A L LT oSSR L
MEPERL & L C
Bl S Ae*
200486 HS H

1 BUHIC

Ry v R L, BIREIC DEE-BE - Rk &
H5EHc, UFERUHOMESR, ZhETho
7o &9 BT - LA ZiEER (B 21X Windows
THZ2 /AR VEVSLFER S Y VR - b
Yy 7 earn—Laroifny) bLLiEbhs
v a v 7 A ML ik (B 270
P RETOREOMER L) KRET L L%
(L EDRVEE» ST 22 LT, TNETH
PS> TER TXXFEEM»?, Tava—% |
TXFEME) LI T EIFEI VI T EBDN?
E VLo RN BRSO WTHEZ L I L2 KE
RHWET S,

Ky v R A OREZ ICEHB L% S5 R
B, T — 5 R—= 27 EORAFKE DL DR L
TRATIE R, ¥k s, 20k RRKOEE
T, EERRMEZBRL CTEBOa Yy T 7 A &1E
BT 2T, 2nFUCHNET 2 LFORE S L L
FETFOVE M, E I RIWICER LT 2 2
LIl hoThHD, FhFNEFEKIC, BIFLL
boxRMICH ) T LEMEL T, BEHSEL
Twzavy7Ab BIRATHSE, HAATH 2
BR) ERIGELICHRIEONE I LR 55
ThHb, BLXFOMWET N EVI DO
N3DTHNUL, ZDL) BHEDOALITL>TT
X759 b,

Ry v RSP LT, ERNREDBIEICS 2T

* JEERE: (s-moro@hanazono.ac.jp)

W E BUEDRFBHFIRDLE Z 2 TR I > Tw
ZER, Z L GECRERE Z D ) 2. the
Mz~ DOEE R L Hli OBy 72 558 1% £
B, A - fhaRE R b HTIC AR [
BREC OV TlE LS, fEmzfr) 2 LT, I
T oz WREIc T 530 (RE) ok
Fl FRICEED H B SCF BN S |
DT B EDHIEEL 720,

2 Unicode [F&E ZHSFE=DH

2.1 Unicode @ character #&

DT & LT, BIR2RET 25 a—
F-CT& % Unicode ([8]) DXFETNMIZDWTHT
H X9, ZZTlZ. character &\ HEMBLTD
EI)ICEHRIN TS,

The Unicode Standard draws a distinction
Charac-

ters are the abstract representations of the

between characters and glyphs.

smallest components of written language
Charac-
ters represented by code points. (...) The

that have semantic value. (...)

Unicode Standard deals only with charac-

ter codes. ([8], p. 15)

COFHAIS T A B I EiZ. Unicode TED
% character 25, RN AERROEREZERL
MRMZE LD E L THESN TR, 2 L T#

Rtk EZ I3, HAOXFHEICEWTbRoh s, H
BREEKEKIE, THL SHEINELTFOERITOVT, F
TBORLD) ZHER L THONILTFBEEXTHELE LX)
([11]) ik~ 3,



AEBOM ORI EIN TV HTH S
9o O character IO E DD aA—FEA ¥ 23K
8T 2 EILk D,

o, KHCHTF X, BICH 2 Ao [ D R
E2bDTHY, Unicode DAL EZ 5
FCIEFICEETH S, INICBEL T, T
. RN F 2T AEE & LT abstract char-
acter WERINTE Y ([8], p. 64). character D
Hko—fch s L I3 (8], p. 1365). abstract
character DEZIZLLTOED TH %,

Abstract Character: A unit of information
used for the organization, control, or rep-
resentation of textual data.

e When representing data, the nature of
that data is generally symbolic as op-
posed to some other kind of data (for
example, aural or visual). Examples
of such symbolic data include letters,
ideographs, digits, punctuation, tech-
nical symbols, and dingbats.

e An abstract character has no concrete
form and should not be confused with
a glyph.

e An abstract character does not neces-
sarily corrspond to what a user thinks
of as a “character” and should not be
confused with a grapheme.

e The abstract characters encoded by
the Unicode Standard are known as
Unicode abstract characters.

e Abstract characters not directly en-
coded by the Unicode Standard can of-
ten be represented by the use of com-

bining character sequences.

Z CIZAMEIZ character 2%, glyph 72 & DR
. R, RN FEE2 2RO CFE TR L,

-
-

LA Eo T, TARATVARKERSNEY 7Y v 8
THIT S N WERICHAET % glyph % Tglyph image,
EL. ZNPHIOF =% L L TP glyph EXBI$T 22 &

RN THD ESNTVL S, ED>IC, &’A
FREMNICE D DEDD 2 XFDBH-o L LTHZ
NZERALCXFELTHOI LN TELDT, 20X
BECIE D X9 BRI CTFDE Z )T bFx DFF
OXFBEFIET 2 HDTIEHV,
22 EFHOXRBH. BEOFHDL

TlE, ZDEIBXFDEFTNIZED &) it
TIERINTELDTH A9 », HHARERIE,
XFa— F o gz #iH & LT, IERATRICH Y
NG Z T 5,

AV a—YONEICIZ, AL RSLTFOTFH
ZEDIIETMSH D £, Z OIEFHNII
AEFGT =2 12iE, RIEH—2—2F5H
RoNTWET, () ¥ Ea—2 i3l
SN LEZMHEICER L 72D, HICHIS
BHE, ZOWEFND 5 —D0—2NYT 3 HS
DFEWT =8 2> 5DTT, ([17], p
17)

D&Y, XFORFAL OB % BRI (BAf7)
DFMHPSPA L) T 2GR L T, ZhFE—
FIZRD & 9 it 2 i~ 5,

Hra— Pl a2k zfiRTws e, L
BFLiFZ)wyadicH<»d, 2nkIi%k
BT, HFa— FEETMNC & 25D,
L it Ao Bk Z 5] E 23w, LaL,
COFoEBIE, Era—FoFHP e LT
FIEEICfEmTH D, % OFRE LA R
Ko, EWIDLEFa—Fik, 2HZHH
MDDIESNTZHDTIERL, Lzdo
TAR, IEFM L ZMOBIRL Zvh 6 Th
5, () XF2/T (2 —F) ICEHT 2 F
Bk, BEEME EDICHELTE L, ()
PWra—FbE, WERIME EbITREL
TE7, () HWFEa—FIdz b 2 bl
BUCHOW 700D THY, ZZTEIE
b s faicid, XFoMmEL e v &
PARARTH S, LIzBoT, EFa—F%

BhH5,



FR &) /T Cimd 2 Dk, XFa—Fo
RE#ELHBL TR WEDBITICTEL
o ([16])

ZITEbN T EERKICE TS TS oM
AL E W X, Feic A7 Unicode I2BI) 3
character DEFE L L THELZDDTH S Lo
T,

Ko v AP LB T LMK OFELIZ, DK
ez B E 2T, BUEDOSCPIEHLE, 7% A b AL
23, AN EBERR OB (HL7 — 7°) (2Bl &
TV %EHMTL2LDTHL, KT —7EvwH)—
RICH AR I D W T OIRHIERGTHE, 7 — 2 TEat
ELTO7 L= T XA XML 4 E, 7077
L FFRICE W TH A 2 SUIR E OB R TE D T
(HFE?) Z2RVET I b ok23), Mo THE
YThrtEIOLND,

2.3 Unicode DEBEHIDES

DX AT 4 TR L, B SR 22
XFERT XA (XFY)) o T A2RCARICH 2
L12OIERTHA9,

Lo Lads, RESED LI RET AN (AR
INo2b) A RITFTANSNZDDIT DV TIE,
AT 4 7w BB RE D S TIEBHPHEL v, 22
T, 2I2TIRS ) —AKROMBIFRZ 5\ TE E 72\,
Thbb, XFa— FOXFHaoERICH TN
ZEASHTLERNABETH S, ZORIZOWV
. FF Unicode @ character #E& 123 H L TH
X9,

Unicode (281} % character DEHRE & N Z U
B 2 5%, T8 2 D “10 Unicode Design
Principles” ([8], p. 14) IC¥ & £»>TH 6N %,

1. Universality
2. Efficiency
3. Characters, Not Glyphs

4. Semantics

BZITE) TAFA T B o 2=V o BERT
B, AF4TICEoTAHDEED G, EERE LY
LHEINIEBRDOA T4 TiThH D, V—2r 5 Diha
AT LAWICET B ZENTIER G,

Plain Text
Logical Order
Unification

Dynamic Composition

© o N oo

Equivalent Sequences

10. Convertibility

Zorh, Z#FH® TCharacters, Not Glyphsy O
JERNZ DWW TE RS, 2o 10 EHHEIZERICHG
LTEY, HAOEREIZE WTHHREL 2% 5
o, TZTHEHLEZVDIR, AEHD Logical
Order; TH 5,

Unicode text is stored in logical order in
the memory representation, roughly cor-
responding to the order in which text is
typed in via the keyboard. In some cir-
cumstances, the order of characters differs
from this logical order when the text is dis-
played or printed. (...) For the most part,

logical order corresponds to phonetic order.
(8], pp. 18-29)

Z 2 Cl&. Unicode DLFIT L > THR S L% T
F A b2 XAEY RicE T B ERE (logical
order)) ICX->THRNSNATNUT LS ZH WV, & &
NnNTws, LTI TG ZMEY, &3, ¥—
R=F»S ANT 3, b LREFRSHEICE Y
THEE SN2 BEDNE (phonetic order) IZHTV> b
DTHDEF), 2O TRMBNEET, &, H2IR
DUCEWTHILT 2 D1, M 2R Al % &2
J BN FDIRFCH S, TVT 7y b/
PP MEEEO G A . WMEPNIZT S I LR
RO, T F=HV /ey Ny =ik
AlciE, i L EO R HOMEDSEE O SLFD
ML 2R EDNVNIET LI LD 5,
Uz, JEDJEAIFIZH 5 7z character & glyph &
DML ERLNETH S,

HESENRNERF % Togicaly & RAaTHERIC
F, RIS ZITFANS N TV B FFRECT
2EFSRHEOHATENH 2DTH S 9, T



T5ZEELT, L J. Gelb 2587 % Ttheory of
writing; Z#HEL 72\, Gelb 1&, XFOMREH %z
W22 S DH S 7L 7 7Ry M b DD &
27 T, HHEFEEICRY & W IPA OXH
LFNARLDICHE> TR O THILOMH, TdH
BELTw3 ([4)).

EZAT, BERICH L uwiEFETHUZT I
SISEDPARTHAID, ZDXI BEFHSE
DERZRKMICHA L, 240D % gramma-
tology (LF4E) ZE L7702, BitEEcHEAR
Pyl - TUYTHS ([3). TVFIE, PEEE
B ERABLIC BT 2 BIETEICHER L. C
oz "B hEy L L, 2otk v
T, W (ApoFzHE<) . IEWENZESS
#E (parore) IZX LT, XFFiE (bcriture) 134+
. PE RIS 2 R > R TR 2B RIOB &
B, LI (FEFPLER)M £, 22
Fa—nOfTH, EEXT (FLV7 7y ) /
RELTF L) TN H 5 L9, FBIHEL
72 Gelb ® THEGLOHE, 37V FIT k> THHE
NTVREDIFF) EFTHARW,

Iolc, BESHIBEVITS 2 Nce T 228
FICHETE LN (T RPLER) ., BB,
HAR /Bt Kt/ Bk, Sk 72 £ o I
&L BEOEIHICN T A2EEZXT 5 &), Z
6 OB IE Unicode 128 1) % character/glyph
D53k, M7, logical order £\ EZ I EER

YR EGESEICNTE RN DTH B ET 5 EEE
DRRIE, LFEWRET 2EOMTHIBEL TR SN
25DTH5, M EFERIE, T(-) XF0EDTOH
LWl XFZ20b00AEICHZDTHS,
XFPEFSETHRS, BHEEZELLEEDZDDELT
ENZREESTH L, ELoHICSEIHTILT, 2
NESERICE LIRS D% 61, UFE TR %
HERTZZ L RVDbITTHDE, L2LEIZNTY,
SENELTEHDTHB05 Lo T, ZDEMMITHIC
JECTEMRET S E VSR EEd D FRw, () PiT
LEVDARALEST, F—RBIKETREL VLI EDH
DNRRDTH S, () REXTFOHAHTT S, 5ib
SERIZE LA TR ERECOTH S, SENHT. A
YhR=vaviPmol L, 77y s oFHIC
MLUTH—N—DBRICMT 2 2 L Ehhrihr s
DTH?, LR, XFOMAEEEH L2 TG
B ThBET B ([10]).

5L IAWEL, FIEEE LTl THAITIE &
whrtEZ6NS ([15). IMAEEHEK S HE T 27
ED, XFa—FoflEx & 2BUAN & #EEj DT
R, Mo k) Bz lEd 2 LI3ES T
H5b,

A2 BRI ZE DG o b ERHI N T
v» %, Haralambous KKZEE, Unicode 2 B# 72
character & glyph & Z 43T %2 € F7ILITH LT,
DTN D & 9 RO & O Z BT 5,

For us, a glyph is “the image of a typo-
graphical sign.” You may object why we
use the term “typographical” in our defi-
nition. Well, typography has been a first
modelization of human writing. Books are
based on this modelization (even if in some
cultures books are still written by hand)
and books are the carriors of human cul-
ture. Computers are based on this mod-
elization. (...) Our definition of a charac-
ter is: “a character is an equivalence class
of glyphs, based on a simple, linguistic or
logical description.” (...) Our argument is
that the bipolarity character/glyph is not
sufficient for modelizing text. ([5])

Tuabb, MKEFHEZEFVULLEZLDTH
D, APavEa—FbFELIDETNVIMKS T
% DT, glyph % character DEE D F 7 KN
MRCHRINZRETH B LERT2DTHB*,

3 XFRI|MUBEEE AT DD

31 A7V VRELTOXF

A7 4 T8l TE ZE, MESORBIEI L L
B 72 o 2 FHEBER B I B Wik, —RouWi
T = REED & DHIPE Z 65 N TH AR TIE 7%

B LIFE A, TOMLTRAIN TV S E T VIE, “Rich
Unicode Model” TH b, Z DEIKTIE Unicode DH
FHLERP SBREIPHL TV LEFARVESI,
Z U K28 Unicode % “rich” 12§ % 72 DYil% ,
M CNAFEEFHICRD T 2 o bbb 5,



v, FEEE BfEa v Ea—% EoE TNk E
LTHEHZEDTWAA 7Y =7 MEMIX, LIXL
ooy -2V Py I RETADLGAF TS 2 b
BN, LW I TNTHEMNT 65 2 L%,

XFA—FIZOWTREH LS9, O Uni-
code D 10 RFHNCHZMIF % &, 4 FHDEHI
MSemantics) 128 T,

Characters have well-defined semantics.
Characters property tables are provided for
use in parsing, sorting, and other algo-
rithms requiring semantic knowledge about
the code points. The properties identified
by the Unicode Standard include numeric,
spacing, combination, and directionarity
properties (...). Additional properties may

be defined as needed from time to time.
(18], pp. 17-18)

ERRSNT 2D, BF DR O, X7 D
& BE, fMAGHE THG L LFELG ), Hil il
TR TR FF TR E L VLo LFE T BT 4
B3, 4% character IZX L TERINT 05, 2F D,
Unicode I3 XFEa—FRA v FEDONIGEERT
720 THhRL, BEXFOWHPLEFEINEIC DTS
ERLTVEDTHS, JNFTTIE A 7P 27
Pl EXATHELXZABVWSEDTH A,

KV RP T DB B IFER— KPR K
Wk aHEIZ, A 7Y 27 b ELTD Unicode @
XFEMET B2 257 L& T B S O R E
NH5DTH%, FICHHKOREGICEWTIE, &
7Yz MEIASETH S Java ICBIT 5 FA T
Pl LT 7 A) ORI O W GRS
ENZTPETH Y, BIRHENC,

22107 Z Ruby DB ZHEDOA -V v 7Y R
FZBWLTL, XFEAT7P=7 P OBEEIIO
TDigamnid 57z, http://blade.nagaokaut.ac.jp/
cgi-bin/scat.rb/ruby/ruby-dev/11450 Hifs D A L
v Fz2Zd,

3.2 HLWXFOEFILIETEED

CITHEHIREIEI,
defined; £ INTVAHRTIEE RV ERES, Th
139 7%bb. Tsemanticsy & L THYI TR WD D,
B2 DZHERL VWL it skwn, §
i Z AUE AU ST & o TRIDSAE R T34
BHTROW, EWHTEE2HSDPLDHEL T
WBEW)ZETHAI, TIoWES () &
2T, Unicode DXFWEZD7T YA T L ADAR
BERICHMUT20TE V2 LM LLI LD
H2 (15) . ZHUBHEL T, Java e D (7 7
AR—=AD) A 7Y 7 MEASHEZ, LIELIET
YAFT L AR EDEME DHBEIRL s s
([7,12, 14) & &), 2Th 6, SKICiETY S
HroTE, A 7Y 2 MERIZEEPLERE,
OIAPLERDIERMR EICH D EFZ 5,

Tk, TV IDBEZ LT (beriture) X ED
EIBbDTHA ) D, ALEVH, HIBHEKIC X
2EREGIHAL X,

Fsemantics; %% well-

A7) 3w o»roi@m3c, THALU
méme; & TF—M identique; &\»9H =
DB L VTV S, (1. WX &
#HavTF 7 AL TV, TEAORL b
O [mémeté] Z Z 03, FBHLDFE—E [iden-
tité] & P E 2B H I 5 L TEAD
BHHzo#92, L@l Tws, 22T M
#y L )EEE, eSS DU & B
T sldlicHee bR EEZTX
v, GlFIEREI NS, Lo L ZUEFE—D
bDTIERV, ZNZNDFFIE, I
LN B o t-avy T 7 A MHEI NS
Do, ZUivbws TEH 2, KES
oo, FFEL LRI E L - E TR
SN0 EHHNLBIRTH D, (...)

MH—t, davsFr7AbickhEzon%,
ZNWAFLFRETY, Biokav iR
FARIZGNIZZ NS IF D IFPE—TIX 2\,
L2l THE DM B2 eizRies, 7
VY OREEREICE W TIEZRE, 50 T



HAlBE e, 0K L nRE 4, BUTREZR O &
DOHE) ZHRT 5, dlFI3ETTH B
L DRl T ORI A EATREMEICSZ 2 6
NTw3, Z2LTIUIZ 7Y F 22— LD
REFLV, B¥LES, 7Y F 22— D%
FICEZ A5 ATRELE, D £ D ElE Ak D
avF I AN»S Tl $200%, Bizo
7Dy T 7 A EEWTO EDDRSE
23 THU ) T b 2 aagkkic X bRk
NBPS7, ()
CITOEDORKRZEAL X9, EED
war ® F A ViED war 1. ZRFNER =
—HiZHEZINTwSE, LTV Fa—
WV Twary 3% 9 TldZ\w, Twary 133ESE
DHVERBRL, 2hic TRILHLD, TH
DT DS Bir o /22N S, b
OFERPEDFY FE, =7V Fa—1DZ
D TRAE) R TRIEN A, &
ZIET-oOLIELIE Ta—F khoray &)
iRz HWTWw5, Z21UE7 7 F v OxtEE
T4 vA44 2 THoes XY > 75k
ThhH, —MIIEIEIT, AR, BIR. BR A
E2ERT 2, ZORKRICEWTIE, 0ED
DI Fa—LVBEEDay T 7 A FICH
RICET 22813, D EDDRMaI—7I1Tnf
LEBDa YT 7 2 FDHERFICEKRZTRL
Az kL TiAbNS, WEEE A VEE
13 Twary EWIHI D EDDRMEIDPEH I,
([9], p. 35-38)

FUVYDEMT 22X )%, =7 ) Fa—LDEa
VT AMIHT BLEFEICOWTIZ, HADX
FREICBLTHIER/INS I ETH 3,

BRETEIEZ L2055 EOREOBEI
HEFLEFO T, 2 OMICFbNBIEED
FEATFRTH D, % DERIERE- THEMN
[BETH S, HHIZHESNTOMLLIL I
T L CBERE 2, () LTSI
& LCHBENEED BRI 2, () X
PIBEIER I D DI, SO & W 5 TR

BRSNS L EHAMNDH 205 T
H D, LFICK BElsREE > BRI A
X9 RbDTIERG, ()

RS RHNT 2N, Wb IR DHEFE D 7
ODLDTH->7THA9H, LrLENITP
DITHEDMAE, T b b IR HiEE% bE < <
DEAKIC BT DT L o7, ()

() B 2 FEIIWE B Sk
LEAGVGRE, () TR L, XFFE
ETIEZY Rk, bbb AA, XFEE
EVWZELEFETHLL R, 2NREDOS
g omTiibig, () Lo LEFSE
XA T BBFEDGMMBRIFTE D, J5H
ELTHEFLHEFEFA-SHICSS5 LR,
HHEEEOEBIN DML S B DA
LOHE LRk LT AT IS R B IcBin T
{208, XFFHEOLAIZIEERIITH 5,
([13], p. 5-7)

CokHic, WEDavyF A MICLEICHE
L. "B, 0K L aeeZe . BOTAE 25 )
écriture # A v ¥ a—% ECcETNMLT S Z LT
ETH A9 D
PREoETVOFTHOAL DI, Tty 47
=2 ([6,1]) DA 7Y =7 MERTHS, 7u b
FATR=ZAZBOTIE, 7IF7AR—REIZELD
I AADA VAT VAN FABDA VAT Y
AN EDT, EIXY I ANDLEHE L
Vo 7o b OREBIRED S Lz,

KV RP T LB T 2FRAERDIEERTIL,
P IAR—ATRBEOXFEAF TV 27 P2V
XFEDETF ML EFEBITOWT, AR FI54 &L
7 —DRERE L Z D OWME L THS PETH 5,

4 FREIC
Db, BT DS WTEI B 2 S o
SRERE AT, B)FTdHR, 22 TRY

hbot S DREDRENTE Y. SHoK
VBT H 5,



F72. ZOWEHETIZTY ¥ Déeriture i FED <
XFDE FNDHARELEIC DWW TR THAAZD, T
W ZDOAAENHE-DEE LS I DT, B
£, W _DETLTHLIXTFa—FDET L%
b 2 -0 oy BN EE LT, TV
PHEITHD I L2RT I EVHNTH 5,

WIRIZE X, F 2 & A F—IRD S EIZELER
M2 1D & B 2 S N E R 2D 72 L )
I, 0T (EHLEE) Bt E Tw 3 Hflic
BHEWCHZEIT 2O, Z20UCET 2 2 &4
T (EWAE) O T TV R BRI LT
WL ZEDBRDLENZDTIERVES I . &k
2, FahAXF—DFELZLFIWT, AL LcwE

.
A9,

il & 722 CHIZ RSO W T B & & 9 RZEDE
DBHBHAREEROET, iR E VI bl
fERZ2HL, TR LTIV ET
ZADBCET, . ABEAR AARIEICB T
LR E % HiuE, T DT ops %z
VT, F=FI2ko T3 EAVLHIERIC
HLZ EDb D T, ([2], p. 56)
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