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Introduction:

In order to understand the role that computer graphics is nresently playing
in the design cycle, we must first understand the process ol engineering
design and bricdly look at the evolution ol compuier oids io design,

, Bl M . T an T . i FrrN -
The Enginaering Desiom 2Processs

————

error solution, 7Tue design oroblen: is Glien, verhaps uzually, ambizuous

and open e¢nded,  Tac design process siarts witl e peoreeption of a necd and
when the organization has adoptec wae fuliillineny of tha: nead os a poal, Coasider-
ing an abstraction of the desim poocess as oadinea in exnioit 1, the desigrer’'s
first job is to delineate the tesk in oo specilic and (uumnliiutive a fazhion as is
possible. These specifications serve as guildelines Jor activity to Jollow ana a
eriteria for judging the degree of success that hins beon acnieved when the finul
design is complcte,

The designer mwust then generate a concept, usually in the Jorm of a rouga con-
figuration, This is the creative phase of tiie design, The coucept must then be
evaluated by a process of analysis, Muanulaciuring considerations overlap ihe
conceptual and aialytical stages. Thne process being cescribed does not generally
occur in a simple sequential fasliion, At each subseguent siep it Is possiblc ihal
prior decisions muy have to be changed and a new scguence started, Hoving
carried out the design for a given concepi or coniiguration, the desigher msy
choose a different concept and repeat the above process. in any case, tae total
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design process is highly iterative, involving "loops' within "loops' wiihin "loons',

The designier’s most important tasks are to establish the looo secuence and
control the iteration process, Any part of the task waich can be dune practically
and economically by computer should be done by compuier, The engineer shoulc
expend his ¢nerpgies and talents only on thiesc aspecis ol ihe prudlem whicn he is
best equipped to handle, those involving concem geacraiion, modeling, cs:ablisa-
ment of specificaiions and accepratilty criteria, The particular attriburesthat tue
computer possesses include speed, memory «nd rceliability, A compuier performs
computations and logical dceizions at a rate oat is dlfllicult to comprehend, It is
ecsential that the computer and the designer serve as pariners in the design
process, each loing the part of the job for which lie is vest suited. Thus, success-
ful wide scale use of commnurters in the crgineering design process implies a hich-
ly interactive man-m.achine contiuration.

Evolution of Comnuter Aids {c Desizn:

The flow of information between the man and machine must be rapid and the
information must be accessible to both tie man and the machine.

The enginecr, however, has been coafronied with two rmajor obstacles

in his usage of i1lie machinc. Tae firs: is the prodlem ol comimunicsuing
with the machine, the sccond is the availabiliiv of the co:souter wiik respect 10
time and physical location,




ENGINEERING DESIGN PROCESS
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Prior to 1957, the engineer had to learn machine language

t0 communicate with
the machine. Algebraic compller languages, suen as FORTRAN, ALCCL, ote,
represented a major sicp in casing the Communication proulem, Thess cLrug
the problem oricnied languszes sueh az 72 £35S, CCLO, wnd daolly PLAN, Al
these represenied a Lrealineonsh in the brocess of man-rai.chine con JLouration,
They too suifer from sLorcoings, hewever, becauge witle they mor~ newrly
match the natural probien, s0lving form of the enginecs, they still fall sho
atruly naturzl form,
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Impaet of Grani »ge

The enginc:r works in graphical terms as well as in mMathemutical terms, When
he has to translaie hig graphical exoression (pehans a drawing) into a linear
str'eam of letiers, numbers and specici charaCiers, he

(1} is using up tim:,

(2) is Likely to rmane “rrors not always casily detected, and

(3) is not Creative, at least notin a design sense,

Graphics is the language o: degign; and, if the engincer is 10 be relieved of the
need to recast hig W0uU RS into an unnaturs] form, graphics must be the part
of the communicaiion Drocess,

The term "computer graphlies” is very broad snd includes numerous perinheral
devices around the comuiier such as XY plotters, nrinters and draiting maciines
etc, These devices are YS LG IO convert comauter Culput luto grapnic Cisplays
and are extrem.cly useful Sectuse they give us picterial nforrauiion waich is mora2
natural to an €ngineer or » ce.lrner, However, even in such an environment,

the engineer is no lesg igolated from the comguter than he is wien a iypeiwriter
prints out a solution in alphameric form,

The graphic display screen, o cathode Tay tuce relieves the engineer’s and
designer’s feeling of isolaiios and in.proves his productivity, He now sits in
front of a CRT and with the aid of & ligat Pen anc keyboards he is given direet
access to all the operating ciements of a gaia processing system, He is noy

in an interactive mode v-isk in2 computer corartunicating in his natural languaze,

Operation of the CRT arg Accomnanving Devieces:

The operation of tke CRT and accompanying devices ig described here specifically
in relation to the 13)M 2250,

Tae general principles - “wever, will be applicatle
to other display tubcs ag well,

The 2250 has a 12 x 12 ineh working aves which in turn 2as an associated 1024 x
1024 grid or rastor,

Two celeciion yokes drive ihe eiectron beam irom any
one of the 1024 x 102- Doinig 10 any olher point, Cac yoxe is used for line $ug-
ments, The second high speed yoie is used for shor: vectors and cnaracters,
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Because the phosphor on the ORT - -oce glows cuen a bpfer
beam has siruclkit, s digplay Tesineranng or Tourort funetion iy o POGULT
(exhibit 2). The coatrol unit (not shown se: parniely) iz the interface bewoe Sothe
compuier “‘zd thx cilgnlay, 1n'ex‘-~x‘¢.':.r.;, a:d ¢ov Lu,..; Jmer” aat erantc e uice
tures, und in

the man at t} ¢ censole,
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Animage on the 2250 s suitiated by 1/O command fy oTa J“ CPU und re; generaion
Tconunues wnacy Cuatrol of dis~ J..'. ¥ coLors aecessaed foomr Suller Suorare, lThe
display orders forrm 2 fitored program wiien is elecuted in 3 manner similar 0
CPU stored prosram,

The CRT in gencril ;s eqripped with lusi pe“ funciion keyboard, ang console
typewriter for man-rachin sdtesaction, Jexnib.t 3,

Exhibit 4 SuMIrarizes or £Yantic foral the spereilon of the iy st nan, DEOLr . MmN

function keybhorrd and alpaiiurng ric seyboord, (The cencepts would be explained
in actval presentar Ciis)

Caze Studies:

The movie "A Picture is Worth a Thousand Printouts' will b showa, Inthe
movie, the following four case stucies arc discussed:;

L Complex Turve Plotting

2, Statstical Regreszicn ~lodeling
3. Dynamic Encine Cortrol Lalysia
4. Turbine Rlade Design

Paz-Off :

The major henef: of compuier cuanhies ig the peseibllity of substactial reduction
in the time rmia red Jor the qesiia wrocess. It is @150 poussible to iry out rore
solutions o any desion grolion tian wos Brevicusiy nossiole, Thus, con: suter
graplics preseniz u tool 1) snorien Ui design nrocess, o Ty oul more designs
which in turn Day mean boiter vroduci, Ii1s imperative that the dm‘Velh"l.‘,
nations with Imitad resources aierms of manpower and fuced wila the tecano-
logy gap with the advanc. d nations ygive o ¢ socd lock ‘o this new revolutionary tool,
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Basic tunctions of iBM 2250 input devices
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