
ARD-A1i58 7808 APROPOSAL FOR THE KOREAN COMPUTER INDUSTRY(U) NAVAL i/i
POSTGRADUATE SCHOOL MONTEREY CA H S KIM JUN 84

UNCLASSIFIED F/G 9/2 N

Illlllllllll
llllolllllllll
llllllllllIIml
llmlllllllllll

Slflfllflfllll..ll



L1.

11111 I1.8

MICROCOPY RESOLUTION TEST CHART

* NATIONAL BUREAU OF STANDARDS- I963-A

%



0 C.

NAVAL POSTGRADUATE SCHOOL
00 Monterey, California

THESIS
A PROPOSAL FOR THE KOREAN COMPUTER INDUSTRY

- by DTIC
. l::.. I ELECTED

Kim, Hwa Soo
MAR 4 198E

June 1984

AD

Thesis Advisor: C. R. Jones

Approved for public release; distribution unlimited



SECURITY CLASSIFICATION "-1F TIS PAGE fWh, n Zal &nt laed)

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLF'ING FORM
1. REPORT NLMBEP 12. GOVT ACCESSION NO. 3 RECIPIEN"'S CA

T
AL03 I.UMBER

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

A Proposal for the Korean Computer Master's Thesis;

Industry June 1984
S. PERFORMING ORG. REPORT NUMBER

7. AUTWOR(a) 6. CONTRACT OR GRANT NUMBER(&)

kim, Hwa Soo
9. PERFORMING ORGANZATtON NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

AREA & WORK, UNIT NUMBERS

Naval Postgraduate School
Monterey, California 93943

i. CONTROLLING OFPICE NAME AND ADDRESS 12. REPORT DATE

Naval Postgraduate School June 1984

Monterey, California 93943 I. NUMBER OF PAGES
81

14. MONITORING AGENCY NAME G ADDRESS(01 dillfrent Irom Controlllig Office) IS. SECURITY CLASS. (of this report)

I ISa. DECLASSIFICATION, DOWNGRADINGSCHEOULE

16. OISTRIB3UTION S'TATEMErNT (of this Report)

Approved for public release; distribution unlimited

0:1io, For

, 17. DISTRIBUTION STATEMENT (of the abtrct enteed In Block 20, I dllferent from Report) DT C TAB

JUstificatio

IW. SUPPLEMENTARY NOTES Diti- .
Ditstribution/

¢_ Availability codedAvail and/ow.

19 KEY WORDS (Continue on reverse side It n.c.ssary and identify by block number)

semiconductor computer marketing /%
software houses social policy r
computer technology

, 20. ABSTRACT (Continue on reverse side It necessary and identify by block number)

The purpose of this thesis was to carry out a simple proposal

for Korean computer industry and government. Furthermore, this

thesis is a general proposal in terms of social and economic factors

as well as technological factors. This thesis includes a general

proposal for the near future (i.e., "software houses" activation,

DD , A 1473 EDITION OF I oV 6 IS OBSOLETE

S N 0102- LF- 014- 6601 1 sscumIt, CLASSIPICATIONOF tMIPAGE (.il*I Etrr.E)

- . .. " . . . . "- .' "-.-'v .P.P.. 7.. . .".". . . . . . .. ' -. . . . . .

.......... ...... o . . . . . ...... , . .•...........- .

. . . . .. . . 4 , I . 1. . . ! I ,. . . . . . . . . .I " i-



SIECURITY CLASSIICATION OF THIS PAG6 (US,.. Da EMOVm

Block 20 Contd.

development of a single market, and the shortage of software technical

personnel), a general proposal for the distant future (i.e., social

policy, computer research and development center's establishment, and

semiconductor company establishment), and a general proposal for the

Kgrean computer marketing field (i.e., consumer education, low cost and

high performance strategies, diversification and differentiation

strategies, and focal point strategy). A study of Korean computer

companies and government is not completed, and can not be. Therefore,

the author's recommendations are described in the Chapter V.

S N 0102- LF. 014- 6601

2

SCCUIITY CLASSIFICATION O r THIS PAGfI[Mbe Daea Ene aw4

0'



AijzcvEd for pul]ic release; aistributioL unlimited.

A Ezc osal
for the

Kozean Cosuter Industry

by

Kim, Hwa Soo
lieutenant Ccamander, Neublic of Korea Navy
E.S., Republic Cf Kcrea avai Academy 1976

B.S., eublic of Lorea Korea nu.Lversity, -eoul, 1981

Submitted in jartial fulfillment of the
requizesents for the degree of

EASTER OZ -CIENCI IN CCHPUTEE SCIENCE

frcm the

NAVAI POSTGRADUATE SCHOOL
June 1984

Autbcz:

AkpprcY ed ty:

Thesis Adiisor

Second Header

Cbairmar, Department of Computer Science

lean of lformation Ind E -cy Sciences

3

* .- ..... * .. * * . . .. ...
..- ...-. , .. ... . .. -.-.. ... .,.. .. .- .. . . . . . ' . o . . - . . ,. -. . - , - . ,,



AESIACI

71e ;uxjose of this thesis was to carry out a sizile

Fropcsal fcr Kcreaz computer industry and governzent.

urtkermcre, this tiesis is a general proposal in terms of

social and ecoromic factors as well as technological

factcrs. This thesis includes a general proposal fcz the

near future (i.e., "scftware hcuses" activation, develcEment

cf a single market, and the shortage cf software techrical

perscnnel), a general proposal for the distant future (i.e.,

social Eclicy, comluter research and development center's

estatlisbe-rt, ard sesicoaductcr company establishment), and

a gereral jroposal icr the Korean computer marketing field

(i.e., ccnsumer education, lc cost/high performance strat-

egies, diversificaticn and differentiation strategies, and

local Fcint strategy). A studl cf Korean computer companies

and gcveznzent is nct completed, and can not te. Therefore,

the authcr's reccmmerdations are described in the Chapter V.
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I. IN 2-CUCTION

A gereral guideline for the iorear computer industry is

needed fcr develcping the ccmputer eifectiveness and etfi-

ciency. It is the cpinion of the author that sccial and

econCaic factor's rather that technological factor's will

iainly determine the future development of computer tech-

nology ir Kcrea. The major advantages that cccur from this

social and economic lerspective are;

(1) The ±oxmulation cf proper social and economic iclicies

in relaticr to comjuters is far more important than the

formulaticn of a tecbiical policy, and will have a greater

effect ir determinin S whether cr not Korea benefits trca the

jotertial cl comFuter technclcgy.

42) Any attempt to Fredict future developments exclusivci1y

cn tie lasis of tecknological ccnsiderations is dccmd to

failure.

Io develop the Korean ccuputer industry, the author

descritez fcur secticns of this thesis:

41) for the purpose of understanding the proposals ty non

computer prcfessionals, an overview of computer systeis is

discussed in Chater Ii.

(2) In cider to suggest the proposals for the Kcrean

computer industry ard government, a study of the Kcrean
computer industry ard technclogy is discussed in Chapter
III.

(3) A propcsal for the Korean computer industry and gcvern-

sent in ters of social, eccnicic, and marketing strategies

is discussed in Chapter IV.



(4) Ccnclusions and feccnmendaticns

At tE end is ar Apiendix which contains the list cf data

elements fzcm major characteristics of manufactured gccds of

sajcz ccajuter comparies and a map of Korea. It is the

authc's belief that the prccsals will be able to be easily

applied acccrding to tUe eccnciical and technolojical demand

Ci tie futule.

11
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11. QO -1rIEW Cy OAPTHa §197119

Ihe hardwaze comicnents of a typical comauter syste are

the Central Processing UnitjCEU), Memory Liuipmert, and

Input/Cutput Eyuipmert. The different components comiumi-

cate %itl cne ancthez cver a group of wires known as a BUS.

figure 2-1 shous ti.e hardware components of a tylical

comiuter system.

Central Main-,, Au i ( n;u Output

I ccezz Me mor 1 ary h Device I Device
jI juIx jemcry~ I11----

-------- --------- ------------

Figure 2.1 Ccuponents of a Confuter Systez.

1. Cet'a Erocesa gmi S igj

7be CPU corresionds tc the brain in humar cczEuta-

tions. The CPU carries out the calculations called fcr by

the 1rograz and contrcls the other comionents of the system

as well. Ihe central processor operates in fetch-execute

cycles. During the fetch jart of the cycle, the certral

Frocessor fetches the next instruction of the program from

-'..'- "'.i". '..' ". '. " - .o " .- ''.""' - " .:'-: ,.',, - -'-- .-, ." .".'" ..- ,",. - "- " ." -'"." . " .'..- - '- ",' , ',a-., .. " , *,5



sain zeczy. DurinS the execute part of tae cycle, the

central liccessor carries out the operation called fcr by

the irstruction. If the reguested operation reguires the

cse cl ctbez hardware compcnerts, such as input cr cutlut

devices, then the certrai prccessor sends these devices the

necessar) control siSzals so that each device does its jart.

7hezeiore, the CPU is a contrcl section of a computer. So,

the saJcz frncticns cf the CPU is to control the interpreta-

tion and executicn oi instructions. Especially, in recent

years, cciputer engineers have learned to construct an

entire CEU on a small chip of silicon that can ke mass

Frodcced at low cost. £Ref. 11.

2. ~eucry (Store) Unit

7he memory urit contains a large numker of data and

instructions. Also, the metory unit can be divided intc two
Ainds cf mezory units, that is, the main-memory unit arc the

auxiliary-memory unit. The memory unit corresponds tc the

paper csed ly the human calculator. The purpose ci memcry

unit is tc store both instructions and data.

a. Main-Meucry Unit

The mair-memory is used to store two things,

that is, the program that the computer is currently

executir S and the data that it is currently manipulating. As

has descried before, the main-memory is a kind of Fajer or

scratcb-pad or black toard that holds not only the data the

computer is working %ith but the instructions it's fcllcwing

as well. Also, the main-memory is divided into a large

numter cf separate menury cells or memory locations. Each

semoaz lccation holds a fixed amount of data and has an

address ty which it can be referred to for the puricse of

storing data in it or retrieving data from it. Especially,

the sair-memory unit can read a large number data and

6J



instructions rapidly. That is, the memory access tive is

very short. The memcy access time is the time required to

locate ard transmit the information. On the otter hand,

main-zemcry is tco exlensive icr long-term storage cI large

data files ani program libraries. LRef. 2].

k. Auxiliary Memory Unit

The orgazization of the main-memory unit makes

use cf transistor circuits. 50, the price is very ezFen-

sive. £Iberf are tuc major types of auxiliary memory urits,

magnetic tale and maSretic disk.

(1) Magretic Tape : The advantage of magnetic tape is the

ablity tc store as much data as necessary, because mcre tape

can always be added. The schematic representation of

zagnetic tape memory will le discussed next. In crder to

access a particular item of information, the tape must be

started and rewound. for example, suppose there are a rumler

ci musical selections recorded on a tape. To play the selec-

tions in the same order as they are recorded on the tale,

there is nc problem. Just put on the tape and let it Flay.

But if Icu want to Flay a selection near the middle ct the

tape ±irst, then one near the beginning, then one near the

end, and sc on, it will waste a lot of time windirg and

rewindirc the tale fcx the zext selection. That is, a draw-

lack ci zagnetic tape.

42) Bagtetic Disk : Magnetic disks looks like phcncgraph

records tut work on the same principle as magnetic taie.

Host ccmluters use the magnetic disk as auxiliary memory

units. Sc, the magnetic disk is one of the most ixpcrtant

equijzezts in a currert computer system. In order to under-

stand bow a disk works, one can imagine a Fhonograph-record-

like disk attached tc a spindle a spinning rod. An access

arm ccuing in from tte side pcints toward the center of the

• . ,. ,. ... .. -.. -.- .. , . ",,£ -.- ,,, ". . -. . . ..--f - -, . . - .. - . ,. -. . .-, . - .. . - . . . .
' ,-.*' - '.,.'-., , " w'.,''v. " ''>, ,,, '," ,".,," ", ',,' - . '-. . '.-- '.-'.-' ,:,''. L''.-'L.''- "- . . " . . ." ,' -- .-".- • ..-."_ .- .



4I
Spinnirg disk. The access ars icok like a twc-pronged fork,

bith cmE prcng gcing above the disk and the other belcu it.

At the erd of each licng is a read-write head that records

and 1lays lack data. The head on the top prcng reccxds and

flays lack from the top surface; the head osi the bcttom

irong dces the same fromi the bottom surface. The access

arms cat scve the read-write heads either in tcwazd tLe

center of tke disk cz cut toward its edge. Rhen a read-write
head is in a particular position, the orticn of the disk

that zcves under it as the disk spins is called track. In

contrast tc tape, disks rejuire no winding or rewirdirg to

access a particular data item. Instead the access arm josi-

tions tie read-%rite head over the track containing the

desired itex. Shortly thereafter, the spin of the disk

carries the item beneath the read-write bead. Tracks cr the

disk can be accessed in any cider desired; for this reason

disks are called randcm-acess redia. LRef. 2).

he functicn cf Input/Cutput eguipment is tc Frcvide

fcr ccmmurication betueen the zachine and its human users, a

means is ttus needed to ccnvert information from machine

languace to human language. There are many different kinds

of inpt/cutput equilment. But, instead of trying tc survey

all kirds cf injut/cutput equipment, the discussicn will

focus cn ccputer teruinals, key-punches, card readers, and

high-s eed printers. A computer terminal consists cf a

type ritier-like keylcard and either a televisicn-like

displa) screen or typewriter-like printer. The teruinal is

connected tc the rest of the ccmputer system by wires, %hich

saybe and often are crdinary telephone lines. Data tyred on

the keyicaid is transmitted over the wires frcm the ccmuter

is citter displayed on the screen or typed out by the

;rinter.

15



a. Key-Euncl

The most popular kind of punched card iS divided

into EO cclumns, each of which can hold the puncled kcles

reprzsenting one character. lhus, a standard punched card

can hcld cre typed line, which may be up tc 80 characters

long. ;unched cards are made with a device kncwn as a

key-urch, which is eguipped with a typewriter-like keyboard.

tata tyFed on the key-hoard is uncaed on the cards. The

keypurch will also print the typed characters along the top

edge cf the card. lie jrinted line is for a human readtr;

the punched holes relresent the same information for the

comk uter. [Ref. 3].

1. card Reader

To make data puncbed on cards available tc the

computer system, the cards are fed into a device kncwn as a

card reader, which obtains the data from the cards by

sensing the punched tcles. 7he computer system can punch its

cwn cards using an cutput device known as a card punch.

Cftez a card reader and a card punch are combined in the
same unit. [Ref. 3).

c. High-Speed Printer

Ofter cczputer systems must produce large

amounts ct irinted octput, such as bills for all of a ccmpa-

ry's customers or checks for all of its employees. Fcr this

purpcse, a high speed printer is called a line Frinter.
Eecause it prints an entire live in a single operaticn. Scme
kigh-sleed printers can print thousands or ever ters of

thousand cf lines per minute. Z ef. 3].

i.
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Ite cczjuter system software consists cf programs that

direct tle kardware. The software can be divided intc two

kinds cf scttware, ttat is, system software and application

software. System scftware consists of irograms that permits

the ccmfuter to exectte other Ercgraas. On the otter band,
applicaticn software consists cf programs for doing all the

cthex 4cts unrelated to computer operations, such as

zarketinc, Eayrolls, and playing games. Ihe next icrticn of

the tkesis is devoted to systel software.

1. _ qualninq Lanquazes

7be ;rogrammirg language can be divided into machine

language, assembly larguage, and high-level language.

a. Machine language

The central processing unit of a computer system

can cly execute instructicns expressed in a binary-coded

form known as machine code cr sachine language. Programmers

usually express machire codes in either octal or hexadecizal

notaticn, depending on which is more convenient fcr the

machire in Suestion. However, there are several protleas in

aachire language.

first; Alaost every instruction in a machine language

1rograt contains on address referring to a locaticn ir main

memory. If a progra must be revised and it is ccacn to

revise programs to meet changing needs, then the lccations

in which the various instructicn and data items are stored

%ill likely change as well. This means that even a small

revisicr say make it recessary to change the address fart of
almost every instruction in the program.

17
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Second; 1.achine language programs are jhrased in ccmputer-

crientgd terms. They refer to such features of the internal

constructicr and opezation of a computer as the accuaulatcr,

the ccnditicn-code register, o;eration code, and sair-memcry

address. [Eef. 1).

1. Asseably language

The central prccessor of a computer can not

execute assembly language. It can only execute machine

codes. tefore an asemhly language program can be executed

ly a ccmluter, it must he translated into machine language.

Also, tiere are sevezal protleos in assembly language.

first; Cre ust still khrase Frograms in terms of machine-

oriented concepts such as central processor registers and

zain-memcry locations, rather than in terms of the ideas

ost natural to the lroblem cr to the user.

Second; Each instruction to the computer still has to be

kroker dcwt into small steis, such as individual lcads,

stores, additions, ard subtractions. [Ref. 2].

c. High-Level Erograzming Language

In order to avcid the problems of machine and

asseably languages, people have devised user-criented

languages, that is , high-level languages. These languages

allcw lrcgrammers to instruct the computer in the terms mcst

natural fcz a particular jrcblem, user, or field of

endeavor. Eecause tlere are so many problems, users, and

fields cf endeavcr, there are large number of higher level

languages, e.g. BASIC, COBCI, F CTBAN, and PASCAL.

*BASIC --Eeginnerls All-purpose Symbolic Instructicn Code.

It was criginally designed as an extremely simple language

for teacting programming tc beginners. Now, BASIC is the

4
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most widely used programming language in education. Eecause

oi its simplicity, it is Easy to implement or small

computers, so many cf the small computers now used by indi-

viduals, professionals, and small businesses are ircgrammed

in EASIC.

*CCECI--Ccmmon Busixess Oriented Language. It is the mcst

widely used programming langudge in business data

Erocessirg. [Bef. i]. CCECL is oriented toward the

Frocessirg cf the laxge files of data that occur in business

applicatiors. The language caters to business users by

allowir~g instructions to be started in English-like words

and pkrases business people prefer rather than as mathemat-

ical fcraulas.

*FCBIEAN -- Formula Translation. It is one of the cldest

and most famous lancuages. As its name suggests, FOBIRAN

caters to scientists, mathematicians, engineers, etc.. for

many years fORTRAN was the only higher level language avail-

able cr many computer systems, so just about every isagi-

nable ccmputer application has at one time or anctter

protatly been prcgrassed in FCFIRAN.

*PASCAI--lhe general-purjose language, which is razed

after tie French Itilosopher and mathematician Blaise

Eascal, has recently become extremely popular for teaching

computer science, edging out cld standbys like FCR7EA and

EASIC. [Bef. 31.

COPU1ZE--Of course, a computer's central processor can no

sore directly execute a prcgram written in a higher level

language tkan it car execute an assembly language Ercgram.

bhe defizition of a ccmpiler is as follow:

"a ccmilez is the scftware tc convert a program in a high

level larguage such as FORTRAN into an assembly language or

is



machire lancuage prcSzam". [Bet. 2]. it is well-kncwn that

Frograzming languages increase the ease of communicaticns

with a ccmzuter. This is so tecause they often perrit ideas
to he written dcwn ir the crder and form that pecple think

Cf them and because tie alternatives, namely, prograzzirg is

the language of the zachine itself is awkward, indirect,

comilex, and error jrone. Thus, there has arisen a vast

class cf s~ecialized ;rograzs (called compilers, irter-

preters and translatczs) which transfcrm the raw ccmputing

power of a piece cf coaputer hardware into ilaginary

machires tc procEss 1rogram uritten in synthetic Ircklem-

crierted larSuages. These language translaticn prcgrams are

Fart cf tie set cf picgrams that are called "software".

2- C1eratin S Sjtems

Ike de.initicr cf an operating system is as fcllcws:

"we view an operating system as the programs, implemented in
either scftware cr fizmware, which make the hardware usatle.

Hardware prcvides "ra% computing power", operating systems

aake this pcwer conveniently available to users." [Ber. 6].

Next, the functions cf an operating system are as follows:

An o erating system is primarily a resource manager ard the

primary resource it managers is computer hardware. It

provides many features including defining the "user irter-

face", sharing the hardware along users to share data amcng

themselves, scheduling resources among users and recovering

from exrcrs. The key resources an operating system maraces
are processcrs, stczage, inrut/output devices and data.

Cperating systeis arose principally in response tc an
increase in the cost and speed of computer hardware. Mayte,

in tie early days cl computing, people sat at the main
conscle, and when they wanted to stop their programs and

think for while, they pushed a stop button and permitted the
machine to sit idle until they were ready to resume. Also,
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the cieratirg system interfaces with computer operatcrs kho
are jecile charged with the responsibility cf monitoring the

operating system, responding to requests for interverticn,

mounting and dismocrting tales and disks, loading and

unloading cards. 7he operatinj system interfaces with

systel zoizaamers and system administrators. The system

irogramsers are generally concerned with maintaining the

cperatinc slstem, tailoring it to the needs of the installa-

tion, ard modifying it tc support new types of devices.

Among tie alove functions of the operating system, it wall

he discussed abcut tie input/output ccntrol system (IOCS)

and tie Icader in detail. The input/output control system

is one cf the functicn of an operating system. Ihis sub-

systes provides elabczate seguences of the machine comiands

to ccrtxcl the activities and buffering of the input/output

devices. IOCS is divided again, into two major parts, that

is, the Fcreman or zap supervisor and the IOCS cerating

ccmmards and su-couands. These are prcgrams that issue

the actual I/0 comaands to the devices or contrcllers,

receive 1/C traps, report results to other software, keep

track cf device activity, and provide error-recovery capa-

lilities. Also, the operating system must also ircvide

1rograis and sub-prcGrams into the computer memory, loads

any rtgiired su-roctines, and links the sub-routines and

the ircgrass together.

C. CCBFIEISON Of TUICAL CCHPUTERS

Im this section will be discussed several kinds of

computer, that is, a large general-purpose computer, a large

zini-ccm~uter, a small mini-computer, and a icro-ccmputer.

The large computer described is an IBM 370 model 16e, ttat

is a cciputer widely used for data processing. The large

aini-ccmiuter descriled is the Digital Equipment (LIC) EDP
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11/45. 7he small mizi-comfuter is the computer automation

NAKZL rINI, a popular system ccmputer. The micro-comfuter is

the INEI MCS-80 based on the widely used INTEL 8080 micro-
FrOCesscz.

1. lae General-Purpose Cc_.ter

a. Cost and iord Length

The large general purpose computer is sc exFEn-
sive tiat it could orly serve as a central computer facility

for a large instituticn. The large general-jurpose cczjuter

would reguire a specially trai.Led staff of programmers,

ana ysts, and operatcrs, etc .. Also, it has many Feriph-

exals, such as card readers, line printers, disk and tape

systems, and terminals. The large eneral-purpose ccmputer
could liccess vast number of records. Also, the word length

cf the large general-purpose computer has twice as lonG a

word as the ini-comiuter amd four times as long word as the

micrc-ccejuter. Typically, the large general-purpcse

computers kave wcrd lengths of 32 to 64 bits. On the ctter

band, uixi-computers use 12 to 32 bits, and micrc-computers
4 to 16 kits. In order to measure the power of a ccmjuter,
the wcrd length is az important factor. [Ref. 6].

k. Memory Capacity and Instruction Execute Time

The large general-iurpose computer can kandle a

large ascunt of programs and data without using secondary

storaGe. Such memory capacity is necessary to handle large

iiles, cczjlex calcclations, and detailed reports. for

instance, the memory capacity of IBM 370/168 is 8.4 zillion

lytes [Ref. 6]. Alsc, the large computer is akout seven
4 times as fast as the sini-ccmuter.
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c. Input/Output Data Bate azLd Peripterals

The large general-iuriose computer can trarsfer

data at a much highex rate tnar a smaller one. Alsc, it can

Utili2e high-speed disk systems and other devices tiat

transfer millions of kits per second. In this categcry, the

large Geeral-Iurpose computer is many times as iowerful as

the hicrc-compu ter. Furthermore, large general-Furcse

computers, in general, have letter instructions and hardware

for handling input/cutput. They have ixput/output channels

and ccntzcilers that can be activated with a few instruc-

tions and can then transfer large amounts of data without

furtier jrccessor intervention. Many Leripherals ate imnie-

diately available for large cczputer manufactures and inde-
jendert peripheral manufactures. The user can purchase fast

0 perijkerals tor the final product.

d. Software

Much user software is available for large

computers; it ranges from common mathematical functicts and

record handling frogiams to such hijhly specialized aplica-
tions prcgrams as acccunting systems for a particular class
of engineering problems. The availability of compilers for

coimcr ccmfcter languages means that the vast tacklcg of

Frograzs written in FCRTRAN, CCBCL, PL/1 and APL can be used
directly large-computers.

2. rimi-comr.tez

a. Cost and kord Length

!he large aini-computer is too expensive to be part of a

prodcct. however, the applications o large mini-ccmputer

are lakoratcry, small business or small industrial plant.

7he large lini-ccmputers can also serve as secondary Ercces-

Eors for large conputers. The small mini-computer is
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irexpersive enough tc be part cf a factory machine, tanking

termiral, cr test system. The word length of large mini-

comiuter and small mini-computer is twice as long a word as

the ziczc-ccmputer and half times as long a word as the

largSe ccaputer. jaef. 6].

1. Memory Cajacity and Instruction Execute Time

The mini-com-uter has far less memory cakacity.

So, ciErating systems, ccmpilers, and other zcftuare

desiSmid fcz these ccgluters must occupy less memcry ci Lse

seccndary storage. Mini-ccmiuters are generally used in

applicatiors invclvinc short Irograms and small amcurts of

data. Also, the instruction execute time of mini-comEutEr is

cne-seventh as fast as the large purpose computer. Or the

cther bard, the mini-computer is four times as zazt as the

aicrc-cc puter.

c. I/O rata fate and Eeripherals

A mini-ccaiuter should frequently transfer the

data cme word at a time. Of course, the mini-computer caL't

handle high-speed input/output devices. And, the mini-

computer can't perform much cther work. Few peripherals are

available with an of-the-shelf interface for development

and 1cr the final product. In other words, mini-ccmputezrs

generally use a few simple peripherals. Such as ccntrol

Fanels, EumErical disilays, keyboards, tele-typewriters, and

a papEr-taje readers.

d. Software

The user of mini-computers will find far less

systems and apL1icaticrs software avaiiable. A sigile cpEr-

atiny system or monitor, an assembler, and a few cowmon

compilers cr interpreters are all that can be Ex;ectEd.

Sometimes even this .scftware reguires memory and peripherals

leycnd tkose supplied with a minimum system.
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3. tic zo-_Co p t_ _

a. Cost and Uord-Length

She ccsts cf a xiczc-computer is one-tenth as much as the

small airi-computer. It could , therefore, be part cf a

systez ccsting $1000, such applications as electronic cash

zegisters, CRT terminals, Counters and small instruments are

all icszihle. C ccUrse, the manufacturer of such items

Vould use zany xicrc-computers, an order of 10000 devices

uould le considered large. The word length of micro-comFuter

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

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

k. Memory Calacity

The icrc-computer has far less memory caEacity

than a large computer. That is, it is almost the sane as

the Hiri-ccaputer. Ezpecially, micro-computers are slower

than airi-ccaputers tEcause their longer word lenGti allcws

them tc address mezoxy more efficiently.

c. Input/outiut Rate and Peripherals

The maximux Input/Output data rate and periih-

erals are almost the same as the mini-computer. Especially,

zicrc-ccmputers are used in low-speed applications.

Situaticn involving liuman interactions, for example, (ElEc-
tronic cash registers cr videc games) are ideal fox zicro-

computers. Because tie response time of a person is atcut a

tenth cf a second. Also, paper tape, floppy disk are avail-

able fcr micro-ccmputer in terms of peripherals.

d. Software

0
The micrc-computers, generally, have even less

software than small sini-conuters. That is, few oierating

systea cr ccmpilers are availaile.
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E. EC7XIIAL APPLICI7ICNS CE MICRO-COMPUTERS

ticrc-ccmputers are useful for various aiplicaticLs,

that is, ccmsumez/inztituticnal, commercial (point-cf-sale),

aili taz y, industrial, data -rocessing and teleccmmurica-

tions. 7atle I is the exaz;le of the wide range ci thEse

prodi;cts. [Ref. 3].

1v--- --
I I

TIBlE I

Applications of bicro-computers I

~~7 ------------------------------------- ICcnsumer educational systems, intelligent tcyS

land games, crogrammable ap liances. _ irat rc- office cozuter, 1/0 con troller, |

I ing rcgzaamatle calculators, peripheral
prccessors.

If[ilitaxy navigation systems, simulators and
training eguipment, communicatiors. |

7eleccamuni- repte terzizals, proyrammatle ccntrol-
cation lets, switching system, multiplexors,

4 I jerrcr detection/correction.

1. Autcmatic Data Processinq

It could be arplied in support of administrative or
0

management functions. The main advantage is the more tizely

availatility of the xeguired informations. Some reducticn in

the adziristrative ccst can te foreseen but the order of
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this reduction may nct be signiiicant. Economy in Eerscnnel

would nct be expected. Generally, this applicaticn is a

step fcrhard but not cf tremendous significance.

2. _ilitar_ A.12_!jcations

These a-piications include reliable zodern cczzuri-

cations, tactical s-ituaticn compilaticn and disilay, and

ccntrcl of sensors azd weapons. The importance of these

applications can not he over-emphasized. They provide the

means for the eifective communications of the mcder. rili-

tary %ariare.

3. 7elecommunications

lelecommunicaticn is cne cf the most fruitful areas

for ccmuter applications. So, this portion will be

discussed ian detail. The definition of telecommunicaticns

is as fcllcw: "The art and science of communicating at a

distarce, especially by means of electromagnetic ialulses,

as in Eadic, RADAR, IV, TeleFhcne,etc.". [Ref. 4]. There

are ttree vajor impctant fields in telecommunication, that

is, large scale computer networks, telephony applications,

identification systess.

a. Large-Scale Computer Network

Large-scale comruters and associated networks

are directed at a narzcw market of specialized users. Narrow

aarket means that mary banking and financial applicatiozs,

insurance, reservaticr systems, etc.. Although the market

for such applications is a narrow market, it is large and

growimg in terms of the number of users. Data communication

systers can be used tc implement a wide variety cf special-

ized data processing applications, that is, message

switching, file management, data collection , etc..

2
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*Eil E Management : It refers to the remote updating of a

centrall2ed file, cr other file handling and ficcessing

functicns from a remcte locaticn.

*Message Switching: It ref£es to the processizg and ccmzu-

vicaticn of messages cver limited channel capacity systems.

*Data Ccllecticn: It refers to the use of a remote station

to prcvide cpdated cr current information to a centrali2ed

file. In crder to design a data communication, the trans-

aissicn technology, communication technology and network

structure azd technclogy should be considered. The kasic

role cf a micro-Erocessor in a data communication system is

that ci acting as a ccmmunication processor. The rcle of a

commuricaticn prccesscr is to interface or "Front End" the

host 1rocessor %ith the ccmmunication channel (See figure

In u -- - -- - -

Cccaunication ..ire--- FIPt I ront- I
¢ Ea e r  < -t--t- End Processor

cbannel ----e- C utput ~ ~ oesr

I ftizmanis j - - - IHost Processor....-I--- -

Storage

Figure 2.2 Communication Processors.
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2.2). AISC, there are general functions in a compiter

retwczk, ttat is, schedu1ing, poliing, storage ard tulf-

ering, data link ccntzcl, ccde ccnversion, etc.. Now, many

cf the akove functions are performed by using micro cr ziri-

computers. Also, in cider tc perform di-tinct functicrs ir a

data cczuuricaticn system, the micro-processor can be used.

for ezaalpe, protoccl handling, error checking, packet

sessace fczmation, synchrcrization and Multiplexors.

JRef. 3%-

t. elephone A~plicaticns

The particular apilications of micro-Ercce-scrs

in telepicny applicaticns axe as follows:

Switching sjstems, digital speech encoding, digital filters

and transaction telelhone systems. Also, the field of

computer ccmmunicaticns through the switched teleihcne

zetwcrk is an imlortart area.

1) 7elepbcne Switching System provides communicatic links

tetween specified limes in response to subscriber reguests.

The sitching network is the means of internal junction

circuts.

2) igital Speech Izcoding is an important aspect of the

develcpuent of digital facilities in the switched telepbcne

retwczk. 7here are tuo types digital speech encoding, tkat

is, delta acdulation and pulse code modulation(PCM).

*Delta Mcdulation: It is based on comparing the input

analcg signal with a referance signal on a periodic basis.

So, derending on the result of the comiarison, a digital 1
cr 0 is transmitted. The relerance signal is most t)Fically

ottaired by means of a feedback loop from previous input

signals.
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*PCM : It is based on sazkling the input analog iavetcrm

at a 1redetezmined rate , juantizing each sample, and ccding

it iL teims of a seguence o1 pulses. Micro-processors xay be

Utili2ed in a delta acdulaticn or PCM transmissicn systems

for rusercus control and monitcring functions.

3) Digital filters ate devices that prcduce a predeterained

digital cutout in response tc a given digital input. 7he
"- digital filter is useful for telephony, radar, and sigral

.rocessing. A digital filter ccnsists of elements for m.ulti-

ilication, addition, delay, and storage, to ottain a Fredet-

ermined traLsfer functicn c A a given input digital signal.

7here are two lasic types of digital filters, that is,

recursive ard ncn-recursive filters. A recursive filter

Qtili2Cs a feedback ccrLiiguzaticn to provide an input signal

0 utili2ing previously calculated outputs. However, in a

non-recursive filter cmly the input to the filter is used to

deteraine tie output signals. [Ref. 3].

c. Identification System

Identification systems are another izpcrtant

applicaticn area of telecossurication. The identification

systems axe used tc monitcr cr control the locaticn cf

.oving vehicles, such as trains, buses, police cr cther

service vehicles, frc¢ a central location. The operatcr Kay
transfer ccaand to a specific vehicle on the basis of the

locaticn information bhich has forwarded trom the vehicle to

0 the central station. [Bef. 3].

I. MJES~ABI IND SOP3iEX THUNS

1. Eardware Trends

-ke hardware is changing constantly. There are

several trends in hardware. £ef. 19].
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lirst; Levices are leinj increasingly more integrated so

that eac" dces mcre t1an ever kefore, many Ferforming tunc-

tions that sight earlier have keen performed by two cz mcre

devices. Ccmputers are abscribing functions often Eertcraed
in the last by separate units. The result is that the ccst

cf ;Eri teal ccntrcl units is declining, and in scme

conficuraticns, actually disaipearing.

Second; As the use ct chip technology continues to replace

cIder, aore mechanical units, equirment will have lewer

loving parts to kreak down and fewer components. This zeans

that cocsts will continue to go down, taking the use cf adci-

tional divices zore affcrdable. Furthermore, with fewer

zoving jartz, the opicrtunities to imprcve availatility with

fewer and laster repairs beccmes possiDle.

Third; tore vendors are integrating within their jxcducts

programs once writter by users. So, making equipment mcre

reliakle, much less eijensive, and easier to operate.

In additicn to the akcve trends, firaware will be discussed

. here. Ile firmware (the marriage of software and hardhare)

* trends will be discussed in this section. The trend tcward

the use cf firmware, usually in the form of microcode (otten
residing on diskettes or in chips), has also enccuraced

vendcrz tc add increasing aacurts of self diagnosis in their
equilzert. These aid service personnel and users in keeping

devices oFeraticnal for icnger periods of time ketween
treakdcwvs, while reducing the cost of maintenance. Such

diagncstic and ccrrecting tccls identify a variety cf prcb-

lems and car even coirect scme of them.

M
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2. coftware Trezds

a. Programming Languages

Before lccking over the programming language

trend.s it software trends, the major problems of current

programaing languages will be discussed. For many years,
language design has teen based cn the computer architecture

ci tie time. For many years, the computer designers have

attempted to improve on the Von Neumann architecture.

Similarly, the language designers 'ave attempted iKpicvE the

converticnal prcgrazaing language without attempting to

design at innovative jroyramminy language. In other wcrds,

current prcgramzing languages are based on Von Neumann

computer. So, they are built around a kcttle

neck:1%crd-at-a-Time. in trief, conventicnal prograusing

languages are imperative, nct functional. Under this large

zore ccullex computei system, more difficulty and prctlems

arise. Iere are alic software cost problems in the ccnven-

tional ;zogramming language. Nowadays, as was descrited

lefore, the hardware cost is becoming relatively less than
the scftware cost in computer systems. This means that the

software ccst is coming up ccntinuously. There are numerous
duplications in cost of design, implementation, testirg;

zaintenarce and training that must be repeated fcr the

translators, software tools, application software and

support packages have the excessive cost. The general trends
to design of the new programming language of the future will

be discussed at the text. [Ref. 21].

1) The new programming language will be easy to learn in

basic use ard clearly understood. The designer should take

intc corsideration all kinds of principles in cider to

desigr tie new prcgramming language. And then, the
simplicity principle will le the most important krinciple

among several principles.
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2) Ike new 1rogrammirS language will be convenient fcr docu-

3) The new Irogramsirc language will be appropriate for use

in a wide rauge cf machines and will take into consideration

cost, efficiency, correctness and ease of communicaticr.

4) 7he new 1rog.rammirg language will take into consideration

rser iierdliness.

1. OperatinS System

A number of olerating system trends is civen

lelow. [Bef. 5].

1) Multipiccessing will beccme much more common. In multi-

Irocessinmg systems, several processcrs share a ccazon
4 primary storage and a single operating system.

tultilrocessing intrcduces the potential for certain tyles

cf conflicts that do rct occur in uniprocessor systems. It

is necessary to seguentialize access to a shared storage

locaticn sc that two processors do not attempt to zcdify it

at the same time, possibly scrambling its contents.

2) Many of the cperating systems functions now performed by

software will migrate into microcode.

.) ie operating systems are being designed to Execute

concurrent programs acre efficiently.

4) Massive parallelism will become common. It will become

fossikle to execute parallel programs with great speed

because ¢f the very tigb speed cf concurrency.

5) Cperatirg systems will ke designed to foster the cpera-

tion cf virtual machines. Real machine will be hidden from

the user.

4"



6) Levelcizents in scltware enDineering will result in cper-

ating systems that are more uaintainalle, reliatle, and

unde-stardale.

1) Ike cyerating system as a resource manager will erdure

lut tke zescurces beirg managed will change. In Farticular,

data will be viewEd inczeasingly as a resource tc be

aanaged.

E) be ccncept of distrikuted processing will cause the

develcizent of dispersed operating systems in which cper-

ating systems functicns are distriluted among many jrccEs-

sors tbzougn large retworks and the concept of virtual

storaGe %ill endure. [Ref. 5].
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I1. I SIUD! OF 7HE ACREAN CCHIATIR INDUSTRY AND TiCBNCIOGY

1. EIASIC AfPROACH PCE LIARINiG COMPUTER TECHNOLOGY

Kcrea is a develcling ccuntry. ,cst of the devElcping

countries have nc higk,-level ccmputer technology. Sc, they

should learn about ccmiuter technology trom well-develcled

countries such as United States, Japan, and west Gernary.

Currertlj, many Korean peoFle are students and researchers

in these well-developed nations in order to learn the high-

level ccmputer teclnoloyy. There are three models fcr

learning ccmputer technolcgy: Copy Step, Design Step,

Levelcplent Step.

In ccly step, deve]¢ciny nations attempt to prcduce the

manufactirec goods cI similar function and performance as

the well-developed country's manufactured goods. Initially,

they should prodtce the lower level manufactured goods and

as success is achieved, tntey should produce the higher-level

zanufactired goods. Because the copy step takes a large

amount of time, there is an insufficient amount of availatle

funds tc lay for it in total. To ofiset the cost differ-

ence, tie companies snould lroduce manufactured goods for

Erofit, investing as much oi the profit as possihle in the

copy step. When the performance of manufactured goods

reaches the same demand point comparison with the well-

developed ccuntry's zanufactured goods, they should compete

with a lcw-price strategy. 7he learning phase of the copy

step dces nct reguire special technology, so, it is tersed

the cultivation ericd. The lurpose of the copy phase is to

increase the prcduction techrigue to that of the well-

develced ccuntries ky using simpie copies, maybe ty reverse

engineering. The personnel expenses are one of the most
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important factors in the copy Ihase; however, most of devEl-

cied ccuntzies have no irotlem in terms of Ferscnrel

expenses. Korea's zajor advantage in this approach is

essentially the lower wage rates of its labor iorce, the

Froductivity of whict is at least as high as and Erclatly

kigher than Japaneses and United States counterparts.

£Bef. 7]. So, Korea can ccmpete with well-developed ccun-

tries easily by usizS lower-irice instead of higher-level

irodEcticn technology.

The seccnd approach in the course of learning the technclcgy

is the design step. Although, they can produce the zanuzac-

tured gccds of similar performance and function as tie bell-

develcped ccuntries, they can not lead the well-develcped

country'S technology uithout computer (Software, Hardware)

design tichuclogy. Fcr exazple, if the well-develcped coun-

tries develcp new marufactured goods or modify the original

uanufacttred goods, Iroblems will develcp. That is, they can

mot enter into ccmpetiticz with only lower-price.

Thereiore, they can not win with only an imitation (ccpy).

Initially, the basic 1roducts were copied from those created
in well-develo ped ccurtries. In the seccnd step, they should

strive tc ip;rove the products so that their goods bill win

a share of the market in these same well-developed ccun-

tries. Generally, in order to produce the higher-level

sanufactred goods, they should understand the well-

develc¢ed ccuntry's zanufactured goods exactly. AIsc, gener-

ally, wien -ome part cf manufactured goods is modified, then

it is affected for all things of manufactured goods. They

should, therefore, take into account all parts of colputer

manufactcred-goods in order to improve the performance and

function. That is the distinguishing characteristic of

computer hardware and software. In order to increase the

perfomsance of origiral conputer manufactured-goods, they
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should understand the desigz cf computer manufactured gcods.

And uken the original design cf computer manufactured Sccds

is modified, they sbculd understand the effectiveness or

influezce cn the marketplace.

7he third alproacn ir the course of learning the techrolo-

Sies is tke developmert approach, the actual prcducticm cf

new sanufactured-goods. hezefore, the third steF is a

significantly higher level step. Occasionally, they can

Froduce the new manufactured gcods by using existing (crig-
inal) tecknolcgy or new technology. In the develcment

approach, ccmpetitors are of nc ccncern, since tneir efforts

iust te expended on firmly establishing new products. Also,
if mark~tinq conditicis are good, then they can CCntrcl the
1rice cl the manufactured gccds by themselves. For example,

IBM'a slectric typeriter and the XEOX copy machin are

Included ir this category.

E. CHE I CO1PUTEB 7ECHNOLCGI GF KOREA

The ccmputer tecknology will be discussed in terms of

softbare, hardware, the present status of the ccmFuter

companies, and the Fzcsiect of future computer technclogy.

1. har ware

:he hardware of the ccmputer is very close tc the

electzcnics technology. The electronics industry cf rczea

was czly mcderately successful in its early stages of devel-

cpment, the total pxcduction in 1965 was only $10 uillicn.

In the fcllcwing yeazs electrcnics production increased to

$462 sillicr in 1973, an average growth rate of 60 percent
Fer year (See Figure L ~.. fRef. 7]. Over 80 percent of

the lzcduction is exiorted. 7he major factcrs respcnsitle

for this zrearkakle czcwth are as follows:
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Figuze 3.1 Growti of Electronics Industzy Producticr.

(a) An alundant, highly skilled, and literate lahcr force

that %orks for wages about one-tenth to one-sixth cf thcse

in tic Lnited States and Jalan and has attracted large

fcreigr investment in assemnly operations.

(b) Ite government's effort in developing sound infra-

structure (transportation, ccmmunication, and electric

Fower).

(C) An aggressive and talanced government develc~ment

strategy.

The laxge growth ir output uas accompanied by a decided

shift in the share ci the three major categories ct elec-

tronic gocds-consumex electronics, industrial ecuipment

(teleccmzun icaticn eGuipment) , and components. Ccijuter

hardware technology in Korea has been enhanced through

present day electronic industry contributions, digital tech-

nolcgy, a 1rime factcr in computer hardware, is a leading

problel in Korean couputer industry. In Korea, older analog

3E
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(linear) technclogy is slowly being replaced ty digital

technclo;y through ccrsumer acguisitions. To overcome th.is

Frohlez, ccnsumer gccds are keing stressed because changes

in the techn logy for TV sets, radios, tape reccders, and

videcs are relatively small and easy to assimilate. In addi-

tion, the rapid growtt in domestic demand for consumer dura-
ties gave strong suicrt to the industry. For a lorg tize,
the ergine:r has learned the digital technology by %ay of

asseliag, operating, roduci , mending, aintenance, and

top-dowz sys tem design. The purpose of digital technology

is tc study micro-pxccessors and the hardware bus. Each

zajcr cczputer ccmpar in Kcrea has several excellezt engi-

reers wbc have a good knowledge of digital technology. This

means that Each major company has the ability to ccpy at the

"zoard level". Furtietmore, they are also able to design at

the Icard level in tie near future. lRef. 10].

In suzzation, the kardware technology of Korea is ir the

ziddle icztion of the first and the second phase.

2. Software

Currently, tie software technology of Korea is a

seccLazy factor of the computer industry. Although couluter

software technology tends to lag behind hardware advances,

softwazE effectiveness has improved and will continue to do

so. Cf course, the software technology or well-develoied
countries were also a secondary development factor at the

beginning cf computer systez advancers. Especially, the

systex scftuare field falls tehind hardware in the well-

develcped countries also. LBef. 9). The computer scien-

tists c± Korea have studied oferating systems and language

0 processcs in order to use ccmputer systems. If Eozea

develcps a computer system independently and wants to sell

the ccmiuter system, then it should have the ability to

3S
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izaintair the ent.re system. Therefore, the engineers and

com.uter scientists should understana about the systez soft-

hare, cperating systel, and language processor. Fortunately,

the "Gcld-Star" comjuter company is going to install a

"softhare develofaent center" during 1984. The scftware

develcment center will study the package for users ard toe
study cf 1AIC software development. Icst of all, tie soft-

ware devElciment center of Gcld-Star will try to ccnduct the

modificaticn of EASIC operating system and compiler fcrmats

in order tc use the Rcrean alphabet, (Han-Gui). Alsc, "Ine

Software Ucuse" was cpened in july oi 1963 in Korea. The

sajor prricse of the "S cft ware House" is as fcllois:

Rhenever the user warts software, te software house zanu-

factures tie software (low-level case) or purchases it from

foreicn ccurtries and delivers it to the user. [ef. E].

Currentl., Korea has no highly capable software develcment
houses. Althougk, tkey have a few high-level computer tech-
nical Eezscmnel, they have a lack of software developers.
7he next chapter will discuss the guideline for software

houses. Firally, the software technology cf Korea is ir the

first phase, that is, copy phase among the three phasez tor

learzing the computer technology.

. 7fe Present Status c orean Computer Companies

ihere are several majcr computer companies in KcrEa.

Cn the kasis of Korean Industry Bank's data, the present

status of sajor computer ccmpanies will be discussed. The

Korea's dcmestic market, one of the largest in Asia, is

almost ertirely there because the government has tanned the

import cf assembld computers. So far, the sajor

companies---Gold-Star, Samsung, Daewoo, Hyundai and Criental

Precisicn Ccmpany (OEC)--lag the United States and JaFanes

competition in technclogy. [Bef. 11]. But, they say they

are determined that Acrean assembly lines, now churning cut

40
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Sillicns of color televisions, will some day be putting cut

perscral ccmputers leef. 11]. Already, Korean comparies are

doing ccmFuter asseilly work for United States sarufac-

turers. Gc/d-Star has two personal computer companies, that

is, Gcld-Star Tele-Elactric Co,.ltd., and Gcld-Star

Computer. The forier is ccoperating with Data Prcduct

Corpcaticn company cf the United States and the latter is

cooperating with the honeywell company of the Uniteo States.

The rata Product CcxioraticL company is one of the mcst

famous printer makers in the world. So, thanks to the Data

Product Ccrporation ccmpanLy, the Gold-Star Tele-Electric Co,

ltd., ircduced the M-1O0, matrix printer. Also, the ccmpa-

nies are gcing to prcduce the profile disk drive indepen-

dently in the near future. The Gold-Star Computer is

producing the Cathode-Ray-Tube (CRT) terminal which can use

both the Kcrean and Irglish alhabet. Recently, this conpany.

develcpeZ tie 8 hit micro-ccmputer independently, that is,

GSDPS 6, mcdel 92, 94, 96. The CPU of GSDPS 6 is Z-ECa, and

the cleratiag systex for GSDPS 6 is CP/M and ME/. Also,

Thanks tc Honewell ccmpany's assistance, the Gcld-Star

Computer izcduced the general-purpose large scale ccmputer,

GSDESE(main-frame). 7he major characteristics of zanufac-

tured ccds of major computer companies are referred to

Appendix A. Next, Sax-Sung Cooputer company has been assem-

tlint ard suppling tke CRT terminal and printer since 1960.

This ccuany's policy has been import the Eerscnrel

computers from United States and Japan and supply the

aticral marketing. [Ref. 9]. But, In 1982, this ccipany

cooperated sith Hewlett Packard (HP) company. So, this

company is assembling and producing the HP3000 series mini-

computer as an criginal equiplent manufacturer (CEM). The

Sam-Sum. computer cc¢pany is producing the Smart terminal

and axe expcrting thf terminal. Also, Dae-Woo and Hyun-tai

are tuo cf the biggest electronics companies in the courtly.

4
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Eut, Lae- oo and Bjun-Dai are not yet in the cczjuter

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

the CH terminal (except logic board) and is expcrting a
large aacunt of CRT terxinals to Televideo Computer ccapany

cf United Ztates. Ard, the CPC is producing the 32 kit

comjuter thanks to bippon Data General Company. As the

author discussed earlier, the irajor characteristics cf zanu- j
factured gocds of majcr computer companies are contained in

Appendix A.

4. The Prosject ci Com.Euter TechnooA21
I

Ecst of all, it is essential for each ccaary to 2

learn the technclogy of ccj~ying, and the technolcgy ior

iroducticn, as soon as possitle. Next, each covpany must
learn tie second appicach piase, that is, design technclogy.

And tien, especially, all computer companies of Korea stculd

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

major ccmuter ccpanies are trying to process the

Korear-AlEabet by using existing computers. [Bef. S].

However, zajor computer companies are going to devElci the

Korean Alphabet wcrd processirg system in order tc under-

stand and use the coaputer easily. [Ref. 9]. The "trcs-
pectors" in the ccmputer industry in well-develied

countries are studying Distributed Data Processing (DDP)

systeas, local computer networks (LAN) and super-computers

(Thc !t. generations computer). Especially, in the scftware

4 field, tte computer scientists are studying both programming

language and software development techniques in oder to

overccie tbe software crisis, software complexity, and soft-

bare friendliness. Currently, Forea can not compete with the

well-dfvelcied ccuntries in terms of higher level computer

technclogy. However, Korea should Irasp the prospect of
computer technology in the well-developed countries and

learn tkeir computer design technology. Furthermcre, Korea
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will tzy tc enter the third ajjrcach phase, that is, devel-

opmemt jhase. First cf all, Kcrea will do two basic things.

As was described befcre, Korea will develofz the Korean-style

computer in order to use and understand the computer easily.

Also, Rorea will develop the new computer in order tc expcrt

it ir tie distant future.

C. !IEE CC UTEE INDLEM! OF KCREA

1.I e Present Status cf Com ute Installations

Cn the basis of Korea IndustrI Bank's data, the

EresErt status oi cc:futer installation will be discussed in

~---- ----j------ -----. ---- 1Ilarge _arge mini Small mini and Ictal I

I e~~OIcaputer Copue Micro outl
re~co 77 254 191 5 2.4

---- I--------------I {
I I, ... 108 .04 221 k

I jecslSE2j 134 266 238 734
gAU9,1SE3 I -- 'I 50,000 -

Figure 3.2 Status of Conputer Purchase.

this secticn. According to Figure 3.2, the total numter of

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

that time, the total numier of large mini-computer are

greater than the total number of small mini-computer and

fficrc-ccauter. On the other hand, in 1983, the Kcrean

erscal ccmputer market egan a rapid expansicn Fbase.

7his has caused the number of small mini-computers and

sicrc-ccuputers to cut distance the total number cl main

4.3
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figure 3.3 .tatus of Computer Application.

frades aid nini-comprters. Figure 3.3 is the current status

cf ccsiutez applicaticn. loday, especially, Korea imports

large-gereral purpose computers and large mini-ccajuters

instead o1 small lini-ccmputers and micro-computers.

7herefore, the current status of Korea computer application

is fcz sizile business management and simple calculaticns

instead cf Uigh-level scientific calculation, predicticn and

analysis. As was discussed earlier, from Figure 3.2 and

-. 3, it is kncwn that Korea purchases predomiantly the

large-ccmputers rather than snaller-computers. Also, the

lain jutpcse of purchasing the computer is for simple calcu-

laticr azd business aanagement rather than predicticn anal-

ysis 4Decision Suppcit System) and high-level scientific

calculaticn. [Ref. 12]. A decision suiport system (LS ) is

defined as an infcrmation system designed tc izcvide

managers with icforxation tc support their decision-making

jrocesses; an advanced management intormation systew.

[Ref. 10. Figure -.4 is the current status of ccm~uter

introducticr methods. From figure 3.4, it is krcwr 38

percent cf computer introducticns were introduced by way of
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-ic aure 3.R totrtion TAug/19821.

rental/lease. Currextly, Korea expends a large amount of

zoney uithcut regard tc present status of computer aiplica-

tion. fEer. 9]. icr instance, Korea expended $82 million

!or rental charges in 1980. Cn the other hand, Kcrean

computer iLdistry be~ins to boom for micrc-com;uters in

* 1983, wien some 50,CCO units were sold at an average Erice

of $--C0. (An additicn 10,000 were sold to the governmert at
* reduced rate). [Ref. 11].

In suamaticn, if Korean comjuter companies cau produce the

computer ty themselves, they can reduce the expenditure of

the larSe amount cl money in the future. Because Norea
should not be expending the rental charges for ccaputers

which creates a lalance of Ealsent problem.

2. The present status cf the Korean Comiuter Industry

is bas discussed earlier, the Korean electronics

industry has achieved remarkatle growth in terms ci bctn

quality and iuantity. As the Korean electronics industry
. keeps ul with this zemarkable rate of growth, they can

compete bith the well-develuped countries in the electrcnics
* industry iield. In cider tc ccmpete with the well-developed

countries electronics industry field, Korea should cverccme
the fcllcwirg significant ;roblem. Figure 3.5 is a ccmpo-
Dents ratio of electzcnics manufactured goods. Figure 3.5
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* Figure 3.5 Components Ratio.

shows tkat the larcest ratio of electronics manufactured

goods are in the United States, Japan and Western Europe.

Cn the ctber hand, there is cnly a 16 percent ccmpcnent

- ratic ,cr, industrial eguipment in electronic manufactured

goods in Kcrea. In order tc keep up with the levels of

electronics industry of well-developed countries, 1(ozea

should make a radical reform of the component ratio cf olec-

. tronic Eanufactured gcds. It should be increased up tc a

level cf 3C percent. The ccmFuter industry will ilay an

important rcle ir increasing the component rate ±cr indus-

*_._ trial egilient cf electronics manufactured goods in Kcrea.

As a tatter of fact, it can be easily recognized zrom

histcrical, statistical research data of United Staes,

Japan, etc.. [Ref. 1]. [Ref. 14]. (Ref. 15). fRef. 1t].

7 herefcre, Iorea can take an interest in the computer field,

that is, a fastest gicwth rate, in order to develop caEatil-

ities in electronics industry field. Korea has attempt to

develc; tte micrc-coaluter along with large-general purpcse
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computer, aini-cczputer, and zicrc-computeZ. Because, Fozea

is a developing ccuntry, it xs restrained by several

constrairts, especially, technical personnel and mcney for

the develcpient cf all types ¢f computers. The growth rate

of the niccr-computez in terms of dissemination was atcut

60-70 -ercent from lS16 to 1981. (Ref. 8]. In addition to

this, Kcrea's market for nicbo-computers began tc ccm in

1983. Also, currertly, the technical perscnnel whc have

graduated from computer science fields number about -920.

This ircludes technical personnel who have graduated from

colleces and universities as well as, technical cclleges.

This rusler includes the pecle that study computer science,

computation and statistical science, and computer and

craftsmar science. Currently, Korean computer companies

have encugh technical personnel wuo have graduated from

computer science fields. But, Korean computer companies are

faced with shortage of technical personnel. The next

chapter will discuss a proposal for solving the prctlem oz

software technical Fersonnel shortage.

. ~The Prospect for the Ccmruter Industry

The Korean cczputer industry is driven on the lasis

of the electronic industry. Especially, Korea got the feasi-

kility ty aking the CRT terminals. The CRT terminal was

zade cn the basis of television technology. Of course, CRT

terminals which were made by Korea are less reliable than

cne of developed courtries. Hcwever, in terms of quantity,

Korea exicrted 100 thousands CRT terminal in 1582 and

exported 350 thcusards CRT terminal in 1983. [fef. S].

After iccking over, the Korean electronics industry in
detail, it can be divided into three kinds of fields:

computer, ccmmunicaticr, and semiconductor fields. The gcal
cf three fields are tc produce the computer independently,

produce the communication equipment independently, and
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Froduce the IntegratEd Circuit (IC) independently, respec-

tively. Currently, the people who are associated with

computers argue that the ccmputer industry is the zcst

important field of tie three. Also, the other industries

argue the same as the computer field's argument. [Pef. E].

So, to maragers will find determining their policies to be

a vaij difficult and jainstaking task. As was discussed

earlier, Rcrea is a developing country. So, Korea has

several ccnstraints, especially, personnel and capital.

Inerefcre, if Kcrea drives the three fields simultaneously,

then failure may occtr. Among the three tields, the ccmau-

zicaticn field has rc Iroblem in terms of investuert sirce

ther: is encugh domestic marketing. Also, the electromic
comparies wculd like to invest in the semiconductor field in

terms Cf lcrg period tstrategic view). So, in fact, ccmputer

field is tie weakest among the three. The domestic marketing

cf the cczLuter field is very narrow. At present, Forea

imports the semiconductor frcm foreign countries. This nakes

the ccmputer cost very expensive. Also, most companies which

need the ccmputer purchase the coaputer from well-develojed

countries. Therefore, the domestic marketing in the computer

field is very very narrow. The Korean government arncunced

that they would supcrt the ccmputer information irdustry.

But, the iain purpce of the government announcement is to
stress tie technigue cf computer applications. The future of

the Kcrean computer industry is very good. The reascns will

t e discussed on the text paragraph.

first; 7he majcr factors which are associated with the

computer industry are the ccmmunicatioL and semi-ccnductor

fields. Ecrtunately, the Korean computer industry will be
develcled effectively since the computer industry is ;rcg-

ressimg as well as ccmmunication and semi-conductor fields

in Kcrea.

4
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Second; As was indicated ty the computer industry itself,

companies say nct fcllcw the bell-developed country's work

in terzs of computer technology. That is, Korea can develop

their cciputer industty without a large amount of investment

iy analy2inS and stud ing the trial and error technigues of

a well-dev.cloped ccurtry's technology.

Third; Tie personnel expense is the greatest factcr in

computer industry. Hcwever, the Korean computer industry has

a majcz advantage in this field, that is, the lcwez wage

rates of its latcr fczce.

L. U VIEI

Eiscussed was the current status dnd the prospect of the

computer technology and computer industry. In additicn to

the alcve contents, the apprcach steps for learning the

computer technology was discussed in order to understand the

level of current computer technology and guide the direction

cf current computer technology. As was discussed earlier,

there are three apprcach steps, that is, copy, design, and

develcient for learring the ccmputer technology. Acccrding

to tie approach steps, the current status of the Kcrean

computer technology is involved in the first phase and mcst

companies are tryirg to learn the product technclogy.

However, some major computer companies are studying the

seccd phase 1just in terms of a few fields). Especially,

in order to develop the Korean-style computer, they should

learn tie design tecirclogy. 7be Korean computer industry is

in the same early stages as the Korean computer technclcgy.

However, the Korean electrcnics industry should follow the

%ell-develcled country's work. That is, the Korean elec-

tronics industry should he ccnverted from the consumer-gocds

to industrial ejuipmert production. Really, the main ccmpo-

nent of industrial equipzent is the computer in
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well-deveicied countzies. Therefore, Korean electrcnics

compariee are feelinc the necessity of conversion and tkey

are imve.stirg a largE amount cf money in the computez, sezi-

conductcr, and communication fields. Alsc, the Kcrean

governaeLt announced that they will bring uF the ccmauter

industry and semiccnductor fields during Korea's fifth

live-!ear Flan(1982-1587)° Iberelore, if they enlarge the

domestic maiketing and they ccoperated with the cvezrmEnt

the Kcrean computer industry can learn the design technclcgy

in the nEar future.

t.4
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IV. A ZEOPOSAL YCE THE KOREAN COMPUTER INCUSTRY IND

GOVERNMENT

A. A ECPCSAL IN TEBES OF THE NEAR FUTURE

1. "Scftware Ho ces" Activation

Currently, zcftware technology is mcre a ialcitant

factor tiaz the harcuare technolcgy. For example, in the

early ISO's, hardware cost was substantially greater than

software cost, with the former as much as six times as the

latter. [Pef. 22]. However, most peokle faced the "so t-

bare crisis" ten years ago. So, nowadays, scftware ccst is

much more expensive relative tc hardware. ThereforE, the

kusiness strategy c computer companies in well-developed

ccuntries was to give software much more emphasis than hard-

ware in teras of marketing pclicy. In order to keep up with

the level c± more develoiped countries, Korea should develop

its cur scftware indtstry. As was discussed earlier, solt-

uare tecinclogy in Korea is currently in its infarcy. So

far, tie Korean goveznment policy for the computer industry

has mot emphasized Fcftware but hardware . Of course,

Folicies ccncerning hardware are not necessarily bad.

However, in a world-uide sense, the computer companies slow

a tendency to develc software rather than the hardware in

order tc get the maximum profit. £Ref. 8]. Fortunately,

"Software Houses" were estatlished in 1983 in Korea.

£Ref. 8]. But, most Software Houses have prcblems, it the

areas cf money, technical fersonnel, etc.. The Korean

goverzmert should aid in the solution of these prokleus in
crder to develop the software fields effectively. In ctter

uords, tie government should irovide concentrated su;ort to

the software houses. The United States utilizes a tax credit
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systen, that is, ccmpanies may deduct up tc 25% cf thEir

software developizert expenses from their taxable ccrpcrate

inccme. The Korean Government should alsc develoi a tax

credit system fcr bcth users and software developers, in

crder tc prime or icost the development of the scftware

industries. [Ref. E. Alsc, it wi.l take a long tize to

cultivate aen of talent tc comilete the development of

•big-her-level specific software. So, the computer ccmpanies
- will reed tc invest a large amcunt of capital, develcpnert,

sazketinc and other resources to support Kcrean computer

companies. Sutseguently, the efiort and investzent by
varicuz software firas in developing specific software will

permit Kcrean public institutions to leave soitware deveicp-

cent tc irivate software developient companies. This action

bill allcw Korean pullic institutions to return tc their

criginalll chartered duties. Namely, the public instituticns

should try to solve the prclems of "software houiies ' and

these ccnpanies sbould respond to a consultaticn.

Turthezacre, the Korean government should allow the scftware
. comparies tc participate in the gcvernment projects in crder

* to accumulate the software technology. Of course, the "soft-

ware houses" have a few high-level computer technical

perscmnel, however, they have a lack of computer scftware
treadth. But the probleas will be solved in the near

future. Currently, the software iouses manufacture the

software (lcw-level case) or Furchase it from foreign coun-

* tries and deliver it without studying about the ccipanies

demand in detail whenever they want software. The abcve

method can not suppct the business companies effectively

since they don't krow the system background exactly.

l Therefcre, the software houses should take into acccunt the
systef lackyround hefore delivering the software thus

improvinS the capability of the business company. In cther

words, tie software houses should analyze the prctleas of
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tusinesses and then tz2 to scive these problems fcr these
.usinesses. Therefcre due to the azorementioned lack of

Norean caiatility in software technical development and the

expardirc rcle cf ALI in Erotlem solvinS in this raiidly

develclirg industrial ccuntry, it is logical that one aspect

cf the future cf icrea as well as other devElc~irg-

industrial countries lies in the area of computer scftware

develcment. Tberefcre, the function of "software hcuses"

is veil iaportant to the future growth of the Kcrean

computer industry. 1he major function ot "software hcuses"

should ke tc develop ard manufacture software packages that

can standardize applications among countries involved in

heavy industrial development. Such commonalty will lend

itself tc lcw cost-pei unit manufacture and resultir Icuer

cost tc tie user.

2. £evelopAent cf a Sin l_ Market Segment

As was disccssed earlier, the current Kcrean

computer dcaestic market is verl narrow, consisting, in

large part, of zicrcccmputers and related equipment such as

CRT terainals. In crder tc increase the market for these

computers, Korea mcst find export markets. Difficulties

exist, hcwever, bith expanding exportation. Korean ccmputer

companies technology is presently at a lower level tban many

cther licducing countries. Cafital is also scarce. Korean

computer ccmpanies should therefore concentrate their

exforts toward develcEing one portion of the market cnly. In

particular specializing in the manufacture and expcrtation

cf one type computer. In other words, the abcve argument is

that Ecrean computer companies should specialize cr concen-

trate uicn a specific components of computers. ihis is so

at least if Korean ccmputer ccmpanies want to go keycnd a

superficial comrehersion and acquire a depth of under-

standing. Of course, Kcrean computer companies can't

6.°. .. . ... .. . ...
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possitl kr.cw abcut everything. Since Korea is a relative

newccimex in the area of technc-iadustrial development it

has limited financial and technical capabilities at its

prese t stage cf giowth. 7bis limitation inhibits its
ability tc approach tle develoiment of its computer industry

in a "macrc" sense. Cn the cther hand, as Korea narrows its

scope tc a range of slecific ccmputer production, an urder-

standing cf it aid an expertise in providing such gccds and

services car increase accordingly. also, Korean computer

companies ar more easily develop a detailed knowledge of

specific ccmponents cf computers than if Kcrean ccmfuter

comparies produced an entire level cf components of

computers. Korean computer companies have several

constiairts, especially, lack of technical perscnnel and

money, fcr developing computers. Theretore, the atove arGu-

sents axe useful fcr Korean computer companies. for

example, acst Korear computer companies has been assentling

and eiporting CRI terminals. Although the CRT terziral made

ly Kcrea are a little less reliable than one of developed
countries, Norea expcrted 100 thousand CR1 terminal in 19e3.

lurthercre, mcst cf business companies would like a
distnituted data processing system instead of a central data

jzoce2sing are in the future. This is one of the trends of

computer data proces ing. So, the demand for CRT terminals

will le increased. Therefore, the possirility cf CRT
termiral in the world market is good. In summation, it is

suggested tkat the Ecrean ccmputer companies should study

specific priority equi;ment such as CRT terminal.

3. The Shortaq cf Software Technical Personnel

As &as discussed earlier, currently, Korean computer

companies seem to have enough technical personnel ubc have

graduated licm computer science fields. But Korean computer

companies are laced with actual shortages of technical

54

p .. . . .. - ° . . . . . - . . • .



rerscrnel. The reasors the ccaiuter companies are faced with

a shcxtage cl technical Ferscnnel are as follows:

first; Shcrtage cf qualified faculty.

Currently, the ratic in Ercfessors of Kcrean comjuter

science fields are Fi.D 124% ), M.S (70%), and B.S (61).

fRef. 8]. Namely, the prclesscrs who have the M.S degree

are teaciin the students cf the computer science fields.

Furtherscre, uifcrturately, very lew ot the faculty have had

substantial practical experience in designing and tuilding

computer systems iL a production envircnment. It is

extresely difficult for scmecne who has never practiced

engineering to teach it. In order to solve the atcve

Irohlel, tie university shculd cooperate with the ccmuter

companies. That is, computer industry and university

exchange prcgrams for faculty could help to alleviate this

fzoblem.

Second; S.bcrtage of lab-work

Generally, the required courses in the computer science

fields are Assezblex, COBOAL, FORTRAN, Data Structure,

Prograssing, Comjilez, System Analysis, and several kirds of

sathezatics. Also, the optional courses are Operational

Researcb, Simulation, Data Ease ,etc.. These are alaost the

same ccmjuter science fields as those of the United States.

But, most Korean uiversities attach more importance to

theory than lab-work. Also, acst universities, colleges, and

technical cclleges purchase only a limited number of micro-

computers, so students who are studying in computer science

fields have little chance to use the computers. Hcwever,

the cczputer software field is measured in terms cf jrc-

tical alilications, not pure theory. Most courses must

include cr ke tightly coupled to some sort of lab in which

the ccncepts are put into practice.
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Cn the ctkez hand, the computer companies should rezeuer

that the uriversity exists to irovide education of lasting

value and to teach ccnce~ts tc which students can turn

throughout their careers. Thus, certain training resicnsi-

kilities will always fall on the computer companies. 7here

are several reascns-

Even if a Xcrean university education in software field were

to attealt to model tte "real world" as closely as pcssible,

some licilezs would arise.

(1) It is very difficult to ccnvey an accurate understarding

of budgetir$, bcth in develcivent and operational ccsts ±or

zoftbare systems. This Erotiea is further magnitied ty the

general lack of cnderstanding cf cost estimation.

(2) 7.ere are imiortant differences between the structure of

a grcu; in a software field (where the objective is educa-

tion) and the structure cf a group in the ccmputer

industry(where the ot-ectives are to produce an artifact and

to serve the individtal career goals of the group numbers).

(3) Industry practices are far from being standardized. At

this stage, it would be impossible for any university

prograg to zodel a S.eneral industrial setting for comluter

systel prCduction.

. A EECPCSAL IN TEEIS OF TlE DISTANT XUTURE

1. social Pclic1

As %as the case with the Industrial Revoluticn, the

imprcveiert in ircductivity that computer technology will

allow is basically gocd, since it can be create more leisure
time and/or a higher standard cf living. However, the short-

term ccnseguences will be disastrous unless it is lrcperly

planned. %his is sc because, basically, the demand side of
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the eccfcmy has a muck slower response time than the supply

side. Therefore, the computer technology can lead to higler

unemalcynent and the unequal distribution of wealth. Urless

these changes are predicted and controlled, the Kcrean

society may experience serious unmanageable conseguerces,

and tie long-tera advantages cf the computer technologl zay

he lost. Tberefcre, the Korean government should take into

account the above pzchlems when they plan social policy.

The several proposals to solve the above problems will be

discussed in this section. Fcr example, the increased level

cf unempilcment that could result from the adoption cf the

techncloGy. The government Eclicy should not be to prevent

labor displacement tut to make it acceptable by ensuring

that it does not ccrvey social hardship or stigma ard by

providing tie people involved with creative opportunities

for the future. Next, the high-level computer technclcgy

may create an inequality of earnings. That is, if the

productivity of a particular job is greatly increased in

ccmiaris n with ether jobs, then it can be done with less

effort or time. Sociologically speaking, caution must be

emphasised in the introduction of automation into the work

place. The resultirg increased productivity at a lowet per

unit cost may cause or intrcduce economic inequalities or

inequities laid upon the shoulders of those in the work

klace wic dc not benefit from this improved technology. The

inequities zake include, invcluntary reduced wages or less

Cf jcts. The above situation may occur on a macro scale

vith ccmpanies. That is, some of the companies will he alle

to use tie technology to make "disproportional" profits in

compariscn to those ccmpanies who produce at a comparatively

inefficiert rate due tc insufficient technological improve-

ment. This should prcvide an incentive for improvement. On

the ctker band, some sectors cf the business companies will

he unatle tc benefit to any significant degree. Therefore,
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the .h-lEvel comicter tecknoloyy may create prcilEms

unless it is projerly Elanned. It is likely that comFuter

technclcsy uill chanse the style of government. That is,

more ef lective infcization collection and analysis can

improvi the efficiency of government and it will siarlify,

Zut isiEzscnalize interactions tetween government and the

individual. In ordez to deal with the above changes, the

Korean government shculd take into account the fcllcwing

;rojcsals:

(1) Ckanges in the rules relating to the apercval chair,

hhich is kased on the lizitations in existing ysteas.

Currextly, in order tc obtain approval of a paper, the paper

should pass throuSi the following chain, ttat is,

draftez-->section ck.ief-->depaztment manager-->directcr-->

vice president-->president. Therefore, the Korean Scvern-

ment should simplify the process of approval.

42) Sisplificaticn cf record collection and keeping.

Currently, most papers are kept in a filing catinet.

7herefcre, theft amd loss are Suite possible. To solve the

Eroblem, the Korean government can use a computer file

rather than filing catinets. Also, exchange of infcrmatioa

takes a long time with existing 1aper system. To sclve the

above ircklem, the Rorean government should consider the

cn-liae computer system. It does provide for the exchange of

inforzaticm immediately.

(3) Exovisicn of different, (ideally simpler) and zore cost-

effective japer foxgs of taxation and tax collecticn.

Eell-designed taxaticr and tax-collection forms can increase

clerical efficiency, improve work flow, and lower system

costs. 7c evaluate a fors's effectiveness, the Korean

goverrmert should keep four principles in mind:

first; 7he form sust te easy tc use in the system.
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second; The cospletEd form lust be easy to use in the

systel.

Third; The form shculd not ccllect data that will nct be

used in the system.

fourth; The form should not be unnecessarily expensive.

2. _C~cz UteK R1arch and Develoiment Center's

Establishment

Uncertaintie.s cCncerin9 the future provide risks

for Ecrear comfuter companies as well as for the %ell-

develcled ccuntry's computer ccapanies. Technology fcre-

casting, therefore, is thecretically as essential and

valuatle fcr Korean com-uter companies as for the bell-

develcled ccuntry's ccmputer ccmpanies. Unfortunately, mcst

lorean ccmputer companies currently have no "Research and

EevelciEent Center". The &ain purposes of Research and

Develcizent Centers are the support of the Korean computer

companies ard the development cf an effective computer tech-

nology. lke emphasis of such support should not be tcwards

conticl applications lut towards information handlinc aEpli-

caticrs in the office, home, public instituticns, and else-

where. The Kcrean computer companies should ccnsider

orgarizing Korean electronics Research and Develcpment

Center's resources. This includes eguipment, mcney,

material, facilities, and personneL. (Ref. 10]. The

Besearcb and Develolzent Center would Ercvide a fccus fcr

the suk~ect and could play a valuable role by providing

techrical support services tc computer companies. In

general, scme develcling ccuntries believe any research and

4evelciment is tco e2Fensive for them to undertake. This

telief is vulnerable cn two counts.
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first, it is techrically icssible tc do some types of

research it small plants.

Second, it is vitally necessarl for most developing coun-

tries tc engage it research to remain competitive.

Nevertheless, research and development poses two real 1rcb-

leas fcr a developing country. It consumes both mcney and

management time. If it is unproductive, any researct is tco

costlj. If it is prcductive, however, it may be cost effec-

tive and result in increased production efficiencies and

resulting ccst savings. Kcrean computer companies can use

the fcllcwing arguients to support establishment cf

"Research amd Develoluent Center".

(I) Screan computer companies can use individual members of

university faculties as consultants.

12) Sorean computer comparies can use university research

groups fcr consummaticn of research projects.

It is sucgested that Forean computer companies should estab-

lish tie research and development center in terms of future

reguirements. After estatlishment of the Research and

Levelcpment Center, the following areas should be pursued:

41) lechuical fcrecasting and policy determinaticn. There

is a ccnsiderable tize-lag between the development cf tech-

mology ard its widespread application. For example, the

transistcr or high-level ccmputer language can take ten

years from concept tc commercial application and a further

five years before they achieve widespread user impact.

[Ref. 18. Ever mincr changes like the virtual stcragi can
take five years to develop and a further five years to

achieve widespread user impact. By looking over the history,

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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12) Ese of computer technclogy in Government. Ihe Kcrean

governtert announced that they will use the computer in

crder to handle public adminstration effectively and effi-

ciently ly 1986. It is predicted that the use of cczputers

in gcverimert will le increased. Therefore, Research and

Levelcment Centers uill preiare for the forthcoming revo-

luticr it computer development and application, and will

influexce bcth the nature and capability of government, and

the efficiency cf gcvernment processes. An example could

he at the statistical level, concerned with census cf joju-

laticz, earning, trade, taxatic, etc..

(3) Cc-cperation with Research and Development Centers in

cther ccuntries. Ctirently, Korea has low-level comjuter

technclcgy. In order to develop the capability of Eesearch

and Levelcizent Centers in Kcrea, there should be interra-

tional cccieraticn with Research and Development Centers in

well-deve3oled countries. In addition to the above argu-

ments, Iorean Research and Development Centers could main-

tain active monitoring capatilities of foreign activities in
order tc ensure t1at they are aware of significant

develcment.oa

c. eniconductox Company l sablishment

Itere can be no doubt that the semiconductor tech-

nologj has the greatest importance to the military and will

tecome lasic tc alzcst every aspect of industry and

ccmmexrce. Frrthermort, the semiconductor component is ore of

the jcst iaportant factors in computer industry. Korean

computer ccapanies import the semiconductor components from

foreign courtries. 7his makes the computer cost very expen-

sive. Cf course, Icrean ccmputer companies can ixicrt the

semiccnductcr ccmponents frcs foreign countries continu-

cusly. But, Korea has no significant reserves of natural
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resources ard the polulatioD density is among the hihest in

the wcld. So, in cider tc iaprove the economic capability

and ccmputer technolcgy, Korea should learn the bigh-level

semi-ccrductor technclcgy in the distant future. Therefore,

it is EuGgested that Borean computer companies should estab-

Forea stands face tc face North Korea. Korea has teen

expending large amourts cf money for military defense. If a

semiccrductcr industry can ke developed in Korea, its Ercd-

ucts cculd be used internally by the Korean ccmjuter

industzy and could be incorpcrated by the military in its

future wealcns. This would provide further economic growth,

another Expcrt market and imprcveients to military equipuent

and strergth. In sugmation, the strategic nature cf sezi-

conductor technology is very useful in both the econcmic and

ailitary sense. Tierefore, the semiconductor company's

estahlishmezt is sugGested. Also, the argument in favcr of

*staklishirg a semiccnductcr comiany is a possibility, as

the tecbnclogy stabilizes, there will be good competitive

cppoztvnities in this market. In other words, there will

exist a very broad dcmestic and foreign market in seaiccn-

ductor field. After establishment of the semiccnductor

company, it is suggested that research in the fcllcwing

areas could lead to aidterm Fay-off:

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

aicrc-cczputer ccntrcl.

(2) large-scale display, which will be essential to low-cost

access tc irformatiom systems.

(3) Advanced sexicorductor phercmena particularly using the
save characteristics cf electrons. [Ref. 18]. In brief,

gorean ccmFuter comparies should establish the semiccnductor

compazies and jrodxce semiconductor Froduct rather tan

import tteE from foreign countries.
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C. A 1CECSAL ZCR KCSEAN CCMPUTER MARKETING FIELDS

1. Intzoduction

Currently, tie domestic marketing cf Korean computer

product is very rarrcw. The reasons are as follows:

1he sesiccnductoz is cne of the most important factors in

the cczputer industry. However, Korea has no high-level

technology ¢f semiconductors. So, Korea imports the semi-

conductors from foreign countries such as United States,

Japan, and kestern Europe. Therefore, the cost of computers

zade ty Kcrea is very expensive in comparison tc its

perfcrzarce. In addition to the above arguments, Korean

computer ccapanies have no high-level technology yet. Most

cf all, cost Koreans don't know the following; Wbat's a

computer? Why do we need a ccmputer? How do you operate the

computer7 for example, if there is little or no interest in
the ccmputer, the domestic marketing should te clcsed.

Also, *cst companies which need the computer purchase the

computer ircm well-d~veloped ccuntries. In summaticm, the

aarketinc jolicy of Kcrean comjuter companies have scme

problems. That is, High-Cost/Low-Performance. Especially,

there is nc education policy for the consumers. Currently,

the Kczean computer industry is in its early stages. In

order tc expand the narrcw domestic marketing of Acrea

computer, the application strategies for Korean computer

carketmnc will be discussed in this section.

1. _.E lication Strategies

a. Consumers Education

Currently, most consumers for computer systems

are facing five kinds of uncertainty, that is,
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(1) bcst consumers are a first -time users, most of tiem

don't kncw computers.

12) In crder to aciuire the computer system, the customer

aust eCiend a large amcunt of investment.

(3) Mcst ccnsumers think that Korean computer technclcgy is

low-level. So, most consumers have little confidence ir the

computer performance.

(4) Ecst consumers dcr't know how to operate the cozfutEz.

(5) There are doukts as tc whether the computer could

lerfc rm reliably and over the extended period of tize as

zromised ty the manufacturer.

Therefcre, the Korean comcuter companies should teach

consuiers alout several topics. At least these aslects cf
educaticr must be taught ti ccnsumers.

(1) 9ccational training to exploit information tecbnclcgy.

(2) Adult re-educaticr prograis to cope with changing lator

jatterns as a conseguence of the computer technology.

(3) Ccntextual education to ensure that everyone is aware

of the ccmputer technclogy and its potential conseguences.

The tain purpose of education for consumers is that, as mere

and mcre consumers lecome knowledgeable about ccajuters,

the ccnsuzeis will bul computers, and the computer domestic
marketinS will grow naturally. Most of all, Korean ccmuter

companies should have an interest in elementary, middle,

high schccl, and college and university students. In ctier

words, Icrean comptter companies can offer a variety of

suppcrt to educational institutions in order to expand the

narrcw dcmestic marketing in the future. Currently, most

consumers can't deal with computers. So, the Korean ccmputer
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comlaries should estahlish ccmputer education certez in

Seoul, Eu-San, Lae-Gue, and In-Cheon since Seoul, Bu-San,

Lae-Gue, and In-Checn are four of the largest cities of

Korea. In addition to the abcve argument, discussicn of a
long teim strategy bill follcw. It is a very iucitant
strategy in the distart future. For example, one cozputer

compary could donate or sell a computer for a low-;rice to

colleces/universities. Therefcre, many students can learn

the ccaluter by using the manufactured goods of thcse

computer ccmpany. So, when they graduate from their schcols,

maybe, tiey could remember the computer company's nare. So,

they will introduce tie manufactured goods of those cczjuter

companies to their zeighbor (friends). Therefore, Kcre and

more, tie ranufactuzed goods of those computer cozpany will

ke expanded. And, after all, domestic computer marketing

bill grow naturally. From the IBM history, they also used

the educational policy in order to assist and teach the

consumers. In 1960, the educational allowance pclicy was

"absolutely" one of the "principal forces" in IBM also.
[Ref. 1"V.

1. low-cost/Eigh-Perfcrmance Strategies

Currently, the second growth stage for the

computer domestic marleting is ongoing. That is, after the

consumers know and understand the computer, the ccst/

perfcxmamce strategies can he considered to improve the

rarrcw dcuestic marketing. This does not mean that the

educaticr for the corsumers strategy is more important than

cost/jerfcrzance strategies. In other words, they car use

the educational and cost/perfcrmance strategies sinultare-

cusly. And, sometimes, the Korean computer companies may or

zay not think that tie cost/performance strategies is mcre
important than the educational strategy. However, curertly,

most consumers aren't familiar with computer systeas.



-herefcre, zost cf all, at iresent, the educational strategy

is mcre ilportant than the other strategies. ihen mcst

consumers understand the computer system, the Kcrean

computer ccapanies shculd take into account the lcw-cost/

high lezfcrmance strategies in crder tc expand the dcmestic

computer zarketing. That is, the consumers who kncu the

computer %ill be interested in lcw-cost/high-performance. At

that time, the cost/jerformance strategies are more ii:cr-

tant that the educaticral strateg-. Korean computer ccmia-

"ies shculd learn the current high-level technolcgy from

%ell-develoed ccuntzies contiruously. The reason Ncrean

computer ccepanies shculd have technical ties with the bell-

develcped ccuntries is as fcllcws; As was discussed he±ore,

Korea is a developing country. So, currently the Kcrean

computer technol&cgy is in its early stages. Theretcre, the

Horear computer companies can't get the high-level tech-

nolcgy ct ccmputer in the near future. On the other hand,

the well-developed ccuntries are producing computers with

low-ccst/bigh-perforzance. Also, Korean computer ccmpanies

can use the overall ccst leadership strategy. The cverall

cost leadership is a classic capitalistic model strategy.

from figure 4.1, tie Korean computer companies can chocse

the 1cirt tc produce at low average cost. And if there are

no ccmpetitcrs in that field, then they can increase the

computer price accordingly. That is, they can use the high

pricing Iclicy to generate the high profit when there are no

competitcrs. Also, tie Korean computer companies can use the

low-ccst strategy in order to gain enough profit while

driving cut the foreign competitors in domestic marketing.

Korean gcvernment anrcunced that the personal computer will

he iaiczted tax-free irom foreign countries ir 19E5.

Therefore, this strategy will be very useful for Kcrean

computer cczpanies in order to compete with fcreign ccmpeti-

tors in the near future. Furthermore, the labor wase of
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figure 4.1 Overall Cost Leadership.

Forea is cbeap in cc¢parison with the well-developed ccun-

tries such as United States and Japan. Therefore, Icrean

computer ccupanies can use the above strategy effectively.

c. Diversification and Differentiation Strategies.

Korean ccmputer companies can also use the

riversification and Lifferentiation strategies. The diver-

Osificaticn strategy zeans that there are multiple Fricing

strategies. That is, they can produce several kinds of

products in order to compete with competitors. For exauple,

Korean ccmputer compazies can Iroduce line printers, zain-

frames, stce autcmated office equipment, CRTs, etc.. And,

the cciputex companies can take a losing pricing strategy in

cne jrcduct, but still they can get a profit because ctler

Frodccts axe profitakle. The Eurpose of the losing pricing

strateyy is to drive out the competitors. In additicn to

the akcve Liversification strdtegy, Korean computer ccmja-

hies can use the Difierentiaticn strategy.
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The Lifiersntiation strategy is one cf the most generic

strategies. That is, it is one of differentiating the

product cr service cffered by the firm, creating scmething

that is ierceived industry-wide as being unigue. AacnS the

above tiffezentiaticz, especially, Korean computer companies

can tEse tie Differentiation cf the product or service

cffered tj the firm in cider to expand the dcmestic

". computer marketing. That is, Korea has four large cities,

Seoul, Bu-San, Ir-Checn, Dae-Gue. In general, the citizens

cf fcur large cities have stable income and buying kcwer,

which is desirable. And the market will be typical cf the

naticral cr regional econoay and be neither depressed nor

computer hccming as the result of purely local conditions.

Therefcre, Korean ccmputer corpanies can differentiate the

products in four larce cities. The map of Korea is referred

to Aplendix B. Alsc, the Forean computer comparies can

promise tie consumers special services that is Lot

-rovided until ncw in order to grow the computer marketing.

This is an example cf special services for the consumers.

If one ccnsumer wants to buy a computer, then the ccapany

can pzcise that they will install your computer, prcvide

special warranties, and we won't charge for siecial

services, etc.. liere are cther examples of sEecific

services (laybe not ccncerned with computers). In terms of

specilic service fields, a tarber-shop must provide good

haircuts with a ainizrm of waiting by customers. The tele-

4isicn r*Eair shop mcst repair a television set so that it
"stamp repaired" for at least a normal interval of time. A

;hotcgzalby studio sust prcduce a reasonably good likeness
Cf One w1o sits for a portrait. [Ref. 20]. Of course, all

economic strategies are affected by several environment

circumstances. In cther words, the theory is not always

egual tc the practice ii real fife. Similarly, the
Diffezentiation strategy alsc has the some risks. By using
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the Liflerenti.tion strategy, the comiuter companie! will

set tke price of tleir products above the zinimuz average

cost acccrding to dezand curve. But it will cause anctler

compaxy to take benefit of this, by pricing lower than that

price.

d. Focal Pcirt strategy

Some ecorcmists say that the Focal Point is rot

a eccncuic strategy. They say that it is a piece of

trickery. [Ref. 8]. However, aost economists argued tkat

the Zccal Ecint strategy is a high-level economic strategy

which is applied to the people's psychology. Focal points

are divided into three kinds of strategies, that is, price,

product, and standards. We can see frequently, sales prices

of $1.S9, 115.9S, 110.97, $199, $289, in United States.

1his is an example of Focal Ecints in terms of price. 7he

Korean ccuputer comparies can use this strategies. Eoever,

In Korea, the unit of money and people's psychology are much

diffezent than those in the United States. Therefore, tkey
should take into account the Ecrean's psychology when tkey

want tc apply the Focal Point strategy. These are good exam-

Fles cf focal pcint in terns of price in Korea, for exam-

jles, 42c9,000, #289,C00, #279,000 (ref:$1=#900). But, on

the ctker band, #29S,999, #289,998, #279,997 are Dot good

examples cf focal poirt. Because, the Korean consumers are

well awaze of the situation already. So, the consumers, xay

think it is a piece cf trickery. Also, the purpose cf focal

joint strategies is to standardize operations witbir each
industry, so, everyone has its cwn profit and will nct fight

each ctker.
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V. CONCIESICNS AXE BECOMMENDAIONS

71is thesis Frcject explored the Kcrean ccmiuter

industry and tectnolcgy and Frcvided a general propcsal tor

the Ecrean computer ccmpany which covers:

1. A general rrcposal for the near future. This includes

"softuare bcuses" activation, development of a single iarket

segment, and a genezal idea for solving the prcklezs of
technical personnel stortage.

2. A Senezal proposal in terms of the distant future. This

includes social pclicy, ccuiuter Research and Develcpment

Center's establishment, and semiconductor company cctalizh-

aent.

3. finally, a general prccsal for the Kcrean comEuter

marketing field. ThisE includes background of Korea computer

marketinc and several kinds of application marketing strat-

egies.

A study cf Korean computer companies and government is rot

completed, and can nct be. 7his thesis is a general Ircposal

in terms of social and econcoic factor's rather than purely

technclogical factor's. Therefore, the author's reccmmenda-

tions are:

1. Ic continue to detail the general proposals, for the

Foream ccmuter comphzies and government.

2. Ic -upport the Korean computer industry completely,

* including studying and researching the techrclcical

factcz's jxcposals fcr the Korean computer industry.
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7. c su~jort the Korean comiuter izdustzy coirjletely,

includimS tie prcposed solution for tne problems of ccxputer
bardware technical. peysonnel.
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COB1PARISON OF MNUFACTUIRED GOODS

Ilis Ajendix A explores the major chdractexr±stic3 ot

zanfluactuired goods of major Korea computer cospazies.

---------- ---- I ----------------I -------------------
jI~anufacturers C-Gold-Star I iri-Geu

I cdeI I fauicog I Iri.-Gem 30

--------------------------------------------------------
!CPU uMcdel Z-eOA(4MEZ) I650:e (111HZ)

----------- -I-------------------------

JSICFAGI I I

ATy~e I ECiZ,RAHIR , i
JCapacity cf RE:16K IRAN:16K

Itasic system A BC11:24K RO?1:12K J I'

jI~aximu I RAE:16K R AMi:64K

ICajacity I RCE:32K IRO,3:12K

S--------- ------ I-------------------
jKEIECAILI I

JAl~banusexic I tnad(3es

I(Iyre-uziter) I E tadrI no (3es

JParallel I no Jyes

lulacutni no no

JKeykcazd I I
I.-.-------------------------I-------------------



i Tye jaxallel par all el/seria 1
SI (rccrnecticn jconnecti on

jGraphic rc I yes

------- ---------------- I-------------------
ISCF'IWAZE

1 BASIC I yes yes

CCECI rc no

S--------- ------------------------

-Nuater cf coma-1

lands, Statemen- 124 100

Ions I

I ---------- ---- I ----------- I--------------------I
FU bC7IC-NS OF

CC.E.EIIEE

JPrcgraz yes yes

Insertiom
Inodification I yes yes
IDeleticm I yes yes

lCuzsci Cczt.rol I yes I yes

ILi.Le Numter C--65535 0--65535

I ----------- --- ---------------- I-------------------
IDISLL! II

jCAEAEIIT

jT ezt 3;*16 (C*R) 40*24(C*B)

lGralkic 126*192(H*V) 280*192(H*V)

S-------------------I-------------------
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------------------------------- --------------- ------------------- I

*Pricins

lCassette 150 $62.5

jmcmitcr 375 1 $112.5--$162.5

Jaim-Ecdy CPU, I

Jkey-kcard) *625 1 $625

I---------------------------I-------------------

jIanuiactuxers A Sai-Sung lKorea Commercial I

IModel SIC-1000 Ispotlight

---------- ---- I----------------- ------------------- I
IStcra&e I

ITyFe I ECERam IROM,monitor ROM,EAMJ

ICaFacity cf ECLI:32K |IOM:12K, RAM:16K I
lbasic system I REI:70K Idonitor aCM:2K

I I I I
laaiinu I RAM:70K IRAM:48K

jCa~acity I

----------- --- I---------------I-------------------I

IKey-Ecazd I

I A1~karusezic(

hYyE-Wziter) Irc (67keys) I yes (72keys)

IFull accctnting I

iKeykcard o 1 no

I-----------I-------------------------------I
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-------- ---- - - --------

ITyFe IPazailel IParallel

Iicotrection connection
IGrallic ESj yes

---------- ---- I ----------------I----------
ISoftwaze III

IBASIC 1 CjES5 yesI

IASS1211 r. nc yes

CCECI I IC no

------ --- I------ -- --------------------

INUzier cf coam-1

I a nd -c,St a t ne n ts 1 155 1 94

1,and functions II

---------- ---- I --------------- I-------------------
iFurcticms of III

JPrc~ram I jyEs yes

IModification IYC-S yesI

jDeIeticn 3e IE yes

iCuzsczr Ccntrol I E Ie yes

ILime NI2Iter 1 1--65535 1 0--65529

jSczeen Editor I )es no

IText Edit I yES I yes

I---------I---- -I-------- -------- I
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IDisl1al II

ACalatility I

IText 132416 (C*,) j64*16(C*R)

I 132*16(C*E)

lGrar Ic 164*-.2 (H*V) I

I 164*4e(H*V) 1 128*191 (lH*V)

---- - --------- -----

1Pricinc I

Imo itor i $125 $123

Priote I $ 11000 $1000

Iaim-Bcdy ICPU, I
ica-sette,key- i SE25 $620

lboard) I

---------- ----------------
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