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Abstract

This article is a sequel to " Korean Character Processing; Part ], Theoretical Foundation ”
and deals with the practical and historical aspects of the same subject, We discuss ., in the
first half, the functional design of Korean I/( terminals, Korean character generators based on
the conversion algorithm and dot matrix fonts, input keyboard configuration (trade -offs be-
tween a key set and the number of key -strokes ), and the conditions to be considered for bin -
ary code design, The second half of the article is devoted to the history of Korean Character
processing which is seen from the personal viewpoints, The recorded works are classified into
4 groups according to their major contents, Then we bring up each problematic issue to give a
critical review of articles, Issues related to output (conversion process)and input ( character
recognition) are separated, The bibliography is given in a chronological order,

1. Design of a Korean Iput racter conversion algorithm is to the input /out —

Output Terminal put of Korean, It is the purpose of this section
to discuss a design of a Korean /0 terminal

One immediate application of the Korean cha - system based on the theory that we developed in

[(27]
_ art d t ider desi t d
N L m— part T ‘and to consider design parameters an
( Korea Institute of Science and Technology ) )
BEAE: 1994 6 A 18 By a “Korean ]/(terminal * we mean a ter-

alternatives,
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minal system which accepts Korean symbol str -
ing input from a keyboard device or from the
main CPU system and then applies the conver -
sion algorithm to obtain 2 - D character output
being sent to main CPU or printed ( or display -
ed ), Whether a terminal is an intelligent one or
not is immaterial in the context of present di -
scussion but will be a factor when the terminal
is to be implemented,

A, Functional Structure of a Korean [ / 0
Terminal
We will consider the input and output un-
its of a terminal separately,

The “output unit ” of a terminal receives a
symbol string input from an applications program
(in the main CPU system ) or from a display file
(residing in the display terminal ), Its output (2-

LA

“ QUTPUT *
SOURCE: “ Linear String of
Applications Symbols * >

Software or
Display File

B164 B 44k

D character pattern) is directed to the print mo—
dule (i,e,,printer drive mechanism) of' to the

video generation module (in case of a display
terminal ), To maintain the device--indepen—den—
ce nature of our presentation device —specific pa—
rameters will be ignored, The “character conver—
sion module” within the output unit implements

the algorithm of part 1[27]and draws the charac -
ter form data from the “symbol font memory
module”, Figure 1 shows the block diagram: of

an output unit,

The “input unit” gets its input symbol str -
ing from a keyboard - like device and converts
it to 2 —D character pattern for disply (i.e.,
echoeing ) or for transmission to an applications
software . Fig 2shows the functional structure of

an input unit,

OUTPUT UNIT:

Character

Conversion

Module 2 —= D Character
7

Symbol Font Pattern —

Memory Writing

Module Signals

Fig,. 1. Block diagram of output unit in Korean /(0 terminal,

INPUT UNIT:
Character

i Conversi

Keyboard linear Mogule ton

‘symbol

string !
Symbol Font
Memory Module

2-D Characters
To Application
Software

2-D Character

To Display
Pattern

Fig. 2. Block diagram of input unit in Korean [/(Q terminal.
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Korean Character Processing : Part II. Terminal Design and History

We may observe from Fig, 1 and 2 that
the combination of the character conversion and
symbol font memory modules can be viewed as a
(rather complicated ) “character generator”in an

. . . .[26)
interactive terminal’,

B, Character Generation Scheme

Once the character conversion module car -
ries out the lexical and syntactic analysis algori-
thms its output can be used to obtain the proper
combination of symbol fonts from the symbol

font momory module, This is possible because

«

its output consists of two pieces of data:
bol code string denoted by a,a, (a;) .(parentheses

«

sym -
denoting an optional symbo!l ) and the “ patternal
structure code” denoted by C.V;(Cs). (Based on
the cardinal symbol set the symbol code string
may be of length up to 5due to compound sym-
bols, But they may all be transformed to the
code of the form a a,(a;) very easily ),

Now that the form of the output from the ch-
aracter conversion module is known we only have
to discuss the organization of the symbol font
memory module, For the reason of consistency,
we will assume that all compound symbols ( to
be represented by two cardinal symbols ) will be
represented within the font memory as single pat~
ierns, We should note that there is no logical ne-
cessity for this,/ There is a good reason for this,
i,e., that of speed of character generation, An-
other assumption is, without sacrificing generality,
that each font will be stored as a pattern on a
dot -matrix of a prefixed size (See Section 1.4
of Reffm)

We will consider two general methods of sym-~
bol font memory organization :

(i) variable font scheme and (ii) fixed font

scheme,

The basic idea of the “variable font scheme” is
to use the minimum number of dot - matrix fonts,

The mininum font set can be constructed outof
42 vowel and 30 consonant dot - matrices as fol ~
lows ; one dot - matrix for each long or short vo-
wel corresponding to the elementary patterns of
Fig, 2 of part [ and one for each consonant,

(For better shape, two dot — matrices can be used
for each consonant, doubling the required number
of fonts (i,e.,to 60.) For character pattern ge-
neration, two or three vowel and consonant fonts
should be superimposed (i.e,,“logical OR”), This
requires the availability of 5 different fonts for
each consonant corresponding to § elementary pat-
terns of Fig, 3 of part [, Suppose that the dot -
matrix font for each consonant corresponds to
the elementary pattern (i) of Fig., 3 of Part |
(i.e.,Cytype ). Then, the four remaining fonts
can be produced by single translation transforma-
tions, This dynamic generation of consonant fonts
can be done rather simply by a fixed set of tran-
slations but still requires additional time,result—
ing inthe lower speed, This together with extra
logic needed for dynamic font generation is the
main argument against the variable scheme,

The “fixed font scheme”is based on the use of
a large number of symbol patterns to attain high
generation speed, Character pattern generation is
done by static row and column - addressing of an
array of symbol fonts, This necessitates the
storage of vowel and consonant fonts for all el —
ementary patterns: 42 vowel fonts ( same as in
variable font scheme ),and 117 consonant fonts(5
for each cardinal consonant and 2 (Gand C, Yor
each compound consonant), Fig, 3 shows a
pussible configuration of a font memory for the
fixed font scheme, Division of font memory into
3 modules (for initial and terminal consonants,
and for vowels ) shall increase the speed of cha-
racter generation by parallel read -out, Row and
column selection operations are facilitated by the
pattern structure and symbol codes respectively
as shown in the figure,

C. Input Keyboard Configuration

A typewriter — like keyboard as a computer
system component is used on keypunch machines
and as an input device on coversational terminals
(both TTY’'s and graphic terminals), Design of
a good keyboard concerns ergonomists and com -
puter scientists,

The former is interested in human engineering
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Fig. 3. Font memory for character generator,

aspects such as size and positional layout of keys
and assignment of symbols to keys, The latter is
concerned with the contents and size of the cha-
racter set (key set ) and its encoding scheme,
Of course, we take the position of the latter, We
will consider the first problem here and the se-
cond in the next section,

A keyboard as a computer input device, unlike
a typewriter keyboard, requires only one key or
font for each Korean alphabet symbol bécause the
linear representation of Korean characters suffic-
es for unambiguous input, Inherent assumption
for this argument is that a character conversion
the

computer system in the form of hardware, soft-

algorithm exists within the keyboard or in

ware ,or firmware and that no special symbol is

used as a character separator (i.e., syllabus se~
parator ),

We have shown constructively in the discussion
of character conversion algorithm in part I the
following.

PROPOSITION 1. The maximumnumber of keys
For this

’

of each

for Korean keyboard is “ 51", only
one key — stroke is needed for input

Korean symbol (consonant or vowel ),

We all know that the difficulty of operating a
keyboard increases as the number of keys in -
creases, Therefore, we tend to minimize the size
of the key set, Furthermore,some of the exist -
ing keyboards do not support that many keys if

we want to include English alphabet as well, For

— 4 —
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example, KS teletypewriter keyboard contains only

26 character keys as shown in Fig, 4. As a coun—

terpart to proposition 1 we now have the foll ow—

ing

PROPOSITION 2. The minimum number of keys
for Korean keyboard is “25”, This minimum key
set consists of the basic Korean alphabet sym-
bols (simple consonants and vowels ) plus one
special symbol designating the double conson -
ants, In this case, compound vowels require up
to 3 key - strokes,

D, Design of Code
It is necessary to design a code for alphabet

symbols for internal representation, There are a
number of codes being used by different mach-
ines and manufacturers, This is a situation some-
what similar to that for English alphabet (BCD,
EBCDIC, ASCII ) and may be worse,

We can identify the following factors to be ta-
ken into consideration when we design a code for
Korean alphabet :(i) we shoud use the minimum -

length code, (ii) The code should facilitate ef -

Fig. 4. Korean standard keyboard set.

The special symbol mentioned in the above was
proposed in(24 where it was named “ A parameter”
We will call it “A symbol ” from now on, We: may
see here that there is a tradeoff between the si -
ze of a key set and the required number of key—
strokes, From the results of part I we have
PROPOSITION 3. The “cardinal symbol set”
constitutes a minimal key set that requires at most
2 key -strokes per alphabet symbol , without
using the A symbol ,

In proposition 3 if we allow the use of Asym-—
bol then the key set size may be reduced to “27”
by deleting § double consonants from the car -
dinal symbol set, As we may see from Fig, 4
the Korean standard keyboard incorporates
this feature except for the » symbol which can
easily be added, It should also be pointed out
that widely - used keyboards (IBM and CDC for
instance ) are based on the “proper extension ”of

this standard key set,

ficient “conversion algorithm”, ‘ii) the expan -
sion or contraction of an alphabet set should be
systematically doie by appending or removing one
or two bits,and (iv) the code should allow efficient
lexicographic sorting of characters,

It is rather difficult to have a code that will sa -
tisfy all of the above conditions for Korean al -
phabet, However,a few sensible comments can be
made about each factor, Korean alphabet requires
at least 5 bits,either for cardinal symbol set
or minimum Kkey set, Moreover, 6-bit code can
accommodate all 5] symbols,

But it is necessary to use 7or 8bits for mixed
Korean / English alphabets, For the design of effici -
ent conversion algorithms (described in part [)itsh-
ould be easy to dis tinguish between consonantsand
wowels, between initial ,middle,and terminal sounds,
and between vertical ( V; )horizontal (%), and mix-
ed —shape (V;)vowels, As to the third factor,
suppose that a 5-bit code is used for the car-
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b, | 1 1 1] 1
Dec b | 1 1 1 1
'm bs | © 0 1 1
bybbybN 21 | b, | 0 1 0 1
0000 0 | =
0001 1 - o
0010 2 N AN A
0011 3 = | = E
0100 | 4 e | =~ B
0101 5 SR 3
0110 | 6 5 | s T
0111 7 A =3 q
1000 8 o = | |3
1001 9 = = - ¥
1010 10 = {a| A1
1011 11 A e | oAl
1100 12 e e | o | o
1101 13 = e | 4|
1110 14 S RN R
1111 | 15 ST B A

Fig. 5. Code design example,

dinal symbol set, Then, the code for complete
alphabet symbols can be designed by adding one
more bit, This also makes it possible to parti -
tion the alphabet set by an examination of single
bits - - for example | into Korean and English
alphabet sets, Regarding the fourth condition |
character sorting can be made efficient by mak-
ing the numerical order of a code compatible
with the lexicographic order of symbols such as

in EBCDIC or ASCII. One such code is being

used in an interactive terminal made by KORONIX ,

We now present a design example of a code wh-
ich satisfies the first three conditions but not
the last one, The code is shown in Fig, 5. It
1s easily seen that the code can be expanded or
contracted by single bits (expansion from the
cardinal symbol set is accomplished by append —
“1” for vowels as
the 6-th bit ), and that the tests required in

the conversion algorithm (lexical and syntactic

ing “0 " for consonants and

analyses ) for separation of consonants / vowels,
Vi/V, /Yy ,and C, /C, /- /Cg can be imple -
mented by simple switches (i.e., comparison of
n’umerical values ), The minimum 5 -bit code
can also be extracted without rewriting the code .
Meaningful divisions are depicted by broken lines
between adjacent groups of alphabets in Fig, &.

The lexicographic ordering is maintained only
within each group, (vowels. in inverse lexicogra —
phic order ) This code can be extended for the
representation of 2-D form of symbols simply
by establishing code values for additional 19 sim-
ple and double consonants used as terminal so-
unds, But, this does not describe the patternal
structure of characters but just the position
(initial, middle, and terminal ) of symbols with—
in each character, At least 8 bits are required
for the representation of patternal structure
(there are 159 symbols), In fact, suchan 8§ -
bit code can be readily constructed for use with
a character generator of Fig. 2 by taking the
first 5 bits of the code in Fig. 5 and adding 3
bits representing the patternal structure code,

Then, these 3 bits are used as signals for row
selection and the other 5 bits for column selec -
tion in Fig, 3.

2. Historical Survey

The works on Korean character processing by
1969

can be classified into 4 categories according to

computer during the last 10 years since

their major contents :
(1) Conversion algorithms and theory,
(ii) Display or hardcopy output device des-
ign,
(iit) Information theoretic analysis,
(iv) Character recogniton.

The list of articles belonging to these cate -
gories is given in table 1. (The article number
represents the chronological order.)

Reference to the present author’s work (Part
1t271and Section 1 of Part II) will be excluded

from the following discussion.
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Table 1, Classification of articles,

Categories Article Number

Conversion algori-

, 16, 18, 20,
thms and theory L 56,10, 16, 18, 20, 23

Output devicede- |7, 8, 11, 13, 14, 17, 19,
sign 22, 25

Information theore -

. . 9, 24
tic analysis

Character recogni-

: 2,3 4, 12, 15, 21
tion

The framework of our survey is provided by
the problematic issues in Korean chara¢ter pro-
cessing for each of which relevant works will
be comparatively discussed. At the same time,
we will try to bring forward the historical sig-
nificance of each work and comment on the
merits and methodological aspects.

The first computer output of Korean charac-
ters was realized on a line printer and on a
microfilm plotter!!**1, The practical applicat -
ion of this line printer output in Korea started
in 1971 at KIST computer centert® . The
first incident of display output is reported in
[4) although it was not really for obtaining ou-
tput but for verifying the results of a charac -
ter recognition algorithm, Later works of out-
put device design are mainly in the form of
graphic displays except for [1¥:14:17.221  Among
the hard copy output devices, the line printelrl'sj
has been used at KIST since its installation
and other devices have been largely experime -
ntal such as TTY!!, dot - matrix printer {14
and ink -jet printer [17% 24

It was necessary to clarify the 2-D structure
of Korean characters from the start, We want
to cite 3 workst! 5 8 which obtained the well
-known 30 combinations of consonants (C)and
vowels (V). These C -V combinations are ess-
entially the systematic layouts of C and Vwit-
hin a 4 X 3 rectangular grid window as shown
in fig.6. It was in["% that this 2-D structure
of Korean characters was first observed, As a
matter of fact, the line printer of{"%J uses th-
is 4x 3 - grid window to print each charact-

Fig, 6. 2 - D structure of Korean charact-
ers as C-V patterns within a 4x3

grid.
Cv | Cv Cv | CVV| CVV Ccvv
C CC C CC
CCV |CCV | CCV | CCVV | CCVV | CCVV
C cC C cC
CCV |CCV | CCV | CCVV | CCVV | CCW
\ \ v v \ \
C CcC C CC
Cv | Cv CV| CVV| CVvV CVv
Vv \' A v \ \%
C CcC C cC
C C C
A \ v
C CC
CC | CC CcC
v v '
C CC

er using 3 lines, These 30combinations we-
re shown to have a cyclic network -like struc—
ture (fig. 6) in which each neighboring elem -
ent is obtained i)y a systematic addition, de -
letion of a C or V and a shifting operationt®!}
(81 also tried to analyze the combinatorial pr -
operties of these 2-D structures using matr-
ix and graph formulation and concluded that th-

ere are 14364 possible Korean characters co -~
mposed from this combination rule and the

alphabet. However, this 14364 - character set
12369 -
character set primarily because the analysis

is somewhat larger than the exact

method was not so precise, (The contents
oft and later articles by the same author se-
em to be derived from his Ph.D. thesis,) By
the theory of Part 1 by the present author

(particularly the patternal structure theory)it
is simple to obtain this number as follows

Let |C;V;Ck| denote the total number of sy-
ntactically correct characters with the pattern -
al structure code C;V;Cy . Then, we know th-
at [C, | =1C,| =IC,} =19, |C,| =|C,| = 30,
[V,} =9, |V,| =5, and |V,| =17, -From this

— 7 —
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we get [C,V,[+|C,V,[+[|C,V,[+]C,V,C, |
+|C,v,C, ]+ |C,V,C, | = IC, [ x (V| +|V,| +
IV, D + 1S, 1x (v, 1 + 1V, 1+ v, D x Ic,| =[c,|
X|VI+]C, | x|V]|x]C,| =19 x 21 +19 x21x
30=1399+11970 = 12369,
ach to this was used in™! which obtained a li -
near algebraic expression(C+CC) (V+VV +VV
V) (1+C+CC), to describe the combinatori —
al structure of characters. This algebraic ex -

A similar appro -

pression became the basis of a lexical analyzer
for linear inputt!®?,

The efforts to make the 2-D output “be-
autiful by considering the geometric variables
such as the relative positions and shapes of
characters within a window have been made
as the understanding of 2-D syntax increased
[7,811,14,17,19,22,25,251  The main geometric fea -
tures used in obtaining the beautiful output
include the distinction between long and sho-
rt vowels (depending on the absence and pres-—
ence of a terminal consonant) and the posit -
ion of consonants as a function of vowel type.
A variety of character conversion algorithms
were developed, and in most cases,the conver—
sion algorithms were implemented by hard -
ware, except that microprocessor codes were
used int”2%! and that software implementation
was used inl!%Z1

We may classify the conversion output alg-
orithms according to the type of character fon-

ts used., Those algorithms for line printers
and TTY’s are based on the “fixed character
fonts”, i.e., one font per alphabet symboll" %
13,1420 Those based on stroke generation in-
cludef?8.12,18.231 " and the stroke pattern faqr
each symbgl consists of fixed line segments
(most of them use 8 directional vectors («}KJ
plus “O~») . The use of dot matrix symbol
fonts seems to be most popular t7 L1417, 192,
251 The organization of symbol font memory
into initial, middle, and terminal sound grou-
ps and parallel read- out for speeding up the
display were first mentioned in, 1 We may
notice that different dot - matrices and symbol

font sets have been used : dot matrices of

the size 10 x 160117, 12x 14017221 and 5x 453
font sets containing 670!11, 85017.221 330251
dot patterns.t?®) uses a method different from
others in that the output character is formed
from the proper positioning of component sy-
13 x 15

dot matrix. (In other words, it is a variable

mbol dot matrices (5 xX5) within a

font scheme,).

Analysis of Korean character syntax in terms
of the formal language theory has been done by
a couple of workst?:10:1%.211 in developing a th-
eory or algorithm. Context -free property of
Korean character syntax was observed first
inf"1, However, no one really tried to use th-
is grammar in the design of lexical and synt -
actic analyzers for the conversion algorithm
as in the compilers of programming languages.
Algebraic theories have been used to describe
the 2-D syntax and conversion algorithms
Boolean algebral®%13.16.25] 3nd group theory! 12!

2-D structure of Korean character has been
analyzed in terms of segmentation (“element -
ary patterns’) and pattern combinations. Pat-
tern forms were divided into a number  of
classe;, and different numbers of pattern clas-
ses were used : The maximum was 30as we
mentioned earlierf!%%81 the minimum was
6 as in Part IT'"21 also used were 18127, 9
(14,251 and 70*¢ 1. We may note that it is de-
sirable to use the smaller number of pattern
classes., This is because the small number of

pattern classes implies the larger symbol font

set but simpler con ersion algorithm and
shorter code.

As to the binary code for the Korean alph-
abet, a scan through the literature indicates the
popularity of ASCII, but without apparent re -
asons, Table 2 summarizes various codes.

The use of microprocessors to implement the
conversion algorithm or as an input/output te-
rminal controller can be found in a mumber

of works (7,14,17,19,22,25]

A relatively large number of works appeared
on character recognition for computer input (6

— 8 —
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articles). They can be classified into two grou-
ps according to whether arecognition algorithm
is for handwritten!'% or printed characterst %

412,21 " These algorithms are dealing with ei-
ther 1-D characterst® 41215 o 2_D characters
22 All of them are automatic algorithms

Table 2, Summary of binary codes for
Korean alphabet,

Article ch Base #*
or Manu-| Code [#bits Iéorear.r— Comment
facturer _Pi(,’?s _____________
15
5 ASCII(BC| 8 33 K/B-orien-
DEBCDIC ted
11 15 67 |distinction of
initial/fmiddle
terminal so-
unds
14 ASCII 7 33
17 ASCII 7 55
19 ASCII 7 57
22 ASCII 7 34 K B-orien -
ted
24 ASCIL 8 28 lexicographic
order
25 ASCII 7 33 lexicographic
order
IBM EBCDIC 8 40 KB -orien -
ted
CDC BCD 7 32 KB - orien -
. ted
Koronix | ASCII 8 66 lexicographic
order

but none possesses learning or training capabi-
lities, Each work will be briefly discussed in
the following.

Analysis of 2-D Korean characters as a line
structure base on 8 directional strokes ( ﬁ(‘ )

and #OQ ~»
£2)

was done by!? for the first time .

identified 18 areal structures and used them
That is,it deter -
mined the relative positions of each symbol wi

to recognize each character.

thin an areal pattern from the matrix encoding
of each symbol in terms of stroke segment code
31 and L4 are based on the extraction of the

pattern code of each symbol from the 3x5 grid
sampling of the rectangular window containing
the symbol. This 3x5 grid results ina 3x5
Boolean matrix which leads to a 15-bit code.
This 15-bit code was used to generate a dis -
play output inf%!

Inf'?! the 24 Korean symbols were partitioned
into 3groups (concave,line,and mixed structu-
res),an. .ic generating pattern sets were deter-
mined for these groups ( {—,—, —, —}and {%&’7,

0} ). And then the algebraic properties of sym-
bols were derived from this framework and the
complexities of character structures were com-
pared, It was shown that the basic vowels form
a number of equivalence classes under the rota—
tional transformation. It also emphasized the
fact that geometric as well as topological pro -
perties were valuable in character recognition,
It drew a conclusion that (9{6. 0) is fundamen-—
tal as a generating set and that connecting no -
des play critical roles in the recognition pro -
cess,

The concave structure of!!?1became the basis
oft15), The notable feature of '%7 is the deter -
mination of the minimum set of elementary pa-
ttern segments that can describe the geometric
This
minimum set consisted of 6 logic patterns and

structure of Korean symbols uniquely,
4 phase properties. Character recognition was
done by determining the segment structure from
the extracted pattern segments, A logic circuit
based on the phase property was desiged to pe-
rform the task,

An automatic recognition by a syntactic me -

thod was discussed in'®”, The algorithm con-
sisted of 4 stages : (i) preprocessing -~ digi—
tization by a vidicon camera and the use of a
thinning algorithm for segmenting basic stro-
kes (éfé, 0), (ii) graph construction - - de -~
tection of 4 feature points (nodes) and cons -
truction of matrix representation of the graph
from the chain encoding of line segments,(iii)
segmentation - - extraction of component sym
bols from the graph matrix, and (iv) pattern

— 9 —
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analysis -- tree construction from the ext -

racted symbols and nondeterministic: syntactic

analysis based on a tree grammar,

There have been a few other developments
that are not listed as references. In 1974, a
KIST team attempted to develop an English—
Korean translator and Korean— COBOL proc —
essor, which seems to be the first(and last)
of such efforts. The first Korea line printer
program ["*1 was said to be improved in its
efficiency in 19770%°1. Around that time the
KIST Software Development Center develop—
ed a Korean output routine for Tektronix 40
14,715 graphic terminals'®3,
rean output terminal based on a color T.V.and

Recently, a Ko—

a microprocessor was designed and implemented
by a KAIS team(Computer Science Departm—
ent), the results of which were presented at
a KISS Conference in spring of 1979. To the
present author’s knowledge, there are a couple
of ongoing projects to develop Korean output
terminals at KIST and KIET.

There have been also a number of comme—
rcial ventures on Korean IO terminals, both
successful and unsuccessful, since 1978. The
inpetus for competitive efforts came from the
imminent needs for such terminals as computer
applications began to penetrate into the pub—
lic sectors. The potential of the market in Ko—
rea should not be underestimated, if we name some
of them here, they are Gold Star  Electric
Co. (derived from the ink — jet printer of (s,
22 1 ), Samsung Electronics( interactive and
printer terminals), Korea Computer Co. (inte—
lligent terminals based on DATA— 100 syste—
ms), Koronix Corp.( KHD— ]A display termin—
al, being used in a KIST project), and IBM.
It remains to be seen who will dominate the
domestic Korean I O terminal market in the
coming years. Manufacturers of large main—
frame computers such as IBM have the adv—
antages of having a large number of custo —
mers who are already using their computer
systems. However, independent terminal dis—

tributers can become quite competitive by ma—
king their products compatible with these ma-

inframes and by lower prices.

3. Summary

In this article(and Part 107)) we tried to
present a coherent discussion of how tomake
Korean an integral part of computer—proces—
sed data very much like English and number.
The center of this effort is the conversion
algorithm which is needed because of the un—
ique characteristics of Korean characters.
The linear representation of Korean is conve —
nient for human operation of input devices
and of course a natural form of computer —
stored data. However, we are accustomed to
the conventional 2-D form of Koreanin re —
ading and writing.

Viewed in the light of the total

system, this conversion process provides for

computer

an essential man—machine interface. This lead
us to the embodiment of the conversion alg—
orithm in an input“output terminal. We dis—
cussed a few related problems: the design of
mput keyboard and coding method in addition
to the terminal design.

A short historical review of the articles
dealing with Korean character processing was
presented in the second half. It is intended
to provide the reader with a quick' glimpse
of the 10-—year’s works in the field.

As a concluding remark we should call for
the organized efforts to establish the natio—
nal standards in Korean character processing.
Standards for the key set and binary code
will be most fundamental. Standards for the
Korean character syntax and conversion al —
gorithm should also be considered. Furtherm—
ore, enforcing the standards will be as im—
portant as establishing it. ( The KS key set
seems to be in the danger of total ignorance.)
The author tried to present a foundation and
approaches that are viable in pursuing these
goals.
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There still

area of Korean character processing.

lot to be done in the
Efforts
should be mustered to develop computer lan—

remains a

guages in Korean. Computers are no longer
a fancy but everybody 's tool. This mncludes
kids and. nonspecialists. For them, Korean will
be the language of interaction with a computer
to

system. In relation to this, we need efforts

move from character processing to language

processing. Most of all we cannot be too

early. So we better start now!
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