCH

ON

1 ot
QF ¥,

Cobol I‘ortran, or Bas:.c make :|.t unneces.;ary ‘ s

to code in blnary. These languaqes are f%.g -

Y ) =,

eventually translated into'binary,éode by

compilers (software progr‘;ims usuail‘y pro- rf_j- i

vided by the computer vendor). The symbolic |pumatt CARD

L}

languages.uéé symbols-inStead'of binary

sode. 8 »les of this follow: b o
co LV_. ome example .o. his o‘ w o ___i -
: o Cobol . Fortran
Function . °, Symbols Symbols
Add - -Add,'or + T 4 ) Figure 1
Equal ~ Equal, Lqualu, S LY
or = o
. Some typical Cobol 1n°tructlonf foliow? o s

ADD CURRENT-PAY' TO YEAR—TO-DATL-PAY ' ,,
, MOVE YEAR-TO-DATE~-PAY TO PRINT—YDARPTO~DATE PAY
. WRITE PRINT ¥EAR~TO—DATE—PAY

As you can Pee _ these lnutructlona are much more
,'meaningfulbto us than a blnary code lnatructlon oUCh as:

lOlOlOllOlOOOl

<®pefating svotems afe the traffic cops of the com-
'putor. They are usually provmded by the. computer vendor.

N
g Thn more sophisticated operating syotemu handle many
4
program— at one time, allowing .cach one a pceranAQf
time to uug the central procefvlng unit; control Lhe in-

put of data; and communicate with the operator through

"“ o 8'/":

29




ﬁﬂe”éonsole, Generally maihtenancé’oﬁ operating systems
| .is'tﬁé responsibility of thc‘vendor,vri ﬂ | |
/ . . v
."}TQQ computer vendors (suppliers)'canzsupplyrusers
with-a Qarieﬁf of typé%\df standardfprngams. Discussion
of prégrams is probably of ;q'pafticular interést‘tO‘the
reader of this package and iﬁformaﬁidn.of fhis typg_cdn

‘be obtained from',ycp'ur data ,processing-depértmeht: . Data
. 1 4 - . .

“processing departmehts;alsbvcan provide trained individ-
uals '(prbgr.ammérs_ and SYStems analysts) who will work with

a user in developing systems agd programs that are

s
3

tailored to his needs.

_ Good a‘H@rnoon Miss, = i
Twould like fo havea &
bacon wiith lettuce and ¢
tomato sandwich onjuwo %
. slices of white bread that

are toasted, please.— Vi

; S _
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Programming i$é the science of getﬁiné the machine to -

.do&what‘you want it to do.'}But the science is diffiéultk
: because the ébmppter works-in a-ldnguagé and-envirénment
compIetely'different from mén's;_ Prbgram‘writing is a
. very rigid prbcedurc.v All possible contingenéies\habe to

be acéqunted for in the instructions. An iﬁdividual who

codus the instructions for a program is called a pfbﬁramméf.
.-;q;Qne too1v£he programmer uses to try to cover all the
contingencies is flowcharting. Figure #2 describes some

..Qf the symbols used'ih flowchafting and Figure #3 is’ an

example of a flowchart. L R R
1. L, ( o :
-'Start.Point‘ - ‘i’- - Punch Card

'\ -—

R

2.

Direction of Data Movement

. " N
3 i i LNl )
3' 7'
' : . ' —
-Processing » ° . Sev
, T : {(§agnetic Tape
[ ] N -
R : .
4. : . » 8.
Decision’ o 36 Magnetic Disk
3 S
31
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READ EMPLOYEE'S
MASTER RECORD

AND TIME CARD ¥

" CLEAR
ARITHMETIC

UNIT TO ZERO

ERIC

Aruitoxt provided by Eic:

MULTIPLY -

_ NORMAL. RATE

BY_HOURS ON

TIME CARD .

Pd

e

SUBTRAGT 40
FROM TOTAL
HOURS

L]
MULTIPLY .
" REMAINDER BY
OVERTIME RATE

STORE OVERTIME
PAY IN MEMORY

* A

A}

MULTIPLY NORMAL
RATE BY.40

| ADD RESULT TO

OVERTIME PAY '

*

Figurce #3

.

CALCULATE .

FEDERAL '
WITHHOLDING

AND .

PENSION PLAN
EDUCTION"
?

"CALCULATE
PENSION PLAN

|

SOCIAL SECURITY]

SUBTRACT.
DEDUCTIONS
FROM GROSS
PAY

PRINT CHECK

-y




,Lr_mcmcqgemputer Gpcratere'

gnalysta, and opcratoru.

'fanalyst, and operator. -

8y tem analyot

smethods

_}Qypunch operator punches data. typed or written on the

'qybtcms Analyat o

- The systems analyst must communlcaﬂé dlrectly with the

consumer and understand his project and the consumer.s-

needs. -
fine each program in .the system as well as define its*
functioﬁ. Later he will wOrk with the’consumér‘and the

programmer to. clear up any program or repeat problcms.

t
.. R s .

After working directly with the consumer he*must de-

Computor opcratorg run the computer on a. day-to-day

a

basis. Thcy load programs 1nto the machlnc‘ mount tapes

and dluko, and carry out rnstructlons glven by the system
. .

documents.

Mos L computer 1nstallat10ns havc levcls of programmers, -

The,functlons and responsibilities

of each level are defined by the installation where they

work. It is not uﬁuéual in a small installation to find

one,individual doing the work of all three:
In any case, the programmers aﬁd

along with the computcr opcrators, are

the human lngrcdrcnts that allow the computer to functlon as

an 1mportant tool

mlfa Lollcctlon

kcypunch and keytape arc,two of the more familiar-

of. preparing data for entry into the computor;: The

source document into computer cards, figure #4. The cards.
are then read'into the machine by the card reader.
. - O :
Es 4\
>

’

_ I 33
e 3y

the; programmer,

'Kcytapé ;

Keypunch

Operator




\

. ’ » Y ‘ . ’ ’ - . ) N .
operators key thc'iﬁformation ‘from the sourcé.qocumgnt to'
vmagnetic tapé'which is ‘then read‘by the computet. Other

0

forms of data collectlon 1nclude Optlcal readers, paper
tape, and key to dlsc. - More s0phlst1cated-methods of’
preparlng data for 1nput to thc computer are constantly

. e !
bccomlng available. o . :

‘onc that most usegs are familiar with) is the.ddta COntroJ

“the’ user to explain
wére out of balance a

'CONCLUSION

B BT IRTIRLIANG PRRS TOVWRYZ _ ©/2395 6789
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'“n_ﬂ&&.\‘ckx<\‘rs'<r\1 r(rs'f CYrie s ﬁ cxr«\'

i s s e v X

PR,

yoe

Figure #4

cltrk. The prime \task of Lhe data control clerkzls to in-

sure that the mate\lal the user hds sent ta be processeﬁ

hao, in- fact been\

!

rocessed and that the batch control

Lotala .sent by . the

i
\

as - the totqls.'_The 1ata control clerk works closely>with

hy errors occurred and what batches
well as how to correct them.>
¢ ‘ .

)

]

This materlal ‘has \been designed to give thc.reader in-

" sight intc what a'computer is all about. The reader should.

A

wser balance with what the ‘reports print °

o




they are only human and that, in. many cases, what they be-

' analyst.

. a fact. (Figure 5).

. - - c N

» : cr D
reallze that ‘the computer is. a tool that is only as good as

. i

_the people who, work w1th it. Wlthout detalled 1nstructlons,,

the computer wouId sit 1dle. ' _ ~i‘ _ f"

It is important to rocognlze how exact the computer

instructions must be. One mlsspellod word or mlsplaced

' periOd will change'the results of an 1nstruct10n.- The

-

progxammer and syatems analyst llvo with the reallzatlon that

lleve to be correct Wlll in reallty have some . flaw that will

come back to haunt them. Paticnce and care are nccosgary

,1n working out problcms with the'prograﬁmer dnd/or?systemsﬁ-

’

Input data must also be oxaCt.- One Unredﬁable character

“or wrong flguro will rosult 1n errors- and could cauoo resub-

] ) \

. mloslon of the data. It is cssentnal that the 1ndlv1dua15'

v'who are preparlng the data’ for lnput, reallzo how 1mportant

Lhey are’ in determining the accuracy of the fmnal reporto.

There is no-question that GIGOI(garbage.ln, garbage out) is

-

}g ,
74 %%”

o (Q;XRBA(‘ B I‘N GARBAGE OUT@K,Q
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mission of the data.

Ki
-~

.

realize that the computer is a tdo} that is only as good as

the people who work with it. Without detailed instructions,

14

the computer would sit idle. Lo,

S O
It is important to recognize how exact the computetr

instructions must be. One misspelled word ar misplaced

per%g@*w@ﬁl change the results of an instructien. The

L3

pfﬁg;ammg;iand systems analyst Iive with the realization that
%l " Al N

! . % ‘. A p
they are only human and that, in many cases, what they be-

"

lieve 'to 'be correct will in reality have some.flaw that will
come back to haunt them. Patience and care are necessary

in working out problems with the programmer and/oi systems .
J ¥

-

analyst. .

S 4 . . . g :
or wrong figure will result in errors and could cause resub-

rd

It is essential that the individuals

-

who are breéariﬁg tpe Q§ta for input, reglize how important

they are in determining .the accuracy of the final reports.
There is no question th?f GIGO (garbagg in, garbage out) is

a fact. (Figure 5)

) . '_/_c%

. GARBAGE

¢

Input data must also be. exact. One unreéaable character

»




B The computer profess1onal also needs to:be patlent

-

He must reallze that the user may not be as ,nowledgeableﬁ

-in h1s fleld as the computer profess1onal 1s about com—

_ puters. Nonetheless,lthe user and-computer profess10nal
must workutogether asfa;team; an equal partnership, to-

solve problemsé—each haVinéxsome’undérstanding of the

~¥r~wA~wotherL3wjob-—Work1ng*under*this concept~tproblems w1ll~“*““f“~*“”""f“t“"““

be easier to resolve and the worklng relatlonshlp between‘”
v A
' the data process1ng department and the user departments
greatly 1mprove.' .
R ;-f PROGRESSCHECK
. "l;g»The mechanlcal magnetlc, electrlcal and electronlc de-‘
— .vrces of a computer are called 8 - : ' .': .
¢ ~ " ) B . - : . :
L 2. The:collection_ofﬁmanéWritten solutions and specific.inf'-
structions needed’to solve prohlems is called . .
» 3. .The 1nd1v1dual who codes the 1nstruct10ns for a program
is called a ' o . '3;;) T e,
4. The perspn,who defines the programs and defines. the
functions of'each'prOgram within a system‘is called d
5. Name one method of preparlng data for entry 1nto the om—
: = .
v\ ’ . # \
5 o

e




) ‘ * ‘ ’ \
6. Define GIGO
7. Giveﬁan.eXamplefdf_a'symbolic'language'
. 8. What is the number system used by the computer?
9. Give thré%vexamples of peripheral equipment.
. v , .
. ‘ |
2. A J ‘
’.3- -
.»é/' )
. . X
5 .
' PROGRESS ,CHECK ANSWER KEY
.' ./, .
'?oqa ' STRUTWIDT, R T ‘ f-
8I93UTIAJ o '
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GRUUP ACTIVITY

a computer 1nstallat40n, preferably your dﬁstrlct's computer center.

center, some alternatlve.v1s1tatlon sites are:

At thls p01nt it would ke advantageous for the reader to tour

Contact the dlrector cf the computer center to set up thd(tour. If

there is no computer center or 1f it is 1mposs1ble to tour your L 'jf:.;‘

N C . 0 v R . \
L}

1. . A YXocal junior college}'college or-university centerg
2. iAnother school dlstrlct's data processlng center.""_)

3. A local bank's computer rpstallatlon.

4., A,large corporatlon's computer center, located in ‘the area.;

&

Contact’the director of the computer center of" the school or
company you are 1nter£sted in v1s1t1ng for arrangements. For Keys

to Tour see Appendlx F
¥ .

-




IN DEPTH STUDY AND PRACTICE

:Tralnlng "ﬂ‘
. To manage a projeet with care, -a plan or "implementation'p'_ {

cycle" must be: followed Wthh will result in a carefully arranged

'serles of act1v1t1es ' Follow1ng the act1v1t1es des1gned should

-

. '»“.'assure the ‘successful- completlon of the program. _ B

Thls carefully arranged series of act1v1t1es 1s\planned

4101ntly by - the systems analyst and the school task force for

-deueloplng a computer 1nformat10n system.. At,thls time an old-

¥

' Ylddlsh proverb is relevant

3 E\IER%T dwe I
0L PERSON--- §
’ ;f””*Ey

If the analy t and counsellng group do not work together as a.
.team, both w1ll lose. The andlyst may design a SOphlSth ued pro-

gram w'thout help but the spec1f1c needs of any d1str1ct annot be
; et ' £
out regular nput from the dlstrrot users. Wlthhut\




- - R
.

1cbbperation‘between thé analyst and distfictléérsonnel  the o
dlstrlct w1ll never - be able to design an optlmum program for

1ts own use. 5 o
; v

_Thg plan or impleﬁentatioq.cycle consists of the foilowing\ . _*TV '
phases; | o o HAf S A - o f! -
| 1. The prellmlnary syétems evaluatlon akd de31gn phase. . i &7'
2. The de51gn or blueprlnt phase. | ) . o
3. The programmlng Qhase.‘f o : !
S 4, The system_test phasefﬁ : . o R
 5.V.ﬁhé.acceptanée'phase.’ ) :
v .6. - The inétallaﬁion and ogération phase. ) '
" (See Figure #6 on the‘followiﬂé page)
f -\ '

\
‘R.:’ ’
} \~ \
\ '\\ o
! o 45 s .
‘.. : .
40|
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Step I: Preliminary Evaluation Phase o

A-problem is rarely obvious, There-
fore, it is_best not to begin trying

"to define it_immediétely.--Instead,
concentrate on what the problem is -
b4 / ' . i
- . " / . .
not, then ask, "qu do we solve this?"

. ’ ) : v '
Remember , however, that the first

objecfive at this time is to write
a docﬁméht desciibinq the problem andrnBt the solution. Thig
preliminary’layout:and.write-qp,will be the projéCt plaﬁ and in-
cludes the specifié'defiﬁition of the technical problem. .
At this péint, when youvhayé defined the probléﬁ and‘ﬂave a o
concept of what you want in'the way of a solution, the next step
is-to make a décision 6n what isrthe most logical approach tb .
getting the reporfsqyou.need. Who will work with you to design - °
the computer inférmaﬁion syétem? Using the Desired Outcoﬁés |
Assessment as Bn eXamplé,'we see there are at leaé£ three élﬁer*
ﬁétives'to consider. They are:
1. DSSigning a gystem that can be héndlgd_enfirelyﬁby

- your staff (no computers--just hand calculations).

2. Asking ybur data processing department to helpdusign

v a systom uéing data p;ocessing computer‘powerQ

ook to an outside vendor who would either modifykan

1

isting computer system or develop a new computeq system

1

" thht will meet your. basi needs.\'




to Alternative Choices
] ' '

E-" !

What,then, are the key consmderatlons in evaluitlng the

o

' alternatmvesﬁ ) ,
The first alternative, urging the staff to design a‘system,
is feasible if the volume of data is low and the number of calcu- S

lations few.f This also mlght be a vwable alternative 1f tlme is

of‘the essence and a computer system to do the job does not already
e#iSt. o o
The second alternative, nsi g your own.data ptoceSsing depart-
ment, is a'gocd alternqtivq shongq there be a high volumé,of datg,/ﬁ’f“
rmany ccmplicatgd computations or a combination of bqth.' Again(;n |
key is time!‘/boes“your.data processz;g department have the.tine to
‘upend to analyze and develop an adequate ystem wmthln the glven
time frame. Should thc data’ processing department happen to:?a@g

an exmgtlng,syotem that‘mt@ta your need, that probably wou be the

be t dolutlcn.

In evaluatlng the thlgh alternatlvc, outside verdors, the cost

£ost you money and
, this alternatlve probably is the most c93tly in terms of out-
of locket dollars. Other key conglderatlons would # similar to

[

cona'dexatlong in alternative #2. Thlagﬁlternat1VL

needg\within the time frame, @r;thé outside vendor allrcad)\ has what |
7 R

you nedd at- a reasonablle price, ~

m sure Lho ques onn/{gs arisen in your mind,




Ask yourself the question, "Who would be theimost likely people

e

available to aid me in evaluating the alternatives°" Assuming the -

system is for analyZing data gathered during a Need's Assessment,»r

v

“the follOWing groups come to mind:

l.,,

Do you have a research and evalMation department or

e

access to a research and evaluation'department? They can

- Do you have a consultant firm working in the district?

'probably advise you as to what is currently available that

' might-meed your needs..,They'also have'had experience

working with computer information systems and can help you
o B o ' . T

in communicating your needs. .
.
]

Do you have a computer information systems department

(data processing)’J The data process1ng staff can Let you

vknow_what‘they-have and what they can do for you.  They

may also give you insights into'what;s.available elseWhere.

-

3

Consultangs”generaily have access to needs assessment re-
porting systems and they may be abie to guidebyou, |

Do you have'knowlodée of ahconsultant firm thatvgaéhers
and analyzes assessment or evaluation data? Consultants

usually have the necessdry instruhents and reporting

|

‘capabilities to meet your nceds in this area. If no other

source is available-to ypu, this would be your approach,

Now you must choose the alternative that you feel is appro~

priate for you. Document the reasons for your choice and the steps

vou went through to reach your decision.  Present this documentation

- to -the invoiyed_staff.

T 49 .
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v
|

""Documentation‘at the,enﬁ'of this phase should be: -
1. Probdem definition. -
2. Alternative SOlutiohs'sEﬁdied.

., 3. Selected alternative and rationals.

S Hg—wsoivl n(fg a
- Pwoblem




© o SIMULATION®
' .‘_Thé followiﬁg is a'samPle simulation'exeiCise, the purpose of
which is ﬁq familiarize'yqu,with the calculations in?olved-in doiné
a peedé'assessment. When-&ou are going through the’ exercise, égk'
yourseif,'ﬁDo I really uhderstahd the problem? ‘Who,could I askxfo"
help metunderStand.andiwork at a solﬁtion to the‘problem?“ T
' Proceed with‘the'éxercise and‘goodvluck!
_ 'Sevéral studehts,at‘youfbéqhool have been given é series of ten
ncedsstatéments(i.e., neced to iﬁéroVeAmy study:habits; etc.,). The
. stuéehts werce asked to choose whét they felF their tdé»three nceds
were. The chart bglow éuhmarizes the studegts' choices. Your jdbll
" is (1) to calculaﬁé-thé top need, weighiﬁg he choices as follp&s:.
Ek -« . '1st choice - 3 points| | v
o 3 % - 2nd choice - Z‘poinfs} : Lo
| _ 1 Brdlchoice‘~ 1 point ‘ )
and - (2) to caléﬁiate the top need by sex, usAngnﬁheﬁéame point §
“calculatiohs abéép., . | o \” -»
' A ' SRS | S
B : Needs S%atement‘Numhcr
\ 1st ©2nd . 3xd
Nxme ' ] sex Choice | Choice | Choice
X/ : N o rﬁcKi.non o ’ ". r 10 ' {&9 ' < 8 )
3 "» . o '

.
s

*See coordinator instructions for simulation in Appendix A.

o
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After calculatlng p01nts for. McKinnon' s ch01ces needs
statcment, nunber 10 would Rhave a total of 3 p01nts, 2 p01nts for
needs statement numbcr 9, and number 8 will have l p01nt. JThe..
female total at this p01nt WOuld be the same as the oderall total

"~ but thls could change. - » .

-Time yourself for this task!

r

TABULATION OF STUDENT CHOICES

S o o » Née&s,StatementVNumber
o ‘ ~ " Ist | 2nd | 3rd
_\_ : Name ' Sex | Choice |(Choice - |[Choice |.
Jones F i 7 | Iy 2
Evang M 5 | - 2\\ 7
Richins M 2 6| 1
. | | Thomas M 7 2 \ ﬁi‘
~\ |l Beck | . w ‘1 4 7
Ferris P 1- 5 % 2
Wilde M 5 1 “ 7
. ) \,\ ' ! . : . B
Johnson \ M 2 5 6
\ Smith A F 3 . 2. 1
%\ O \‘ . 1 ‘ .
|\ Burke \_ P 2 1 9
s } o
- N \
| 4 52 j
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< SHEET *

“Needs Statement
Number

t

] ‘Feﬁale
Total

|BPOINTS '

Bl

e

e

—\;,

= 9
So' t ~ 4 1 o ;
: )
0 .
N4
7 oo

10.

T TR

Highest Po%nts‘*

, o .
Overall . !
Male

" Female.

,/

o~
by

Y

o
1o

Needs St
Tlst ’
lst.

st

. 2nd -

atement Number

2nd

3xd
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2nd 3rd

3rd
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How many minutes did it take° How long do'YOu’think it

would take if you had 1, 000 students to compute, more needs

statements and dlfferent categorles of needs statements at

dlfferent levels? Thms is where the computer can-help you.v

‘low1ng quéstlons- K L R o <

1

11

- -

1 Now that you 've- completed the smmulatlon, answer the fol—~

Bid—you-have— d—understanding
1;— bid—youhavea goo rsuandlng of —the -problem?
i e -

2. dDid you ask for help from anyone' .
| fa. The coord1nator° . . )
) L f}hl Other'particioants? e 7 | |
.c. Another. source° ‘ | (State Source) - ,‘
“(If you needed help and sought it, you dld the smart
thlng') .
.

;""* ,
*

Can you document rhe solution o the'grohlem so othe
w1ll understahd’ ; n , | N A \
After decrdlng whlch Tppr ach to’ take, the systems a:;}y t

\ Ld the school commlttee will escribe. thelr chosen solutlons

by: 3 ) .
1. Describing the,éroblemjfrom scratch inrnontechnical
‘ terms; | o ' - o |
é. 'Identifying who the customer 1is and what the problcém
enV1ronment is; SR
3. Itemlzlng and descrlblng the technlcal problems in
d, . 1ncreas;ng levels of detaml, |
| 4. Belng very specific about what. capabllltles are to

¥

be included in the system as weﬂl as. what” is NOT to

be 1ncluded.

T

include

in
docunments




7

How many minutes did it take? How 1ohg do you think it

would taéé if you had 1,000 students to compute, more needs
statements and different categories of needs statements at
different levels? This is where the ‘computer can help you.

Now that you've completed the simulation, answer thesfol-
lowing questions: - ’ ’ : ’

v 4

1. Did you have a good uﬁderstan@ing of the problém? -

2. Did you ask for help from anyone:

a. The coordinator?
X S

b. Other pafticipants?

Anotﬁer source? (State Source)

T (1f you needed help and sought it, you did the smart
‘ .

thing!)

ﬁroblem so others

.~ Can you'document rhe solutibn to the
5.5 ) )

et

will understahd? | ¢ o

and the scho committe’e will Hdescribe’ their chosen solutions
| .
\by:

\ 3

k After décid}ng which \ppr$ach to take, the systems analyst

1. Describing the problem from scratch in nontechnical
terms;

2. Identifying who the customer is and what the problem
. environment is;

3. Itemizing and describing the technical problems in
increasing levels of detail;

N %
4. Being very specific about what capabilities are ;o'

be included in the system a57we;l as-what 1is NOT‘tQ

be‘included.

54
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‘~tlon system;i

In\addltlon this doc! ment shoul,/';ﬁ”‘
/ =

terms,'l e., suggested

/". N . .
: B {‘&a _j‘v; "‘\‘
"port flndlngs.- L | o
The remalnder of th1s module deals‘w1th the assumptlon

e

that you haVe made the dec1slon tc//fvelop a computer 1nforma~'

¥ e

However, the bas1c pr1nc1ples 1nvolved 1ncun

i y o

»eports,,alternatlve approaches, re-'ﬁf'

| any other system.

'.Sﬁep II°

" to your progect.,;

_lDeslgn Spec1f1catlons

on'to:other areas of~concern;-

; des1gn1ng a. computer 1nformatlon system apply to des1gn1ng

L
The 1nformat10n contalned 1n the sectlon

; IR

- WOuldlalso be of[advantage‘ln~evaluat1ng,ex;st;ng systemSyv .

Des1 n Phase ;””uf __zF ?, ,; fﬂ

‘e ~\, R . . . . “ i

It 1s now' time to a1m at your next set of objectlyes

wh1ch 1nclude layout of the deslgn speC1f1cat10ns, gulde—* )

Rl Ty e .

'”llnes,.plannlng,‘and rev1ew w1th the systems analyst ass1gned

.,w X NS o
\‘..

-systfm wh1ch descrlbes the solutlon to the problem and

'serves as‘a start1ng p01nt for the programmlng._

In developlng the des1gn spec1f1cat10n, the analyst

t

sﬁould rev1ew»w1th you the overall p1cture of the system._

'_If your conceptual v1ews dlffer from the actual system, ob—,

V1ously it w1ll not functlon as you had planned
) A
flnally agree upon the overall plcture, then you can move

When you A

f\f)/_

Des1gn spec‘flcatlons dre the blueprlnt for the program ;

TbraiQStorm“
« . for .
solutlon.

.t




_/V(\Ih&tyto Expect From the .

and_askff”ls this what ydu mean’“J,

, _ | . N ’
e - He must s:ake the problem 1n/clear p;ec1s'ylanguage ,//f what to

o .. /()| demand .

. .that is understandable‘\\Does he keep it "Doesuhe | of the
el \ s "o | systens
'ﬂ\dff.s1mpllfy/dlff1cult concepts and not compllca e them’ .~ .. | analyst

A

N A s T

r As the systems analyst wrltes the program:/ask to see;

,1t blt by b1t Flnd out what s g01ng on early 1n the pr03ect

Standards- : L AR ” B ' 0

'

_;The next area of concern a user mlght have is in the

;:l,, &jrealm of standards. Included 1n th1s realm 1s deSlgnlng a

standard reportlng procedure as . w_ll as the form whrch the

v ;' gstatus report w1ll take.' A decisio must be made regardlng

‘3l}~-'wh1ch procedure w1ll be used to wr1te the system. -For~too \\ only ,
RS B I . L transport—
_ Q;ﬁg many years data processlng departments have been wr1t1ng pro—r \\@ble ,
I [ o ,prqgrams-
S grams that are not transportable (are not’ usable on’ other»v :
N ¢ : ak
'jequlpment). ’Some of the commonly used transportable languages

1 - are- Fortran; Cobol, and Bas1c. However, most manufacturers

.o

' add enhancements to thelr languages that are not compatlble,

PR

therefore,.you should ask your analyst to use transportable

1nstruct10ns, 1f poss1ble.

o~

X The iny concern the user should haVe in the area of
.:; progf///des1gn is that he understand the 1nformat10n presented‘@

“? to hlm by the analyst. To thls end he mlght ask key ques—'.

.'?w

AR

'”tlons about the 1nformatlon he is expectlng to recelve. The

léhwuser should be satlsfled that the computer is’ d01ng what 1t

-t . "
. | .




‘ T/(-v . - ' . ] . » . - - R , X < . . . . . P
, ‘can’ do and 1s not passlng back t67h1m/her an unexpected ma}Qr .
'7 , - T

clerlcal or’ analytlcal functlon. The reports should not be

R BN !
.

3 overburdened w1th unneCessary data ééxtra totéIs, etc ).

o Flle De51gn ST \,. .f 7~V'_-'=b// ‘~7‘” ..: w

~

‘l The f;Ie d\s gn should be selected by the/gystems analyst

To ald the analyst 1n selectlng h1s flle des1gn, you mlght '“ff'//'

7 )

'f;; _give . h1m some 1n51qht 1ntoywhat vou feel the future of the .

_i\ v 4
’ system 1s golng to be.f TF the golume of data 1s g01ng ‘to in-

1 crlase, or*the number/ﬁf poss1b111t1es for a partlcular fleld{y'pgmw“
) .;s g01ng to 1ncrease, he should know thls\now.' Any changes

N\ \§& o
~that you foresee should be dealt with and v declslons>to S

7

'XV"lnclude or. exclude an 1tem should be agreed upon at th1s t1me.\

‘However, do not overload the system w1th useless and mean1ng—‘~ - file

- - stordge

less data; Always ask yourself why you want data 1nc1uded system
.3 '( " " ) ", !

The; ask yourself how 1t w1ll be useful - and if t w1ll not
’be useful " leave 1t out Tr1v1a can-destroy your system"
l.Two major concerns to cons1der are (l) is there an adequate
‘storage system for thelprogram, and (2) where will the pro-
- 7gram s-flle system be stored? - -»:‘ R /7 | ‘ |
Dé ta FlOW . .' - : e - Lo o ;. y

B S o - v

,The~flow of data through your system;isya Very‘important

t_elemen.t.of the system spec1f1catlons. The systems analyst _
should help the user understand the flow of data through h1s

Tofflce as well as through the computer system : The systems

'analyst should ask the questlons, WHowlas the - data gorng to -

| be prepared for 1nput 1nto the system°" and "What is g01ng

" to happen to the reports after the computer has prepared

_ "37
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| o , B _ _ o ~‘ . o LT
'e T  _ Y N : o .
B them’", The dec1s1ons to 1nvolve the systems analyst 1n the ;// o~
| / 0 ”
- programklng obv1ously must be acceptable to both you as\the .
user and As a data process1ng representatlve. In elther f“- ‘|
N [ S . "y
case, make sure you/ﬁnderstand the ilbw through thé com— . o
.‘\ ) l '/" N L » P
. puter system. It Should be wrltten :n\nontechntﬁ/l terms.
. ThlS, along w1th the flow dlagrams,.can be pre#ented to
upper management (Flgure #7 on.follow1ng page) ieff,' ,
.. o - . ) N ’
T { '.. \ ’ 7
v fr W
R LE
., 5 7‘ * R » \) L)
. '\\Q\ff ' \&<x N
.lbl ' e » i - *
"\» s.‘ * ’ 3
i . ! T,
N A ", ! ’ { o : -
\ " " o ~ i
iy N " : "‘\. .
. o .
. o | ” Co ‘ >
SN o ,:.:' )
; 3 : e, Lo . .
. L 4 v s
N . ¥ > &
.’. S«.;” b - ,
B A . . v
- f'fz'Avv N ’ . . N
i 7 \ ) f
" L 3 ¢
- ( '4 ’
LI : ,'
3 - 4
B > 58 |
. K N ,

O - . . ) ’ . ot . .

; 3 .




\ | i t,
K# %mnam..n,.m

INYHOMO'TE SWHLSXS |

L4

QA .170x providea by Eric:

E\.




1 Design GuidelinesV

D™ne

Deslgnlng a program system 1s baslcally ‘the same as

-

,deSLgnlng any other klnd of syétem. In other words, there
. ’ i 1
o are reasonable guldellnes that can ap®ly to the system. The

‘ﬂ,follow1ng paragraphs w1ll descrlbe some of theSe..

= Flex1blllty ' CoL Ce y”

Thls ‘area is cons1dered by many t0<be the key to thef

futureqsuccess oft a_system., Can the system w1th
e ~ o ; , ' '
: limited*change meet your“future needs° Let-the analystﬁ‘

!
know what the future needs W1ll be and he can add them

,

to hls system deslgn if poss1ble. He knows the capa-

h}lltles OFf his staff and computer system and should

P

\ 'y let you know if your- requests are reasonable.

C- Slmpllclty

N

In des1gn1ng systems the authors feel that - you should

. use the KISSt pr1nc1ple (Keep it Slmple, Stupld) If -
N o the analyst explalns the system in’ terms that you

N Eon 't understand, Stop h1m/her. Work out’ the problem
%’. - 1 areas and when you understand and agree w1th what he
is saY1ng, proceed wrth the des1gn,process.

- Modularity: = \ |
This is-a difficult'term; however, the;concept is a
good ldea; It really is an extension of flexibflity.
1f the system is broken down 1nto subsystems or

functlons and the wr1t1ngs and flow dlagrams follow

thlS concept you,'as a user, should be better able

. to'understand what the analyst'is,presenting to you.




»

In. addition, one suhsystem can,be‘redesigned if;neéeséd”
: . AR . . ) } . TR

..

“sary without changing the whole program. j

- Minimal-Expectations:

. |

In working w1th the data process1ng analyst dur1ng thé// '

des1gn phase you, as a user, should make 1t clear.

what your;mln;mum expectatlons are. T analyst_ln

‘return should outline £6r you what

is minimal expecta-

. tions are as well‘as‘what'his'maximum oommitment-Wi1;~
be. If there is a cdnfliethyou‘mightﬂtry to compromise
oruiook_at;alternativesffor getting'the information-you

';need. f . —_— o ' B _’ h.l L

- Matrlx Conceﬁt« B f‘. ' . | f .
. . \ - ‘ -1
One tool that would be very useful to you in reviewing

d L.

1the system des1gn presented by the analyst 1s the use

of a matrlx._ ‘A matrlx shows  the relatlonshmp between /

two3kinds‘of 1nformat10n.v List across_ the top of th

Iy 2

A

!page your 1nput documént or documents, then your rg-
port orvreports. On a separate page llSt all th data
items (name, phone, etc.) needed for each repo t and

the number of characters needed‘ On the lings running
down the side of the page, list these ite// (only one
per line). Fill in the number of charac ers needed

“under each report. Go back and dorthe same under the
input/documcnts. dIf.thereﬁare any cgpnflicts or;ifk_f‘

certain: 1tems are not 1ncluded on }he input documents,

-ﬂ you should cateh them at thls Ppognt. (Figure #8 on

61 /

56

'following page)




: ' , e : , o "
4;/, //ﬁ{Figuref#s - f; T INPUT o © outeuT !.;”
' _ e o Docuﬁentr o ._ Work Sheet*
) 1Data ) _ No.  of Characte;s‘ - No of Characters
- Needs Sfatemeht No: . 2 ﬁigiféﬁr .i | ///2 bigifsA
. 1st Choice | __ 2 Digits B . 2 Digits
. 2nd %;oige <l 2 Dlglts':} | L ZE~Digits‘.',
3rd -Choice ,—*44—2*Digtts‘,. : _ " 2‘éigits.'§j. 7
Sex - | B 1 Dlglt Code,f ' » GIDigifg?/ ._. '4
o : Total P01hts 5 ‘,‘.'-" ‘0. \;\ \‘ 2 biéitéjcalculated,
o Overall B / u d“/‘ _' 8'Di§i€s Kconstant)
~ *See Wgrkéheet on'paée 48 .' 4 B L ’
i " This léads.iﬁto'anothér'helpful idea "in designing Sysﬁems.
; Whép'devéldéingjyo;r'system, first'deSign the reﬁérts and |
vawofk'backgtouthe‘inpﬁt documents and‘outéut reports.  You - | j B
: might fiﬁd this suggésﬁioh'hglpful:i In Simplg.terms,.you; hff |
first need to know'What you want;.ﬁﬁeq,you'caﬁ'decide wa . :
'./ to get there. =~ = | . ‘ .:'/ . ; L EE i
) - -At this p01nt, “the analyst‘shoﬁld-have éémpleted.and. :
décupgpted.,‘ T - 'ij > ‘e |
1. .Guidclines‘fér designing the system. .
: 2. Specifications | '
3. File deSigﬁ.' o R ) 7. ) . > S A
J.S-Report layouts (Plgure #9) o |
5;. Inpuﬁ,document design (Flgurcs #10 and #ll)
_— . !
o 62 -
£
’ 57 !
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N , : %Y

L ) DATA'COLLECTION'INSTRUMENT‘

The 1n£ormat10n you provide today will be anonymous—*you do
hot. have to sign: your name to this form. There-is only one
plece of biographical information which will help us under-

‘gtand the groups of students who participate in this.study.
Please answer the following questlons by plaC1ng a checkmark
1n the approprlate space.

v

.

Blographlcal Informatlon : B

-G@Grade: 1. Nlnth—Tenth S 2, 4EleVenth~Twélfth

A ,‘ . DATA SHEET .' o

;,

B

(In the approprlate place, wrlte the number of the statemeht /
thc student selected.) . : ' o /o

1, ‘meeps -~ 1lst - 2dd ~ 3ra sth”  5th
e .ZChoice Ch01ce Ch01ce Choice Choice

é;REEN '
‘Academi.c Learnlng

BLUE = . LT
Educatlonal and Vocatlonal . '

ORANGE , - | . .
Interpersonal . * S o - - :

LA paar)

YELLOW L L
Intrapersonal - :

2. . WANTS ASSISTANCE ~ 1st -~ 2nd ~ 3:xd  4th  Sth
QPOice Choice Choice Ch01ce Ch01ce

GREEN , , o |
Academic learning~ ) ’ : Co. : _ '

BLUE- ‘ ' ' S
Educational and Vocatlonal

ORANGE = ., ‘ | . .
'InterpersonalI g ; D

YELLOW | e : o
Intrapersonal ” . . :

.

3. Order of top, eight choices qu assistance: ,
st 2nd 3rd . 4th 5th 6th - 7th x 8th
Choice Ch01ce Chomce‘ Chbice Choice Choice Choice Ch01ce '

TN

[ ' . . - . &
M ' . .

Figunev#lo
, o . ... B9 - , S -




) . . —~ - . . : M N e i
GRADE. ;l,l Ninth - _"‘2. Eleventh-Twelfth' Do -
4. erte below any "wants" whlch you selected in your top

V four: decks.

:;. Vo .
‘Educational ¥nd Vocational Needs (Blue)

20 "Choices for Assistance" that were not covered in the
(Those Wthh you wrote out.)

.

A

»

Academic Learning Needs\(Green)

4

@

Interpersonal Needs;(OIange)

v “ = ) . \
Intrapersonal Needs (Yellow)

T
\

\ A 4. .!‘ “

E]

' erte below any other areas or categorles of ‘needs Wthh

, . are “important to you that were not covered by the four,

‘your responses.:

dec¢ks of cards used..- Try to be sPec1f1c and clear in

v

-

. N . . . ’ N s r
“ . : - . . ~

’

Write below any general reactlons ‘or comments about thls
1nterv1ew or the needs assessment procedures.v :

B

erte below any additional 1nformatlon you W1Sh to volun~
teer regarding the needs you selected or.your reasons for

© selecting them.

&

AN
E e
Ny,

‘”ﬁ.,r’ |

LR

: Write below any comments or. suggestlons about current and
;pOSalblO future counsellng and ‘guidance programs and
services in your hlgh school. ,

N

v r

| . Figure ¥11 - s
- ' .~ ; 60 o o

o o o Ry ™. 231




. o ¥ L ' ' I L
Proyect Plannlng_ e

I Test Specmflcatrons - The key concern of the user in

! the area of progect plannlng is how much of h1s staff's fime;f

'.btlme it w1ll take durlng the remalnlng phase and whlch of ) iﬁgiﬁajt

.the responslbllltles the staff W1ll be responslble for. |
“In the area of testing, the user should be 1nvolved 1n

the development of “llve" test data for the system test |

h The_better~the~test_dataﬁ—ihe more ﬂertalnfvcurﬂa“ - w' live
,J . g : ( .. data ..
be that the system will work and. that all cont1ngenc1es,' ' - -

have been covered. o o E R .

Documentatlon standards are the key to the long term

'~$

t you need in the way of further-

success of a system. sThis is the tlme you sit down Wlth the
.‘f:systems analyst and decide wh%

documentatlon. . Make sure the documentatlon 1s what you Want
'and that it i omplete. The act1V1t1es you gO‘through'ln {

’

”thls package should help yOu declde what you n eedu*'
'V | Tralnlng is another hmportant concern for ‘the user.?7'v? . .b" '_ /2
, What is it going to take for the staff to under;tand and UsJ -7

the system? A good systemrls a,system'tnLt 1saslmplevto usg |

from input to output. ffou, as the_user,jmake a system,that;"l
| wrll.WOrk or not work?‘ If members of the staff are relatfveiy 1
vpleased-with the system‘andlare willingltq.work wlth it;bthey. ' L

will make thé system work. When you are<planning'yOUr o ! d
: . C L . | _ e

' training sessions, be. concdrned about .the feelings expressed |

by the'personnel being-trained “?rovide genuine opportunities‘
K l

for SpelelC 1nput from the staff who wlll~be us}ng the pro- '

/gram. In-addltlon, be' sure to emphasize that an 1mportant S 1

.- -

resource is the 1ntelllgence -and experlence of partlclpants.

A . . P
» - "+
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- cess of the system.u

ThlS will help bulld a: more practlcal and usable program

The slde beneflt of 1ncreased prlde w1ll add to the suc-l

‘, Resource estlmatlng is the mbst dlfflcult area Wlth

Wthh to work - The key element of course, 1s tlme. An
old data process1ng theory is that you estimate the t1me

it, should take, double it and Stlll expect to be a’ “few days

-

late. Neqatlve as this savlnq may seem, 1t 1s based on the

-

LY

'-'used;' In looklng~at tlme with the sYstems analyst you should

theory that~you can never cover all contlngen01es.» Thls may :

be - true but w1th the proper system de51gn and guldellnes,-

many of the contlngencles cansbe foreseen. Tlme will d1ctate »

when and wham resources W1tH1n your department need to be .

K

, ask hlm to give you three dates. They -are:

. L; Earllest possible- completlon dete..' *

i

2. Most llkely completlon date.' | . l, Ky

= 3. Batest po 51ble completion date.

L4

After)the three dates have been prov1ded some dlsk\\s

,'cus $ion w1ll have/ to be ‘made regardlng when and for how. long "’

the systems analyst w1ll need help from you and your staff.

In your plannlng, always,lnclude all possxble delays in

-,

_thevtlmetable. Develop what you con51der key checkpplnts

(polnts where you can see some results) and monitor them Wlth

’

hey staff. . R gﬁ

characterl tics of a Good Program

v

» The plan presented to your group Wlll be a roadmap

shOW1ng you how to get from your present posmtlon to your

. .
R | . ) '
A - . 3 LI .

-




.Youvmay ask of the ﬁlani.‘ | }m‘
Is 1t wrltﬁen and not stored in some¢ne'’ ) head’
~ Does it descrlbe what the job 1sq ho‘ it W1lﬂ be con—
'fronted and’ llst the resources.requl ed to do lt?d

: -~Is 1t wrltten w1th care and contlnul

~)

',-his it brlef enough so those concerned w1ll read 1t°

I

Iablt indexed?

i |

wu

- what to

J'zok for
.An a well
- planned -
. program

R

t

A} //ﬁolnt-of~no—return.

' expect from the presentatlon.

. presentation. .

REVIEW or DESIGN PHASE I &;],_‘ .‘f ,

E :
is. probably the most crltlcal reV1ew of all for 1t is the

“Now is the time to make a presentatlon to key personnel

who should be aware of thd progect. Preparatron w1ll, of

: course, depend upon who w:{ll be there and what résults \you

These detalls should ‘be worked
out with the systems analyst.:
can 1n/prepar1ng amdes (£lip charts, handouts, f/ndlng a
meetlng place, etc ) necessary for a clear presentatlon.
He/she/jjfds you and you

The folloWlng is a gumdelrne for. you’in dcvelopmng your

member, you are worklng as a- team.

need hlm/her.

Cover what you feel is necessary——too much is

»

as harmful as too littlejf‘Good luck!’

I. 'Introductlon * )
i‘A,' Background on depaﬁtment
B. - Need for system .
C.'»

Overvmew of prellmlnary evaluation
.. 88 x

- The rev1cw of the de51gn phase with the systems analyst ,

Give hlm/her what ver help youi

Rew

2
H




E{

“". G.’r

.fI;,\Plan T

AL

" 'B.

. Overv1ew r ,""} v jv-” j,f

: [ ’
L4 3 ' . .
A
A - §
- 1
Overv1ew of dESlgn." LT

Schedule : 'f; -~ e,

Resource requirements

¢

leltatlons T

R

Detall resource plan uncludlng tlmellnes

' c.

B

L

‘D.

IV.V Curreht Status Report

'U_.’g'A.
B.
L C.

‘D}

o8 - i

REVIBW'THE REVIEW j.' '>.,“¢d_
Next go over the results of the rev1ew w1th the systems:ﬁJ

"analyst.» ThlS

v .

ceptual changes. Make any necessary last m1nute major changes ot

Aat thls pomnt and: start /into the programmlng and systems test

phase.

VdIII.*‘Des1gn B
fOutput des1gn and phllosophy

tFlle des1gn and phllosophy

E.

'Attachmentiof time chart

Status reportlng documents

fProgram overv1ews o

Input deS1gn and phllosophy

/Status

Problems’ ' o
Matters fordapbroval;
_PlansfbefOrevnext reViewﬂ»t“ ;//

Next review date: -~ - - 7 e

T:,,
‘v

is your flnal shot at maklng any major con—:fr

64
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At the end of th1s phase you should have the follow1ng. ,

..1. ’Prellmlnary evaluatlon documentatlonmm

2{ ﬂDe81gn documentatlon S
' ﬁDe51gn SPeCSmgf
b‘.'Deéign'gﬁidellngSg

Yol "Flow dlagrams T A R S

v

"helps in’ two ‘ways. -

‘parties have seen the des1gn and

'ilvw1th the des1gn

‘systems departments.

T*maklng sure you have good communlcatlon procedures.‘

*are not the key to the success of your progect——too many

:schedule, i. e.,’sllppage should occurfyou-may have to re—.,3

negotlate the checkpolnts w1th the systems analyst.

©od. Output des1gns.~ i _‘,”';nyy.g e
fle; Input des1gns - flf-u:; o
Ef; Schedule | |
"~Approva1 and aCCeptance‘of what hés.béenhcoméleted ispi

necessary from all part1es 1nvolved."All should indicate;l

pthelr approval by s1gn1ng and dat1ng the documentatlon.' This

F1rst 1t guarantees all 1nterested

second

'controversy wh1ch may arise about who d1d or dld not agree,<

~

tep III° The Programmlng Phase .‘;f‘

Th1s phase is controlled by the computer 1nformatlon

Your concern herewlth w1ll be 1n T

These oo
‘ ’

,procedures 1nclude ldentlfylng the check,polnts, and con—

.trolllng change and status reports.

The check p01nts you 1dentlfy durlng the de91gn phase

5, . e’

other elements 1nterplay CIf lateness 1n meet1ng a

¥

-

0

1t Wlll help 1n any

Remember,

—

| "sidppage




r

the squeaky wheel gets the 01l. But squeak 1ntelllgently

’ and reasonably--lf you need help'

v

| Hopefully, all the necessary major changes have been |

-

. made to thls p01nt.' Any major change from now on w1ll throwf'

1 Ve .
your schedule off and your pro:eot may be out of control.g
,_However, m1nor changes are expected‘durlng th1s phase.' They

| are prompted by more 1ns1ght from e1ther the systems analyst

“‘major

.. changes -

or programmer. Your procedure for handllng these should be

outllned and the most 1mportant conce11 is to get ‘the job done.

”'Enhancements are nlce, but if they delay 1mplementatlon of the L

NS system, they may not be worth the effort., That should be.

3 T o -
- BTN ;

clear to everyone 1nvolved in the progec . 7‘ ' v =

Request weekly status reports from qhe a. alyst. TheSe:_
| o
can be formal orxlnformal You ‘might have the_‘ystems

g i

.'analyst use the follow1ng fofmat: S

‘\
- . . .

JRX

STATUS REPORT

1. Status :_’f BN ,5 oo

' 2, Problemsf“ . »
o éffHMatters for approval
' 4. ;Plans for next week .

'(Example in APPENDIX C)
ﬁut remember, status reports are a good h1story of what

has happened in a prOJect SO don t be too 1nformal about

l .
them.~ They w1ll be of beneflt both to you and the systems

e
>

analyst.

.-

' weekly-
.status
. report




o

‘Step IV: System Test Phase . -
| The flrst order of buslness is to‘rev1ew w1th your.:
V:,;systems analyst the test speC1f1Catlons developed in the
ide51gn phase., Make sure you take 1nto cons1deratlon any. ’
changes you make dur1ng th1s programmlng phase.{

After rev1ew1ng the spec1f1catlons, you need to re'lew

‘ ’the:t;me llnes.r ‘Has anythlng changed that could elthe

review’
test

specifi-,
" ecations

~ speed up or defer your implementation date?_ Make_th' de-

cision_with the systems‘analyst,and then proceed'tow‘rd
- your targetidate._'. |
) ;Qnevkey:conceraphaslalways.been‘good:test.data<
(samples‘of input tn the system);. If the person_Who-pro-
grams the systems develops the test data,kany 1ncorrect' .
'assumptlons that he has will be reflected'ln the test data.v
Therefore, includlng ‘the systems analyst, the programmer
".and another one of your key personnel in dev loplng the ‘ _.j
test data~w1ll’en1ble‘all the’ wrong‘assumpt#zns to-surface.'
. simultaneously._ You-can then'work them'oué together. ’
| Your next ‘concern’ 1s tralnlng of a task force. 'You
and. the systcms analyst should reV1ew the tralnlng plan '
‘developed 1n the deslgn phase. ‘Plan the sess1on to cover
“an P«erv1ew of the system and,then focus on the area w1th
'whlch 'you need‘to be concerned. Remember, key personnel
*need to (L) know why and what théy»are dolng and (2) feel
'that thelr jOb is 1mportant to the success of the system.:
. E .. ) .

The “last element of thls phaSe is settlng up a pro—

'cedure to request future changes in’ a system.. Most

t

0

.
- . . . . : ]

N R A . ;f: .
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training,
personnel

.plan for

future:
changes
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o Co : - . T i -
,analysts like to have a moratorium on changes until the .

'system has been 1mplemented for some perlod of tlme._ Iff

vposs1ble, comply w1th th1s request. However, changes

-

are 1nev1table and developlng a prOCedure 1s essentlal to
,\‘;' : the successful completlon of these/changes. Remember,
you may not be there when the changes are necessary,

'therefore, the procedure must be understandable to some-

"one who does not have any background in the system;
) ‘The keys to thlS phase are.l: |
‘ l;' Rev1ew test. speclflcatlons
‘2:TfRev1ewet1melines' ‘ <
3. Develop goodvtestidataf
V4., Train your.people'l

5. Develop'procedure for change

Acceptance Test Phase

At thlS polnt in t1me, the user s1ts down w1th the

systems analyst and wrltes the acceptance test speclflca-

tions. In other words, what Wlll your department need tol

5]

. see before dec1d1ng the system is acceptable to you’ The

follow1ng should be cons1dered and checked by you:

‘ 1. Check all reports for format and accuracy, ‘ .

lncludlng subtotals and final totals. : v . . |. acceptance ;
' . specifica-
2. ;Check all lnput documents for completeness - - tions .

v - ) r
3. Lhcck tlow of data from prcparatlon of ‘input
f.ﬁxroug,h ‘thé; output .cycle (pay particular. =~ | . ' o
" attention to how much time each-step takes) .
o : » a

r

68
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[ »

4. Have more thaﬁ one’ person go through the f1rst !
three steps. _gﬁ _ ;;“' ‘ ,'“

‘;5."'Rev1ew process1ng “time commltments w1th analyst

deleting vague statements (e. g., tlmely manner, o »lf. .

customer's ass1stance)
All statements should be specifiCﬁasfto_time'and re- ,

'sponsbilities.. |

Documentation at this point<should.include'the fol- R

low1ng | A '
L. .

l.- prellmlnary evaluatlon report
2. Systems desmgn phase dﬁcumentatiOn.;' o | . v:- &,L

ca. flnal report layouts and prlntouts‘t

-

b. Short program narratlves-

c. Flle design and phllosophy

d.»AInput documents
ffe;‘.System flow chart ';'.

£. ‘Process1ng tlme cqmmltments N - o . )

° ’
. -

g. User tralnlng materlals (plannlng phase——'
acceptance plan) = '
All documents should be s1gned and accepted by all

partles 1nvolved that 1s. analyst, counselor and appro—

L 4

priate staff. ' "‘ ) U
: . L e ] ‘ '.‘ B |
- Step VI:» Installation and Operation Phase

: . The next necessary step-is to.prepare your‘area*for .

the chanée.3 Rev1ew the flow through the department as :
, -Flow, -
you perceive 1t. Be concerned with how the data gets to - review

your peoplef'prepar;ng'output to data process;ng, what

L o o . o
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vi‘df 1tf

happens when thé coffputer reports come to your'office‘and'

/where they go nexyf. If the raports leave your office at-

 _that point, you

be carefuofl! Hu may want to keep a master copy Wthh never

leaves[your fflce to guarantee that you w1ll always have

oﬂwhat you' £ed. When a report is no. longer valld, get rld

y%&mkymm4&mm&umuqram&vBm{ﬂ

i
[

A ter the total procedures have been documented, test

hem. Take some "llve“ (actual) -data and run it through

thgse proceduresf Make'and.document anyﬂchange.you can see

at would smooth out’the‘bperation. ‘Continue doing‘this"

until you feel”comfortable about the flow. The systems

analySt nay befable to{giveoyou somejinsight into this.

€

process.

1 T

Once you are satlsfled w1th the process, take a“look-

- at the Whole plcture.. Are‘you satlsfied with. what you'ye_

oy
.got° Are you satlsfled with your documentatlon° Do not

"slgn off" (completely accept) the syste untll th¢Se‘

"answers are "yes._- Partlcularly be carefui of the documen—

A

tation. 'The~Iist of documentation for,flnal ign«off.

should include-the following:

‘l._;Preliminarynevaluation report

Z;eléystems designfphase documentation'

3. chortflayOuts_and,printouts !
vy Short program'narratives

5. File d951gn and phllosophy ' T

Input documents

o

test run

- procedures |

"sign off"

list

- for
documenta=-

tion




a ) '
: . "u
~ N 1) .
o 7. System flow chart e '¢,
» Ly o [
» - 1]
. 8. Process1ng t1me commltments
. ‘9. User tralnlng materlals ’ : S .
e 10. 'Flow of! data through department Lo ol
« ‘ . ' . [
SR O Number pf coples i i
12. Dlstrlbutlon of reports o -
.' ‘ - N i P ) 1 " gj,' {’0
S “ IS
13»» Retentlon procedures !
[P - . - . “
(See Appendlx B) ) . ) . ‘ . -
. -, © e « ‘ - L = "
. .
. - Now you are ready to start' -Remember that we.learnv‘ : -
- -~ ' ..’, - . ‘ C
from our mlstakes., A computer.lnformatlon system isg yours , Lo,
. for the asking...or the deslgnlng.Q“Des1gn away' R B
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o t .- . :. . ) ‘ ¥ A ) . | - . ’/ . - . . i . _' . o
' »APPLICATYION PROCEDURES
| | Thlnk about what you have read and experlenced as you haVe
- progressed through this module. Answer the following gquestions
w1th those experlences in mlnd S T
1. What computer serv1ces are. currently belng supported in,
- your dlstrlct°
[:' v ““
b f2;"What computer servrces are available to you, from outsrde
T . your district? Identlfy these sources. '
s E - L 7 .
| : .
L. . ——— : — — .
L 1 A —_on . B . . :
» - ‘o B hd " -1 >
A N ‘ : )
3. Identify pogolble sources of fundlng for deve%epment«oﬁ a,j~
N -computer system to summarize: your needs statemtnts.,.- :
'. : ) 4 ‘ k) L - . ) ° ' . .' == ’
v : \' - ..
‘ . 4. Identrfy ‘the pcrsonnel in your departmtnt wk ,willvbéfl .,
- working. Wlth you on the prOject , . ok N -
. " & ’ . '
{‘/ \ . . 5
~ {;E{ . . . ! s K] - » .
gj/‘ ) k
5. What hlghor lQVQl administrative personnél should be aware
- ~of or involved in thL project? : B
. . . , o ’ a / . P ‘\"
: . - : < 4 M . / x M
%}. L - " - - - - . k2 - _.KL‘{._‘ 1
’ ' ) B yo . |
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6.

) o o ,'Vv: N o ) .
To whom should the reports be presented and why?
] I. . ) - ‘ . . . . ‘
Outllne ﬁhe protedure you would go through to develop a

‘computer system for ‘the purpose of aldlng the needs assess--

Q . '
« i . L /

Aruitoxt provided by Eic:
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1. What are the six major Steps.in developing an effeCEive
. Computer ;nformation System? (p. 40) , o
. . : . AR - - .
A. D. - i
Bc | o T ‘ | Et !
C.. | | F.
2.4‘In evaluating altérhativevappréaches, what are three ways ’
: that- a department can handle various information processing’
tasks? {(p. 42) ' : L : .
AL - 3 n . .
. C- e ! ) ) ' , LI
3. A. ‘What is?tﬁe‘titlefofkthe'person'who assists individuals
_in the development of computer application to solve
= educational problems? (pp. -33 & 51) - .
. ‘_ ‘) -w . . ‘ )
N 4 ’ R ’ - 74 ot
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..5, 58,

' g ’ ‘ :
S ' B. State three 1mportant items to stress when des1gn1ng a
gl _ _Data Process1ng system. (pp. 50 65) el

(l) _ E ‘ - . : ) N - . . ‘- & e
(2) | IR .
. (3) i > S oy

4. AL~ What is a major concern you should have durlng the

programming phasé of the development of ~a Computer
;»Informatlon‘System7 (pp.}65-68)

- A 'Y

L

. , T o . : .
§ B. Name three objectives that should be achieved to.success-"
... fully complete the systems test phase. (pp. 67 & 68)

(1)
- (3)
(3)

S

5. No item, objectlve is related directly to the completlon of '
' the module. (pp. 61-62, 67-68)

6. What is the 51gn1flcance of having - 1ndlv1duals other than
" the programmer develop test data’ (p. 67)




