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BASIC NOTIONS ABOUT COMPUTLRS

;411 the books I consulted in the Reference section #f the Federal
‘University of Technology, Owerri'Library convinced me of the need 4o
digcard the'word"NOTIONS' .in my brief for the wcrd 'NOTION'; to ensure
a mwaningful con51deratlon “Of the three deflnltzons given by Webster 8
Thlrd New International" chtlonary, I976 the thlst appealo 1o me @

‘& mental apprehen51on or plcture of whatever mlght be
Xnown' or 1ma51ned H the meanlng or content a551gned by the
- mind to a term. R
But whose mind is to be used as the yardstlck ? We all realze how difficult
it is to use words to descrlbe any concept such that it 1eads-tn an
unamblguous unaerstandlng of the entlty be;ng descrlbed I am relying
therefore on the uatln orlsln of the word NOTION i,e. nogecere, which
means, "to- know" We in the computer industry always understand computer
'knowldge to embrace"” o
{a) hlstory of computers,_l
(b) computer types and,structure;
(c)'éystéms anélysis and:deSiéﬁ;
(a) computer programmlng, and o
5 Wy ® (e) the ‘social 1mpact of computers.
To do justice to any of the above I would haﬁe requlred the total tlme
allocated to the current lecture serles. Happily for us, the organlzers
f;have allocated next week's slot to appllcatlcs._l 1ntend only to gerateh
 the surface by discu351ng globally a brlef hlstory, types and structure,
andg- programming in the hope' that I mlght have Suff1c1ent1y aroused your

interest-and kidled the fire of" enthu51asm in” you to fwnd out more

about the- fastest-grow1ng 1ndustry today.
HISTORY _ : s R

Man g earllest countlng dev1ce is* hig. flnger. The: ten fingers later
_,proved 1nadequate, hence the regsort 1o pebblee andgrains of. corn. The
‘Chines invented the Abagus in 2600 B.C.The Jaggnos call it”SOROBAN. One
'iof the magor obstacles to the development of countlng devices is’ the'non-

accptance of thc Lraolc numerals, in: Europe. Magor developnents took place
durlng the &clentlflc Revolutlon‘(1545 = 1681 JviiPhe ‘digdoveries- of the
time include John Napier's logarithm {IéIT), William Qughtred's slide
rule(IG2I), Blaise Pascalls calculator (I642), and’thtfrlea Leibnitz’
calculating machine. ST M T
Charles Babbage built a dlfference englne and outllned the basic idea
-5 Tor the bulldlng of an” ahalytical’ englne wﬁ;ch was not bullt at “the time

S

becauge the technology of" his tlme was not advanced enoubh Babbaue is

generally regarued a3 the father of computers because the'laea he outllned
- punched cdrh.lngut, I00Q words og 50-digit euch”btore, o MALL thet
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Ch T #A8 AlG subteset in one: second but-maltiply and Givide in one minute,
automatic punched crds or pr;ntea Jprintout, seiuentlal program control,
and 20-place accuracy - “meant a prototype computer that was 100 years .
. ahead of ié# time.and which has remained: the basis of all modern computefé.
- In I890 the United States Cemsus:Bureau was faced. with the probiem of not
i/ completing manually:. jzthe;cempi}ation;of-tne;oemsuﬁpreturnsﬂbefore another
.. oneé: was due in I900: The Bureau:employed Herman Hollerith .who developed
a series of punched card:machines which operated so.efficdently ‘that staff
of the Bureau turned them off occasionally to protect their sinecures. The
Wq;ld.War II time was particularly fertile fordéomputer:invention. The
Germans built machines that calculated wing designs for the military aircraft
. industry; George Stibitz yuilt_g gimilar ‘machine in the:U.S. in 19393 the
Bﬁi}isnlhui1t Collossus I that helped to break German codes. These :three
- achines:were the first computers to use the: binary system, the standard
1ntexnal language of /present-~ day computers.- :
ik With. engineering agssistance from ithe International. Bu31ness Machlnes
.(IBM), Howard Aiken developed the automatic Seguence Controlled Calculator
popularly called Mark I at Harvard Uniwversity. 'The machine used relays
( electromechanical on-off switches ). Aiken. later developed Mark II for
the U.S. Ravy, Mark III and Mark IV. Electronlc Numerical- Integrator and
Calculator {ENIAC), the first mgchlne to use elec¥fcal switches, was built
8t the University of Pennsylvania in 194653ENIAG.Welghedf5Q tons, contained
..more than IB000 vacuum tubes, and required mofe than 1,500 syuare-feet of
-=a£;g.;;5page. In 1949 'the Electronic .Delayed Storage Auntomatic Computer was
" built at;the=ﬁﬁiveréity of Cambridge: EDSAC ‘only managed fo;heat'EBVAC by
2 a-few months. Elecronic Discreté Variable Automatic Computer was built at
" the University ef Pennsylvania in 1950 and became the first compuber to utilise
the Von Neumann stored program concept. The Universal Automatic Computer - I
(UNIVAG-I) was manufactured in IY5I. These vacuum tuue -computers are. of the
first gegeration.

In our bid te make the computer as small as possible andyﬁfa§&éd by
{__advances in electronics technology and solid state physics we have moved
;f?rapldly from the first generatlon to the promlsed FI}TH (early I990s)
':w1th1n 40 Years. We had the second generatzon of tranSlstor based oomputers

in 19583 third generatlon small scala integrated 01cu1try in I963, fourth
; gener&tlon large scale monolythlc 1ntegratea 01rcu1try (Chlpu) 1n 1972, Afd
the intelllgent computers promxsed 15 De manufactured by the Japanese in
J2I99I Wwhich we can only now speculéte would be bullt w1thLU£SI Quitra large
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which are built to perform a particular functions ther are also general -

© purpose computers which would for our present e¢xercise will be regarded as

.1.“jack of all trades" and master of all. According to this same oriterion

. .eomputers are categoriséd as analog (those that measure ¢.g. spegdometer

i, 0N car- dash boardsy and digital which count. Thev’ are also hybrid computers

..which incorporates the two in a singlé system.'mho special. - purposé. are

aepopular ‘in military: applloatlone, dlgltal in sc1ent1flc -and business, while

.-.the analog. takes the prids of place in manulacturlng contirol applications.

- The size of computers was used as an unquestlonablo basis for classifying
.. magchines until miniaturization made it meanlnglees. 1t wasg fashionable
1tbeforeethe mid I960g to talk about a blg 31Zed oomputer as malnframe, a
~ medium-sized computer wag called . a mlhl but the mloro ‘had not come into
_,;exlstence by then. There are ncw mlorocomputere, mlnlcomputers. mainframes
f;;end "monsters (supercomputers) and the llne of d1v151on eeems to be fading
. from day-to-day. . - ' . - ' ' ' —
I am sure that I am treading on dangerous grounde by attemptlng a
definition of COMPUTER; most books shy awey from the task. L am d01ng 80
__becauee I believe that it is unconscionable to dlSCHSS oomputers wlthout

... wnderstanding what. the term means.’ Computer 13 any machlne that accepts

.::data in a prescribed form Processes the data as demanded by a, main program

which ig stored.in its memory w1thoutany human 1nterventlon except for the
_purposes of supplying . further ddta, and outputs the requlred .results in a~
.. 8pecified form to- an output mediuvm or as lnformatlon 0T signal to contrel
another machine ®r process. -

COMPUTER STRUCTURE

Any computer syetem 'is made up of haxdware, software,'and '11veware'
;Slnoe the. latier refers to the computer profe331onale - the Data Processing
Manager, the Systems Analysts, the Programmers, the Computer and other machine
Operators, and the Data Control Staff - it is appropllate to leave them
ocut of the Computer Structure discussion.,
| HardWare, . . I
This includes all the phys;cal unite in a oomputer centre. Broadly
$peak1ng these are the Central Procesaor Unit (CPU), the’ Input Units, and
che Output Unlte. The CPU is made up of the main memory, the arithmetic
and Logio Unit (ALU), and the, Control Uniti : S e F

The 1nput unlts are phy31cal entltles that reads humun—readable
1nformat10n, oonverts it into. machine»readable form, and transfere same to
" mass storage units or dlrect into the oomputer memory if 80 requeeted These
”1nclude oard readers, optlcal character readers sMagretic 1nk,oharacter readers,
paper tape readers,_llght pen, etc. ' : : '

The output units convert mach1ne~readable information into humane

readable form , for cramgle o videa o drolooo it VWl g war AR wandom,
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cagrd punch output, etc° _ - _ ",
The pewer of the computer lieg in its ablllty to transfer and process
' data in binary form. This woul& have been a major hinderance since a long
chain of zero's and' one's would have been requlred.te repreasent ' large
fiambers dbut for the clever way in. which gtorage is organized to utilize
‘:the mpeed of light: Main memory-storage_compbnente:are,either_magnetic core
erwsemieenducter; theﬁlatter beingeeither'ofﬁthe.metal-oxide;semiconductor
T orebihelar eemiceﬁaﬁctbr“chip tyﬁeb*The.magﬁetiérberee-are-wires_through
””ﬁhi&h*életricity may pass and as a result magnetize-doughnut-shaped cores
threugh which they pass, reversing the &1rectlon of magnetigation when the
dlrectlon of electrlclty is reversed ‘Core storage is'nonvplatile, i.e. core
remalns ‘magnetized even after current etops flowlng through the wires.
Semlconductor is a comblnatlon of transistor (hhlch ig like &4 mechanlcal
ON/OFF swrtch) and capacitor (which st®res an electric charge whlle the
 transistor ig in the ON position). This is a volatile storage, in fact data
may be lost in the event of power failure. Bipolar samlconductor chlps are
. more expen31ve and aré fasfer in operation than’ hOS “hence the use of the
former in the’ construetlon of ALUs, "The less erpensrve EOS 1s used as the
bulldlng block of the main memory. o g ' L T
A new sw1tch - the4Josephsen Junction - is ten times faster than any
Eiel ewztch in exrstence‘ Tt is, a, superconductlng sw;tch but ‘has a big flaw

Y whicH is likely to push 1ts practicel use-a few years forward, the circuits
?{"mustqbe wrapped in llquri,hel;um and cooled £0 absointe zero. '
SRR e basio urit of Temory is the BInary digiT {®IT):and it can hold either
a ONE or a ZERO. A group of bits make up a BYTE and this usuzlly eemﬁrise
of eight bits (International Computers Limited, icL, ﬂaS s1x bits to a byte).
Byte is the minimum addressable portion of memory, i.e. 1t can store only
one of the legal charactcrs. A set of bhits (between elgnt and 31xty) make
'j:up a word ‘of computer memory. memery “is divided’ in tmo ~ RO ( Read Only
"Memory ) ‘area and RAM (Random’ Access Kiemory,) area. Rom is used for the
controllrng program - the operating system - which resides . permanently in
" main memory. The Operatlng System is software which is essentlal even for
the start-up of the system and is usually implemented in hardware, hence
the reference to it as firmware. Only the RAM area is availablerferjuser
. RS, « ’ . | N L r_ | . v P . e
' ‘RAM area is Subdivided 1nte Four areas,: 1nput storage,'output storage,
working storage, and eutput storage. For fust.pr006351ng purposes part of
the working storage area is used as’ hlgh “speed buffer ‘with cabhe menory
that is faster than main memery. ‘The ' biffer is uskd- as seratch pad for data
;and ingtructions 11ke1y 16 be retrlcVLd many times durlng 8 partlcular
.program’s executlon ._lhe 51ze of nemorv and other perlyhera1 storage
media is elways stated in kilo (°E+IO or 1024), or megahytes or MEgablts. Data
is represented in the industry in one. or the meet popuier 8 blt cedes systems
- the. IBM's Extended Binavy Coded D\,cr*ﬁ_J. Interclum ¢ Code (Ewg‘rc) or thae

Wl Code: Bor iEnine iiian Trw:rc;qx~; u;_“'*'



it bl

i (bperating systems') programs .

fig.

I : Computer Hardware Structure

o o ""...‘f' e T - . . a—
% I 5 % I :
% 1 %PRIJ‘mARY cr¥xazrm L L %
tEEUR %i M.E M O R Y J%-;.iOb-'I*’UT !
(a). .global hardware units, .
3 . .
3 e :
‘oz ¢C oo N T 0 L U N I T :
€+::}4;11i}4+4;:.%T+:;'?4.:1.':.}:..::: :::}2.+1::1%;e:;+++++++++i
_é. MEMORY . g o, MEMORY
: : S T ORAGTE |
: AREA : , 3 AREA :
: AR E A
. +++++++++++++++++'{'+++++++++'.H‘-,l--H-++++++++++++++++++++H++\++*H-H+H+
RN 1 HIGH- SPEED BUFFER(CACHE) §
___; W OR K I-N'G.8 2 O'R ‘4G E 4 R B4 g
;T_|l‘l ¥ !. T l-l'-l L] l'.l l..‘! ._.l ll :.l' '.T - r,l-f LR s -.‘.T_l:i_-':' \u. T |.| ¥ !_I'." L e i ol B i e l.l LELE 2 a) Bos i iy | .:
v o B s 4 R.I T B M BT I C :
3 L O G "I'C U N I T :

- (). prihary memory tomgonents.
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Any processing is'éither'calbulating gr
comparing. The Contrgl Urit has. instruction reglster(s), sequence regiaster, -

address register, and decoder which select and 1nterprete program instruetions

and ensure that they are executed.

¥ SOFTWARE

Thls embraces any program meant for the executlon ‘oF a spegific
;functlon by a eomputer, A pr.ﬂram is an.exhaustively-detailed-instruction.

i‘ahouing the pragesses invelved in cgnvertlng Anputdata lnto deszred

infrmatien or qutput and it must gbéy tg the Istter all the rules of
grammar (syntax), rules of sense (semantica), logically correct ‘and
compatible with the machlne it is meant fpr. There are sources of
goftware for computers- firmware from the computer manufacturer, applicati‘ﬂ!
programs usually supplled by the manufacturcr at a nominal .urige to their
'c11ents, packages bought from spegialist software hOuSGu oz cos missioned
orpater

agents, and nrocrams wrdtton Ty imdieidual atc B ISR Clo R T R e
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professionals in the computer ceﬁ%re. Faoed-@ithm%ﬂe unoomfortaole
situation of deciding whether to purchase packages or write oun programs
‘1n the ngerlan-qontexf, one . has to. consider many faotors. The price
" of the package 'in question, especlally if ‘it has to be surchasged from
2. mniddle man; the maintenance.and upgradlng fﬂCllltlLQ to be prov1ded°
‘ag well as the- ability- of the computer contre ‘staft to wrlto customised
programs. It must always be bourae in nind that no appliootion rackage
can run on all computers. Those thut would run are tailored to the nceds
of the firm for whom .it.was originally developed; of course, there are
. .&. few exceptiohs’ a.g. the Sfatistical ?Egakage for Social Scisnces
which has been successful -mainly with IBM.malnframe computers. Nigeria
is st;ll Taying subslstence wages 1o most of her oomputer programmers;
except 1n situatlons where tlme is. of the essence .in-house program develcp
development mlght be advzsable for now. It is also 1mpo“tant for self-
development and the growtih of the 1ndustry:1n this country.

FPROGRAMMING

Programming is the art and science of writing, debugglng, testlng,
.‘,and,xunnlng (executing) a-set of jogical instductions £67° pnrform;ng %
computer task. There arce in existence more than 300 computer languages
although the popular ones are less than a dozen. They 1nc1ude 8.131¢C
“"(Beginners’ All-purpose Symbolic Instruotlon Code), FORTRAN (FORmula
TRANslator), COBOL (OSmman Business Oriented Language ), RASCAL;, ALGOL
(ALGOrithmip ' Language), RFG (Report Program Generator), e.t.c., The exam-
plea above are those of hzgh level languages \those which allow the
Programmer to wilte in- modlfled English  Language cénstrucis. BA&IC is
of particular interest; programs can be written in IMMEDIATE: mode (this
enableg the programmer to use the computer as a non-programmable calcul-

ator), or in DEFERRLQ/PROGRAM mode for. future line-by-line 1nterpretatlon;
o B 5 A program may also be written in low level language, otherwise:
) referred to aas assembler programming. Low level language is-closcr to the
Tiihchine” ‘code of the computer but it is todlous tc learn and write
although it compiles very fast on the computer. The third type of program
is the series of zeroes and onesof the oomputor caelled the maohlne code.

b

This is an &lmost impossible task: - - “5 :
. 1 -Before one'attempts to write a progiﬁm ft'is“nocnéLary to understand

the. problem very well, draw a fiowchart detmill the magor stepb planned
te arrive at a satlsfdctory destination. oy a‘ternatlvely ertb an e

algorlthm. Wy LB .. G B Rl
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