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AESTFACT

Tte pvrrose of this thesis was to «carry out a sicple
Fropcsal fcr Kcrear computer industry and governmernt.
Furtlermcre, this tlesis is a general proposal in terms of

¢ ey

3 social and ecoromic factors as well as technclogical
factcrs. This thesis includes a general froposal fcr the
near future (i.e., "scftware bcuses" activation, develcfpment
cf a sinc¢le market, and tbhe shortage ¢f software techrical
Ferscnnel), a geperal froposal for the distant future (i.e€.,
social [clicy, comjuter research and development center’s
€statliskmert, ard semiconductcr company establishment), and
A gereral fproposal 1fcr the Korean computer marketing field
(i.e., ccnsumer education, 1lcw cost/high performance strat-
€gies, diversificaticn and differentiation strategies, and
focal pcint strategy). A study c¢f Korean comfputer ccmpanies
and gcvernzent is nct completed, and can not Le. Therefore,
the authcr's reccmmerdations are descrited in the Chapter V.
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A cereral guideline for the Korear computer industry is

needed fcr develcpin¢ the ccumputer eiffectiveness and erfi-
ciency. It 4is the cpinion of the author that sccial and
€concuaic factor's rather thaz techmnological factor's will
gainly determine the future dJevelopment of computer tech-
nolcgy ir Kcrea. The major advantages that cccur frcam this
social and economic ferspective are;

(1) The formulation c¢f froper social and economic pclicies
in relaticr to comjuters is far more important than the
forzulaticn of a techiical folicy, and will have a greater
eifect ir determining whethe€r cr not Korea benefits frcm the
fotertial cf computer technclcgy.

(2) Any attempt to [fredict future develofpments exciusively
cn the lasis of teckrological <ccnsiderations is dccmed to
failure.

Jo develcp the Korean cciputer industry, the author
descrites fcur secticrs of this thesis:

(1) For the purpose cf understanding the proposals Lty non
computer prcfessionals, amn overview of computer systess is
discussed in Chagpter 1I.

(2) In cxrder to =suggest the proposals for the Kcrean
conputer industry aré government, a study of the Kcrean
computer industry ard technclogy is discussed in Chafter
1iI.

{3) A propcsal for tke Korean computer industry and gcvern-
gent in terzs of social, eccncmic, and marketing strategies
is discussed iu Chapter IV.

10
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(4) Ccnclusions and Feccrmendaticns

At tlte e€nd is ar Apj;epdix which contains the list c¢f data
elemerts frcm major ctaracteristics of manufactured gccds of
majcr ccaputer comparies ard a map of Korea. It is thLe
authcr's relief that the prcpcsals will be able to Le easiiy
applied acccrdirg to the eccncrical and techrnolojical demanc

¢cf tke frtires
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A. H2RLWAERE

Tke Lkardware comjcnents c¢f a typical comguter sSysSted arce
the Central Processirng Unit (CEU), Memory ELjuipmert, and
Input/Cutput Eguipmert. Tbke different components comsuri-
cate wnitl cne ancther cver a group of wires known as a BUS.
Figure 2-1 showss tke hardware components of a tyjical

conguter system.

°°°°°° ——=—-= et IR Bttt so=—===|
Central Main- ! AUXill-} ) Ingut ! ‘Output
y . .
Erccess Memory ary Device | lDev:.ce
Unit Memcry
....... | fof fmememy |l
o T
T Bos T !

Figure 2.1 Ccoponents of a Coaputer Systesx.

1. (Central Erocessing Unit (CRU)

The CPU corresgonds tc the brain in humar ccmfputa-

tions. The CPU carxries out the calculations called fcr by

the frogram and contrcls the other components of the systea
as well. 1The central processor operates ipn fetch-execute
cycles. CLuring the fetch part of the cycle, the certral
processor fetches the next instruction of the program from
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F: zain HE€EZCIY. During the execute part of tae cycle, the
}_ central frccessor carries out the operation called fcr by
A the irstruction. If the reguested operation requires the
tse cf cther hardware compcnerts, such as input cr cutgput
devices, tken the certral prccessor sends these devices the
necessary control sigrals sc that each device does its jart.
Thercefcre, the CPU is a contrcl section of a computer. So,
the gajcr frncticns cf the CPU is to control the interpreta-
tion and executicn of instructions. Especially, in recent
years, ccifuter engineers have learned to construct an
€entire CEU on & small chip of silicon that can ke nmass

prodcced at low cost. [Ref. 11.

2. Memcry (Storage) Unit

The memory urit contains a 1large numker cf data and
instructicns. Also, the mexory unit can be divided intc two
kinds cf mezory units, that is, the main-memory unit arc¢ the
auxiliary-memory uanit. The memory unit corresponds tc the
Faper tsed Lty the human calculator. The purpose cf memcry
unit is tc store both instructions and data.

a. Main-Memcry Unit

The wmair-memory is used to store two things,
that is, the program that the c¢computer is currently
€xecutirg ard the data that it is currently mapipulating. As
sas descrilked before, the main-memory is a kind c¢f faper or
scratch-pad or black koard that holds rot only the data the
computer is working with but the instructions it's fcllcwing
as well. Also, the main-memory is divided into a large

nunker cf separate memory cells or memory locations. Each
mzemc1y lccation holds a fixed amount of data and has an

address Ly which it can be referred to for the purpcse of
storipng ¢ata in it or retrieving data from it. Especially,
the gairc-memory wunit can read a 1large number data and

13
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instructicns rapidly. That is, tae @memory access tige is :
very shcrt. The memciy access time is the time required to 3
locate ard transmit the information. On the ctler Lard, i
pain-gzencry is tco exyensive fcr long-term storage cf large -
cata files and program libraries. [Ref. 2] iy
k. Auxiliary Memory Urit -

]

The orgarization of the main-memory unit rakes .

use cf transistor circuits. So, the price is very exfpen- ﬁ

sive. There are twc major types of auxiliary memory urits, K
gagnetic tape and macretic disk.

(1) Magretic Tape : The advantage of magnetic tare is the
- ablity tc store as much data as necessary, because ncre tafge
can always be added. The schematic representaticn of
ragnetic tage memory will e discussed next. In crder to
access a particular item of information, the tafpe must ke

starte¢ and rewound. for exasmple, suppose there are a rumter
¢ musical selections recorded on a tape. To rplay the selec-
tions in the same order as they are recorded on thke taje,
there 1is nc problen. Just put on the tape and let it play.
Eut if ycu want to play a selection near the middle c¢f the
tape first, then on€ near the beyinuing, then oae€e near the
end, and sc on, it will waste a lot of time windirg and
rewindirc the taje fcr the rext selection. That is, a draw-
kack cf magpetic targe.

(2) MBagretic Disk : Magnetic disks looks 1like fphcncgraph
Iecords kut work on the same [frinciple as magnetic taje.
Most ccmruters use the magnetic disk as auxiliary memcry
units. Sc, the magnetic disk is one of the most impcrtant
€quipgerts in a currert computer system. In crder tc under-

stand hcw a disk works, one cap imagine a fphonogragph-record-
like disk attached tc a spindle a spinning rod. An access ;
arm ccring in from tlke side pcints toward the center cf the ]

14
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spinnirg disk. Tne access arg lcok like a twc-pronged fork,
with cne freng gecing akove the disk and the other Lelcw it.
At the erd of each ficng is a read-write head that records
and plays fack data. The head oxn the top prcng reccrds and
Flays lack from tne top suriace; the nead ou the Ekcttoz
frong dces the same from ton€e bottom surface. The access
arms car mcve the read-write heads eitaer in tcward tLe
center of tke disk cr cut tcward its edge. When a read-write
head is in a particular position, the jorticn of the disk
that acves upnder it as the disk spins is called track. 1In
contrast tc tape, disks reguire no winding or rewirdicg to
access a rarticular cata item. Instead tne access arm [fosi-
tions tie read-write head over the track containing the
desired iten. Shortly thereafter, the spit of the dask
carries tbhe itemr beneath the read~write bead. Tracks cr the
disk can re accessed in any crder desired; for this reason
disks are called ranécm-acess media. [Ref. 2].

-

3. 1ppct/Qutput Iguipment

The functicn cf Input/Cutput equipment is tc fprcvide
fcr ccrmunication between the rachine and its humanp users, a
Beans is tlus needed to ccnvert information from machine
languace to humap lancuvage. 7There are many different kinds
of input/cutput equirzent. But, instead of trying tc survey
all kirds «cf input/cutput eguipment, the discussicn will
focus c¢n ccrputer terminals, key-punches, card readers, and

bigh-speed printers. A conputer terminal consists ¢f a
typewriter-like keykcard and either a televisicn-like
display screen or tyrewriter-like printer. The tersgiral is
connected tc the rest of the ccmputer system rty wires, which
- . mays€ and cften are crdinary telephone lines. Data tyred on
- the keykcaré is transmzitted over the wires frcm the ccrfuter
' is eitler displayed on the screen or typed out ty the
Frinter.
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a. Key-FEunck

The most popular kind of punched card is divided
into €0 cclumns, each of which can hold the puncled ltcles
representing one character. Thus, a standard punched carad
can kcld cre typed line, which may be up tc 80 characters
loag. Funched cards are made with a device kncwn as a
keypurch, which is ecuipped with a typewriter-like keykcargd.
Tata tyred on the key~rkoard is juncaed on the <cards. 7lbhe
keypurca will also print the typred characters along the top
edge cf the card. Tte printed 1linpe is for a nuran reader;
the funched noles rerresent the same intormation fcr tne
computer. [Ref. 3].

. Card Reader

To make cata punched on cards availakle tc the
computer system, the cards are fed intc a device kncwbn as a
card reader, which obtains the data from the cards by
sensing the punched kcles. The computer system can funch its
cwn cards using an cutput device known as a card [fpunch.
Cftepn a card reader and a card punch are combined inp the
same upit. [Ref. 3].

€. High-Speeé¢ Printer

Ofter ccrputer systems @must produce large
amounts cf rrinted octput, such as bills for all of a ccmga-
ry's customers or checks for all of its employees. Fcr ttis
Furpcse, a bhigh speed printer is called a liae frinter.
Eecause it frints an entire lire in a single operaticn. Scme
tigh-sjeed printers can print thousands or ever ters of
thousand c¢f lines per minute. [Bef. 3].

1€
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E. SCFIWARE

Tke ccoputer system software consists c¢f programs that
direct tike Lardware. The software can be divided intc two
kinds cf sctftware, tlat is, system software and agrlication
software. System scftware consists of jrograms that fermits
the ccoruter to exectte other frcgraams. On the otlker hand,
applicaticn soiftware consists ¢f programs for doing all the
cther Zcks unrelate¢ to cosputer oferations, such as
marketinc, payrolls, and playirg games. The next gcrticn of
the tiesis is devoted to system software.

1.

(1]
o)

gosramming langquages

The rrogrammirg lamguage can be divided into machine
language, assembly larguage, and high-level language.

a. Machine language

The central rrocessing unit of a computer systen
can c¢rly execute instructicns expressed in a binary-cocded
fora kncun &s machine ccde ¢r sachine language. Programmers
usually exrress machire codes in either octal or hexadecirmal
notaticn, cdepending on which is more <convenient fcr the
Bachire in question. Houever, there are several prokless in
fachire language.

First; Almwost every instruction in a wachine 1language
[rograr contains on acédress referring to a locaticp ir main
semory. If a rrograx must be revised and it is ccamcn to
Ievise programs to meet changipng needs, then the lccatichns
in which the various instructicn and data items are stored
will likely change as well. This means that even a sgpall
Ievisicr gmay make it recessary to chanye the address fpart of
almost every instruction in the program.

17
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Second; lachine language prcgrams are phrased in ccufputer-
criented terms. They refer to such features of the interral
constructicr and operation c¢f a coaputer as the accugulatcr,
the ccnditicn-code recister, operation code, and mair-memcry
address. [Fef. 1].

I. Assembly language

The central prccesser of a computer car rot
€xecute assembly lancuayge. It can only execute Dmachine
codes. Fefore an assenkly language prcgram can be executed
ry a ccmputer, it must be translated into machine languace.
Also, tkere are seveial proklems in assembly language.

First; Cre must still phrase frograms in terms of gachirne-
criented ccncepts such as central processor registers and
main-pencry locaticns, rather than in terms of the ideas
zost ratcvral to the froblem cr to the user.

Second; Each instruction to the <computer still has to be
troker dcwr intc small steps, such as ipdividual 1lcags,
stores, additions, ard subtracticms. ([Ref. 2].

C. High-Level Frograxring language

In order to avcid the problems of mackine and
assexkly languages, people have devised user-criented
languages, that is , high-level languages. 1These languaces
allcw prcgrammers to instruct the computer in the terms mcst
natural fcr a particular prcblen, user, or field of
€endeavor. Eecause tlere are so many problems, users, and
fields c¢f endeavcr, there are large number of higher 1level
langtages, €.g. BAS1C, COBCl, FCRTEAN, and PASCAL.

#BASIC --Eeginner's All-purpose Symbolic Instructicn Code.
It was criginally designed as an extremely simple lamguage
for teaclting prograsming tc beginners. Now, BASIC 1is the

1¢
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most widely used programming language in education. Ee€caise
cf dits sigplicity, it is easy to implement cr spall
conputers, so many cf the small computers now use€d Lty ipndi-
viduals, prcfessionals, and swmall businesses are fprcgranmged
in ERASIC.

*CCECL--Ccmmon Busiress Oriented lLanjuage. It is the mcst
widely used Frogramming language in Eusiness data
frocessirg. [ Bef. Z]. CCECL 1is oriented toward the
Frocessirg cf the larce files cf data that occur ir kusiness
applicatiors. The language caters tc Lusiness users by
allowirg instructions to be =started in English-like words
and rlrases business feorle prefer rather than as mathemat-
ical fcrsgules.

*FCEIFAN -- Formula Translation. It 1is cne of the cldest
and mcst famous 1lancvages. As its name suggests, FORIERAN
caters tc scientists, mathematicians, engineers, etc.. Ffor
gsany years FORTRAN was the c¢cnly hijher level language avail-
able cr many ccmputer systems, so just about every igagi-
nable ccmputer application bhas at one time or anctker
frokakly keen prcgramased in FCEIRAN.

*PASCAI--The general-purpos€ lanjuage, which is rarzed
after tlte French [flkilosofher and wathematician Blaise
Fascal, bas recently kecome extremely sorular for teaching
conmputer science, edcing out cld standbys like FCEKIEAN and
EASIC. [Ref. 3].

COMEILEE--Of course, a comfputer's central processor can no
gore directly execute a prcgram written in a higher 1level
languace tkan it car execute an assembly language frcgraas.
The defirition of a ccmpiler is as follow:

"a ccariler is the scftware tc ccocnvert a fprogram din a high
level larguage such as FORTRAN into an assemtly language or

15
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pmachire lancuage prcgram"™. [EKef. 2]« It is well-kncwb ttat
Frograsaing languages increase the ease of coamunicaticaos
with a ccmputer. This is so fecause they often permit ideas
to ke written dcwn ir the crder and form that pecple think
cf then and because tle alternatives, namely, progragrirg is
the language of the machine itself is awkward, dindirect,
complex, ard error [prone. Thus, there has arisep a vast
class cf specialized [frograms (called conpilers, irter-
preters and translatcrs) which transfcrm the raw ccmputing
Fower c¢f a piece <cI couaputer bhardware into igaginary
gachires tc frccess (rograpd written in synthetic [frctlem-
crierted larquages. JThese languagye translaticn prcgrams are
rart cf tke set ¢f prcgrams that are called "software".

-~

<. Cperating Systems

Tke deciniticr cf an operating system is as fcllcwus:
"We view ap cperating systen as the programs, implemented in
€ither scftware cr firmoware, wbich make the hardware usatle.
Hardware prrcvides "raw computipg power", operating sjystems
gake tlkis fpcwer converiently available to users." [Fef. €]«
Next, the functions ¢f an <cferating system are as fcllows:
An operating system is primarily a resource manager aré the
frimary resource it managers is computer hardware. It
frovides many features including defining the ‘"user irter-
face", <sharing the Lkardware arong users to share data amcng
themselves, scheduling rescurces amony users and reccvering
from ericrs. The key resources an operating system maraces
are [IOCESSCrs, stcrage, imnput/output devices and data.
Cperating systess arxose [rincipally in response tc¢ an
increase in the cost and speed cf computer hardware. Mayke,
in tke early days «¢f computing, people sat at the @wmain

conscle, acd wken they wanted to stop their prograzs and
think fcr wkile, they fushed a stcp button and permittec the
gachire tc sit idle cntil they were ready to resunme. Also,
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the cjeratirg systenm interfaces with computer operatcrs who
are recple charyed with the respoansibility c¢f momitoring the
cperating system, responding to reguests for interverticn,
mounting ard dismorrting tapes and Jdisks, loading and
unlcading cards. The operatingy system interfaces with
systenm frograamers arnd system administrators. The =sjsten
Frograrsers are jene€rally ccncerned with maintaining the
cperatin¢ s)stem, tailcring it tc the needs of the ipstalla-
tion, acrd wmodifying it tc support new tyges of devices.
Among tte alove functions of tae ogpgerating system, it will
ke discusseé abcut tike inputs/output ccntrol system (ICCS)
and tte Icader in detail. The input/outgut contrcl systea
is opre ¢f the functicp of an cperating systenm. This suk-
systen provides elakcrate sequences of the machine comgands
to ccrtrcl the activities and buffering of tke infput/cutfput
devices. IOCS is divided again, into two major fparts, that
is, the Fcreman or Trap supexrvisor and the IOCS cferating
ccnmards and suk-commands. These are prcegrams that issue
the actuval I/0 comzands to the devices or contrcllers,
receive 1/C traps, 1report results to other software, keep
track c¢f device activity, and provide error-recovery cara-
rilities. Also, tke operating system must alsc frcvide
Frograss ard sul-prccrams into the computer nmemory, 1loads
any required suk-roctines, and links the sub-routines and
the frc¢grams together.

C. CCEEABISON OF TYEICAL CCMPUTERS

- Ir this section will be discussed several kinds of
computer, that is, a large general-purpose computer, a large
gini-ccmruter, a small mini-ccoputer, and a micro-ccmfputer.

-y
iy

-

L The large ccmputer described is an IBM 370 mocdel 168, ttat
ﬁ is a ccrputer widely used fcr data processing. The large
] gini-ccmputer descriled is the Digital Equipment (LEC) EDP
b
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11/4%. The small siri-computer is the ccaoputer autcmation
NAKEL ¥INI, a popular systenx ccmputer. The micro-conputer is
the INTEIL MCS-30 based on the widely used INTEL §08C micro-
FLocesscIr.

1. larce General-Purpose Ccomputer
3. Cost and #%ord Length

The large general purgose computer is sc e€xpen-
sive ttat it could orly serve as a central computer faciiity
for a large instituticn. The largye general-jurpose ccrputer
would reyguire a specially traiued staff of programpers,
analysts, and operatcrs, etc .. Also, it has many fperiph-
€rals, =such as card readers, line printers, disk aand tape
systexs, and terminals. The large gjeneral-purpose ccaputer
coulé frccess vast nuaker of reccrds. Aliso, the word length
cf the large general-purpose computer has twice as 1lcng a
sord as the mini-comjputer ard four times as long wcrd as the
Eicrc-ccaoputer. Typically, the large gereral-purpcse
computers kave wcerd lengths of 32 to 64 bits. On the ctter
hand, wmiri-computers use 12 to 32 bits, and micrc-ccrputers
4 to 1€ lLits. In order to measure the power of a ccmputer,
the wcrd lergth is ar important factor. [Ref. 6].

t. Memory Capacity and Icnstruction Execute Time

The large general~purpose computer can lancle a
large ascunt of prograss and data without using secondary
storage. Such memory capacity is necessary to handle large
files, <ccrmplex calcctlations, and detailed reports. For
instarce, the memory capacity of IBM 370,168 is 8.4 millicn
Lytes [Ref. 6]. Alsc, the large computer is alout seven
times as fast as the sini-ccofputer.
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¢. Input/Cutput Data Fate arLa Peripherals

The large general-jpur;ose coRfputer car trarsier
data at a puch higker rate tmar a smaller one. Alsc, it can
utilize bhigh-speed disk systems and other devices trat
transfer millions of tits per second. 1In this categcry, tne
large gereral-gurpose computer is many times as gowerful as
the w@gicrc-computer. Furthermore, large general-purgcse
computers, in general, have Letter instructions ané harcware
for handling input/cutput. 7They o2ave iLput/cutput charrels
and ccntrclilers that can be activated with a few instruc-
tions and can then transfer 1large amounts of data withcut
furtier rrccesscor irnterventiorn. dany peripherals are izue-
diately available for large <ccoputer manufactures and inde-
rendert peripheral marnufactures. The user can purchase fast
rerifplerals tor the final prcduct.

¢. Software

Much wuser software is availakle for 1large
ccmputers; it ranges from common mathematical functicrs and
record bandling frograms to such highly specialized agplica-
tions fprcgrams as acccunting systems for a particular class
cf engineering probleas. The availapility of compilers for
commcr ccmpiter languages means that the vast tacklcg of
[rogrars writtem in FCRTRAN, CCBCL, PL/1 and APL can ke used
directly large-comfputers.

2. Pripi-comruter

a. Cost and kord Length

The large &ini-comptter is tco expensive to De part of a
prodcct. however, the applications ot large mini-ccamfputer
are latcratcry, small business or small industrial flant.
The large mini-ccmputers can also serve as secondary frcces-
sors for 1large cornfputers. The small mini-comrfuter is
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irexpersive enough tc ke part cf a factery machime, Larking
termiral, cr test systen. The word leagyth of 1large zinpi-
conguter and small miri-comfuter is twice as long a wcIa as
the micrc-ccmputer ard half times as long a word as the
large ccupcter. [Ref. 6]).

Y. Memory Cajacity and Instruction Execute Tiue

The mini-comguter bas far less memory cajacity.
So, cperating systems, c¢cifpilers, and «cther =scftware
cesigreéd fcr these ccrputers must occupy less memcry cr Lse
seccrcéary storage. Mini-cchputers are generalliy used 1in
applicaticres invciving short j(royrams and small amxcurts of
data. Alsc, the instruction execute time of mini-ccmputer is
cne-seventh as fast as the large purpose «computer. Or the
cther hard, the mini-conputer is four tiges as iast as the
gicrc-ccrojuter.

c. I/0 Lata Fate and Feripaerals

A mipni-ccaiputer shculd frequently transfer the
Gata cre wcrd at a tigse. Of course, the mini-computer cawn't
bandle bigh-speed icrput/output devices. And, the nmiri-
computer can't perfornm much cther work. Few peripherals are
availakle with an off-the-shelf interface for deveicpment
and fcr the final prcduct. Ic cther words, mwmini-ccmputers
generally use a few simple gerifpherals. Such as «ccntrol
Fanels, rumerical displays, keykoards, tele-typewriters, and
a paper-tape readers.

d. Softuare

The user of mini~comfputers will f£ind far less
systegs and applicaticrs software avaiiable. A simple cper-
atiny systex or aonitcr, an assembler, and a few ccuion
compilers cr interpreters are all that can be exrected.
Sometimes even this scftware requires memory and fperirherals
kteycnd those supplied with a zinimum systen.

24
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e 3. Pricro-cormputer

a. Cost and word-Length

The ¢csts ««f a micic-computer is one-teath as much as the

small giri-computer. It could , therefore, be ffart ci a )
syster ccsting 31000, =such arplications as electronic casa
registers, (KT terminals, Counters and small instruments are

all pc¢ssitle. Cf ccuvrse, the manufacturer of such items

would use many =@micrc-computers, an order of 10000 devices

would ke ccnsidered large. The word length of micro-ccmjputer

has half as long a wcrd as mipi-computer and has cne-fcurth

times as lcng a word as large computer. [Ref. 6].

L. Memory Cafpacity

The micrc—-coaputer has far less memory capacity
than a large comfputelr. That is, it is almost the same as
the miri-ccuputer. Especially, micro-computers are slower
than gici-ccmputers kecause their longjer word lengtlk allcws
them tc address merory more efficiently.

¢. Input/out;ut Rate and Peripherals

The maxizux Inputs/Output data rate and perigh-
€rals are almost the same as the mini-ccmputer. Especially,

gicrc-ccuogputers are used in low-speed applications.

Situaticr involving uhuman interactions, for examfple, (e€lec-

«
«
[ 2 R T
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tronic cash registers c¢r videc games) are ideal for ricro-
L% computers. Because tte resronse time of a person is aktcut a
Ej tenth cf a second. Also, paper tape, floppy disk are avail-
Ef able fcr micro-ccmputer in terms of peripherals.
51 d. Software
L
{? The micrc-computers, Jenerally, have even less
1; software than small sini-coaputers. That is, few ojerating
L systeu cr ccmpilers are availalle.
]
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L. ECIENII2AL APELIC2TIICNS CF MICRO-COMPUIERS

Micric-ccmputers are useful for varicus agplicaticrts,
that is, ccrsumer/instituticpal, commercial (point-cf-sale),
gilitary, industrial, data rrocessing ard teleccmpurica-
tions. 7Takle I is the exasrle of the wide range c¢if these
proaccts. [Bef. 3].

TABLIE I
Aprlications of Micro-comfputers

e e e e . Suely
— S o G . Seegnd

ST R B
Ccnsumer educational systems, intelligent tcys |
I P ané_games, grograssable agsliances. |
Lata Froces-{office computer, I/0 controller, ]

‘ sing Frcgrammatle calculators, peripheral ;i
Frccessors. r
| |rilitary  |navigation systems, simalatcrs and
training eguipment, communicaticos. i

Teleccrmuni-{rexcte terszinals, proyrammakle ccntrel-{ |
| . . . .

J caticn lers, switching system, multiplexors,

f Jerrcr detection/correction. i |

- i e s (| ————— . ———— - - - — - ——— - WP - - — - - - - - -

» .: ‘, ~l>
v ~

L
SRR DY

rI
-d
]
[T
1=
i+
(o}
o
et
([
n
o
1Y
I+
{19
[4e]
Lx]
[
Q
T,)
ltn
itn
-
Its
o

Ty T T

It could be applied in support of administrative or
managerent functions. The main advantage is the more timely
availatility of the regquired informations. Soame reducticn in

the adumiristrative «c¢cst can Le foreseen but the «crder of
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this reduction may nct be significaat. Ecopomy in ferscanel
would nct ke exgpected. Geperally, this apglicaticn is a
ster fcrward but aot c¢f tremendous signiiicance.

- .

2. Military Applications

These appiications include reliable modern cczmurni-
caticns, tactical =situaticn compilaticn and disgiay, and
centrcl c¢f senscrs ard weapobns. The importance of these
applicaticns can not te over—-emrhasized. They prcvide the
means fcr the eiffective coammunications of the mcderr mili-
tary warfare.

Telecommunicaticn is cpe c¢i tbe most fruitful areas
for ccuoputer applications. Sa, this portion will be
discussed irn detail. The definition of telecommunicaticns
is as fcllcw: “The art and science of communicating at a
distarce, especially ty means of electromagnetic impulses,
as in kadic, RADAR, 1V, Telephcne¢,etc.". [Ref. 4). There
are tkree major impcrtant fields in telecommunication, that
is, 1large scale compiter netwcrks, telepncny apgplicatiorns,
identification systeixs.

da. large-Scale Compuyter Network

large-scale conmputers and associated cretwcrks
are directed at a narrcw market of speciaiized users. Nariow
garket means that mary banking and financial applicatiors,
insurance, reservaticr systems, etc.. Although the market
for such applications is a parrow market, it is large and
growirg in terms of tbe numker of users. Data comaumication
systeos can be used tc implement a wide variety cf special-
ized data processing applications, that is, message
switching, fiile pmanacement, data coliection , etc..
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*File Managemzent : It refers to the remote updating of a
centralized file, «¢r other f£file handling and [frccessing
functicps from a remcte locaticn.

*Message Switching: It refers to thée processing aré cceamu-

picaticn of zessages cver limited channel capacity systeas.

*Data Ccllecticn: It refers to the use of a remote staticn
to prcvide ctpdated «¢r current iniormation to a centralized
file. In crder to design a data coammunicaticn, the traaps-
missicn technoloyy, ccmmunication technology and network
structure ard technclogy shculd te considered. The lasic
role c¢f a micro-frocessor in a data cormunication syster is
that c¢f acting as a ccmmunication processor. The rcle of a
commuricaticn prccesscr is to interface or “Front End" the
host fprccessor with the ccmaunication channel (See figure

-==—==-—«~- Ipdrut mm——ee e ———— j
ccumunlcatlon lire  |======-- >{FEP(Front- |
e —me———— -‘dxlver {-==--=--—-1End Processor |
1 channel -------- Qutput
=== ===
|
d Semm ST T smTEmssEes- mesTsssseee
‘Iexmlnals f
--—---------‘ Host Processor
. - wn ah wp amen e e =
Rttt bttt i
| |
‘ -------- - - - S S -
Storage J

Figure 2.2 Compunication Processors.
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2.2) . Alsec, there are gernerali functions im a cemfuter
retwcrk, ttat is, scheduling, [foliing, storage ard ruif-
e€ericg, cata lick ccentrcl, ccde ccnversion, etc.. Now, many
cf the aktcve functions are perfcrmed by using micro cr miri-
comguters. Also, in cirder tc perform distircct functicrs ir a
éata ccxmuricaticn system, th€ BLICro-processor can ke used.
For exangle, protoccl handling, error checking, Facket
gessace fcrmation, synchrcrization and multiplexcrs.
[BRef. 3].

t. Telephone Aprlicaticns

The particular apglications of micro-gprccesscrs
in telertceny applicaticns are as follows:

Switckircg systems, dicital speech encodingy, digital filters
and trarsaction telejbone systeans. Also, the field of
computer ccamunicaticns through the switched teleghcne
retwcrk is an imfportart area.

1) 1Telerhcne Switching System [fprovides communicaticr links
Letwveen specified lires in response to subscriber requests.

The switching network is the @wmeans of internal Jjunction
circuts.

2) <[Ligital Speech Ercoding is an important aspect of the
develcpment of digital facilities in the switched telefphcne
retwcrk. There are tao types digital speech encodirg, ttat
is, delta acdulaticn and pulse code modulation (PCH).

*Delta Mcdulation: It is Lased on comparing the infut
analc¢ signal with a referance signal on a fperiodic tasis.
So, dGerending on the result of the comparison, a digital 1
cr 0 is trarsmitted. The referance signal is most typically
oktaired ky means of a feedtack 1loop from previous infut
signals.
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*pPC¥ : It is Lased on sam,ling the imput analcg wavercrm
at a predetermined rate , juantizing each sample, and ccding
it ir terms of a segquence of fulses. Micro-processors ray te
utilized ir a delta mcdulaticn or PCM transmissicn systeas
for rumercus control and monitcrinyg functions.

3) Digital filters are devices that prcduce a predetermined
digital cutput in respomse tc a givenm digital injput. The
digital filter is useful for telephony, radar, ané sigral
Frocessirge. A digital filter ccnsists of elements for muiti-
plicaticn, addition, delay, and storage, to oktain a fredet-
€rnined trarsfer functicn c¢n a given input digital signal.
There are two ttasic types of digital <filters, that Iis,
recursive ard ncn-recursive filters. A recursive filter
utilizes a feedback ccrfiguraticn tc provide anm injut sigpal
utilizinc previously calculated outputs. However, in a
pon-recvrsive filter crly the input to the filter is used to
determine tle output signals. [Ref. 3].

c. Identification Systen

Identification systems are another impcrtant
applicaticn area of telecosmurication. The identification
systexs are used tc nmonitcr cr control the lccaticn cf
goving vehicles, suck as trains, buses, police <¢r cther
service veticles, frcr a central location. The operatcr cay
transfer ccumand to @a specific vehicle on the basis of the
locaticn informatiocn which has forwarded from the vehicle to
the central station. [Bef. 3)].

E. HIFLRABE AND SOFIRARE TEENIS

Cas

1. Eeidware Trercs

Tte hardwvare is cltanginy constantly. There are
several trepds in hardvare. [Fef. 19].
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First; Levices are lein; increasingly more integrated so 3
that eacl dces mcre tkan ever tefore, wmany perforsirg func-
tions that pight earlier have keen performed by two cr mcre

o L
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devices. Ccmputers are abscrbing functions often ferfcrazed

. v

in the past by separate units. Tane result is that the cc¢st
c¢f fperipkeral cecntrcl wunits is declining, amd in scae
conficuraticns, actually disapfpearing.

[hid A

Second; As the use c¢f <chip technolojy conmtinues to reflace

A

clder, u©ore mechanical units, equizment wiil bave fever

k)

;l
1Y
g

goving parts to treak dcwn and fewer components. This gearns
that ccsts will continue to go down, takinc the use cf adci-
tional devices 1rnore affcrdatktle. Furthermore, with feswer
goving rarts, the oppcrtunities to imprcve availaktility with
fewer and faster repairs beccmes fossible.

Third; kcre vendors are integrating within their prcducts
frograas once writter Lty users. So, making equipment mcre -
reliakle, much less eipensive, and easier to operate. ¥

In adéiticn to the atcve trends, firmwvare will be discussed " i
kere. TLe firmware (the marriage of software and hardware) g
trends will be discussed in this section. The trend tcward

the use cf firmware, tcsually ip the form of microcode (ociten
residirg cn diskettes or im chips), has also enccuraced

vendcrs tc add increasing agcuprts of self diagnosis in their
€quijsert. These aid service personnel and users in kee€fing

i

Py

devices oreraticnal for 1lcnger periods of time Letween
kreakdcwns, while reducing the cost of maintenance. Such
diagncstic and ccrrecting tccls identify a variety c¢£ frcb-
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lens and car even coriect scme of then.
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2. Software Trerds

a. Programming languages

Before 1ccking <cver tae [programming language
trends ir software tremds, the m@major problems of current
Frograraing languages will be discussed. For many years,
language design has leen based cn the computer architecture
ci tie time. Fecr many years, the computer desigrners have
attenpted to improve cn the Von Neumann architecture.
€imilarly, the language designers anave attempted imprcve the
converticnal prcgrasming language without atteapting to
desigp ar innovative froyramminy language. In other wcrds,
current fprcgramring languages are based op Von Neumann
computer. So, they are built around a Ecttle
peck:hcré-at-a-Time. In trief, conventicnal G[procramsoing
languaces are imperative, nct functional. Under this large
gore ccrylex comgputer syster, more difficulty and frclleas
arise. 1hkere are alsc software cost problems in the c¢conven-
tional frogramming language. Nowadays, as was descriked
kefore, the harcdware cost is Fecoming relatively less than
the scftware cost in computer systems. This means that the
software ccst is coming up ccntinuously. There are numercus
duplicaticns in cost of design, implementation, testirg;
maintenarce and training that wmust be repeated fcr the
translatcrs, software tools, application software and
suppcrt packages have the excessive cost. The general trernds
to design of the new frogramming language of the future will
te discussed at the rext. [Ref. 21].

1) 1Tke new programring language will be easy to learn in
tasic use ard clearly understccd. The designer should take
intc corsideration &ll kinds of principles in <créer to
desigr the new [prcgramming language. And then, the
simplicity principle will e the most important princifle
among several princirles.

[ 7S]
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2) Tke new frogrammirnc¢ language€ will be convenient fcr dccu-
ﬁ: gentaticr.
3) The new frogramiirc language will be appropriate for use

in a wide rauge cf rachines and will take into consideration
cost, efficiency, correctness and ease of communicaticr.

4) The nev frogrammirg language will take into comsideration

tser frierdliness.
. Operating Syster

A number of ofperatiny system trends is <civen
telow. [Ref. 5].

1) Multiprccessing will beccme much more common. In multi-
jrocessing systems, several [frocesscrs share a cciigon
primary storage and a single operating systen.
¥ultirrocessing intrcduces the potential for certain tyjes i
cf copflicts that do rct occur in uniprocessor systess. It
is necessary to seguentialize access to a shareé stcrage

locaticn sc that tvwo processors do not attempt to mcdify it
at the same time, possibly scramkblinpng its contents.

PR W

z) Many of the cperating systems functions now perfcrred by
software will migrate into microcode.

ﬁ 3) 1ke operating <systems ar€ Leing designed to execute

= concurrent programs ascre efficiently.

] 4) Massive paralielise will kecome coamoa. It will beccae

PR Ty —

fossikle tc execute rarallel programs with great sgeed
Lecause cf the very tkigh speed cf concurrency.
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€) Creratirg systems will ke designed to foster the crera- :
q
f tion ¢f virtual machines. &Keal wmachine will be hidder from ?
the user. :
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€) Levelcprents in scitware encineering will result in cper-
ating systems that are amore maintainatle, relaaktle, and
understarcarlle.

7) 1ke crerating system as a resource @nanager will erdure
tut tte 1rescurces beirg managed will change. In fparticular,
data will be viewed increasingly as a —resource tc be
zanage€de.

€) 1The ccrpcept of distriltuted processing will cause the
develciment of Jdispersed orerating systems in which cper-
ating systers functicns are distrikuted amongy ®@ady [LCCES-
sors through large retworks and the concept of wvirtuval

storace will endure. [Ref. 5].
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I III. » SIUDY OF IHE KCREAN CCMEUTER INDUSTRY AND ITECENCIOGY
A. EASIC 2AFPROACH FCF LEARMING COMPUTER TECHNOLOGY

Kcrea is a develcping ccuntry. Mcst of the develcping
! countries have nc high-level ccmputer technologye. £c, they
T should learn abcut ccmputer tecnnology <from well-develcped
$' countries such as United States, Jagan, and west Gersgary.
- Currerntly, many Korean peofle are students and rese€archers
. in thkese well-develofed nations in order to learn the bigh-

level <ccmputer tecktnology. There are three mcdels fcr
learning ccmputer technolcgy: Cory Step, Design Stefg,
Levelcpuent Step.

In copy step, develcpiny nations attempt to prcdice the
manufacttreé goods cf similar fuaction and perfcrmance as
the well-developed ccuntry's manufactured goods. Initially,
they should prodice the lower level manufactured gcods and
as success is achieved, they should produce the higher-1level
manpufactired goods. Because the copy step takes a large
amount cf time, there is an insufficient amount of availatle
funds tc pay for it in total. To offiset the cost differ-
ence, tte <comranies saould prcduce manufactured gcods for
profit, investing as much of the profit as possiktle in the
copy sSteg. Hhen the performance of manufactured goods
reacheés the same demand pcint comparison with the well-
develofed ccuntry's manufactured goods, they should ccrpete
%ith a lcw-frice strategy. Thbhe learning phase of the ccpy
step dces pct require special technology, so, it is termed
the cultivation pericd. The fpurpose of the copy phase is to
increase the prcduction tecarigue to that of the well-

develcfed ccuntries Lty usingy siampie copies, maybe Ly reverse
engineering. - The fersonnel expenses are omne of the mecst
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important factors in the cory fphase; however, most of devel-
cred ccintries have no fproktlem in terms of [fperscanrel
€xXpenses. Koreat's gajor advantage in this afpprcach is
€essentially the 1lower wage rates of its laber <force, the
productivity of whick is at least as high as and jprctatkly
kigher than Jagpaneses and United States counterparts.
iRef. 7] So, Korea can ccamfete with well-developed ccun-
tries easily by usirg lower-price instead of higher-level
prodccticn technclogy.

The seccnd approach irn the course of iearrirgy the technclcgy
is tlte design step. Although, they can produce the ranurac-
tured gccds of similar performance and function as the swell-
develcped ccuntries, they can not lead the well-develcged
country's technology without «ccmputer (Software, Harduware)
desigr technclogy. Fcr exarple, if the well-develcped coun-
tries develcp new marufactured goods or modify the criginpal
sanufactired jJoods, frcblems will develcp. That is, they can
not €oter into «ccmpetitica with only lower-price.
Therefore, they can pot win with only an imitation (ccfpy).
Initially, the basic [rcducts uwere copied from those created
in well-developed ccurtries. Ir the seccnd step, they skculd
strive tc improve the products so that their goods will win
a share of the market in these same well>developed ccun-
tries. Gererally, in order to produce the higher-1level
ganufactcredé yoods, they should understand the well-
develcred ccuntry's manufactured goods exactiy. Alisc, gener-
ally, wken some rart c¢f manufactured yoods is modified, tlten
it is affected for all things of manufactured goods. They
should, therefore, take intc account all fparts of ccmputer
sanufactctred-goods ir order to improve the [performance and
functicno. That 1is the distinguishing <characteristic of
computer hardware arnd software. In order to increase the
perforsance of origiral cosmputer manufactured-goods, they

3€
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shouid understand the desigr ¢f computer manufactured gcods.
And wken the original design <¢f computer manufactured ¢ccds
I! is modified, they shculd understand the eifectiveness or

influerce cn the marketplace.

The third afpprroaca ir the course of learning thne techrolo-
gies is tlte developmert approach, the actual prcducticr cf
nev zapnufactured-goods. 1herefore, the third ster 1is a
sigpnificantly bhigher 1level step. Occasionally, they can
produce the new manufactured gcods by using existing (crig-
inal) tecknolcgy or new technology. In the develcpment
apprcach, ccmpetitors are of nc ccncern, sinc€ tneir efforts
must ke expended on firmly establishing new products. Aliso,
if marketirg conditicrs are good, then they can ccrntrcl the
[rice cf the mapufactured gccds Ly themselves. For exasple,
IBM's selectric typewriter and the XEROX copy wmachine are
included ir this catecory.

E. CUEEEMNT COMPUTER TECHNOLCGY CF KOREA

Tbe ccmputer tectnology will be discussed in terzs of
software, hardware, the present status of the «ccmputer
companies, and the rrcspect of future computer technclogy.

1. [Earévare

1be hardware of the ccmnputer 1is very close tc¢ the
€electrcnics technology. The electronics industry cf Kcrea
was crly mcderately successful in its early stages of devel-
cpment, the total picduction in 1965 was only $10 millicno.
In the fcllcwing years electrcnics production increased to
3462 millicr ir 1973, an average growth rate of 60 fercent
Fer ye€ar (Se€e Figure 3.1). [Ref. 7]. Over 80 fpercent of
the frcduction is exgorted. The major factcrs respcnsitle
for this remarkakle cicwth are as follows:
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Figure 3.1 Growtr of Electronics Industiy Productict.

(a) Ar arucdant, hichly skilled, and literate lalkcr force
toat works for wages about ote-tenth to one-sixth cf thcse
in tke Upited States and Jaran and has attracted large
fereigr investmert in assemlly ofperations.

(b) Tke gcvernment's effort in developing sound inira-

structure (transportation, ccamunication, and electric
EOWEI).
(c) An aggressive and Lalanced gcvernment develciaent

strategy.

The larce growth ir cutput sas accompanied by a decided
shift ir the share cf the three major categories cf elec-
tronic gocds-consumer electrcnics, industrial ecuifpment
(teleccnrunicaticn eguipment), and components. Ccriuter
Lardware technology in Korea has been eahanced through
presert cay electronic industry contributicns, digital teca-
nolcgy, a frime factcr in «ccmputer nardware, is a leadinyg
probles in Korean comjputer industry. In Korea, older analocy
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- (linear) technclogy is slcwly keing replaced Lty digital
" techrclosy through ccrsumer acguisitioas. To overceme ttis
froklex, <ccasumer gccds are lteing stressed Lecause changes
in the techrclogy for 1V sets, radios, tape reccders, and
videcs are relatively small and easy to assimilate. In addi-

tion, the rapid growtk in dcmestic demand for consurer dura-
tles gave strong suppcrt to the industry. For a lorg tire,
the erncirneer has learned the digital tecknology by way cf
asserkling, operating, producinj, mendingy, zainterance, aad
top-dcwn system desigr. The purpose of Jdigital technclcgy
is tc study micro-piccessors and the hardware kus. Zach
majcr cciputer ccmpary in Kcrea has several excelleit engi-
reers whe¢ have a good knowledge of digital technolcgy. 1his
zeans that e€ach majcr company bas the akility to ccpy at the
"boar¢ level", Furtlermore, they are also able to design at
the kcard level in tle near future. [Ref. 10].

In sungation, the tardware technology of Kcrea is ir the

giddle pcrtion of the first and the second phase.
Z. Software

Currently, tke software technology of Kcrea is a
seccrncary factor of the computer industry. Although ccafuter
software technolcgy tends to lag behind hardware advances,

softsare effectiveness has improved and will contirnue tc do
- so. Cf «course, the software technology of well-develo;ed
Ly countries were also a secondary development factor at the
ﬁ. teginping cf computer syster advancers. Esrecially, the
systex scftuware field falls ltebhind hardware in the well-
develcred ccuntries alsc. [(Bef. 9]. The computer scien-

TV Ty YT,

tists ¢f Kcrea have studied cperatiny systems and lacguage
o Frocesscrs in order to use ccmputer systeas. If Kcrea
develcps a computer system inderendently and waats tc sell
the ccmruter system, then it should have the ability to
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zaintair the entire systea. Therefore, the engineers and y
.- computer scientists should understana aktout the system soft- N
b ware, cperating systes, and largjuage processor. Fortunately,
the “Gcld-Star" computer company is goingy to dinstall a
"softuare developuent center" during 1584. The =scftadare
develcjment center will study the package for users acé tae
. study ¢f EASIC softwarce develcyment. Mcst of all, trke soft-
' ware cevelcjiment center of Gcld-Star will try to ccnduct the
podificaticno of EASIC operatirg system and compiier fcroats
in order tc use the Kerean alphbabet, (Han-Gui). Alsc, “lae
Software Hcuse™ was cpened inu july of 1983 in Kcrea. 1lhe
major gprrpcse of thke "Scftware House" is as fcllows:
Whenever the user warts software, tae software house manu-
factures tle software (low-level case) or fpurchases it from
foreicn ccurtries ané delivers it to the user. [Bef. E].

Lo § i e 8

Currently, Korea has no highly capable software develcpment
houses. Althougk, tley have a few high-level computer tech-
nical persconel, they have a lack of software develcfers.

. The next chapter will discuss the guideline for scftware
houses. Firally, the software technology cf Korea is ir the
first phase, that is, copy rhase amony the three rhases tor

LI SOV S A B |

learrirg the computer technology.

tad

- lhe Present Status cf Korean Computer Companies

Jhere are¢ several majcr computer companies in Kcrea.
- Cn the lasis of Koreanm Industry Bank's data, the fresert
; status of najor computer ccmrapnies will be discussed. 1The

Korea's dcmestic market, one of the largest in Asia, 1is
almost ertirely there because the government has kannec the
import cf assembled computers. So far, the 1@major

bt ot Kot " B> ~i v VXVTI TV RERRE T S T s e

i comparjes---Gold-star, Samsung, Daewoo, Hyundai and Criental
Erecisicn Ccmpany (0FEC)--—lag the United States aand Jaraanes
conpetition in technclogy. [Ref. 11]. But, they say tley
are determined that Kcrean assesbly lines, now churning cut

A |
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gillicps of color televisions, will some day be putting cut
perscral ccoputers [Fef. 11]. Already, Korean comparies are
doing ccmputer assemlly work for United States &marufac-
turers. Gcld-Star has two ferscoal computer companies, tbhat
is, Gcld-Star Tele-Electric Co,.ltd., and Gcecld-Star
Computer. The former is ccogerating with Data Ercduct
Corpcraticn company c¢f the United States and the latter is
cooperating with the Eomeywell compary of the United States.
The <L[ata Froduct Ccrporaticu company is one of the mcst
famous printer makers in the world. 5S¢, thapnks to the Data
Froduct Ccrporation ccmpany, the Gold-Star Tele-Electric Co,
1td., prcduced tke M-100, matrix printer. Also, the ccmga-
nies are g¢gcing to picduce the fprofile disk drive inderen-
dently ir the near future. The Gold-Star Conputer is
Froducing tlke Cathode-Ray-Tube (CRT) terminal which can use
koth the Kcrean and Erglish alphabet. Recently, thkis ccupany.
develcpec tie 8 kit @micro-ccmputer independently, that is,
GSDPS 6, mcdel 92, 9S4, 96. The CPU of GSDPS 6 is Z-€Ca, and
the cleratirg systenm for GSDFS 6 is CP/M and ME/N. Alsc,
Thanks tc Honewell ccmpany's assistance, the Gcld-Star
Computer frcéuced the gemeral-purpose large scale ccamfuter,
GSDESE (main-frame). The major characteristics of manufac-
tured gccds of majcr computer companies are referred to
Appendix A. Next, Sar-Sung Cosputer comjpany bas been assem-
klin¢ ard suppling tike CRT terminal and printer since 19€0.
This ccuogpany's policy has Leen import the rerscanrel
computers from United States and Japan and suprly the
raticral marketing. [Ref. 9]. But, In 1982, this ccrgany
cooperated with Hewlett Packard (HP) comfpany. Sc, tlis
compapy is assenklin¢ and produvcing the HP3000 series mici-
computer as an criginal egquigrent manufacturer (CEM). 1The
Sap-Sury ccmputer ccrpany is [fproducing the Smart termical
and are expcrting the terminpal. Also, Dae-Woo and Hyun-[Lai
are two cf the biggest electropnics companies in the ccurtry.
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Eut, Lae-%oo and ©Eyun-Dai are not yet in the «ccrfputer

market. Next Oriental-Precisicn-Company (OPC) is fproducang

|} RRER N A

the CFTI terminal (except logic Lkoard) and is expcrting a
large ancunt of CRT terminals to Televideo Computer ccuzpany
cf Urited <States. 2rd, the CBC is fproducing the 3z kit
computer thanks tc MNippon [Data General Comrpany. As the
author discussed earlier, the major characteristics cf zanu-
factured gocds of majcr computer companies are cortained in
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Appendix A.
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U. IJhe Brosrect c¢f Computer Technoloyy
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Pcst of all, it is essential for each «ccmgary to
learn the technclogy ¢ ccpying, and the techmolcygy for

Froducticn, as soon as possikle. Next, each company mctst
learn tie second appicach ptase, that is, design technclogy.
And tien, especially, all computer companies of Korea skculd

WAEREEE' ;| Sl

try tc design the Kciean-style computer. Currently, the

major ccmputer ccifanies are trying to EFrocess the

Korear-Alrhabet by vusing existiny conmputers. [Ref. S].

However, 1major computer compapnies are g¢going to develcy the

Korean Alphbabet wcrd frocessirg system in order tc upder-

stand and use the conputer easily. [Ref. 9]. The "prcs-

Fectors" in the «ccoputer industry in well-develcfed

countries are studying Distributed Data Processing (DLCP)

systems, 1lccal comptter networks (LAN) and super-computers

(The £tl generations computer). Especially, in the scftware

tield, tke ccocmputer scientists are studying both pregramming

language apnd software develcyment technigques in crder to

cverccie tke software crisis, software complexity, and soft-

ware friendliness. Crurrently, Korea can not compete witlh the

well-develcjed ccuntries in terms of higher level ccamruter

technclaogy. fHowever, Korea should grasp the [frosgect cf

computer technology in the +well-developed countries and

learn tleir computer design technology. Furthermcre, Korea
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will tiy tc enter the third aprrcach phase, that is, devel- ;
_ orment fhase. First cf all, Kcrea will do two basic things. ;
i As was described befcre, Korea will develop the Korean-style ‘
computer in order to tse and understand the computer easily. 3
h

f Also, Korea will develop the new computer in order tc expcrt
it ir tte distant future.

C. TEE CCMEUTER INDUSIRY OF KCREA

Rt i e AL B
S 'L‘.;. | A

g 1. 1be Present Status cf Computer Installaticns :
X .
o
i Cn the ltasis c¢f Korea Industry PBank's data, tke
5 [reser* status of ccrjuter installation will be discussed in j
g
:’ | ;
piaietendeintetel Betessbuintutennd Deaxtuitatntutduindl hetntnbebetetsbrda i f=—==< | K
{Large llarge ginijSmall mini and |Tctal j
Cconputerjcomfputer Micro computer’ !
Lec,1S€0 ! 77 254 191 g 5224 ;
—mmmm— e | mrme e cca | crm c e | e e e car— e e | cm———- o4
1Lec,19¢€1 108 304 221 633’ d
Lec,15€2 134 266 238 i 73&l J ]
Aug,1S¢€3 ’ - - ! 50,000 = - = ]

Figure 3.2 Status of Computer Purchase.

this secticrn. Accordiny to Figure 3.2, the total nuamkter of

computer purchase were 633 units at the end of 1981 year. At

that time, the total numker of large mini-comfputer are
greater than the total nuamber of small mini-computer and
gicrc-ccrputer. On the ottker hand, in 1983, the Kcrean
Ferscrnal «ccmputer market Legam a rarpid expansicrp [fhase.
This bhas caused the number of small @wmini-computers aad

gicrc-ccomputers to cut distance the total onumber ¢f main
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frawes ard mini-coagtters.
cf ccaputer applicaticn.
large-gereral purpcse

instead of small gipi-ccnfputers
Therefcre,
is fcr

sizple business management

instead cf Ligh-level scieatific calculaticn, predicticn

aralysis. As was discussed earlie
3.3,

large-cceputers rather

it is kncwn that Kcrea

and

and

r, from Figure

Today, especially,
computers and large

than sraller-coamputers.

Status of Computer Application.

Figure 3.3 is the current status
Korea imforts
mini-cciputers

micro-comfputers.

purchases predomiantly
Alsc,

the current status of Korea coamputer apgplication
simple calculaticns
and

3.2 and

the
the

gain purpcse of purchasing the coamputer is for simple calcu-

laticr ard Lusiness pmanagement

ysis (LCecision Sufppcrt System)
[Ref. 12].

defired as an infcrmatior

calculatica.
syste
Banagers with ircformaticn tc supgor
Frocesses; an advanced
{Ref. 10..

intrcéucticr me thods.

managyeane
Figure .4 is the
From Figure

Fercent cf computer introducticns we
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Figure 3.4 Method of Irtroduction (Aug/1982).

rentals/lease. Currertly, Kcrea expends a large amcunt oI
goney withcut regyard tc present status of coaputer aggplica-
tion. (Bef. 9]. Fcr instance, Korea expended $82 million
for reptal charges in 1980. Cn the other hand, Kcrean
computer irdustry becins t¢ Lcom <for micrc-computers in
16583, wlen some 50,CC0 units were sold at an average frice
cf $3C0. (An additicp 10,000 vere sold to the governmernt at
reduced rate). [Ref. 11].

In sugmaticn, 4if Kcrean computer couwpanies cau produce the
computer Ly themselves, they can reduce the expepnditure cf
the larce amount «cf money ir the future. Because Korea
should nct be expending the rental charges for ccrputers
which creates a ralasce of payrent problem.

2. 1be present status cf the Koreanm Computer Industry

As uwas discussed earlier, the Kcrean electrcnics
industry has achieved remarkakle growth in terms c¢f kcth
gquality and guaptity. As the Korean electronics industry
keeps «uf with this remarkable rate of growth, they can
competée with the well-develouped ccuntries in the electrcnics
industry field. In crder tc ccmpete witn the well~develored
countries electrcnics industry field, Korea should cvercche
the fcllcwirg significant [rotleama. Figure 3.5 is a ccajo-
pents ratic of electicnics manufactured goods. Figure 3.5
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Figure 3.5 Components Ratio.

shows tlkat the 1larcest ratio of electrornics mapufactured
goods are in the United States, Japan and Western Eurcjie.
Cn tbe «cther harnd, there is c¢nly a 16 [fpercent ccipcnent
ratic fer industrial equipment in electronic manufactured
goods in Kcrea. Ip crder tc keep up with the 1levels of
€lectronics industry of well-developed countries, Korea
should xake a radical reform of the component ratio cf elec-
tronic manufactured gceds. 1t should be increased up tc a
level c¢f 3C percent. The ccmputer industry will play an
important rcle ir ircreasing the component rate fcr indus-
trial egquipgent cf electronics manufactured goods irn Kcrea.
As a gatter of fact, it «can be easily recognized =from
bistcrical, statistical research data o¢f United Staes,
Japan, etc.. [Ref. 1:). [BRef. 14). [Ref. 15]. [Ref. 1€].
Inerefcre, Korea can take an interest in the computer field,
that is, a tastest ¢rcwth rate, in order to develop cafpatkil-
ities in electronics industry field. Korea has attemft to
develcf tle micrc-coajputer along witn large-general furgcse
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computer, sini-ccmputer, and micrc-computer. Because, Kcrea
is a developing ccuntry, it 1s restrained by several
constrairts, especially, technical personnel and mcney for
the develcrment ¢f all types cf computers. The growth rate
cf the 1micrc-conputer in terms of dissemination was atcut
€0-7C perxcent frcam 1¢76 to 19581. [Ref. 8]. In additicn to
this, H&Acrea's market for sicro-computers began t¢ kccm in
1933. Alsc, currertly, the technical perscanel &hc have
graduateéd from computer science fields number about :520.
This ircludes technical persobnel who have graduated fron
colleces and universities as uell as, technical cclleges.
This rugler includes the pecple that study computer science,
computaticn and statistical science, and computer and
craftsmar science. Currently, £Koreamn computer ccupanies
bave encuglk technical perscnrel wac have graduated fron
computer science fields. But, Kcrean computer comparnies are
faced witk shortagje of technical personnel. Tke npext
chapter will discuss a proposal for solving the frcklem oz
software technical perscnnel shortage.

3. 1he Prosrect fcr the Ccmputer Industry

The Korear ccoputer industry is driven on the lasis
cf the electronic industry. Especially, Korea got the feasi-
kility ty @gsaking the CRT terrinals. The CRT terminal was
gzade cn the basis of television technology. O0f ccurse, CRT
termirals wkich were made ty Kcrea are less relialkle than
cne cf developed courtries. Hcwever, in terms of guantity,
Korea <expcrted 100 thousands CRT terminal in 1582 and
€éxported 350 thcusards CRT termipal in 1983. [Bef. S].
After iccking over, the Kcreamn -electronics iandustry in
detail, it can be divided into three kinds cf fields:
computer, ccmmunicaticr, and semiconductor fields. 1The gcal
cf three fields are tc produce the computer independently,
frodcce the communication equipment independently, arnd
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produce the Integrateé Circuit (IC) independently, Tresgec-

tively. Currently, the [feorle who are associated with
computers argyue that the <ccrputer industry is tlke 1zcst
importéent field of tle three. Also, the other industries
argue the same as the computer field's argument. [Ref. E].
So, tof maragers will f£ind determining their policies tc be
a vary difficult arpd painstaking taske. As was discussed
€arlier, Kcrea 1is a develofping country. So, Korea has
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several «ccrstraints, especially, personnel and <cagital.
Inerefcre, 4if Kcrea drives the three fields simultanecusly,
then failure may occtr. Apong the thnree fields, the ccmmu-
nicaticn field has «rc problem in terms of investmert sirce
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there is encugh domestic marketinge. Alsc, the electroric

g

comparies wculd like to invest in the semiconductor field in
terms c¢f lcrg period (strategic view). So, in fact, ccmfputer
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field is tlre weakest among the three. The domestic marketing
cf the «ccurputer field is very narrow. At [present, Korea

inports the semiconductor frcm foreign countries. This pakes

the ccrputer cost very expensive. Also, most companies which
need the ccuiputer purchase the coaputer from welil-develofed
countries. Inerefore, the domestic marketing in the comfputer
field is very very narrow. I1be Korean government acncunced
that they would supjpcrt the ccmputer information irdustry.
Eut, the wain ;urpcse of the government announcement is to
stress tle tecknigque c¢f computer applications. The future of
the Kcreanm computer industry is very good. The reascns will
Le discussed on the rext paragragh.

First; The majcr factors which are associated with the

computer industry are€ the ccmpunication and semi-ccnductor

iy
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fields. Fcrtunately, the Korean computer industry will ke
develcred effectively since the computer industry is frcg-

Iessicg as well as ccomunication and semi-conductor fields
in Kcrea.
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Second; As was indicated tky the computer industry itself,
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companies pay nct fcllcw the well-developed country's work
in ternms of computer technology. That is, Korea can develop

'S

their ccrputer industiy without a large amount of investment

".
b"

ky analyzing and studéying the trial and error technigues of
a weil-developed ccurtry's tecknology.

Third; Tle personnel expenseé is the greatest factcr in
computer industry. Hcwever, the Korean computer industry has
a majcr advantage in this field, that is, the lcwer wage
rates of its lakcer fcice.

L. FEREVIER

Liscussed was the current status and the frospect cf the
computer technology and computer industry. In additicmn to
the alcve «corntents, the afprrcach steps for learring the
computer technoloygy was discussed in order to understanc¢ the
level of current compiter technology and guide the direction
cf currert computer technoloyy. As was discussed earlier,
there are tkree apprcach sters, that is, copy, design, and
develcpazert for learring the ccmputer technology. Acccrding
to tte ajprroach stegs, the current status of the Kcrean
computer technology is involved in the first phase and mcst
companies are tryirg to learr the product tecknclcgy.
However, some fajoI computer companies are studying the
seccrd pltase (just ip terms of a few fields). Especially,
in order to develop the Korean-style computer, they stould
learn tie design teckrclogy. The Korean computer industry is
in the same early stages as the Korean computer tecknclcgy.
However, the Korean €lectrcnics industry should follow the
sell-develcred ccuntry's work. That is, +the Korean elec-
tronics industry should ke ccnverted from the consumer-gocds
to industrial eguipmert production. Really, the mair ccajo-
nent of industrial equirgent is the comfuter in
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well-develcred countries. Therefore, Korean electrcnics
comraries are feelin¢ the pnecessity of conversion and ttey
are investirg a lJarge amount cf money in the computer, sezi-
conductcr, and comounication fields. Alsc, the Kcrean
goverrgert announced that they will bring up the ccmjputer
industry and semiccrnductor £fields during Korea's Fifth
Five-Year Flan {1982-1¢87). Iberefore, i1f they enlarge the
domestic marketing and they ccoperated with the gjcverrmert
the Kcrean computer industry can learn the design technclcgy
in the near future.
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A. A FECEFCSAL IN TEEFMES OF THE NEAR FUTURE

1. W“Scftware Hotses" Activation

Currently, =scftware techaolojy is mcre a impcrtant
factcr ttar the hardcware technolcgy. For exampie, in the
€early 1550's, hardware cost was substantially greater ttan
software cost, with the former as @much as six times as the

lattezx. [Ref. 22]. However, most peojple faced the "soit-
ware crisis" ten years ago. So, nowadays, scitware ccst is
much @more expensive relative tc¢ hardware. Therefcre, the
tusipess strategy c¢f computer coafpanies in well-develoged
ccuntries was to give software much more emphasis tkan hard-
ware in terazs of marketing pclicy. In order to keep up with
the level cf more developed ccuntries, Korea should develop
its c¢wr scftware industry. As was discussed earlier, soft-

NN, [ XRrniT | | ORI

sare tecknclogy in Kcrea is currenmtly in its dinfarcy. So
far, tlte Kcrean government fpclicy for the computer industry

kas nct emphasized scftware but hardware . 0f <ccurse,
Folicies ccncerning hardware are nct Dnecessarily bad.
However, in a world-side sense, the computer companies stow
a tendency to develcy software rather than the hardware in
crder tc get the maximum prcfit. [ Ref. 8]. Fortunately,

"Software Houses"™ were estatlished in 1983 in Kcrea.

[(Ref. 8]. But, most Software Houses have prcblems, ir the

D Attt §

areas <¢f mcney, technical personnel, etc.. The Kcrean

W)

goverrmert should aid in the sclution of these fprokless in
crder tc develop the scftware fieids effectively. In ctler
words, tle governmment should yrovide concentrated sufprort to

]
e

the scftuare houses. The United States utilizes a tax credit
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systenm, tbhat is, ccmpanies pay deduct ug tc 25% cf their
software develorsent expenses from their taxable ccrpcrate
inccrze. T1he Korean covernbdent should alsc develop & tax
credit system <fcr bcth users and software developers, in
crder tc prime or Lcost the development of the scitware
industries. [Ref. & Alsc, it will take a long time to
cultivate =men oi talent tc comglete the develofment of
tigher-level specific software. So, the computer ccmfpanies
will reed tc invest a large amcunt of capital, develcpgert,
marketing and other resources to supgort Kcrean comfuter
comfpanies. Suksequently, the effort and investment Ly
varicus scftware firgs in developing specific software will
permit Kcrean pulklic institutions to leave sortware€ Ceveicf-
gent tc private software develcrnent companies. This action
will allcw Korean pullic institutions to return tc their
crigipally chartered duties. Namely, the public instituticos
should try to solve the prcilems of “"soitware inouses" and
these ccofanies should respond to a consultatica.
Furthermcre, the Korean government should allow the scitware
comparies tc participate in the gcvernment projects in crder
to accurnulate the software technology. Of course, the "soft-
ware bouses" have a few bigh-level computer techpical
Ferscrpel, however, they have a lack of computer scftware
treadth. But the [frorlezs will be solved in the near
future. Currently, the soitware houses manufacture the
software {(lcw-level case) or fpurchase it from foreign coun-
tries anéd deliver it without studying about the ccuofparnies
demand in detail wlkenever they want software. The abcve
rethod can not suppcrt the business coafpanies effectively
since tley don't krow the system background exactly.
Therefcre, the software houses should take into acccunt the
system ackyround rLefore deliveriny the software ttus
improvin¢ the capability of the business company. In ctker

words, tlke software bLouses should analyze the prckless cf
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tusinesses and then tiy to =sclve these problems fcr these
kusinesses. Therefcre due to the aloremeationed lack of
Kore€an capalkility in software technical development ané the
expardicc rcle «¢f ALEF in proklem solving in this ragidly
develcrirg industrial ccuntzry, it is logical that cne aspect
cf the future «c¢f Kcrea as well as other develcjpirg-
industrial countries lies in the area of computer scftware
develcjiment. Therefcre, the function of "software hcises®
is very iusportant to the future growth c¢f the Kcrean
compguter industry. The ma jeor function of "software hcuses"
should ke tc develop ard manufacture software packages that
can starndardize applications amony ccuntries imnvclved in
bheavy industrial development. Such commonalty will 1lend
itself tc lcw cost-per unit manufacture and resultirg lcuer
cost tc tke user.

2. Levelopnent cf a Single Market Segment

As was disctssed earlier, the current Kcrean
computer dcmestic market is very narrow, consisting, din
largye rart, of micrccomputers and related equiprent such as
CRT terminals. In czder tc increase the market for these
computers, Xorea mist find export markets. Difficulties
€xist, hcwever, with e€xpanding exportation. Korean ccmputer
companies technology is presently at a lower level than many
cther prcducing countries. Capital is also scarce. Kcrean
computer ccmpanies should therefore concentrate their
exforts tcward develcring one fortion of the market cnly. In
particular specializing in the manufacture and expcrtation
cf one tyre computer. In other words, the abcve argument is
that Korean computer companies should specialize c¢r ccncen-
trate ujpcn a specific components of computers. This is so
at least if Korean ccaputer ccmranies want to go lteycnd a
superficial comrrehersion and acgquire a depth cf wurder-

standing. Of course, Kcrean computer companies can't
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Fossikly krcw abcut everything. Since Korea is a reletive
newccromer in the area of technc-industrial develcpment it
bas 1limited financial and technical <cafpabilities at its
fresent =stage ¢f growth. This limitation inhibits its
ability tc approach tle deveiojgment of its computer industry
in a “mpacrc" sense. Cn the ctaer hand, as Korea narrcws its
scope tc a rangye of s;ecific ccmputer production, ar urder-
standing cf it ard an expertise in providipg such gccds and
services car increase accordirgly. 4also, Korean ccmfputer
conpanies ar more easily developr a detailed knowledge of
specific ccmponents ¢f computers than if Kcrean «ccmputer
compacries rroduced an entire level cf components of
computers. Korean comp uter companies have several
constrairts, esgecially, lack of technical perscnnel and
money, fcr develcping computers. Therefore, the atove arcu-

. tents are useful fcr Korean coamputer companies. For

€xample, uacst Korear computer companies has Leen assentling
and exportiny CRKT terminals. Althouga the CRT terziral made
Iy Kcrea are a little less reliable than one of develoged
countries, Rorea expcrted 100 thousand CRI terminal in 19&3.
Furthermcre, mest <¢f business coapanies would 1like a
distrituted data processing system instead of a central data
Frocessing are ico the future. This is one of the trends of
computer data prccessing. So, the demand for CRT terminals
will e increased. Therefore, the possitility c¢f (RT
termiral in the world market is good. In sugmation, it is
suggested trat the Kcrean ccmputer companies should study
specific priority equirment such as CRT terminal.

3. 1be Shortage c¢f Software Technical Personnel

As was discussed earlier, currently, Korean ccmfuter
comrani¢s seem to have enough technical personnel +wkc have
graduated ficm computer science fields. But Koreamn comfputer
companies are faced with actual shortages of techrical
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perscrpel. The reasors the cciguter companies are faced with
a shcrtage cf tecannical perscnpel are as follows:

First; Skcrtage c¢f gualified faculty.

Currently, the ratic in prcfessors of Kcreanm computer
science fields are EE.L (24%), .5 (70%), and B.S (6%).
[Bef. 8]. Namely, the prciesscrs who have the M.S degree
are teackting the students c¢f the computer science fields.
Furthermcre, urnfcrturately, very few or the rfaculty have had
substantial practical experiernce in desigpning and tuilding
computer systems ir a produvction envircnment. It is
extremzely dJdifficult for scmecne who has never [practiced
€engineering to teach it. In order to solve the atcve
rroklem, tle university shculd cooperate with the ccmfputer
companie€s. That 4is, conputer industry and  university
€xcnange prcgrams fcr faculty could help to alleviate this
EZoLlen.

Seccnd; Shecrtage of lsk-work

Generailly, the required courses it the computer scierce
fields are Assembler, COEQL, FORTEAN, Data Structure,
Frograsmning, Compilezr, System Analysis, and several kirds of
mathemzatics. Also, the ortional courses are Ogferational
Eesearch, Simulation, Lata Ease ,etc.. Tnese are algmost the
same ccrputer science fields as those of the United States.
Eut, mcst Korean uriversities attach more iaportance to
theory than lab-work. Also, acst universities, colleges, and
techrical cclleges purchase cply a limited number of micro-
computers, so students who are studying in computer science
fields have little <chance to use the computers. Hcwever,
the cconputer software field is measured in terms c¢f frac-
tical arjplications, not pure theory. Mecst «courses must
include cr ke tightly coupled to some sort of 1lak in which
the ccncepts are put into practice.
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Cn the ctkex hand, the computer companies should rerenter

that the uriversity exists tc provide education of lasting
value apd to teach ccncepts tc which students can turn
throughcut their careers. 1Thus, certain training resgcnsi-
tilities will always fall on the computer coapanies. 1There
are several reascas:

Even if a Kcrean university education in software field were
to attesrt to model tte "real world" as closely as pcssiktle,
some rIcklenms would erise.

(1) It 1s very difficult to ccnvey an accurate understairdiny
cf kudcetirg, bcth in develcprent and operational ccsts for
software systems. This grokleam is <further magnitied Lty tke
general lack of utnderstanding cf cost estimation.

(2) Tkere are importart dif ferences between the structure of
&8 grcur in a software field (where the oktkjective is educa-
tion) and the structure c¢f a group in the <ccmfuter
industry(where the olkjectives are to produce an artifact and
to serve the individtal career goals of the group numkers).

{3) Industry practices are far from being standardized. At
this =stage, it would be impossible for any university
program to zodel a c¢eneral industrial setting for comfputer
systex prcduction.

E. A EECPCSAL IN TEEES OF TEE DISTANT FUTURE
1. Social Pelicy

As vwas the case with the Industrial Revoluticn, the
imprcvemert in [rcductivity that computer technoleogy will
allow is Lkasically gccd, since it can be create more leisure
time andsor a higher standard ¢f living. However, tlke short-
tern ccnseguences will be disastrous unless it is [frcrerly

flanned. 1his is sc because, basically, the demand side of
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the eccrcmy has a muck slover response time than the supfply
side. Therefore, the computer technology can lead to hbigter
unenplcyasent and the unegual distribution of wealth. Urless
these <cltanges are [fredicted and controlled, the Kcrean
society may experience serious unmanageakle consequerces,
and tle lcng-ters advantages cf the computer technoclcgy may
e lcst. Therefcre, the Kcrean government should take into
account the above fpicklems vwhen they plan social [pclicy.
The several prorosals to solve the abcve problems will ke
discussed iz this section. Fcr example, the increased level
cf unexplcyrent that could result from the adopticr cf the
technclogy. The government pclicy should not be to prevent
labor displacemernt Lttt to make it acceptable by ensuring
that it does not ccrvey sccial hardship or stigma ard by
providing tke people iavolved with creative opportunities
for tke future. Next, the high-level computer technclcgy
may <create an ineguality of earnings. That is, if the
prodtctivity of a particular job is greatly imncreased in
ccmpariscn with cther jobs, then it can be done with less
effort cr time. Sociologically speaking, caution must be
emphasised in the introducticn of automation into the wcrk
Flace. The resultirg increased productivity at a lcwer ter
unit ccst @may cause cr intrcduce economic inequalities or
inegquities 1laid upon the shoulders of those in the wcrk
Elace wic dc not benefit from this improved technology. 1he
inequities make include, invcluntary reduced wages cr lcss
cf jcts. The above situation may occur on a macrc scale
with ccrpanies. That is, scme of the companies will ke akle
to use tie technology tc make "dispropcrticnal" profits in
compariscn to those ccmpanie€s who produce at a comparatively
inefficiert rate due tc insufficient technological improve-
gent. 1This should prcvide an incentive for improvement. On
the ctler hand, some sectors cf the business companies will
ke upnakle tc benefit to any significant degree. Therefore,
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the Ligk-level computer tecknology may create frcllems
unless it is projerly planned. It is likely that ccmputer
technclcgy will change tne style of gJovernment. That is,
more effective infcrmation <collection and analysis can
improve the efficiency of government and it wilil sicplify,
tut imferscnalize irteractices retween government ané tiLe
individual, In order to deal with the akbcve changes, the
Korear government shculd take into account the fcllcwing
Frogcsals:

(1) Clanges in the rules relating toc the apprcval chain
which is tased on the 1ligitations imn exastiang systens.
Currertly, in order tc obtain approval of a paper, the fager
should jfass througk the fcliowiny chain, ttat is,
drafter-->section ctief-->department panager-->directcr-->
vice [fresident-->president. Therefore, the Korean gcvern-
ment shcuvld simplify the prccess of approval.

(2) Simplificaticn c¢f reccrd collecticn and Kkeefping.
Currently, most pagers are kept in a filing «catinet.
Therefcre, theft ard loss are guite possible. To sclve the
Froblean, the Kcrean Jovernment can use a computer file
rather tkan filing catinets. Also, exchange of infcramatioa
takes a lcng time with existing japer system. To sclve the
above frcklea, the Korean gcveraament should consider the
cn-lire ccunputer system. It does provide for the excharge of
informaticn immediately.

{3) Frovisicn of different, (ideally simpler) and more cost-
effective [faper foras of taxation and tax collecticn.
Well-desigrned taxaticr and tax-collection forms can increase
clerical efficiency, improve work flow, and lower systen
costs. Tc evaluate a fora's effectiveness, the Kcrean
goverrmert should keep four principles in mind:

First; Tte form must e easy tc use in the system.
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Second; Tbke cogpleted form must be easy to use in the
systes.

Third; 1be fors shculd not ccllect data that will 1nct be
used ip tke systen.

Fourth; 71be form shotld not Le unnecessarily expensive.

2. ccmputer  Kkesearch and Development Center's
Establishment

Uncertainties ccncerning the future provide 1isks
for Kcrear computer companies as well as for the well-
develcped ccuntry's computer ccmpanies. Technoleogy fcre-
casting, therefore, is thecretically as essential and
valuatkle fcr Korean computer <companies as for the well-
develcped ccuntry's ccmputer ccmpanies. Unfortunately, acst
Korean ccmputer corpanies currently have no '"Research and
Levelcpoent Center". Ise ©ain purposes of Research and
Levelcinent Centers are the support of the Korean ccmfuter
compapies ard the develormert c¢f an effective computer tech-
nologye. Tte emphasis of such support saould not ke tcuards
contrcl applications tut towards information bandling¢ afppli-
caticrs in the office, home, public instituticns, and else-
where. The Kcrean computer companies should ccpnsider
orgarizing Korean electronics Research and TDevelcfpment
Center's resources. This includes eguipment, DCLEY,
saterial, facilities, and [ersonned. [Ref. 10]. lhe
Research and Develorsent Center would [frcvide a fccus fcr
the =sul:ect and could play a valuable role by frcviding
techrical =support =services tc computer companies. In
general, scme develcring ccuntries believe any research and
develcrment is tco e€ipensive for thea toc undertake. Ttis

telief is vulnerable c¢n two counts.
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First, it is techrically [fpcssible tc¢ do some types of
research ir small plarts.

Second, it is wvitally necessary for most develofpirg coun-
tries tc engage it research to rempain competitive.
Nevertheless, research and development foses two real fprcb-
leas fcr a developin¢ country. It consumes both mcney and
sanagesert time. If it is untrroductive, any researctk is tco
costly. If it is prcéuctive, bowever, it may be cost effec-
tive and result in increased production efficiercies and
resulting ccst savings. Kcrean computer companies carn tse
the fcllcwing argjusents to support establisbrment cf
"Researck ard Develofnent Center".

(1) Kcrean computer companies can use individual eegkers of
university faculties as consultants.

(2) Korean computer compari€és can use university research
groufs fcr consummaticn of research projects.

It is sucgested that FKorean copputer companies should estak-
lish tle research and develcrment center in terms of future
requirenents. After estaklishment of the Research and
Levelcpment Center, the following areas should be fursued:

(1) lecknical fcrecasting and policy determinatica. There
is a ccnsiderable tige-lag letween the development cf tech-
nology ard its widesrread application. For example, the
transistcr or high-level ccmputer language can take ten
years from concept tc commercial application and a furtter
five years befcre they achieve widespread user imfpact.
[Ref. 18, Ever mincr changes like the virtual stcrage can
take five years to develor and a further five years to
achieve widespread user impact. By looking over the tistory,
the general trends in computer technology over at least the
short and mid term can be predicted withcut reference to
any fcrm of technological fcrecasting.
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{2) Use of comfuter technclcgy in Government. The Kcrean
goverrmert announced that they will use the computer in
crder to handle public adminstration effectively and effi-
ciently Lty 1986. It is predicted that the use of ccrputers
in gcverrmert will te increased. Therefore, Research and
Levelciment Centers will pregare for the forthcoming revo-
lutico ir computer development and application, and will
influence kcth the nature and capability of governmert, and
the efficiency ¢f gcvernmert [frocesses. An exanmple could
te at the statistical level, ccncerned with census c¢f fofu-
laticr, earning, tracde, taxatican, etc..

{(3) Coc—-cperation with Research and Development Centers in
Cther ccuptries. Currently, Korea has low-level comfputer
technclcgye. In order to develor the capability of Eesearch
and Levelcrment Centers in Kcrea, there should ke interra-
tional cccgeraticn with Research and Development Centers in
sell-develoied ccuntries. In addition to the akove argu-
ments, Korean Research and Development Centers could zain-
tain active monitorirg capakilities of foreign activities in
crder tc ensure tkat they are aware of significaat
develcpments.

3. Semiconductor Company Establishment

1tere can be po doubt that the semiconductcr tech-
nology has the greatest importance to the military and will
Lecome ltasic tc alscst every aspect of industry and
ccamexce. Frrthernmore, the semiconductor compcnent is cre of
the zcst izportant factors in computer industry. Kcrean
computer ccupanies import the semiconductcr components fron
foreicn courtries. 1bis makes the computer cost very expen-
sive. Cf course, Kcrean ccmputer companies can impcrt the
semiccnductcr ccmponents fr¢s foreign countries <c¢cntinu-
cusly. But, Korea tas no =significant reserves of patural
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resouvrces ard the population density is among the Ligkest in
the wcrld. So, in crder tc iuprove the econcaic cagakility

and ccmputer technolcgy, «Kcrea should learn the Ligk-level
semi-ccrductor technclcgy in the distant future. Therefore,
9 it is suggested that Korean ccumputer companies should estab-
~ lish the =semiccnductor ccmpanies as early as [pcssitkle.

rp Korea stands face tc face Ncrth Korea. Korea has Leen
{ €xpendéing large amourts c¢f mcney tfor military defense. If a
. semiccpnductcr industiy can te developed in Korea, its fprcd-
: ucts cculé be wused internally by the Kcrean «c¢cmfputer
‘ industry and could le incorpcrated by the military in its

future weapcns. This would provide further economic grcwth,
another expcrt market and isprcvements to military equirmeat

ﬁ and strergth. In summation, the strategic nature c¢f semi-

conductcr tecanoloyy is very useful in kboth the econcmic and
gilitary sense. Tlerefore, the semiconductor «ccumgany's
estakliskmert is sugcested. Also, the argument in favcr of
€staklishirg a =semiccnductcr comgany is a possitkility, as

N Y

the technclogy stabilizes, there will ke gcod competitive
cpportunities in this market. In other words, there will ]
€xist a very broad dcmestic and foreignm market in semiccan- h

ducter field. After estaklishment of the semiccnductor y

company, it 1is sugcested that research in the £fcllcwing
areas cculd lead to aidterm fpay-off:

. (1) Senscr technology, which will be reguired for access to

g gicrc-ccaputer ccntrcl.

q

j (2) large-scale display, which will be essential to lcw-cost
N access tc irformation systeuas.

- (3) Advaenced sezicorductor phercmena particularly using the
<

wave characteristics cf electrcns. [Ref. 18]. In brief,
Korean ccmputer comparies should establish the semiccnductor
comparies and frodutce semiconductor [frroduct rather ttan
import tker frcm foreign countries.

62




j C. A EFCECSAL FCR KCHEAN CCMFUTER MARKETING FIELDS .

1. 1Iptroductioxn i

{ Currently, tle dcmestic marketing cf Korean comfuter

product is very rarrcw. The reascns ar€ as follows:

The semiccnductor is cne of the most important factoers in
!i the ccrputer industry. However, Korea has no high-level
techrclogy ¢f semicorductors. So, Korea improrts the sepi-
“ conductors from foreigyn ccuntries such as United States,

Japan, ard western Evrope. Therefore, the cost of ccmputers
gzade Ly Kcrea is very expepsive in ccmparison tc its
Ferfcrrarce. In addition to the above arguments, Kcrean
computer ccapanies have no high-level technoiogy yet. Host
cf all, gtost Koreans doa't know the following; VWhat's a
conputer? Why do we need a ccmputer? How do you ofperate the
computex? For example, if there is little or no interest in
the «<c¢cmputer, the domestic marketing should ke clcsed.
Also, 1ucst companies which need the computer purchase the
computer frcm well-developed ccuntries. In summaticn, the
sarketinc rolicy of Kcream comguter companies have scme
Froblems. 7That is, EBigh-Cost/Low-Performance. Especially,
there is nc educaticp folicy for the consumers. Currently,
the Kcrear computer industry is in its early stages. 1In
crder tc expand the narrcw domestic marketing of Kcrea
computer, the application strategies for Korean comfputer
garketinc will be discussed in this section.

a. Consumers Education

Currently, most consumers for ccmputer systenms

are facing five kinds of uncertainty, that is,
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(1) Mcst ccnsumers are a first -time users, post cf tlen
don't krcw computers.

(2) 1In crder to acquire the computer system, the custorer
Eust €ipend a large ascunt cf investment.

(3) Mcst ccnsumers tkink that Korean computer technclegy is
low-level. So, most consumers have little confidence ir the
computer rerformance.

{4) Mcst consumers dcrt*t know bhow to operate the cormputer.

(5) There are doukts as tc whether the computer could
ferfcrx reliably and over the extended f[feriod of tige as
promised ty the manufacturer.

Therefcre, the Kociean conpuvter companies should teach

consugers akout several topics. At least these aspects cf
€ducaticr must be taucht t» ccosumers.

(1) Vccational training to explcit information technclccy.

(2) Adult re-educaticr prograzs to cope with changirg 1lakor

Fattexrns as a consequence of the computer technology.

(3) Ccntextual education to ensure that everyone is awar-
cf the ccmputer techmclogy and its potential conseguences.

The rain purpose of education for consumers is that, as mcre
and mcre consumers lkecome knowledgeakble about <ccrputers,
the ccnsumers will tuy computers, and the computer domestic
marketing will grow raturally. Most of all, Korean ccufuter
companies should have an interest in elementary, wmiddle,
bigh schccl, and college and upiversity students. In ctter
words, Kcrean comptuter cokpanies can offer a variety of
suppcrt to educational institutions in order to exrapé the
parrcw dcmestic marketing in the future. Currently, mcst
consugers can't deal with ccmputers. So, the Korearn ccmfuter
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{} comparies chould estaklish ccamgputer education <certer in
‘3 Seoul, BPu-San, Tae-Gte, and In-Cheon since Seoul, Eu-San,
ij Lae-Gue, and In-Checn are fcur of the largest «cities of
: Korea. In addition tc the akcve argument, discussicn of a
long term strategy will fcllcw. It is a very dimpcrtant
strategy in the distart future. For example, omne comfputer
compary could donate or sell a computer for a lcs-frice to
collecessuniversities. Therefcre, many students can learn
the ccoputer by using the ranufactured goods of thcse
computer ccrpany. So, when they graduate from their schcols,
maybe, tliey could remember the computer comfpany's nare. So,
they will introduce tle manufactured goods of those ccmputer
companies to their reighbor (friends). Therefore, umcre amnd
more, tle ranufactured goods of those computer company will
e expanded. And, after all, domestic computer marketing
will grow naturally. From the IBM history, they alsc used
the e€ducational policy in order to assist and teach the
consugers. In 1960, the educational allcwance [fclicy uas

"absclutely" one of the "pripcipal forces" in IBM also.
[Bef. 17..

t. Low-cost/Eigh-Perfcrmance Strategies

Currently, the =second growth stage for the
computer dcmestic marketing is ongoiny. That is, after the
consuners know and understand the computer, the «ccsty
rerfcrazance strategies cam Le considered to imprcve the
rarrcw dcmestic marketing. Tbhis does not mean that the
€educaticr fcr the corsumers strategy is more important than
cost/rerfcrrance strategies. 1In other words, they car tse
the educaticnal and cost/perfcrmance strategies sinultare-
cusly. And, sometimes, the Korean computer companies may or
gay nct thipk that thke cost/performance strategies is mcre
important than the eduvcational strategy. However, currertly,

most ccpsugers arer't <fagmiliar with computer systers.




Therefcre, most cf all, at present, the educational strategy
is acre inportant then the other strategies. vhen nwcst
consusers understand the computer systen, the Kcrean
computer ccapanies skculd take into account the 1lcw-cost/
bigh perfcrrance strategies in crder tc expand the dcmestic
computer zarketing. That 1is, the consumers who koncw the
computer will be interested in lcw-cost/high-performance. At
that time, the cost/rerformance strategies are more im.cr-
tant tbar the educaticral strategj. Korean computer ccaia-
ries <shculd learn tite currert bLigh-level technolcgy fron
sell-develofed ccuntries corntiruousiye. The reason Kcreaan
computer ccrpanies skculd have technical ties with the well-
develcped ccuntries is as fcllcws; As was discussed tetcre,
Korea is a developing country. So, «currently the Kcrean
computer technolcgy is in its early stages. Therefcre, the
Korear <computer companies <can't get the high-level tech-
nolcgy cf ccmputer in the near future. On the other hard,
the well-developed ccuntries are producing computers with
low-ccst/bigh-perforzance. Also, Korean computer ccmfpanies
can use the overall ccst leadership strateygye. The cverall
cost leadership is a classic capitalistic wmodel strategy.
From Figire 4.1, tle Korean computer companies can chocse
the fpcirt tc produce at low average cost. And if there are
Lo ccapetitcrs in that field, then they can increase the
conputer price accordingly. That is, they can use the high
Fricing pclicy to gemerate the high profit when there are no
competitcrs. Alsc, tke Korean ccroputer companies can use the
low-ccst <strategy in order to gain enough profit while
driving cut the foreign competitors in domestic marketing.
Korear gcvernment anrcunced that the personal computer will
te igpcrted tax-free zironm foreign countries ir 19&S.
Therefore, this strategy will be very useful for Kcrean
computer ccaipanies in order tc compete with fcreign ccmfeti-
tors in the near future. Furthermore, the labor wage of
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Figure 4.1 Overall Cost lLeadership.

Forea is cheap in ccmrarison with the well-develcped ccun-
tries such as Upited States and Japan. Therefore, Kcrean
computer ccapanies cap use the above strategy effectively.

C. Diversification and Differentiaticn Strategies.

Korean c¢cmputer companies can also use the
Iiversification and [ifferentiation strategies. The diver-
sificaticn strategy umeans that there are multiple fpricing
strategies. That is, they can produce several kinds of
products in order to compete with competitors. For exarngle,
Rorean ccnputer comfparies can froduce 1line printers, ©main-
frames, scome autcmated office eguipment, CRTs, etc.. Arnd,
the ccaputer companies can take a losing pricing strategy in
cne prcdect, but still they can get a profit because ctter
Frodctcts are profitatle. The purpose of the losing pricing
strateygy is to drive out the ccmpetitors. In additicn to
the akcve Liversification strategy, Korean computer ccmia-
nies canp use the Difierentiaticn strategy.
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The Tifferentiation strategy 4is cne <cI the most gereric
strategies. That ds, 1t 1is one of differentiating the
product cr service cifered Ly the firm, creating scmething
that is ferceived industry-wide as being unigue. Amcn¢ the
above [ifferentiaticr, especially, Korean coaputer ccrxfanies
can vtse thke Differentiaticn cf the [product or service
cffered ty the firm in order to expand the dcamestic
computer marketiny. 1That is, Korea bhas four large cities,
Seoul, Eu-San, Ir-Checn, Das-Gue. In general, the citizens
cfi fcur large cities have stakle income and buying [fcwer,
which is desirable. And the rarket will be typical cf the
naticral ¢r regional econony and bLe neither derressed nor
computer kccming as the result of purely 1local ccnditions.
Therefcre, Korean ccmputer ccrpanies can differentiate the
products ir four larce cities. The map of Korea is referred
to Arjpendix B. Alsc, the FKorean computer comfparies can
FIomise tke ccnsugers special services that is rot
frovided until ncw in order to grow the computer marketirg.
This is an example cf special services for the ccrsumers.
If one ccrnsumer wants to buy a computer, then the ccuopany
can prcaise that they will install your «computer, [frcvide
special warranties, and we won't <charge for sgecial
services, etc.. Ttere are cther examples of =sfpecific
services (maybe not ccncerned with computers). In terms of
specific service fields, a larber-shop must prcvide gcod
baircuts with a ziniztm of waiting by customers. Tke tele-
visicp repair shcp stst repair a television set so that it
Wstagm; reraired" for at least a normal interval of tinme. A
Fhotccrafhy studio syst prcduce a reasonably good likeness
cf cne wio =its for a portrait. [Ref. 20]. Of ccurse, all
€conctic strategies are affected by several epvircrment
circumnstances. In cther +vwords, the theory is onct always
€gual tc the rractice in real iife. Similarly, the
Cifferentiation strategy alsc has the some risks. By using
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the Lifferentiation strateyy, the computer coanpanies will
set tke price of tleir prcducts above the minimuz average
cost acccrding to demand curve. But it will cause anctler
compary to take bepeéfit of this, by pricing lower than tbhat

Frice.
d. Focal Pcirt strategy
Some ecorcmists say that the Focal Pcint ics rot
a eccncgic strategy. They <say that it is a fpiece of

trickery. [Ref. 8]. However, aost economists argued ttat
the Fccal Fcint strategy is a high-level economic strategy
which is arjlied to the pecple's psychology. Focal fpciats
are divided intc three kinds of strategies, that is, frice,
product, and standards. We can see frequently, sales prices
cf $1.%9, $15.95, $10.97, 5199, $289, in United States.
Inis is ap e€xample of Focal Fcints in terms cf price. The
Korear ccmputer comparies can use this strategies. Eowuever,
In Kcrea, tke unit of momey and feople's psychology are mucha
diffexent than those in the United States. Therefcre, ttey
should take into acccunt the Kcrean's psychology when ttey
want tc apply the Focal Point strategy. These are gccd exanm-
gples c¢f focal pcint in terms cf price in Korea, fcr exam-
ples, #2%9,000, #289,C00, #279,000 (ref:$1=#500). Eut, on
tbe ctter hand, #295,999, #289,998, #279,997 are act gcod
examples c¢f focal poirt. Eecause, the Koreanm consulers are
well aware cf the situvation already. So, the consumers, may
think it is a piece c¢f trickery. Also, the purpose cf Focal
Foint strategies is to standardize operations witkir each
industry, sc, everyone has its cwn profit and will nct fight
€ach ctler.
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V. CONCIUSIONS ANL RECOMMENDAIIONS

This tbhesis prcject exgplcred the Kcrean ccoguter
industry and tecktnolcgy and rrcvided a general propcsal for
the Kcrean computer ccmpany which covers:

1. A gereral grcposal for the near future. This includes
"software bcuses" activation, development cf a single rmarket
segmert, ard a general idea for solving the gprcilems of
technical fersonpel skortage.

<. A general proposal in terms of the distant future. This
includes social pclicy, ccoputer Research and Develcfment
Centerxr's establishment, and semiconductor comgany s€ctaklish-

gent.

3. Finally, a general prcpcsal for the Kcrean comfputer

parketinc field. Tais includes background of Korea computer
zarketin¢ and several kinds of application marketing strat-
€gies.

M A study cf FKorean ccmputer ccaspanies and government is rot
5 completed, and can nct be. This thesis is a general rcrosal
.5 in terms of social and econcmic factor's rathber than fpurely
- technclogical factor's. Therefore, the author's reccmmenda-
57 tions are:

e 1. 1Tc¢ «ccpntinue to detail the general fproposals, for the
: Korean ccoputer comperies and government.

<o Ic suprort the Korean computer industry conmpletely,
'. includinc studyirg and researching the techrclecgical
' factcr's fprcrosals fcr the Korean computer industrye. |

PR A
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3. Ic suprort the Kcrean conmputer industry cornpletely,
including tke prcposed solution for tae problems of ccrputer
hardware technical fersonnel.
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i.
’ AREFNLIX A .
COMPARISON OP MANUFACTURED GOODS E
Tkis Aprendix A explores the major characteristics oz f
panufactvred goods of rajor Korea computer companies. i
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JEEPARERR | | i
ITYE€ | rarallel iparallel/serial i 3
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EEEIEEREL FTS | | | {
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-~ jPricing | ] |
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|Cassette | $50 | $62.5 {
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