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THE EVOLUTION OF THE ELECTRONIC COMPUTER

Dr. N.W.N. Jayasiri, Director MIS, National Institute of Business Management.

T h e  p resen t day electron ic co m p u ter has an im portant characteristic w hich differentiates if  from  o th er 

m achines.

W hile m ost m achines are designed for specific tasks, for instance the m oto r car for travel on  land, and th e  air 

craft for air travel, the  com p u ter can perform  variety o f  tasks. It can  help  businessm en to  k eep  accou n ts, scientists to 

m odel com plex p henom ena, architects to design buildings, engineers to  design m achinety, artists to draw pictures, 

children to learn sch oo l su bjects, and even m usicians to co m p ose music.

A nother characteristic w hich places the electron ic co m p u ter above o th er m achines is its phenom enal progress 

since its invention in 1946.1ts speed and capacity have risen to  aw esom e levels during its brie f history w hile its size and 

price have declined  in m anner unprecedented  in any oth er know n product.

Mankind ow es m uch to many individuals, am ong them  m athem aticians, scientists, and engineers w ho have 

contribu ted  to  its's developm ent and businessm en w ho have m ade it an affordable com m ercial product.

Early History

It is interesting to  look back at th e  m achines that w ere the predecessors o f  the electron ic com pu ter. O ne o f  the 

first know n is t h e " adding m achine" developed in 1642 by Fren ch  scien tist and p h ilosopher B laise Pascal.

In th e  early 1800's, Charles Babbage, p rofessor o f  m athem atics at Cam bridge University, England, developed 

th e  "d ifference engine" for the preparation o f  m athem atical tables, su ch  as log tables, to  rep lace th e  error-prone hum an 

"com p u ters" w ho did su ch  w ork in his time. Babbage later designed in great detail t h e " analytical engine" w hich was 

a general pu rpose m achine bu t could no t com p lete  it's co n stru ctio n . T h e "analytical engine" had many o f  the features 

o f  the p resent - day c o m p u te r . It had the processing unit, called th e  "m ill" separate from  the storage unit.

T h e analytical engine could perform  lim itless types o f  com putation . Its designer did not have a specific 

com p u tation  in mind. It w ould use punched  cards as instructions, and it was "program m able". T hat is, it could  b e  m ade 

to do a d ifferent com pu tation by changing the punched  cards. It was thus a general purpose m achine.

T h e  idea o f  punched  cards was borrow ed from  the textile industry. A Fren ch  silk weaver, Jo se p h  M .Jacquard 

in 1801 used a seq u en ce  o f  chained  steel punched  cards to  control th e  loom . T h e holes in the cards controlled  the 

position o f  steel rods w hich in turn determ ined  w hcih weft threads should b e  lifted above the warp and w hich rem ained 

below . A different seq u en ce  o f  cards would produce a different weave pattern. T he holes in th e  cards- m ade y es/ no 

selections.

T h e next m ajor step  cam e in the early 1 9 3 0 's . In Berlin, Germ any, a young engineering  stud ent Konrad Zuse 

used electric relays, w hich vfere widely used in the te lep h one industry, as th e  elem ents, o f  his com pu tin g m achine. The 

relay resem bles an electric bell. W hen a current is passed through its coil, m agnetism  is created  and an arm  is pulled 

towards th e  coil. T he m ovem ent o f  the arm is m ade to op en  o r  close  an electric  sw itch. Z use's m achine used binary 

arithm etic and his program  was p u nched  on  rolls o f  discarded m ovie film.



The Electronic Computer

Z u se’s m achine was relatively fast, taking just 5 second s for a m ultiplication. At this tim e, the e lectron ic valve, 

o r  vacuum  tube as it is called, was widely used as a com p o nen t in radio receivers. It was1 invented by Flem ing in 1904 

as a diode o r  ‘valve’ and developed by D eForest in 1906 into a triode w hich could increase o r  d ecrease a cu rren t betw een 

two e lectrod es by the application o f  a small co ntrol voltage to  a third electrod e.

T h e  vacuum  tube acts as a sw itch by tire m ovem ent o f  electrons w hose m ass is alm ost zero. It was m ore than 

1000 tim es faster than the best relays w hich depended  on  th physical m ovem ent o f  a m etal arm.

Although Zuse was convinced that the vacuum  tube was the only a availabel way for a h igher sp eed  com puter, 

h e  could n ot build such a m achine becaus the two years it would take was consid ered  far too  long by the military.

In  America, com puting m achines w ere required  for aiming o f  cannons in the battlefield. T h e  cannon was set 

at a particular angle to aim  at a distant target. T h e angle for the required distance was ready by soldiers from  “Firing 

T ables” o n  the basis o f  wind force and direction, air tem perature, air density and o th er factors.

T h e  Firing Table itself was prepared by w om en “com puters” from  data co llected  in test firings. Preparation o f 

a single table involved thousands o f  com putations and took  4  w om an y e a rs . Each new  type o f  gun required a new  table. 

It was indeed  th e  w ork for a com pu ting m achine that used vacuum  tubes.

T h e  first electron ic com p u ter was built for this purpose by Jo h n  W  Mauchly a physicist, and Jay  Presp er Eckert 

an engineer, at the M oore School o f  Engineerig, Pennsylvania University. This m achine was nam ed E lectronic N umerical 

In tegrator and Calculator. ENIAC. It occupied  a 50 foot by 30  foot room  and used 18000 valves.

V acuum  tubes w ere notoriously unreliable-they burn ou t - and a lo t o f  redundancy was built into ENIAC to 

en su re that it w ould w ork even if m any com p onen ts had failed. B ecau se isolation o f  o n e  d efective valve ou t o f  1800 was 

tedious, sec tio n ’ or boards w ere constructed  each  with 20 to  30 valves. A defective section  could  b e  unplugged and 

replaced to reduce repair tim e, instead o f isolating the particular faulty valve.

ENIAC was quite fast, it could do 5000 additions p er second , bu t it had a m ajor disadvantage. In  ord er to  get 

a co m p u ter to  do a different com putation , the program  m ust b e  changed. T h e peop le  w ho gave instructions to ENIAC, 

th e  program m ers, had to know  the wiring diagram o f  each  section .

They had to turn 6000 sw itches and replug hundreds o f  wires to  change the program , and it too k  many hours. 

T h e problem  was that in ENIAC data was fed into the processor, bu t instructions w ere ou tside and lay on  the sw itches 

and plugged wires.

In  1945 the great m athem atician Jo h n  von Neum ann w rote a rep ort proposing the stored  program  com puter. 

H e m ade a brilliant, yet sim ple suggestion - instructions are also a form  o f  data: put the instructions into the com pu ter 

just like data. In this rep ort N eum ann set dow n the main features o f  the digital com p u ter, w hich rem ains the principal 

m odel to  this day.

Mauchly and Eckert thereafter started the E lectronic D iscrete Variable C om puter, EDVAC in 1946. However 

p rofessor M aurics W ilkes fo Cam bridge University, England, w ho started the E lectronic Delay Storage Autom atic 

Calculator EDSAC in 1947, com p leted  the first stored  program  co m p u ter in 1949, ahead o f  the EDVAC.

Mauchly and Eckert form ed the first com p u ter com pany, the Eckert-M auchly C om pu ter C orporation, in 1947 

to  m anufacture the Universal Autom atic C om puter UNIVAC for the US Bureau o f the C ensus, UNIVAC served the 

Bureau for twelve years but had taken longer to  build than exp ected  and was financial failure for th e  inventors because 

numerous items had to be developed for the purpose. Eckert and Mauchly had greadv underestimated the job. 
    __________________________________________



The new electronic computers were powerful. large and very costh Anahsts observed that the entire needs
o f  Britain could  b e  served by three su ch  m achines and that o f  the USA by six.

Com m ercial production o f  e lectron ic com pu ters becam e a su ccess later w hen IBM w hich was selling punch 

card tabulating m achines com m enced  m arketing o f  com puters.

T h e o re tic a l W ork

In addition to the design o f  von Neumann, im portant theoretical w ork that contribu ted  to the develop m ent o f 

com puters cam e from  the m athem aticians G eroge. B oole , 1854, and Alan Turing 1936, both ofU K . B oole 's w ork in 1854 

on  the m athem atics o f  sym bolic logic, largely ignored during his tim e, was to b e co m e th e  tool for analysis and design 

o f  com p lex digital circuits..

Turing w ho was engaged in cod e breaking for the war effort, held the view that a co m p u ter could be m ade to 

im itate the logical thinking o f  a hum an being. His cod e breaking w ork using m achines, m anipulated alphabetic 

characters rather than num bers, and h e  foresaw  th a t" com puting m achines" could m anipulate any type o f  sym bols and 

learn from  exp erien ce ju st like hum an beings. T h e com p u ter could rem em b er and use m eth od s that w ere successful 

in the past and avoid those that had failed.

T h e  term  com p u ter is now used to refer to a m achine rather than a hum an as in the early days, and conveys 

a m eaning o f m anipulating num bers. This is because com puters w ere first m ade for nu m ber crunch ing bu t com puters 

could as well have started with the m anipulation o f  letters o r  any o th e r  sym bols.

The Problem of Software

Although a few com panies began to advertise and sell com pu ters, m any bu sinesses that installed com puters 

found that th eir m achines w ere idling for a long tim e until the necessary program s w ere developed.

Program s w ere w ritten as a series o f  0 's and l 's .  Program m ing required talent in m athem atics as well as 

know ledge o f  the functioning o f  com p lex electron ic circuits. Su ch  skills w ere very rare.

T h e co st o f  program m ing at th e  tim e was two to  th ree tim es the price o f  the hardware. T h ere  was thus m uch 

d oubt w hether th e  new  m achine could ever b e co m e a popular tool. W ho w ould w ant su ch  a large and costly  m achine, 

and even if so m eo n e got it, w hat could he do with it ?

It becam e evident that program m ing should beco m e sim pler and program s should b e  English-like in ord er to 

b e  w ritten and understood  easily.

T h e first high level program m ing language FORTRAN, Form ula Translator, was introdu ced  by IBM. A program  

w ritten in FORTRAN for a particular com putation was first fed as data to ano th er program  called th e  FORTRAN com piler, 

w hich converted  it into instructions in the form  o f  a series o f  0 's and l ’s .T h e latter was then  executed  by the com p u ter 

to perform  th e  required com putaton.

Business com panies realized that although FORTRAN was suitable for scientific com pu tations, it was difficult 

to use for business accounting. T he C om m on Business O riented  Language COBOL was developed to fill this need  and 

becam e th e  m ost widely used language for com m ercial applications. Many languages have b e e n  developed sin ce then 

for a variety o f  purposes.

22



Sem iconductors and Integrated Circuits

Silicon m aterial was first used as a sem icon du ctor diode in th e  crystal- d e tecto r radio o f  Pickard in 1906. It was 

abandonced  becau se o f  unreliability.

T h e G erm anium  sem icon d u ctor transistor invented by Shockley, Brattain and B ard een  in 1947 in th e  USA was 

the next m ajor developm ent for th e  progress o f  the com pu ter. T h e transistor was m any tim es sm aller, consu m ed  less 

electricity  and was far m ore reliable than the vacuum  tube.Transistors w ere produ ced  com m ercially in 1951. Used 

initially in  radio receivers, the term  transistor becam e synonym ous w ith the portable ra d io . It rep laced  th e  vacuum  tube 

as th e  main e lem ent o f th e  electron ic com puter. As a result,com puters becam e sm aller, and m ore reliable.

T h e com p u ter that used vacuum  tubes cam e to b e  referred  to as the first generation, and those that used 

transistors, the second  generation. G erm anium  was so o n  replaced by silicon as the base m aterial for sem icondu ctors.

An im portant event that led to rapid expansion o f the use o f  sem icondu ctors was th e  d ecision  by Am erican 

T elep h o n e and Telegraph AT & T  to share th e  know ledge o f  sem icondu ctors with o th er com panies, rather than keep 

it secret.

T h e invention by Kilby at Texas Instrum ents in l9 5 8 , o f  the integrated circuit IC, w hich contained  several 

transistors o n  one tiny - less than half inch square- chip o f  silicon started the m icroelectron ics era.

T h e higher density Metal Oxide Sem icondu ctor Field  Effect Transistor M OSFET IC’s cam e to co m p ete  w ith the 

earlier d eveloped  Ju n ctio n  Transistor IC ‘s in the 1960 ’s

T h e IC was rem arkable.As m ore and m ore transistors w ere packed o n  an IC, the sp eed  o f  op eration  increased 

and the co st d ecreased  progressively.

S ince 1959 through to the present tim e the nu m ber o f  active devices on  a chip has doubled  each  year. M odern 

V eiy Large Scale Integration VLSI m em ory chips contain  over a m illion transistors.

Sp ace travel and m an’s landing o n  the m oon  would n o t have b e en  possible w ithout th e  m iniature on- board 

com p u ters that w ere m anufactured using IC ’S.

M icro co m p u ters

High level integration m ade it possible to place the com p o nen ts o f  a com p lete  processin g  unit on  a single IC. 

T h e  first such m icrop rocessor was developed by In tel C orporation in 1970. A com p u ter built around a m icrop rocessor 

is know n as a m icrocom puter.

T h e  popularity o f  m icrocom puters spread w hen the com pany Altair o f  USA m arketed  co m p u ter kits for $ 500. 

P eople bou ght it ju st for the sake o f  having o n e ’s ow n com puter. This led to  a rapid grow th in th e  developm ent of 

program s by enthusiasts and electron ic hobbyists, and the use o f  com p u ters for a variety o f  purposes.

Tw o youngsters w ho m ade their own com pu ters with purchased parts then revolutionized the com pu ter 

industry S tep h en  W ozniak and Steve Jo b s . They se t o u t to  m ake a com p u ter that was ch eap  and easy to  use a com pu ter 

for eveiy  m an. Inventing a p iece  o f  equ ipm ent is on e  m atter, but m aking it a com m ercially su ccessfu l produ ct is another, 

as w itnessed earlier by Eckert and Mauchly. W ozniak and Jo b s  got the assistance o f  seasoned  bu sinessm en for 

m anufacture and m arketing o f  their new  com puter. T h eir Apple C om pu ter introduced in 1977  was a roaring success.

In  Britain, Clive Sinclair offered  th e  ZX80 M icrocom p u ters for £1 0 0  in 1980. IBM  introdu ced  its Personal 

C om puter, the PC, based o n  th e  Intel 8088  m icrop rocessor in 1983, and later the PC-XT and th e  Intel 8 0 286  based PC 

-AT w hich established the m icrocom p uter as a tool for business as Well as hom e. T h e design o f the IBM PC was available
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to anyone, and as a re su lta  large nu m ber o f  businesses grew around it, m anufacturing co m p onen ts, circuit boards, 

com patible m icrocom p uters, peripheral equipm ent, and a variety o f  ingenious softw are.

Earlier the XERO X C orporation o f  USA, know n for the developm ent o f  the p h otoco p iers, saw the potential o f  

the e lectron ic co m p u ter and set up a research team  at their Pao Alto R esearch C en ter PARC to develop easy-to-use 

com pu ters. M uch o f the inventions o f XERO X lay dorm ant because o f  high p rodu ction costs until Steve Jo b s  w ent 

there  looking for sim ple m ethods o f  co m p u ter use for his second  generation Apple C om puter. He m ade use o f  the 

developm ents o f  XERO X and the ’m ouse' pointing device o f  D oug Engelbart inhis new  com p u ter, the Apple M acintosh. 

T h e M acintosh was a m ajor innovation. A user could op erate  it w ithout com m and words sim ply by m oving the pointer 

to sym bols o f  the screen , know n as icons, and clicking a button o n  the m ouse. T h e op eration  o f  a co m p u ter had becom e 
child 's play.

T h e m icrocom p u ter industry grew  into a multi-billion dollar business in a few years and m any en trepreneurs 

b ecam e m illionaires alm ost overnight. T here w ere also num erous oth ers w ho set up bu sinesses that collapsed equally 
fast.

C om puter industty giants such as Digital Equipm ent C orporation, W ang, C ontrol Data C orporation, and 

even  IBM itself cam e to be seriously threatened  by the pervasive d om inance o f  the PC.

Communications and Networking

T elecom m unication services m ove inform ation and com puters m anipulate inform ation, and there is thus a 

close  relationship betw een telecom unications technology and co m p u ter technology. T elecom m u nication  facilities 

began to be used in the early days o f  electron ic com puters for the co n n ectio n  o f  rem ote term inals, and later for 

com m unication  betw een com pu ters o r what is called netw orking o f  com pu ters. C om m unication facilities have b ecom e 

available for data transm ission pu rposes w ithin countries as w ell betw een countries.

In m any business establishm ents m icrocom p uters w ithin a room  o r building are co n n ected  tog eth er to  form 

a Local Area Network in ord er to share resources. Networking is becom ing increasingly popular and it is exp ected  that 

m ost com p u ters will be  netw orked in som e way o r  other.

The Computer and the Human Brain

Ever sin ce its invention, journalists and dramatists have com pared  the electron ic co m p u ter to th e  hum an brain 

and beyond.

R esearch that probes the possible im itation o f  hum an reasoning by com p u ters is know n as Artificial 

In telligence, AI. Tw o particular lines o f  study in AI are the translation o f  text from  o n e  natural language to  another, 

and the developm ent o f "exp ert system s" to im itate d octors and o th er specialists. A lthough the later has b e en  

som ew hat successfu l and expert system s are available for several tasks, efforts towards natural language translation 

have been  faced with form idable problem s.

It appears that th e  processes by w hich on e  hum an being understands the verbal o r  w ritten com m unication  o f 

ano th er have be en  largely under rated. W e attach different m eanings to a w ord o r phrase d epending o n  the context.W e 

also m ake use o f  a very large store o f  background know ledge to understand what so m eo n e else tells us.

R ecognition  o f  handwriting , sounds and sp eech , and recognition  o f  o b jects through vision, have likewise 
proved to be  highly com plex and require very powerful com puting resources.

Artificial In telligence is the next frontier for rcom p uter scientists. Advances in e lectron ics and op tics indicate 

that m any o f  the lim itations o f  hardware will be  overcom e in the near future. It may be  recalled that Turing him self 

consid ered  the m anufacture o f  a hum an-like com p u ter to b e  well w ithin ou r reach.
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SATELLITE COMMUNICATIONS FOR THE 2 1 st CENTURY

C o m m u n ica tio n s  have been  evolving with the advent o f  m ankind. Various tech n iqu es have b e en  discovered 

and adopted  in the past for com m unications. W ith the technical and scientific innovations, th e  com m u nication  skills 

also have developed further. W hilst peering through the pages o f  ou r ancien t history it was distinctly proved that 

p eop le used drum s, birds, poem s, hooting  and o th e r  m ethods as m odes o f  com m unications in Sri Lanka. T h e  drum s 

are being used in villages for com m unication  purposes even  at present. T h e bo ok , "SelalihiniSandesaya" is an exam ple 

w here th e  services o f  birds have b e en  obtained  for com m unication  purposes.

W ith the invention o f  electricity  and the radio waves by M arconi 95 years ag o , the scien tists and en gin eers have 

invented m od ern  com m unication techn olog ies such as te lep hon e, radio, television, telex, etc.

W ith new  developm ents the inter-continental usage o f  radio te lep h o n es and television has b e e n  a problem  

as th e  system s proposed  at that tim e w ere very costly. Also th e  m ethods adopted  to  have th ese  services w ere su bjected  

to natural d isasters su ch  as earthquakes, cyclones, floods, etc. T h erefo re , scien tists and en gin eers w ere looking for 

alternative m ethod s for com m unication  betw een  continents.

In 1945, Dr. Arthur C Clarke had w ritten an article to  the "WIRELESS WORLD" expressing his op in ion  on  usage 

o f  geo-stationary orbit w hich is 3 5 ,7 8 6  km. away from  the earth 's surface for com m unication  purposes, (fig. 1) He has 

further said using 3 positions in the geo-stationary orbit the en tire g lobe could  be covered  for com m unication  

purposes. In th e  sam e article h e  has further elaborated  his views o n  usage o f  3 orbits viz. geo  - stationary orbit, polar 

orb it and elliptical orbit for the use o f  com m unication  satellites, (fig. 2)

W ith th e  invention o f  transistor the hardw are used for telecom m u nicatio n  pu rp oses has developed rapidly. 

D uring th e  Secon d  W orld W ar period  m icrow aves w ere invented and used on  radar applications. T h e  rocketry  was 

invented  by the G erm ans. T h ese  inventions have led to the develop m ent o f satellite technology.

As a result o f  exten sion  research  and developm ent w ork in 1957, th e  Soviet U nion launched  a satellite nam ed 

SPUTNIK 1 into space. Subsequently, in 1958, th e  United States also launched a satellite into space.

T h e fjrst geo-stationary orbit satellite was launched in 1961 and this was a great ach iev em en t in the field o f 

com m unications. T h e  international organisation called INTELSAT (International T elecom m u nication s Satellite 

C onsortium ) was form ed  to im prove the com m unication  techn iqu es in the world. In 1965, the first geo-stationary 

satellite was launched by INTELSAT and used for television broadcasts and for com m u n ication  purposes, (fig. 3) 

Subsequently, INTELSAT has launched a few m ore satellites w ith the in trodu ction o f  new  su p erior technological 

advances.

In Sri Lanka first earth station for satellite com m unication  was established  a t Padukka by th e  D ep artm en t o f 

T elecom m u nications in 1975. Tw o m ore earth  stations be long  to Sri Lanka T e leco m  and few private earth  stations have 

b e e n  added sin ce then.

T h e  m ain features o f a satellite are th e  receiving antennas, transm itting antennas, so lar panels and the 

transponders. T h e  standard life-span o fa  satellite is consid ered  as 10 to 12 years, bu t the m anufacturers' recom m en d ed  

life-span w ould be 3 to 5 years. T h e source o f  energy to the satellites are from  batteries m ade out o f  nickel cadm ium  

o r  nickel hydrogen. In the space, the tem p e ra tu r^ ca n  vary from  100° c  to 256° c  and new  m aterials have b e en  

d eveloped  to  p ro tect the eletron ics inside the satellites.

F or th e  television broadcast using satellite only o n e  earth station is required on  th e  earth  surface bu t for 

telecom m u nicatio n  purposes a m inim um  o f  2 earth stations are required . W hen transm itting television broadcasts,
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the transp on der is capable o f  sending sp ot beam s for specific locations w hich requires high-pow ered  signals. This 

techn iqu e has b e e n  developed to co n cen trate  th e  signals only to thickly populated areas and also to avoid covering 

the sea surface, (fig. 4)
s

T h e pow er o f  the signal is defined by a unit called decibel. T h e  fig. 4  show s the sp ot beam  pattern for ASIASAT 

II o n  the earth 's surface.

W hen a satellite transm its a beam  it is consid ered  that the signal co m es from  an infinite range. H ence th e  signals 

are received through a parabolic dish antenna. T h e  signals that are falling o n  to  the parabolic d ish reflects and 

co n cen tra te  at the focal po in t o f  th e  dish. A nother accessory  nam ed feed  horn  co llects co n cen tra ted  signal and sends 

it through a low -noise blockdow n co n v e n e r to  reduce the frequency to a low er range through a coaxial cable. This 

signal is transm itted  to  the receiver w hich converts the signal into a television signal. T h e  follow ing frequ encies are 

being  com m only  used  in the satellite broadcast system s

1. Ku band 12 - 14 Ghz

2. C-band 3.4 - 4 .7  Ghz

3. S.band 1.545 - 2 .69  Ghz

D ue to rain attenuation th ere  is an energy loss in using Ku-band signals in tropical cou ntries. T h erefo re  in 

th e  tropical cou ntries C-band and S-band are com m only used in satellite com m unications.

In the US and Jap an certain  institutions have already developed antennas with flat surfaces. T h ese  antennas 

have already b e en  fitted o n  airplane surfaces for com m unication purposes w hile in th e  air. Portable Satellite 

Com m unication kits are now  available with IDD facilities.

DATA TRANSFER USING SATELLITES

T h ere  are m any applications in the usage o f  satellites for com m u nication  purposes. Very Sm all A perture 

Term inal technology is qu ite popular in large countries su ch  as USA, India and in the Soviet Union. India has 6 0 0  V- 

SAT term inals all ov er India co nn ectin g  m ain inform ation cen tres o f  the country  and these inform ation cen tres have 

b e en  co n n ected  to  th e  m ain hub in New Delhi w here th e  com m unication  is d o n e through th eir ow n satellite nam ed 

INSAT. T h e  V-SAT technology is heavily used in com m ercial applications su ch as banking and trading, as the 

inform ation from  various places could  b e  obtained  through the com p u ters using this technology. W ith the 

d evelop m ent o f  fibre op tics and advanced satellite technology, a new  co n cep t called "C om m unications Highways" has 

b e en  put forward by technologists and researchers.

LOW EARTH-ORBITING SATELLITES

This article has so  far co n cern ed  geo-stationary satellites and th eir applications for telecom m u nication  but 

it has certain  draw backs as the m essage takes about a 1/4 secon d  to travel to the satellite and to return to  the earth 

station. B ecau se this tim e delay it is difficult to converse w ith an o th er u ser w ho has access to  th e  earth  statio n  in 

an o th er country. T h erefo re  the new  co n cep t o f  using low earth-orbiting satellites for telecom m u nication  purposes 

has now been introduced. Under this system satellites will be kept about 600 miles away from die earth's surface, (fig. 5)

Padmasiri de Alwis
D eputy D irecto r 

A rthur C Clarke C entre 

Katubedda
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SATELLITE COMMUNICATIONS— THE NEED

A

F ig u re  2. Arthur C la rk e ’s th ree  basic orbits.
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IN T E L S A T  satellites (courtesy: IN T E L S A T ).
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The Text book of the 21st Centu
Imagine a student inserting a Credit card-like piese o f plastic in 
to a high-resolution, flat-screen holder the size of a paperback 

book. He selects the size, face and color of the type he wishes 

to read and pushes a button to turn the “pages.” with just a 

touch he can obtain a definition or explanation o f any word or 

phrase on the screen, or he can rotate a crystalline structure or 

the spiral helix of DNA to predict the outcomes of physics 

experiments or to see the airflow patterns created by an eagle’s 

wings.

This is not a fantasy. It could well be a glimpse inti the textbook 

of the future. More than just an electronic or Multimedia tool, 

the textbook of the 21st Century will be process-oriented, with 

volatile, man, manipulable contents, and a knowledge base that 

cAn be endlessly updated and customized. Definitely not a 

textbook for the passive learner.

Today, of course the, the basic instructional tool is still the 

traditional paper textbook-sometimes accompanied by a 

computer diskette containing exercises for examples. Often 

these ancillaries computerize a task that might be done just as 

easily with paper and pencil. They don’t begin to take advantage 

of some of the most exciting possibilities of electronic textbooks: 
simulation, multimedia construction and collaboration. 

Certainly print has its limitations. It is static, it is linear, and has 

a knowledge base, it is very thin: if you want to know more 

aboutaparticularsubject, 

you can’t get hold of 

fu rther expiations or 

illu stratio n s w ithout 

leaving the book and 

going toanothersource.

T hats why it is so 

im p o rtan t to add 

electronic media to the 

to o ls used  in the 

classroom , although 

admittedly the process 

isn’t always as fast or 

sm ooth as we might 

like. The technology is always many steps ahead of the ability 

of educational intitutes to absorb and exploit it.

New Learning Strategies
Simulation, or "situated cognition,” as it is sometimes called, is 

away ofputtinglearningintoacontext. Multimedia cons traction 

can best be described with the example of a project that is part 

o f a long-term research effort called Apple Classrooms of 

Tomorrow. The project, called “Sun of Heaven," consits of a 

deep-content database about the history of china. It enables 

high school kids who are studying China to prepare

rq^iltimediaconstructions on a topic o f special interest instead 

of traditional term papers.

The projects database contains not only the complete contentsof 

a textbook on Chinese history', but also a collection of videos 

and still shots o f Chinese artifacts that span more than two 

thousand years. Stiudents used the Macintosh to search this 

rich database for words, images and sounds that would be 

relevant to their topic. Ultimately, the students combined all of 

these resources into a multimedia presentation. The results 

were impresive, but more importantly, the process was both 

engaging and instaictive.

The thired learning strategy that tomorrow’s textbooks will 

encourage is collaboration. Electronic networks have already 

changed the ways that students and scholars work and interact. 

Collective authorship of scientific papers is now the rule, as the 

researchers in farflung laboratories share data and ideas on a 

daily oreven hourly basis. These electronic messages constitute 

a continuous dialog that may eventually take the place of 

scholarly journals.

In the same way, textbook authors (as well as adopters of 

textbooks) may go on-line to update, revise, and improve their 

own and others books on a continuous basis, adding new 

perspectives and enhancing documentation.

"  In the Information age, a diverse 
educational experience will be the critical 
foundation fo r success. What tomorrows 
students will need is not just mastery of 
subject matter, but mastery of leamig. 
Education will not be simply a prelude to 
a career, but a lifelong endeavor." 
fohn Scully • Ex • CEO Apple Computer Inc.

Sm aller, Cheaper and 
Sm arter
To realize the textbooks 

of tomorrow, we will need 

to make our computers 

sm aller, ch ea p er and 

smater. Miniaturization is 

vital to ed u cational 

com p u tin g, p recisely  

because we need a mix of 

tech n o lo g ie s  in our 

classrooms.

Miniaturization gives us a 

CD-ROM Atlas without 

sacrificing the globe, and it gives us a multimedia lesson on 

Beethoven without sacrificing the piano in the corner of the 
room. As the hardware shrinks, so-over time-will the price. 

But making the machines smaller and cheaper won’t get us far 

if we don’t also make them smater. As long as instructional 

technologies remain delivery vehicles, learners will remain 

passive. We mustn’t get so caught up in the glitz o f  these 

entertaining delivary systems that we becom e .satisfied with a 

passive envirinment.
Janaka Perera, Manager Training,

Wijeya Graphics (Pvt) Ltd.


