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[Abstract]

This paper has studied about the scrambling occurrence frequency in UTF-8 coding system for Unicode Hangul Jamo codes.
The scrambling methode applied in the study is HDB-3 in AMI line coding that is international transmission standard. In the
study, the source coding rule was applied to analysis the scrambling occurrence. The quantity of the scrambling occurrence was
calculated by the number of times and frequency rate of the scrambling occurrence in Hangul Jamo and Compatibity Hangul
Jamo. In the case of Hangul Jamo, the number of times and frequency rate in Unicode and UTF-8 were 24times, 52% and
148times, 228% respectively. In the case of Compatibility Hangul Jamo, that were 10times, 14% and 83times, 131% respectively.
As a result, when Hangul Jamo and Compatibility Hangul Jamo in UNICODE were transformed to UTF-8, the scrambling

frequency rates were increased 340% and 851% respectively.
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# 1. RHZES UTF-8 &5 Higt of
Table 1. Example of UTF-8 encoding of unicode.

AR EFN) 2o WAk AR5 S A5
sl8l wafel A58} +2S 4 §319rhs)

Il. Unicode®t UTF-88 S XA

2-1 SL|3=(Unicode) £5 #HA|

FrHFEEE 7] 2ulo| E 16H] EA A 2 Al 2= et whebA
%65,5367112] TAE Fa3te = it dAle fruzs A7
£ 3.0 Ml o2 qufo] E 320 E A|Alo]t). o] 4ulo] E K-35 A
A= 249, 319 22 onfel E oA Al = LA = o Q) A9
B3 B9 plane) S AHah] 913 Aow AHrls B4
T2 65,5367t} BHF-T = ZH A9 Akl thgk Ak}
715el gk B8 Zterh & 7F EAel = % 65,536719]
A} 7150 gk F 55 FofalA Hr) 1Y ER fyIs
HH3.02 % 4,294,967,296712] S8} 7150 ek 52 F
o8k 4= Qlti{12]. & 1941 BMP(basic multilingual plane)i= 7]
B ogaro] Expgtolt) A9 28ko| B 1674 <000070]th
SMP(supplementary multilingual plane)™= 57} th=of &2}
o2 BMPO EFEA & tmo] EAFEE Zh=
SIP(supplementary ideographic plane)= 3} 5 A& T4} 715
T8] 3 B3 RS o] Fi ou|E %S 918 7150 o)
Sk K5 A Alo] T}, SSP(supplementary special plane)= S5-%-At
- A Atk PUA(private use area)= AFEA7| 71¢18 o2
55 HASHEE g A Alo]tH6)]. Y F= 2001 H 73,090
Folg FARE 19914 WA 1,000 Fof e FA4=1) 130 5
ZFakdTh{ 7.9 A ) 2001 ¥ 213,02 2012 WA 6.17k=
Levl o] S xfo]ut etk

2-2 UTF-8 B=H|7A|

UTF-8 A= 1(8H] E)~30}0] E(248] E) 9] 37H4] ¥-&
AAZ 7HA) 2L ATH8L[51,[10]. UTF-8 F- A A= H A9 24}
7F1675= B2 A1 2HE) & 18 o] Faa 7ol that oS 2o
F= Aoltk oJ7]dlA 1110, 103} 109 HIEE FUI=S
UTF-85-5.%2 WHE7] $18] A2 vlESo|th aaaat fU=
T 9] F4F9] 4H] Eo| 2 bbbbE 7 WA HIEY, ccoc= Al HA
H|EY 7231 ddddE 319 v EF o]t}

UTF-8 Transformation Rule 11|10 ]|A]A|A

Unicode Binary (1100) 11|11 0]0]0|O
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Table 2. Unicode hangul jamo and source coding rule.

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E Ifi
1100 R T {22 — cC = El =] HH PN M (0] R IR o =
1110 = v S L1 LE LC LH C1 =it 22 25 5 j2[z] 5 H HL
1120 HE HA HA1 HAC HAH HAA HAK HX HX HE HI g He A1 AL AC
1130 [o-A2 Al AH AT AR A0 AR Ax A AE AL r5 ~ Ve CH AN
1140 A o oc od OH OA 0A 00 OX 0% OE ol le) X0 | &~ Vo
1150 ~ ~ xA x5 A oV IH s 55 °
1160 F H F H 1 1 7 ql L 4+ |y || T
1170 [l il m | — | L R R 2 Y | A A et
1180 [l £ e wb e EHH T+ - o | ®H | F ||
1190 o] T o | T = | = | F IF IE o -+ | 4
11A0 [~ 4] 1 T s L X | 5 | C =
11B0 21 20 2H 2A 2E 20 25 [m] H HA A M o = = |
11C0 E hv 5 12 n" L1 LC LA LA LE [ 2 ZA | BL | BC | @5
11D0 |22 Zm 2k 2HA 25 a8 2 ZA 23 =) o1 02 OH | DA | M | DA
11E0 Ox i35 3 Ha Hil H5 g IN| AC A2 AH A 01 omn 00 [oz]
11F0 fe} OA 0A H =3 5L 52 il 5H 5

T 3. FHIE S8 2R 250 dXTESE AF
Table 3. Hangul compatibility jamo and source coding rule.

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E E
3130 | m N L LX LS C cC = 21 20 2H A 2E 20
3140 25 m} =} HH HA A A o x XX = = E hiva S 3
3150 H 3 H 1 ql 7 dl L 1t i 4 A T ! l !
3160 T = — | LL LC LA LA 2N 2C 2HA 2A 25 oH OA
3170 DA 5 H1 HC HAT HAC HX HE 5 3 IN| AL AE AH AX A
3180 00 o OA on = 55 ol Bl uf o] hiE| b Rl g
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Unicode St2EHAte] UTF-8 £ 5 stof 2 HDB-3 A3 E3 2RI

Table 4. Using frequency and rate of Hangul Jamo in table 2[4].

First Consonant Vowel Final Consonant
Consonant Erségﬁency Using Vowel grselgfency Using Consonant grsécrllfency Using
Rate% Frequency Rate% Frequency Rate% Frequency

a 5372 1,171,038 F 8.835 1,926,007 j 1.888 411,538

n 0.298 64,997 H 1.880 409,768 m 0.028 6,068

[ 2.738 596,893 F 0.292 63,728 " 0.002 357

C 3.673 800,785 H 0.017 3,769 [ 6.092 1,328,090

c 0.333 72,604 1 4.325 942,819 LX 0.013 2,790

2 2.799 610,211 1l 1.806 393,695 L 0.139 30,376

=] 1.971 429,661 9 1.938 422,490 C 0.085 18,535

= 1.647 359,029 4l 0.204 443,94 2 3.564 776,891

b 0.074 16,037 L 3.955 862,073 21 0.034 7,330

A 3.470 756,477 1 0.746 162,656 en 0.020 4,344

M 0.134 29,184 Bl 0.051 11,215 L] 0.010 2,183

o} 9.659 2,105,587 4 0.458 99,794 2A 0.000 5

= 3.434 748,509 AL 0.434 94,576 2E 0.001 131

XX 0.094 20,434 T 2.718 592,419 Gl 0.000 78

= 0.919 200266 L 0.263 57,373 25 0.014 3,023

= 0.221 48097 Ll 0.009 2,035 =] 1.186 258,542

E 0.489 106679 ul 0.218 47,506 = 0.613 133,729

o 0.454 98986 0.216 47,135 HA 0.119 25,868

s 2914 635299 — 5.285 1,151,976 A 0.526 114,592

— 0.825 179,818 N 1.005 219,186

I 6.218 1,355,527 o 2.831 617,205

x 0.079 17,173

= 0.046 9,944

= 0.001 302

E 0.116 25,341

hrs 0.078 16,938

=] 0.124 26,948

3-6 SF=2EX} AR HI -1 L

4 FFRA U AHBUE A} NESE He] Fi 3 5% FAEA[s] F 19 913k Unicode e}t o]
Rolth. 24 194, B4 214, £4 A £ 6Tl b A UTES¥-SA AN wg Sh AR WA A B
SRETF 7P =8 AN P B eAR B 2L co, A3 Zlolnt. o] oA A AL ARG RILEE 24 5E 4] 9
wr, e b B ok & Zolch. Bz A [5] & 19 9)5to] #4187 AwolA

IV. Unicode2} UTF-8 BS | A
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F 5. Unicode $H2 EARR} UTF-8 £39 AJWEZ U
UHMESS A2[5] ¥ 1 AEY vl (A: ARBEIEE, B:
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Table 5. Aptness of Hangul Jamo between Unicode and

its UTF-8 Code for source coding rule[5] Table 1.
(A: jamo using frequency rate B: scrambling

frequency C: scrambling frequency rate)

Hangul jamo Unicode UTEF-8
Jamo A% Bea C% Bea C%
B 5.37 2 10.74 3 16.12
n 0.30 1 0.30 3 0.89
L 2.74 1 2.74 3 8.21
C 3.67 1 3.67 3 11.02
[un 0.33 1 0.33 3 1.00
2 2.80 1 2.80 3 8.40
o 1.97 1 1.97 3 591
H 1.65 1 1.65 3 4.94
B 0.07 1 0.07 3 0.22
A 3.47 1 3.47 2 6.94
M 0.13 1 0.13 2 0.27
o 9.66 1 9.66 2 19.32
ES 343 1 343 2 6.87
XX 0.09 1 0.09 2 0.19
= 0.92 1 0.92 2 1.84
A 0.22 1 0.22 2 0.44
E 0.49 1 0.49 2 0.98
kv 0.45 0 0.00 3 1.36
s 291 0 0.00 2 5.83
F 8.84 1 8.84 3 26.51
H 1.88 0 0.00 2 3.76
3 0.29 0 0.00 2 0.58
H 0.02 0 0.00 2 0.03
1 433 0 0.00 2 8.65
1l 1.81 0 0.00 2 3.61
q 1.94 0 0.00 2 3.88
4l 0.20 0 0.00 2 041
L 3.95 0 0.00 2 791
1t 0.75 0 0.00 2 1.49
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il 0.05 0 0.00 2 0.10

4 0.46 0 0.00 2 0.92

AL 0.43 0 0.00 2 0.87

T 2.72 0 0.00 2 5.44

™ 0.26 0 0.00 2 0.53

hill 0.01 1 0.01 2 0.02

! 0.22 0 0.00 2 0.44

m 0.22 0 0.00 2 0.43

— 5.28 0 0.00 2 10.57

— 0.82 0 0.00 2 1.65

| 6.22 0 0.00 2 12.44

_| 1.89 0 0.00 2 3.78

m 0.03 0 0.00 2 0.06

0.00 0 0.00 2 0.00

(. 6.09 0 0.00 2 12.18

0.01 0 0.00 2 0.03

L& 0.14 0 0.00 2 0.28

C 0.09 0 0.00 2 0.17

= 3.56 0 0.00 2 7.13

21 0.03 1 0.03 2 0.07

2n 0.02 0 0.00 3 0.06

2t 0.01 0 0.00 2 0.02

2A 0.00 0 0.00 2 0.00

2E 0.00 0 0.00 2 0.00

i 0.00 0 0.00 2 0.00

25 0.01 0 0.00 2 0.03

=} 1.19 0 0.00 2 2.37

H 0.61 0 0.00 2 1.23

HA 0.12 0 0.00 2 0.24

A 0.53 0 0.00 2 1.05

M 1.01 0 0.00 2 2.01

o 2.83 0 0.00 2 5.66

= 0.08 0 0.00 2 0.16

= 0.05 0 0.00 2 0.09

= 0.00 0 0.00 2 0.00

E 0.12 1 0.12 2 0.23

hr 0.08 1 0.08 3 0.23

S 0.12 1 0.12 3 0.37

Total 100 24 51.9 148 228.4
¥ 62 F-[5] E 19 2J8}] Unicode 3H8- =g}
o} ool thgt UTF-8 - S A Aol A Aok 2~ 53240 &l
& FA g ol o] el A= AR AR NI &2 3
40l oJgk Aotk B 3E 19] 7} ApELof| A AT 5= o] EAYF]
= Slpolth 24 9] A9 U A=A 2T ET 0]
HEAYSEA] el UTF-80l1 4= 1 2 ghe). O 2 AR o] 251
BEY T Slgo)] oJte] 25 e ES ARSI

s

EEE UER Aot &

5o} 244+172) Bl AHE UL

£0] 537%01 AN FU I A= 2T E= o] AR &F
oug 235 WS 0% Er
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Table 6. Aptness of unicode hangul compatibility jamo and
its UTF-8 code for source coding rule[5] Table 1.
(A: jamo using frequency rate B: scrambling
frequency C: scrambling frequency rate)

Hangul jamo .Unicode UTF-8
Jamo A% Bea C% Bea C%

T 5.37 0 0.00 1 5.37
m 0.30 0 0.00 1 0.30
L 2.74 0 0.00 1 2.74
C 3.67 0 0.00 1 3.67
C 0.33 0 0.00 1 0.33

=2 2.80 0 0.00 1 2.80
=] 1.97 1 1.97 1 1.97
= 1.65 1 1.65 2 3.29
b 0.07 1 0.07 2 0.15
A 3.47 0 0.00 2 6.94
M 0.13 0 0.00 2 0.27
o 9.66 0 0.00 2 19.32
= 3.43 0 0.00 2 6.87
IO 0.09 0 0.00 1 0.09
= 0.92 0 0.00 1 0.92
= 0.22 0 0.00 1 0.22
E 0.49 0 0.00 1 0.49
h 0.45 0 0.00 1 0.45
s 291 0 0.00 1 291

F 8.84 0 0.00 1 8.84
H 1.88 1 1.88 1 1.88
F 0.29 0 0.00 2 0.58
H 0.02 0 0.00 1 0.02
1 433 0 0.00 1 4.33

1l 1.81 0 0.00 1 1.81

e 1.94 0 0.00 1 1.94
el 0.20 0 0.00 1 0.20
L 3.95 0 0.00 1 3.95
Lt 0.75 0 0.00 1 0.75
H 0.05 0 0.00 1 0.05
4 0.46 0 0.00 1 0.46
AL 0.43 0 0.00 1 0.43
T 2.72 0 0.00 1 2.72
L 0.26 0 0.00 1 0.26
kil 0.01 0 0.00 1 0.01

il 0.22 0 0.00 1 0.22
m 0.22 1 0.22 1 0.22
— 5.28 1 5.28 2 10.57
— 0.82 1 0.82 2 1.65
| 6.22 0 0.00 1 6.22
T 1.89 0 0.00 1 1.89
m 0.03 0 0.00 1 0.03

" 0.00 0 0.00 1 0.00
L 6.09 0 0.00 1 6.09
LX 0.01 0 0.00 1 0.01

Unicode St2EHAte] UTF-8 £ 5 stol 2 HDB-3 A3 E3 SHRIE

s 0.14 0 0.00 1 0.14
C 0.09 0 0.00 1 0.09
2 3.56 0 0.00 1 3.56
21 0.03 0 0.00 1 0.03
20 0.02 0 0.00 1 0.02
2t 0.01 0 0.00 1 0.01
2A 0.00 0 0.00 1 0.00
2E 0.00 0 0.00 1 0.00
20 0.00 0 0.00 1 0.00
25 0.01 0 0.00 1 0.01
=] 1.19 1 1.19 2 2.37
H 0.61 1 0.61 2 1.23
HA 0.12 0 0.00 2 0.24
A 0.53 0 0.00 2 1.05
M 1.01 0 0.00 2 2.01
o 2.83 0 0.00 2 5.66
x 0.08 0 0.00 2 0.16
= 0.05 0 0.00 1 0.05
= 0.00 0 0.00 1 0.00
E 0.12 0 0.00 1 0.12
v 0.08 0 0.00 1 0.08
S 0.12 1 0.12 1 0.12
Total 100 10 13.82 83 131.2
UTF-80M= 2= 3iEo] 13] st A aiawy

A& 537%7 }Eh:} o] 3 6ol Ao} o] S8HE- 6&%%%} 67
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UFEE UTF-8= WHE3lHA ~aE 0] 730% 57He A
ot 2~ ER WG 7 AFRLe] ARE- W&o ofsto] 7|
Al gl fuFsolA o] AaER S-S 13.82%,
UTE-8< 131.34% 2435153 tt &, 1415 UTF-82 W3k3}
WHA ARE- Hl e go)] o3 = 959 0] 117.5% U LSkt
AnHoR FUF=E UTF-8E WHElshHA ~zs8eo]
851% 57tk Aeo|th.

32} 67719 XP ol A
=70] %-“@6% —'ﬁ#t fru L=l A 2470, UTFE-8911 4 1487)

LA Ao Trbl S=5 UTF-8% WRshiA 25
BEH WA S57F517% S7HE Zlolv) A REY WAL

=2 0 =2
S 7} AL O] ARSI gol| o] Eto] Alakel 7 9o fr o)
Ae] ~aMEE WAL 519%, UTF-82 228.4%2-403519)
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