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EimRAAE, PEFIFERE L, RETEIREFELAREZ — FEA
REGEME VRN, Bl BtEaEZRER R, 1 EF 7R R0
MFFt RS EAE, T 2026 521 A 28 H 0 i 38 M AEMBEIR LR, AL,
HAE90 ¥,

HHFELAET 193643 HA HEET=mER, 1956 F 7 AN F 41k
ARKZE (SEHEMRKE) BFER, 1956 ‘EFRATBF, RN A ERFER B
RROLI i ER AR T TAE, 1978 45 11 A £ 1980 £F 11 A 7£ 3 & =45 K %
(EVsia 53, 1983 4 5 AYEEE AT i, 1984 FAE LA ST, 1985 F 3 H
A [E R} 22 B AR A T AT o, ESRAEFE NEE AT TAE . 1993 4k Aeh [} =
P& n (Bit) .

EE ARG ER, A, TAMNFEEAHESNTEME T &
Gitk. GEMETAE. 20 el 60 FRHIE I, JFROF il b 3 & 5 59 S &
PFRFE S BCY, FF5GIELE 119 Hl 109 Hl. 015 AN 28 & STl 1 AH LK 2
FREFEEE ARG HM, EEXE KRB S P KNI ZE T EMEH.
e AL, B E., BFRINRE S AR T RPN EE A E. 60 F4891,
AZE Algol REBIEZHEE, SAELREHIBEEN —PEL. &
BCY il 1E], RE)T Jakwk @B EARN “LL S03k” 0% 44 B 3 & BUE i3
PR . 70 R0, AT RNR, A2 H TiEEEE L. 70 FEAR,
RETHITENRTmAENFFRENSRE RS FEREREAR, 06 H
WFFER RS CCDS. 80 AR H, HEFABENFRBREREHEATR,
SCHLE N — A B AR RS 90 FANLLR, {EHET BB SURIER A
|, e J —M#F ) LT XIHXRIESEER IR CFRF, it J L FX xR
UEA) TR YRR I ECE R, MR T EBR Lok S A AR R M R S A
e m] & (Open problem)



SE SRR 1991 4 T B 2 BE AL A — 283, 1992 SE IR SRR 0 e
2013 EehE T EHLE LA SRS, KRB 40 BB, AR SILE Lk ¥ & 44 % %
— A BEFERLE 18 A, o 6 Ao 8T A R B R A R RS AT
SERFESR R AT OB SR IR E (B N EHLR 2 E R o
SEIE) HEEM. FRBAS M. URUHAER S BEME R &R
BB, CGHEBLERD 1%, %ELERERR CERUAATHRAAMALK, B, Db i i
B m T E I FAESEEFIN. KK+ —R ik b WA 3 Fi i
L — iR - A —~ kb h A
PR, LR, A9 AR ' AR R R L e
AR T B A o
- — W= AL T4 30 25 B T v AR
1232 H :iﬁqaéfﬁ’fmfﬁvmw%iﬂ:}emmuas—-| F|E . SR | \gw
FEPR AL g2t 2753 AR, BT I = '
é H R
=M ,, e Teat]
S B 5 Faakah
TEARLEH A4 EANLLE LT
By BMAFrFRARkE, % aWAENBF 23 kAN H il i, EH+
FEARRE, FVE-BRET—R BARASHHLANENAL A LT L4
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HwHFET 1936 F3HAHEETmEEH. 1938 F 9 HE 1943 §F 12 H,
HiEZ ko RBHMATHESE, ERANRBERAEmUFEHE XSk, HAEX
FREINGHIE, TRFPEZEERHBX. EREMNXHIEEEN LA
. EmE4YZ LT, YUPFERN, EREAFFR TUFRPRE,
ZMHAEE T EHVIh el e, BEBRSI NGE/DER . ZEHEOMER
Ko, EHBS. EEABERRE A TRITE&FERRE, BHT
AN . EREMNNMETTZIH, 82 M), 12% (HF) , 16 % (K—)
i, B=REAERREEE, B2daCREh, RERLE%.

1956 SFEMMFEMNARILARKFZZHFZRZENVE, P ER SR THERAR
BT () TR, NTFEECR AT E I ZRPES 2 . 1958 Fll 25
PEEER G, AhATE MR i A N TE B, HsaEA RS
HEARBEFIHRIITRIE REREV S (103 1, 104 H) FERFAME S
PRIER T4, BTN Rt R IR

L IE B RN AT TR IR B . 3R TAE N2 2] TR TT 46,
2 TR, %, mEZEPEREEMR. 1960 4, ST b E 48 &
KEHHEAL (104 H BRI gmiEFE R (U7 97k 2= i 18 Kk B 7% )2 Fortran Z R
&) AR BEE TAE, BaJE X AIRAN A B AT 50 B B A 1 5T R AR 454 2 A i HE AR
FARG. G —EFE—BREN, 104045 FEFBE TR, EREHE
IRANZETF A — AR IR AR R A, (ERAEBR KR . FEk At AR
Y RZEORHBENGR, BHMAREE T RIVERASEAES, 5 TIEHE
PDANRBLEAT T 5. JLES N, mEMNRBERZEFLEMILEF (6700 %
=thhtE %) , HEZEHRKEMHENHZE —F LSS E T E, — 85—t
FERERNMETFARTUEZHAENRAGE, HTAMMI, PEALH
Mg R, 2 =001 H, R&FHA T 104 P19 155 7 B4 F0 o i,
NZAE P A 58 B AN R PR Tk TR . 104 W48 1R FE 2 B NS — A RE g
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BATHREERIFET, YHERSHBE 7 10 M UE S I EE -

IX— 2 % E MRS LS S AR AP A T R e, At el e ZE [ Mo s T
“OMAR M TAEE TR Seal SEM AT E” W& . i v E SR & A2 %4
T IX IR SR AR RS, T R A, E R AR B A R X A
T . — By g B, AT X B ORI /. £ 1B 5 EA BT 3,
To v el 2 (150

1962 4, FEFFEITIRIEAT Algol 60 i8S MU, KT Algol 60 IEFERN
[ pr B RS S A Rk A A . 1963 i BLEUR WF 7T BT LS LR =,
A AR 1950 T = AL A0 B 78 = 00 F A 70 S0 a2 B il b
MEARHE, ERE. FHERYE T —MFREEZEE ——PEE UZE
Algol B R LLE S B 1964 ~ 1965 4, HHREF R ofFd) H E A &5 55 H
ERARTIES BCY, JETE 119 Hl LB T MR M4 B F217 BX 119 KA R4
BofFe A, M3k E) TRk E PR EFRZ N LL (1) TR AEFHLm A s
FARSMERER T 1E. R, M BX 119 & BRI mIERA X H T 109 #1.
015 HLEEHFLES

1970 4, EHREX TN BT AMBZHAE, SBKE B EgRFEL
AR, RPN, R TEBERE, JRE 1973 E£5 il EHE AR R A
ARk S, RELEMA LEAGHAHPLETRES (748 &80

1978 ~ 1980 4, # fEEwIREEEE LT HME K15 . 1979 E R 723
PEEF A EA R RAENFFEASEREEZ LR LR, BIE G
iHSEEL TN FFE & 240 CCDS.

1985 4F, HEBIF=ERET FE AL, EHREFENZ T/E. 20 #H2 80
FEACH A DARAD 06 FF R B B B ARWESE, ERenffifil S SCRFn] B Al a] B
TR B ¥ 248 URS-1 .

1993 SEFEEBE AT EF AR EMERL (BEL) o 19944, HEF ¥
e St 16 AE BB 7T B B T LB 2 P ORI 5, RSN SL e = TR,
20 42 90 SEARLICRAM B 5 A ML RIS A, PR3 T 5 i Sk
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Tk, R — R RS H R BRI —— R ORRIE S LHEIH R E CFRF.
2006 FEAth 4 5 b SCTE R SCIE )T B 2R TE RS B 2R BIE, o T B BR Bk T
& T3 A7 FE 2 4 I 18] 592 1) A ke ] i

0 BB e

() TR IRT P g W08 92 00 o R R il o R 1 &

FRREFFAE S MY RS2 RN R EE B EEM. 20 4 60 FACEHPR
ERHEHANERTREZSGEETIES, FORELRYEFES N ERLE
il MR R B SE I EOAR, TESIE 5 2. H PR J7 I BN 10 5 8] BB 70 34 A
o ] 03X — SR BF 5T, A I R A3 A B T 4 9

1962 FEFEY], M4 104 HIRmMEBEFMALR, FBPHREMMNEREIFKET
2%, BRI MM IEAE SN E R ERAE S EE D OK Algol 60 15 F MHLE Fok, £
SRE B X — B AR 2 R A R I R R Y

FBlZ Algol i85, EME. EHEABEEAMFTHEIET LE, AZHE
Algol B ERLUE T HIEE, MM E T —MEMEEREYE —PiEE, HiFa2
B 7 F BNF R iRiE S S22 o, R A5 BB RERZm EFXRR. K
KFE, BFIETMEEEZHLETXRERAOERK R, HEETFXERENZ
MHEREATEE, HFAESATFPRHGEFEBAFEURBHERL. ERFIES P
WA RERABAESHAN. PiBEAEMIETIEEZ@mET XARXER,
EVEA)F R A A E . KO AR S T 1963 4 £ P4 42 H 9 1) 4 B 38 = it
HEARZEAHRE (633 &) EMEGid.

Ja ki At Algol B F ARG F IR, A1, ARERK, HHIE
kM Algol 60, At E i H N EVEIE S, lIBCYiE S .BCY % Algol HIIEZ &,
B3N T R AR, 180 DUERR T & 3 A A i 85 R AL 88 = i AT 3 =

— @ies ¥R EKE
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Hia 5, & A iR 4 Eiis Jad e i /5 B9 Al B 77

AEWREMEFT, 1964 ~ 1965 F, FBFAN 119V EY. T HIFERS BX
119, ARG AIEREIES BCY fHE BCY #F % 119 V8418 S 1M % F /25 BC
IfBC I, EHFEFMAMEREFEFRFEER LS% FT Lk BCI
M BC I #Z FFERIERERF, MEANRREBRER. BC 1 H FRFE R AT E 5%
R, EFLEXTEH: BC IMEREFEERATE, &HFERTETE.
BATER 2 28 Mg R Fr, Al =BREILFE, ®EF 2, WiFEPEgshEEE
Fe e Fgm i A2 p i & Mg it sk, A JLE AR .

BETEERELEHE, HRERHIERDWEHEA. FELE, ERER
T ERERF EFRZ N LL (1) 30 P R AUPL Bl b A4 Bl 2R & 56 PR i .
TEHE. BX 119 Bk, XA 8 o HoAh i) AT TR 7, WA FE D
WEREESHE L. BREAESE. ETBXIIOMTEEFHAER T 6
NE, KET 1965 FHEMRKIEAFNEEENXITEEARTRa E. @i
TAE, ffi1E EHhZiE 7 miEh AR,

M BX 119 K i e oK B9 9 P B AR ] 1 5 S0t il B9 109 P 1L I 2 1% & 4t BX
109B 1 015 HLAY ¥ R G BX 015, XD RG M 1 SEH RS, B Z4EH .
() o0 0 0% 380 5 T L 4 15 PR )Y

i B P IR, SRR RmFERT, RIEEFREMRIZT, EEEAR
. EREHENEERER, EEFPERARE EED , Malal UG
2 CHIRASD AR EERMTAmEE. BxFER0E, &2 ERE
AR fE CERKASBRRXHT) WRBE. JURRE—MoER, mells
RTHBEGEANE, FHFHRTHEZMPEREd KRR BHERESEE L 20
A2 70 FAQ o 2 19 BE AR I 19 5 v A R

0 4 R 2 S A B SR ) [R) S A 3R A R S B0 B g AR Y ZBX D HSETL,
EREREFRNINRTFRZ —. BERXBEERELAAATIKE CENER B
S A% PLOI3, XMRIEARGHIEFMERS T HEEM.
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(=) B BE b R D= 2 JE 1 7 ik Bt B R

EEENTEEEE TR EENFEBR G — DM R, 20 4L 70 F48
R A, 1978 FEE M EHEEIEE ¥ B R#EE, THEW RN FEF IR
Tt 7] o

flbdea e TR AL, B— 1D &R% CCRE TENRTFTFREN_HERE
MABVE, HIE 7H TRARE. B-ARE LCCD BAAMS RS, Bam
HiAG IS 1Al B L 1 B B R 2 5 VA B R TR R .

ZEEEEFZNRABEZEFREE _4ERE, AL %8 HBE
B S Rz EF RS EERTFERF (KB THAPRENZAAENSE) ,
HE 2 ENE AT, TREMNET. NnkFEIASEATERE, BZSEXh
] LG 3 2 B E T E I A

LCCD MO R BN & ah =B (%) , kM
ZH CHAMLE HNEBLENBIEREAELZL. & R25HK & & ION
B 180 A KB F B S

1980 SFEREMK MR G, EVRREEEN RS LIE%REMN . 1
“ONH” BERBEIRATRIM LFF T, 1985 FEH], il HF 4660 FF it
HESEARBITE TEE, 1986 FAETHEN LSS T FFIR R RS CCDS
(Chinese Character Design System) o

CCDS =z — P HXiit &M L F 7, Filz2l 77 REME RNt RS
ENINREE EEE T CC M LCCD, AHEEEMERFERMARTUE, Z2EMM
RE/I1S 23850, ERIFCRORMIFF K HZERIE. CCDS HBITHRTRHRETEHE
ERMTE, Af 1ML THEHBERRTES CDL, 51T RA4M 1 MRS
A

CCDS — /I EEMNEE —F R -—BFREFHEE, 7 —HHXTETE
BT AS R M ) 48R A . BIPE A o ) S 3 ek gk AN [ 7 2 M (oK ) R B T
MR ALE. FRMER, BFa X —d@onRE, STHERFRELTRE,

— @ies ¥R EKE
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fHABE . FHEEILFREEZENPENXR. HELE 0 ANERIFS F Rt
FY) A, A LU T AR 8 T AN RS T L 3 2 BRI R B R i R .

CCDS Frf5 32 B AN F IR, A FE T 3% SR e 81k 17 8
BYE, mMR—fMESPEERRTE, TUARRTFEEANZS S, o
DLIEAN A B3R, K a2k & Fp KA ANE o 35 R B 77

CCDS A MU= =M Bk (BN ERIEH] S &, BHI SR S8 PFEFEEE,
—EFRHERB L L ETEZTHFH. 1986 F4H CCDS it T HEH
Fr GB2312-80 —. " RENFFI (E 6763 F) , A LLk#ka APl &
HERIEMFER, B8 A
(P9 ) 5130 B R WE%E

AT R EE SR AEFEE A, FEERMEL. Thas KR /D F A8
—HHWETR, ER T AN WHIRT . NERIX— RSB tEEH,
s& 20 tth28 80 AR P I LIk E bR _E— AN F RIS A m, #l R RE KIEER SR
FFRAeEr BN RE T mREEEEDPHHAR.

R IR T MR UL 1987 SE IR AT A IF R EeR . B THAF AT R H
P 20 M AR T L u] R, M ATAR RS SR, R RS T AR, W)
UK 1 38 A AR

AT A 3R R g AR 2. R FE AT SR B0 R ) R SR R B AT R R R 4
WA B AR SEN N RGN, RS EERN &, F il
A SO, REREANIR @A PT EEAR I . B3E 3 MES: AT E HE R
P B, FE R 7 T (e 040 AT AR T R S TR s R R T A R T T R SO SoRy

B3t UL L3 A5, A1 BldR L 7 AN R R R i, FRSEEL T “SCFFRI
fRAE R ] R R4 URS-17 - EH 3N FRGHAK, BN TRAGH
] LIS A RS TR o S HBEEE B AR5 SBMS, A PR ILEE.
B AENFE: kSRS CDS, RN RRH&EES (D.E.
Knuth) 18T 093 052 FF %1t 77 % ——Literate Programming. AUtAf17% [ 5f

Dk
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fil ViESERFHER P p e HER &4 dm A AR T SRR A R 4L PLED,
FF e R S 4R HH AO T A AN N RS 5 1) O O] i e N TV .
( 1) B B2 12k 15 38 RIwF 5%

M2 (specification) EHMHH K TIEMKE. TN A, BRH TEFEAE
R D 1) R, B0 (e MR 2 H R, B AS B T A B 1K TE S LB R AT AT AR RS . (R,
MARFKE . EH MG, EHE TEAELNEZ —.

H 199 FREMER AL NMAMKRE T e —FE LML 0%
K, ARFETEIL LB RBREMEREAS, #H LN XEXKES (CFL)
KR, FRZ A “HME” o iR — R R & CFRF, Hoae R 3580 2
ETFXRRET, MR GENBEZEEXR, HMHZHACFL L “BR” .
MAMARBERH ERiEHE . gl —FE T ERN CFL Mk 7%k (455
Ry EIME K, BT CREXERBRMITE) , aT UM AS 2> B,
HEBTH LB AR 1, &R P S B CFL 130%, PAMRIRIUM A . REUL
M UREREAE, PR B AT . TUEH MBS, BEeEiA
ERSRIUM S & n ik fil . BHE XWRIEERH M B, R
BEESHS0E, EVLREIT, BMERMENHE, REIERESHTENE
BE Yo

ot Bt R BORE & 1) K56 7 ¥ SRR 0 S0VE B sl A AR T8 1) SE 651 it AN VL2,
AL R A AN B IR H LB =Tk, DUEEHE P E S & B W . XAy
PhHUE B AESS 77, R I SE AT X B g B, DA P 4% L s B 4 SR
Ve iz B e SO R4 e 4 B

flb B BFF 7 AL S B T T 2R 29 3R B R 48 SAQ (Specification AcQuisition) , fE
MAPERLFRET, XBAMAETHRMMGLE. @i SAQ R4 H T & TH-F
NSE], 5T HRXTERREBRMIATIE, AALIMEARIERE. SAQ R4
E NI HAT MAE S, 7 LA T304 5 20 %

E iR L 9T CFRF SEMH AR, B S0k 30k 5] 11 4 M Bt

10

— @ies ¥R EKE

AR BV, RRV 1 R b 6T R A S P ) S0 o e R
LN AMCET L. B BN FHTR: BRI . HE 25 R
RpE TR, PARER. SR, MEPIRE 20 B AL

- ERBEE g

HHISE , ITE . 1965, dbmt: PIEEMILAIE . R . 1963 5 2 E H3E
WL\ ARS VO IR E | EPy Tt 4t © 25—36.

Wi, FITHE . 1965, ~RIBRIEIELFLHE 73R B . Bordtkg , (8): 1-33.

EHE 1980 ~ P ERRERTHRERS . HEILTR, L

Dong Y M. 1981. LCCD: a language for Chinese character design. Software—
Practice and Experience, 11: 1273-1292.

WSS, I . 1990, — P ) o] B AR A0 AT B H BT R UL L AR,
1(1): 31-38.
EHAFE . 1996. BT RN LT I 0EHRT . B4F2ER (863 &) : 178-181.

Dong Y M, Li K D, Chen H M, et al. 2000. Design and implementation of
the formal specification acquisition system SAQ. Proceedings of IFIP 16th World
Computer Congress: 201-211.

EE . 2002. F P kLxiES LB IE K E—I1. CFPRF & CFRF 1% X .
1 E £} & (E %5 ), 32(1): 103-115.

EE . 2002, E P EEIES ER#EIHKE—II . CEPRF & CERF 5E X i
AEME . PERE (EH), 32(2): 254-273.

EHLE . 2006. CFL f)-Fit B Al 73 B3 S Fp 40 %6 . P [E R (E ), 36(12):
1375-1413.
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First output of Chinese characters by computer

Computer scientist wins praise for design

By Phil Fernande

A new technique fur gener-
ating Chinese chyrm
computer has bes
i visiting scien
Peoples Rep
working ai
ence Departme

The work was dine by Tung
Yun-Mei. who bazid his studies
on work done by Prof Domald
Knuth of the Compuler Seisnce
Department. Tusg's program is
the first to allow a computer 1o
output * high quality  Chinese
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characiers

Earlier this year, Knuth an-
moonced. his 'Metafont” pro-
gram, a new method of typedace
and page layout design that has
been described as a printing in-
v ation equal to that of Guten-
berg’'s movable type Knuth and
Tung uee similar prineiples of
character design

Two difficult problems were
solved by Tung. The Chinese use
brushes rather than pens. for
writing. making different types
oflines. Also, there are 50 000 1o
B60.000 Chinese characters, with
6000 Lo 80 In dally use. English
uzes only 28

Tung wanted his charactirs
to be ‘more than just readable
Chinese writing is an art form
and Tung wanted his work to be
wisually pleasing. Chinese char-
acters have a two-dimensional
siructure and can be divided
into many sebeharacters

Whether or not a character
looks nice depends not onlv on
the niceness of basic strokes:
the stracture skeleton is much
more important,” Tung said.
The progeam’s goal was o cap-
ture the iraditiong]l beauty of
Chinese calligraphy

Indications are that Tung has
succeeded. Although he says he
sn't & lified person. the
sample i produced by the com-
puter) doss appear W ook bet-
ter than any of (my} bhand-
writing. so there i« good reazon
10 expect that a more qualified
person will be able to Aachieve
truly excellent results.”

Knuth described Tung as a
modest and ““mild mannered”’
gentleman, and said bhe is im-
pressed by the computer scien-
List's work. Knuth said it is"ve
markable that so moch could be
arcomplished by one person.”*

According to Kruth, the most
impertant aspect of Tung's pro-

gram s (5 adaplability. By
varying commands to the com-
puter. different stvles of (he
same character can be crested
Knuth said the new svatem ls
‘like & musical score instead «I
a recording of & performunce.”
New and different . vartations
i v applied 1o the basie

rsenm

Tung, ¥4 15 an asspciate soi-
entist at the Institute for Com:
puting Technaology of the Chi
nese Academy of Sclences He
came o Sunfurd two Years ago
&5 w member of an it group
of six Chinese scholars to work
at the Computer Svience [De-
partment

Tung left Stinford to return to
China in November and hapes to
continue work on his program
there. He had not seen his wife
and twa children — who did not
accampany him — sinte coming
to Stanfard

Ttis "ot clear how st [ the
Chinese ) will use the system
Knuth said. China does not have
aind use computers lor all but a
small part of what we use them
for.” he said

The [lirst application of
Tung's system will probably be
the development of a library of
characters for printmg news-
papers and books . secording to
Knuth. The system will alén
progress further at Stanford be-
cause u man fram Shanghal will
soon be visiting the Computer
Science Department to work
with the hardware — the actual
machinery which prints the
charpcters

Knuth has called Ting's work
“a big success for the project
and the 1Chinese) cullure

VISTA
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it S TAE R 916l i ER
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