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ABSTRACT

This paper studied the source coding rule of the characters to minimize the HDB-3 scrambling for UTF-8 code. An existing
source coding rule of the characters to minimize the HDB-3 scrambling in the line coder is for the source codes which are directly
entered into the line coder without any transformation. Therefore the existing source coding rule can’t apply the UTF-8 code which
is directly came into an input of line coder. The reason is that the scrambling code in the source codes are not same as UTF-8
codes. So, if they want to analysis the scrambling occurrence situation in UTF-8 codes and make an unscrambling UTF-8 code,
they should make a UTF-8 code table for the source codes, find out the scrambling occurrence codes and then encode the
unscrambling source code. The source coding rule for UTF-8 code showing this paper can omit such a complicated procedure to
encode an unscrambling source code.
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Z 1. fHZEQ UTF-8 B35 H&H5)

Table 1. UTF-8 encoding of unicode

Bits Final code point Byte 1 | Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
7 U+002408~ 0
U+007.Fs AAABBBB
U+00a850¢™
11 110; 10BBccce
U+07\FuFe aaaBB | 10BBccce
U+0a80c0p™
16 1110 1 | 10cc
USFaFuFcFy aaaa | 10BBBBCC lccppbD
U+0a10cOp0c0r ™
21 11110, 10sgccce | 10, 1
Ut aFuF FoFFs BB | 10BBCCCC DDDDEE 550000
26 U+3AFBFCFI)FEF FFG 111110AA IOBIHBBCC IOCCI)I)I)I) IOEEEEFF IOFFGGGG
31 U+7AFBFCFI)FEF FFGFH 1111110A 1OAABBBB 1OCCCCI)I) 1ODI)EEEE 1OFFFFGG 1OGGHHHH
E 2 FYUZES UTF-8 F5 H2t of[5]
Table 2. Example of UTF-8 Encoding Of Unicode
UTF-8
transformation | 11| 1[0 Al Al AJA1]0|B| B/ B|B|C|C|1|0|C|C|D|D|D|D
rule
UTF-8 code;
Source code |[1|/1]1[0[0[0|0|/0[1]0[0|0|0|0|0]0O|1/0]0|0|0]0|O0]|O
0000 (hexa)
2 UTF-8 #2 A58 E 3 ARsREy WAOIE HEHE
B 3 IEYL felAel A AReH AL sl AF Table 3. Website application situation of source
F5st WA g A-&d ot UTF-8 F53} code type
FA) 51 <@ 5 A0/ 2 A
gl efsh gheel A7t {ﬂzﬂf}] of68%3 sl . Number of | Occupying rate
otk 19 12 UTF-8 &3t W43 ISO/EC Coding type | 4 o %)
8359 F-=3t Wale] fHeln] AE FAelrh o] 1 UTF-8 29,744,253 67.52
oA & uf UTF-8 F53} W F8 A+ ISO/IEC 8859 | 12,191,940 27.68
ARl B ISO/IEC #3533} 2o A& 354 Shift JIS 954,090 2.17
ds & 5 Sk GB 2312 946,327 2.15
GBK 98,051 0.22
Bigh 60,180 0.14
Windows-1256 52,892 0.12
UTF-16/UCS-2 4,444 0.01
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Fig. 1 Application trend to webpage of UTF-8 code
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E 4. ECMA-35 BAIR S =2t 535t 7|#[7]
Table 4. Character code structure and extension
techniques in ECMA-35

(a) For 7bits 1Byte

00 |p1|02|03|04)| 05|06 |07

00 SP

o1

02

03

04 CL GL
05

06 a

a7 T area

o8 g
09

10

11

12

13

14

15 DEL

(b) For 8bit 1Byte

00 (0102|0304 |05 06 07|08 OQHIH 12(13]14 .15
o [ ]+ B
0
02
03 | |
4] cL ] | GL R | | GR
L] I .
] L L
07 T | area r area
] L e |
09 a a
—+ " .
n
B e .
13
14
15 e
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e wed Ao AWREe AL BAE 9 2ABCDET
ArzaF W QAREAANA A5 0o} 6 01 | PO LES
ol wAHA QRS St Aol B wRo: A D GDETE
HDB-3 23 83[8ld] #& Aoz &ate] A 7 0 O ABCDEF
38t A2 3 e wAHRETE THIES) SHIEE .
shesl sl Fashe EAgad diw ot 6. 8ul2 JlEetel SR s FA[(
THO-10]. & 5% X 62 A% TAS dd¥2s 7 Table 6. 8-bits unit code character coding rule
S WelZTHs-9l o] A EAke] ARREAA '
A 00 o ey WA G s Upper Lower bits (hexa)
8= Aotk E 5% E 4 (a), ¥ 62 4b)E s bits | Composition |, ion possible
Aotk E 59 ¥ 64 HZo AUELS F (hexa) | limitation
032 59| FHHEZ Y 2HPIIEHIEG0] 237y 0 ,1,2,34,56,789 B
A A%l Aot HEQ o] HAHA ¥ HE ABCDEF
7} wr=olAth o] o] oste] Az@Ego] uh 1 0 1.23456,789,ABCDEF
A= Bsodolo)s EANFE Holgx oy B 2 0,1 2,3456789,ABCDEF
S3hgieh, whoko] Rsgletojor & A8 FUF 2 3 0 1,2,34,56,789,ABCD,EF
adEeo] LA = Ragdodnn g AS 4 0123 456789ABCDEF
o= wAbe] ALSULE SEA elste] ARSulET A 5 0 123456789 ABCDEF
HAoR e FAE AARuEgel dse 99 6 01 23456789ABCDEF
D37 Bl A EAle REs
jlﬂ;i;i ;juol% f]# Lii;:vti ﬂ*ij}] Z 1} 7 0 1,2345,6,1.89,ABCDEF
ST e Lo e ert @ 8 0,123456,7 89ABCDEF
EAE 4l SAR2 AEstaAt she Aged A 9 0 123456789 ABCDEF
{}%ﬁgﬂol%ﬂﬂ glAwete] digh =2 3 A 01 23456789 ABCDER
T gE o Aol
B 0 123456,789,ABCDEF
_ o C 0123 456,789,ABCDEF
E 5. 7HIE 7|2CH| 2XESsE FA9] O . 23456789 ABCDEF
Table 5 7-bits unit code character coding rule o T e
Goper Tower bits (hexa) E 01 23456,789,ABCDEF
bits Co.mpos?tion Composition possible ! ’ L2SA00TERARCDER
(hexa) limitation
o |01234[89ABCDE 25 fUTEs UTF-8%39 239423
5617 F AN AT ek Zo] fUmES} o] E Erjw
1 0 12345678 @ UTF-873AAE 435749 2ages
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Table 7. Relationship of scrambling between source

sode and UTF-8 sode
Source UTF-8 Source UTF-8 Source
code code code
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BI11 | eb3491 | B/01 | ehBc8l | BBOL | ebac8l
Bl12 | eb349%2 | BA | ehSc | BBIZ | ebac®?
Bl13 | eb3493 | B/3 | eh9c&3 | BBO3 | ehack3
Bll4 | eb349 | B4 | eh9c®4 | BBM | ebac’4
BII5 | eb34% | BAG | ebdcH | BBG | ebac®
BI116 | eb34% | B106 | ebdcs6 | BB | ebac®%
BI17 | eb3497 | BAO7 | ehSc87 | BBO7 | ebac87
Bl18 | eb34%8 | B/B | e | BBIB | ebacd
BI19 | eb3499 | B/O | e | BBM | ebacdd
Bl1A | eb®9a | BIOA | eb9cBa | BBOA | ebacBa
BIIB | eb349b | BB | ebSc8b | BBOB | ebacsb
BIIC | ebd49% | BAOC | el | BBOC | ebacle
BIID | eb349d | B/OD | eb9c8d | BBOD | ebacd

BIE | eb34% | BAE | ebScBe | BBOE | ebacBe
BIF | eb39f | BAOF | ebScsf | BBOF | ebacsf
BI20 | eb8420 | B710 | ebScH0 | BBIO | ebac0
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Table 8. Character source encoding rule to minimize Bl16 B16 BB6
scrambling of UTF-8 code B117 BWO7 BBO7
B C D BlI8 B8 BB
BI19 B9 BB
Hexa | A X v BIIA BI0A BBOA
BlIB BB BBB
BLIC BIC BBC
0 010 All 0 0.1.2345, 0 BI1D BOD BBOD
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