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wRFENLE, PEHBIERE L, REGENRESELAREZ —, FEA
REGEESWE/\. T BHEESEZASER, T EHR AR R N
Wt RERFESAE, T 2026 41 H 28 H 0 i 38 S EIHER T, FEAbrtin,
FLE 90 %,

HKRGET 1936 £33 H4HEEF=mEWH, 1956 F 7 H¥ElLF &KL
ANEKE (SFHEMRKZE) FFER, 1956 EE-BATIF, FEHEN R BH
RROLH T E AR BER AT TAE, 1978 4F 11 A & 1980 4F 11 A fEEE B HE K%
(EVI A &, 1983 4F 5 A NEFFE R, 1984 FAER L4 T, 1985 4 3 A
A [ R 22 Bt 3 PR ATE 90 B RROE, B SR AR 3 NPT TR . 1993 4F 243k b [E Bl 24
prEEmRn (L) .

HHELEERAER. A, TEMANF EEABEZANTEME T &
etk Q&M T/E. 20 42 60 FACHI =, FEFREofml B & F &
YRR E S BCY, FF5G/E7E 119 Hl. 109 Ml 015 HLZEHL 28 LS8 T AH R Y 4
FREFAEERGERMNG, EfEXEKRFBF LR KN HEE T EXEM.
fBETE AL, EEE. BFNHEAE A HER 7 RIEZRE. 60 F4AY),
AZE Algol RELIEFHIBE, SAEEFEREMBESER —PEE. &
BCY Wil #E], R217 J5k4E FBr EFN “LL S0R” 8% 4R B 3) 4 s i
PRI 7. 70 FARHT, X2, 758 7@K S k. 70 FAR I,
RETHHENRITSRENFFENSERE S HEREIEAR, ot
NI R4 CCDS. 80 SRR HA, =Jeqr B AT B B B FH H AW 7
SEELE N —ANA R AR RS 90 FARDK, fEETER P SCEHER
M, #ET—MHKETXERESEEREFEIL CFRF, #&it T E Tk
SCIEA) T B S Ve TB) M2 B, MR 7 E PR b8 T2 B 7 4e ME B 8] B9k 1 R
#la @ (Open problem)
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wHRET 1936 F3H4HEETzmEH. 1938 F 9 HE 1943 §F 12 H,
HiEZ ks REMATHESE, ERANRBERAEMYF=HE SR, HAEX
FEINEHIE, TRFPEZHERERBHBX. ERFEMCHIEEEN T LHH
B. EWEX4YZ LA, YUPFERN, EREAH¥FER TUFLPRE,
Zhnde@d T EmHN e S%, BUFEkE A N &/ A% . R O ER
Ao, EHEBS. EMABERRE A TRINFESFERRE, BHT
R, EREMNNMETTZH, 82 UhF), 122 (HF) , 16 % (K—)
i, B=RRARBREEE, BRI Sh, REREH%.

1956 FHEmFMNARILARKZZZER LG, 2P EBB R R
Bt () TAE, #EANTTESORT T 00 FECE I ERIEFE 3] . 1958 F)ll 2k

HEARBEFIUHRITRIE RERE S (103 Hl, 104 H) FERFAME S
PRI TAE, Fr N8 Zfait FEOR IR

i E R R BARUATR A TERBIRIM B . B TR 2] TRIRTT 66,
Zh TR, £, MEEEEREEHT. 1960 F, ST A4 EH 248 %
KEJHHENL (104 HLO BRI gmiEFE R (U7 7B 2= HEE 18 Kk 5 775 K Fortran Z R
&) B E ST TAE, WEJE X W UR A4 B BT 70 B B 4 2R 57 R 44 25 4 0 b bR AR
FRG. Y —EFE—BRER, 104 PgmEEFHBa 7EoRmER. EmeH
UK AT — AR R A A R A, (BB BRI . ER A AR
RZERHFBNR, BAHRAEE FRFERASWEAES, 5 TIEH
DA SLEAT P& JLAS 0, e R G EEE KSR (6700 £ 2%
=Huhkd6 4 . HiEZE(EHRKEMHENIFIZ— FLUELSSE TE, — ik
FERRNMEFARATUEZSAEMNRAGE, #TAMMI, PEA L
Mg R, @ =11 H, R&EFHEB T 104 P19 FFE 5 B2 F0 a0 i,
RZAE A 52 B AT S R R T kAR . 104 Wl AR P 2 B N 38 — - Re g
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ST ERITET, SHEREMIE T 10 MUES T AmMEE .

X —2 Xt EmE UG B AR AR A T wmsznm, fih B b 45 @B o 3L 1
“OTIEBHETAE TRETHEAEME”ONE. A vECHE&REZH.
X R KB ARSI IR S, BRI RSN, HhEEFEREMA 2R X MEN
IEFT . — B YE BN, eAZERE B ORI 1. 78 B8 7 m A B AT 33,
TC Ve TR 2 (159

1962 4, FEIEAIFIAHEAT Algol 60 18 S MIF5E, 24f Algol 60 IEFE A
& B b FE P iE = 0F 50 0 R iE 4 S . 1963 4E i SLE AR WF 78 BT i or 58 LB R =,
ERAIFAR S 958 T = EALHA XL E 1 F A1 S Z 8l b
MEZEHE, ERE. FHERE T —MEMNIBEERE ——PEE, DZIH
Algol B EMAE & MIiEE. 1964 ~ 1965 4F, & B35 F RFof il 8 [E N B 510 s
FRRRETET BCY, FH7E 119 ML LSS TR M4 FEFET BX 119 RHAR R4
BF. A, fhIREB) T EREPR EFRZ A LL (1) SCER & AF L A= s
EIRSHEMEM . FR, M BX 119 KEBERPSMIFER AR X HHT 109 #1.
015 HLEFHL 2R o

1970 4F, EMREFEENE EZ T AT HEAT, KRB E B %1%
AR, SRR, R TEEERE, HE 1973 E58GHHE B AR 7R
RS, REAENFA LEAGHHHLKB RS (748 2180 -

1978 ~ 1980 £, #HHaFEMIREEE i KF 315 1979 FE IR 7 HF
PEHAHFEA R SR ENFFENSEE RS TSR, FE )G
THEEEL TN FF R R4 CCDS.

1985 &, HEFRIFEBERAAET TR, EHREHENZ T4E. 20 #2280
FACH W LARAD T 08 T R - B AR, RO H Sl R ] 3 R ¢ Fnm] 5
FH MR B AF 31 2 88 URS-1 .

1993 FEHERE UL NP E R EIER (FEL) o 1994 4, G ER
B3 I 7HE AE SO 0 AT R SE UL B P SR e &, SR FEHE AN Z LR E TR,
20 22 90 AL LR R R MAK TR EEH, REETE R AR
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Tk, R — R R H R BRI —— L R R RIES LR#EVARE CFRF.
2006 SEAth 4 B T SCTE ok SCIE ) T R LR TER B M s BIE, B T B PR Bk T
& T AFAE L R I T8 533 4 A e i i

o EEBSAEE e

() WFIA I P B W00 92 1 o R RE TPl o R i &8 46

MARFIES MR FERGRITEN KR L EMBEER. 20 L4 60 F4CEER
ERAEHATERT FE2EEETIES, FORELELENFESHN™E TS
i R 2 F SERIAL Sk L BOAR, aCAE & 52 SR 1 7R e 10 S [A) () BF 70 74
o X X — SR A F T, TE R X A B A T AR R

1962 FFH], L4 104 PLmIERF AR, FBFHEEMMNGREHBE T
2, R HNIEEMRNEE ERFIESESE DO Algol 60 15 S MHPUE Ek, 45
FAE X — 5 AR R AR H S IR IR Y

% Algol i E, FEHE, THEEEXREA LTI NRET TIE, HZE
Algol B ELUEF HIEE, MR E T —FEFMEEREYE —PiEE, K2
P 7 F BNF R EFSEH 24, FNATHS L@ i8Rz E TFXRi. K
KEE, EFIETHEERZH LT X ERLERER, BRETFTXEXRILERNZ
Nt EAHE, FHAESATFHRMNTFEAORELUEHERE. ERFIESPIX
HARERHBRESHAD. PiEZEHEAEE "R E LT XXARKR,
EVRE)F M YA A E . KO TAE ST 1963 5 7£ P8 % A JF B 4 B 28 =kt
BHEARZBTHES (1633 &il) EifEd.

Ja KL Xt Algol iIBEF W RS =M A, AN, ARERK, HHIKE
b Algol 60, At EH C it #H M HIEIES, BIBCY &5 . BCY % Algol IR Z 5,
(B38h0 7 R A 2E, (F15 7T DLZEFE e b {8 FH 41 77 filf 45 R0 % AL 88 52 b A1T 30 o =

— Eheas ¥R E xE

a2 H, E&& A miRYL s iz Jod AR i & 1 At Bl oy o

FEEREFEFT, 1964 ~ 1965 F, AN 119 HLE T %iE RS BX
119, Z A HEIEREIES BCY P BCY #F % 119 V128418 5 MM 4% F 25 BC
[f1BC II, EHWERFMAMEREFEFOFESER LM F T LXK BCI
M BC I #=ZFAERIERERF, AR EBRERF. BC 1 HFREERF AT IEE 5
h, EFEXRTHEMH; BC IMWEWREFEERKLTE, SHTFARTETE.
BAE R Z B FREF, i=BRLFRK, REF 2T, WiFEFEQsNEER
Fe e FgmiEd A2 b g & Mg it gk, AL E AEUE .

BEFEERERLREME, HRERHIERDVTECEA. FELE, ERER
P T ERE PR EFRZ N LL (1) S0 R A FUPL I A= R V2 0K 4 56 I 1 i .
RS BX 119 B2, X 8 ¥ o HoAth 1] AT TR, WM ANEE B
HEMEESNHE LS. BREAESE. ETBX II9MIT/EEFHAERKR T 6
NE, RET 1965 FHEMRKEAFNEEENXRITEEARALZR2 E. @i
TAE, ffi1E FHhEE 7 RmiER A,

M BX 119 K E# R 9m1FH AR T+ 5 S0 H 19 109 N HLE %W1E & 4t BX
109B F1 015 ML 2miE R4 BX 015, XN RGN TLHASG, i/ Z4EH.
() $ 0 % 355 o 1 0 ik G R PR )P

MEERFE PP IR, Al 2miEfEy, RERFHIEMREZET, EESEA
S, EREFEHNFIERER, EEFEREEE GER) , MR aT LA
& CHIRF) EE E@ERMITRRMRE. BXTFEANE, B4
g GEBABMER LT WELE. AL REE—H4ER, mells
RTHBEBSEME, HERTHEZAMEEESAXR. WAERESE L 20
g 70 FEAR A HAHE HH 19 2% A2 0K 1 5 v A TR o

W ESFEeS ERENEHFMEEEL RS ) E & IFEF ZBX1 L,
ENEHRBERBIRFERZ —. ERXHEHREAAHTNRECSHBEFRE R
ES A% PLO13, M{RERAGH EMMERS 7T HE/EH.
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B R BT T LR DU AS B — T REER, 20 2 70 AL
ERZE. 1978 EHEH %% BN ACE I HALRME, FFRP T TR
it 1

fee/m i TR ARG, B—1T ARG CCRE TIENTFFREA_ERTE
I ARYE, I T TEARR. B2 R% LCCD AA MU KIS, B4m
MG BS 1At 57 1K 2 B B R 5 5 VA TR AR S TR SR .

ZEERZ TENRABBRIEFRERE 4B, HETHEZGEH B’
EERZ EFIEAERSRER TR (KM THRAPRERZA TS '8 ,
M A FNEAEE., THREMNET. NEBRANSEATREEE, BZERWL
Al LS 3 2 RERE T B A 0

LCCD fff F iz BLA0 A O AR B i i 2R sh AP~ £ B (FB) , el H
B (HMAHMLER) EKXEENERXISREEL. %85 R &+ R0
H 180 = T 5

1980 FEKEME RN TIhE, EWERA &M K& LEAEN T, 7
“ONE” BRBEIORIERIM CIF T, 1985 FEH], 96 6 FF R
TESHEARMATEOEEE, 1986 FEITHEN LSEH TRFFHE I RS CCDS
(Chinese Character Design System) o

CCDS =T H K&t &M LFFIE, N TFFEMERNRMTRE.
BEMIIEE LB E T CC A LCCD, MAEEMNEAFEEART UL, 8L
HE 115 2 3g 58, FBRIFF KA XML RIEL. CCDS MR+ KTHETIHHE
ERMHTE, G5 1% HERABHERITIES CDL, ST TRSM 1 MR
B

CCDS — A HEMBNEE —FR —BFREFHERRE, H—HEXTEFR
WM R B S8R TAE . B ZE A~ F A EE Rl 0@ i i BUAS [F) 1 2 400 {E R 0 %8 22 1)
MR LB, FHRAAR, BFEFREX -0 RE, FHREHFRELFR,
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MEHL). FHEEEFBERFIEMNPER. IHLREMAERHIFS TR
B4 A, AT LA T AR B R R T AN N RORE T L 2 BRI T & 2R I IR

CCDS Fi R Bl 2 BN FFIEEIE, AR T3 A 2B ek k% iR = 8
iR, MR2A—MESPNERERFE, TULRRHRTFAEERNFZS 50—, 1]
DAHE AN R B0k, FEBA M A ple & Fh /NS AR 23 35 3 i L E T

CCDS AIVA A =M E R (REEmIEH S &K, #6l 8% 505 HFEFEEE,
—EBYRHERE “ELELZEFEZERHN T, 1986 FEH CCDS it THEHR
fr GB2312-80 —. "R RENFFI (FE 6763 F) , A LIkt sk 5 A Hh bl =
RS T, R vt I 1 UK
(P4 ) BX 0S8 B R WF%E

BT P ER TR AEF A, AR S METAR L. ThEE K E /D = i3
—HEETFER, ER T A WHRRSE. AERE— R EmER SRR,
72 20 th42 80 AR HILI KR E R E— A B ARG m, kR RE KIE R &R
PR RMB AR E T mREEH MR,

EWREI T FAMN 1987 EF B ARKGTAER. EFRAEMTEH
PEBE Z0 M fe s T H AR E, MR RS R, REMB —HH. mm 2
SR B A

A AT ) A R A R R PT L RE  E  B RA SR R T T B R R A R G
WA S B B R AR NN, JEPR M Tt m & ok, £ 5
A SRS, RIREANIE AR RT B AR . B3E 3 MES: AT R MR
PRk, FE B0 B 95, T ) S0 T B R R R T s AR s A B AT HE % SR .

BT LA E 3 A TrE, AR AT BRI T AN B MR R A, FRSEEL T L FERT
et A n] 2 YRR i RS URS-17 « EH 3N TARAGUHR, BT ARG 4
n] DS ARG TR T EHSEEEERS SBMS, A PRUIEE.
. AEMFE: 1%k CRHE& RS CDS, XIFHRMHARXH &Y (D.E.
Knuth) 18 5 098 02 P 53t 77k % ——Literate Programming. A ubAtif]% 1] 8F



fil ViEGREFHER M e HERR RSt oS AR T SChE S iR R4 PLED, X
5 5 i 9% $ A D (A0 AN N B9 3R] SR TR B RO\ TV .
(1) JE B ity 3 5 3 M F 5

M%) (specification) &R A TIEMKAE. "] LA, M TIEF AZE

R R ) ) LR, AR R 2 H R, B 2445 3 B A B B R S B A AT AT AU . R
MARZKE . EH ML, R TEAELR#SZ —.

H 1995 FRERMEMN T XMAMKRE Z M. B H—F % X4 %R
&7k, ARETEIL LR EREMBREAS, A LT XEXRES (CFL)
KA, ARz A “BE” o AR —FEH R B CFRFE, HE (8 8 # =2
EFXERET, HRHERE R M@K R, 2N CFL LA “i2857 .
MAMRME LA EEHE . iRH—METE AR CFL M UEMRET L (46
Haq2E S ME K, B SCORR TR IiE) , TR ASS a7 Fose i,
fEWTH LB AR T/, &-FH P EER CFL MI3GE, PAMCRIREUEE & . SREGE
AU B3R, SRd e ULl AT F. TR CMEE, BE el
TEFFRIR B E A W BE S R B fill . 2B XK EEEH s T, 1
WS, EVSREET, BMERMAMAE, RRIERE B[R TENEZ
HE X

xof B SR BORE & 1 R 06 7 7%, R AR IRAF 1 S0V B Bl A Rk T8 1) SE 1 it A WL &2
HPL B EAFRENLE R T &%, DR EEBRE ST . X
IREUIZ H A ES 7 i, R I8 S B AT X g B, DA A P oA 4% L s B 4 SR
1 iz e SCA R 134 W .

fb BT ST SE B T A 3R EL = 4t SAQ (Specification AcQuisition) , 7E
MR SCH T, AR TR, @K SAQ R4 H T4 THE-F
NEF, WS THRTERREEW AT, UALRBEARKAERE. SAQ £4:
fE R PATMAE S, wTULAH T 5 AL Al .

B SR AL 9T CFRF SEM BRI e, & 1 b T 303k 30k &) B 46 M A

— Eheas ¥R E xE

AL RS Bk, MR 1 by bR T R AT 2 MR AT [R) SV B R D[]
HARSE O NARA P SE . R MO INE ., SRR, B B SEHh | R a5 R
S FEEE, AR ER, HEFM L, HEURE 20 2 A

- EREBE g%

EHE, I . 1965. bR PiBIE AL AT SRS . 1963 F 4 EHEE
B LN RS UG kS | FBG Tk B4t - 25—36.

EHLE, I 1965, KRB IE L HHE . R B E | (8): 1-33,

EHIE . 1980 — PN TEEEAENFHRRERS . THEN TR, 1.

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

EHLSE, ZEFFAE . 1990, — i ) W] EE AR 0 AT SR KRR L AR,
1(1): 31-38.

EHE 1996, E T ERHE LT X0k #R . k4R (863 HI) : 178-181.

Dong Y M, L1t 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.

EimE . 2002. F FXEXRIES LAYEIEHRE—I. CFPRF & CFRF B %€ X .
o [E RS2 (E 48 ), 32(1): 103-115.

T . 2002, E P ERIES EREEKE—1I . CFPRF & CFRF E X
GEM . PEEE (EH), 32(2): 254-273.

EHRFE . 2006. CFL A) Fit B A4 E 18 e M2 . s E R (E 8] ), 36(12):
1375-1413.
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Firstoutput of Chinese characters by computer

Computer scientist wins praise for design

By Phil Fernande:

A new technigus
ating  Chinese
computer has bes
a visiting scien
Peoples Rep
working at the
ence Departme

of (hina
mputer Sei-

The work was
Yun-Mei. who ba
on work done by |
Knuth of the Carm

done by Tung
d his studies
[Jonald
er Science

Department. Turig's program s
the first to allow a computer to
output  high quallty  Chinese
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characters

Earlier this year, Knuth an-
nounced his “'Metafont” pro-
@ram. a new method of typelace
and page layout design that has
bieen described as a printing in-
novation equal to that of Cuten-
berg’'s movable type. Knuth and
Tung vse similar principles of
character design

Two dilffioult blems were
salved by Tung Chinese use
brushes rather than pens for
writing, making different types
oflines Alsa, there are 50,000 1o
60.000 Chinese characters, with
6000 to 8000 in daily use. English
uses only 28

Tung wanted his characters
to be more than just readable.
Chinese writing is an art form,
and Tung wanted his work to be
visually pleasing. Chinese char-
acters have a two-dimensional
structure and can be divided
into many subcharacters

‘Whether or not a character
looks nice depends nol only on
the niceness of basic strokes:
the structure skeleton is much
more important,” Tung said.
The progeam’s goal was lo cap-
ture the traditional beauty of
Chinese calligraphy

Indications are that Tung has
succeeded. Although he says he
=a't & “gualified person. the
sample i produced by the com-
puter’ does appear (o look bet-
ter than any of (mv) hand-
writing. so there is good reason
tn expect that a more qualified
person will be able to achieve
truly excellent results.”

Knuth described Tung as a
modest and *‘mild mannered
gentleman, and said he is im-
pressed by the computer scien-
tist's work  Hnuth said it is “re-
markable that so moch could be
accomplished by one person.”’

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

gram s its adaptability By
varying commands to the com-
puter. different sivles of (he
same character can be crested
Knuth said the new system is
‘like a musical score instead of
& recording of a performance =
New and different vartations
ba applied to the basic
score
Tung. #. is an associate sci-
enlist at the Institute for Com-
puting Technology of the Chi-
nese Academy of Sciences He
came Lo Stanford two Years ago
as a member of an initial group
of six Chinese scholars tn work
at the Computer Science De-
partrent

Tung left Stanford to return to
(hina in November and bopes to
continue work on his program
there. He had not seen his wife
and twa children — who did not
accompany him — since coming
to Stanfaord

It is "“not clear how fast { the
Chinese ) will use the system,’
Knuth said. China does not have
-nd use computers  for all buta
smiall 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 printing news.
papers and books, according to
Knuth  The system will alsn
progress further at Stanlord be-
cause a man from Shanghal will
soon be visiting the Compuater
Science Department o work
with the hardware — the actual
machinery which prints the
characters

HKnuth has called Tung's work
'a big success for the project
and the (Chinese) culture.
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Dear Professor Zhang

[ am sorry to hear of the passing of Professor Dong Yunmei. He is a great

computer scientist with huge contrtbutions to compiling, system soft-

ware, Chinese typography scientifically, and to the development of

modern computer science in China and the nurturing of numerous young

talents for our country.

I first met Professor Dong more than forty years ago at Stanford, when he
was a visiting scholar there. He has accomplished much to science and to our .

country since. His passing is a great loss for everyone. I will miss him dearly.
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