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TO CHUC DU LIEU TU PIEN PIEN TU
CHO DICH MAY ANH - VIET

Pinh Dién
Khoa C6ng ngh€ Théng tin - trudng PH Khoa hoc Ty nhién - PHQG TP.HCM
(Bai nhdn ngay 04 thdng 10 ndm 2001, hoan chinh sita chita ngay 22 thdng 1 nam 2002)

TOM T}iT Trong hé dich mdy, cd sd dit liéu quan trong nhat chinh 1a tir dién dién ti cla
né. Vi vy, ndi dung chinh ciia bai bdo nay s& dé cip dén viéc t8 chitc cdc di liéu trong tiy
dién dién & clia mot hé dich mdy Anh - Viét. C4ch thic chon lya va t8 chic dif liéu trong tir
dién dién ti¥ cho hé dich mdy hoan toan phu thudc vao phu’ong phdp dich va chién lugc dich
cia hé thong, va noi chung vi€c lya chon di liéu nao can luu trong tir dién s& hoan toan
khong gidng nhu cdch lam d6i vdi tir dién danh cho nguoi.

1. GIGI THIE U:

Khéng glong nhut tif dién danh cho ngudi, tir dién danh cho dich mdy khong can chita
cdc thong tin vé ngit 4m (phonetics), vé tir nguyén (etymology) nhung né lai chifa cdc théng
tin dugc coi 12 hién nhién, nhitng théng tin khéng cdn néu ra trong tir dién danh cho ngudi s
dung (vi nhu‘ng thdng tin nay con ngudi hoan toan suy ra dugc bing tri thic vé thé gidi thuc
hay bing von sdng). Ti dién cho hé dich Anh — Viét & diy duge xdy dung theo nhitng quy
tdc sau:

Phudng ngit ding trong tit dién: thong tin nghia tiéng Viét trong tif di€n nay dugc dua trén

phuong nglt Ha Noi (vi du : blanket : mén, chan, pig : lon, heo,. )

- Ludt chinh td: dya theo Qui dinh 240-1984 clia B4 Gido duc vé& chuin héa chinh ti ti€ng

- Viét trong nganh Gido duc.

- B0 ma ti€ng Viét: bd ma ABC (1 byte) theo tiéu chudn TCVN-5712.

- Ti€u chi lya chon muc tir: tat cd cdc tif trong tit di€n Anh — Viét théng thudng, cdc cum
tl: tif ghép (compound), ngit ¢6 dinh (phrasal), thanh nglt (idiom), tuc ngit (proverb), tir
viét tdt, tén riéng,...

2. THONG TIN TRONG TU DPIEN CHO HE DICH MAY ANH - VIRT

C4u tric vi md (microstruture) ctia tir dién danh cho hé Dich mdy Anh - Viét bao
gom nhitng thong tin dugc trinh bay mét cdch c6 hé théng trong mdi muc t, nhu: thong tin
v€ hinh thdi, cti phdp, va ngit nghia nhim diéu khién qua trinh dich.

2.1 THONG TIN VE HINH THAI:
Bao gém céc thong tin vé:

- Dang ciia tir (word form), vi du: “program”, “book™,...

- Ma vé dang ciia tir (word form): tif nguyén géc, dang bat quy tic, ...

- Ma dic tinh hinh thdi: nhu c¢6 gdp d6i phu 4m hay khong, hay k&t hgp véi phu t6
(affix) ndo...

- Ma vé vj tri clia tit (word order): tiY nay thudng ding & vi tri ndo trong ngf, trong
cau,...
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2.2 THONG TIN VE CU PHAP
Bao gdm céc thong tin vé:
- Tir loai (Parts-of-speech) cta tir, nhu: danh tit, dong tir, tinh ti,...
- Chiing loai (Subcategory): nhu danh ti thudc loai con nao (danh tif d€m dudc,
khong d&ém dudc,...), ddng tif loai con nao (tha ddng tlr, tu dong ti,...),...
- Dic tinh cd phdp (syntactic feature): vé thi (tense): qud khi, hién tai, tuong lai; thé
(voice): bi dong, chli dong; gidng (gender): duc, cdi, trung; s6 (number): it, nhiéu,...
- Dic tinh cdu tric (structure): tir nay ding trong cdu triic nao, mau ciu nio.
- Ngit di kém (collocation/phrase/idiom): tif nay hay di kém vdi nhiing ti¥ nao, dung
trong nglf (thanh ngit, tuc ngit) nao.

2.3 THONG TIN VE NGU NGHIA
Bao gdm cdc thong tin vé:

- Nghia ti€ng Viét (meaning) clia ti.

- Pic diém ti€ng Viét: khi dich ra ti€ng Viét, cin hiéu chinh gi vé nghia (thém, bt
céc ti€u tir, loai tir, dinh tlr,...), v€ vi tri.

- Céc nét nghia cia tit (semantic feature): nhwu HUMAN, ANIMATE, OBJECT,.. cdc
kh4i niém nay dudc lién két v4i hé cd sd tri thiic vé ngit nghia clia tir dugc rit ra ti
mang WordNet (xin xem [Miller, George A. (1996)]).

- Vai trong vin pham cdch (case role): Agent (Human), Instrument (Object),...

- Thong tin v& nhém ddng nghia (synonym): trd téi synset trong WordNet.

- Thoéng tin vé nhém phdn nghia (antonym): trd téi synset trong WordNet.

2.4 THONG TIN VE NGU CANH
Bao gdm cac thong tin vé:
- Linh vuc st dung (field): tif nay thudng duge dung trong nhitng linh vuc nao, vi du:
Tin hoc, todn hoc, y hoc,...
- Thn s0 xuat hién (frequency): tif ndy ¢6 thudng dugc ding hay khong, vi du: xét
theo don vi 1.000 ti (md 01 — ¢6 mit trong 1.000 tir thong dung nhit, 02 — trong
2.000 tir thong dung nhit,...) (theo [Khang, Nguy&n Vin, 1994)).
- Mai v& tinh thdi (modality): tit nay ding trong cdnh huéng nao (trinh trong, thin
madt, théng tuc,...).

3. CAIPAT TU BIEN PIEN TU TRONG HE DICH ANH - VIET

3.1 KHAO SAT DU LIEU VA MOI TRUONG SU DUNG TU PIEN
3.1.1 Khéo sdt v& tin s6 xudt hién cla cdc tif ti€ng Anh:

Ching tdi thtt thong ké trén 2000 tif dau tién (khong k€ hinh) ciia phan 1 chuong 3
trong mot i liéu ti€ng Anh (tai liéu [Smith, George W. 1991] tir trang 33-43), va nhan thay
cdc tit xuat hién thudng xuyén nhat déu 1 nhiing tit chic ndng (hu tit), nhu: “the”, “of”,.. va
k&t qua nay ciling triing vdi két qua khdo sdt tdng hgp trong tip ngit liéu 16n Brown (xin xem
[Smith, George W. (1991)], trang 80). Dudi ddy 12 bdng ghi lai k&t qua khdo st 2 tip ngit
liéu trén:
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Bing 1: thong ké tin s8 xudt hién cda cdc tlf thong dung:
(don vi tinh 12 % trén s& tif ctia vidn bdn)

Mot chudng sach | Ngit li¢u Brown Mét chuong sich | Ngit liéu Brown
4.4% the .9 word 7.8% the T it
37 of .8  have 4.6 of 6 are
5.3 and .8 information 2.6 and .6 this
2.4 words .8  lexicon 2.5 in 6 on
2.2 a B+ be 25 to 6 or
2.2 to .8 which Fii. a 3 which
2:1 in 7 with 1.5 is 5 from
2.0 as 7 not 1.0 that 5 not
1.7 or .7 Lexical 1.0 for 5 at
1.2 for .6 some 8 be 4 were
1.2 are .6 more 8 as
1.1 that 6 but 8 by
1.0 is .6 spellings 7 with

So sdnh k&t qua trén, ta thdy: d cdt thi nhat, khi khdo st mot ngit liéu cy thé (mot

phén cia 1 chudng sdch), ngoai nhitng ti thong thudng hay Xua. *‘én nhit, nhu: “the” (4.4%)
, “of” (3.7%),... cOn ¢6 nhitng tir dac bigt (chiem ti 1& khodng 1%) phan dnh dé tai ma chuong

sach dang ban dén, cu thé § diy la van dé “t¥ vung” qua cdc tif chinh nhu: “words”,
“word”,..Vay, tan s6 tir con phu thudc vao linh vue.

Nhung khi ngudi ta khdo sdt tdng hop trén rat nhi€u cdc ngi liéu thude cdc linh vue
khéc nhau, thi cdc tif chifc nang chi€m wu thé tuyét doi, nhat 1a tir “the” (7.8%), va ta ¢6 thé
nhin thdy, hau hét cdc tir thong dung nay c6 chiéu dai nhd (c3 3 ky tu).

3.1.2 Khio sit vé& do dai cia cédc tif ti€ng Anh:
Chiing i da thong ké trén tir dién 109.582 tir ti€ng Anh theo d6 dai va nhin thay:

e Téng sd c6 995 tit ti€ng Anh ¢ chiéu dai tif 3 ky ty trd xudng.

e N&u chi cin cif vao 3 ky ty dau tién, thi ta s& c6 2.991 tit phin biét.

e Tit c6 chiéu dai ngdn nhat 1a 1 Ky tu (c6 2 tir 1a: “a” va “I"), dai nhat 1a 28 ky

(cé 1 tir 1a: “antidisestablishmentarianism™). Nhiéu nhat 12 tir dai 8 ky tu (19.461
tir). Tinh trung binh, tit c6 chiéu dai ¢8 8.5 ky tu.

Bang 2: kh3o sit s8 lugng tit theo chiéu dai:

Chiédu | S5 lugng| Chiéu | S8 lugng tit| Chiéu | S8 lugng
daiL; | th Q; dail; | Q; dail; | tw Qy
1 2 11 8374 21 11
2 140 12 5812 22 4

3 853 13 3676 23 2

4 3130 14 2102 24 0

5 6919 15 1159 25 1

6 11492 16 583 26 0

7 16882 17 229 27 0

8 19461 18 107 28 1

9 16693 19 39 >28 |0
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Hinh 1: S& lugng tir theo chiéu dai
3.1.3 Khdo sdt s0 ky ty khdc biét trung binh tai mdi vi tri trong tir:

Chiing t6i da thong ké trén danh sdch 109.582 tir ti€ng Anh theo s& ky tu khdc biét
trung binh tai vi tri p tudng Ung trong tir ti€ng Anh (bdng 3) va nhin thay:

e N&u chi cin ctf vao 3 ky ty dau tién, thi ta s& ¢6 2991 muc tir phan biét.

e Sauvi tri ky tu thi 3 (g6c cdy DST) s& cé trung binh 12 4.16 nhénh.

e S6 nhdnh (tai mét vi tri) s& giam nhanh khi chiu dai tang. Sau vj tri ky tu thit 8,

hdu nhu tai méi niit trén cdy DST ta chi con ¢6 trung binh 1 nhénh.
Bang 3: khdo sdt sd nhdnh ky ty khdc nhau theo vi tri trong tir:

Vi | S tit phan| Hé s6| Vitri | S6 tir| Hé sd
tri | biét nhinh R; phén biét | nhdnh R;
i 26 14.69231 |6 46585 1.373253
2 382 7.829843 |7 63973 1.237178
3 (2991 4.162822 |8 79146 1.148839
4 12451 2.323508 |9 90926 1.080769
5 28930 1.610266 | 10 98270 1.050249

Xét mot cady DST (cao 9 béc) gdc tai vi tri ky ty thit 4 ctia tif ,s6 14 trung binh sé& la:

5
4
3 —e—Ratio |
2

| —m— position |

1 -
0

i
13
15'
17
19

90.926 /2991 = 30
Hinh 2: SG nhénh (k¥ tu) trung binh tai mdi vi tri
e Téng s6 nhdnh (tinh trung binh) ctia mdt cay DST (2):

9
N = TTR*Ri+1%100

i=3 =3
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3.1.4 Khdo sdt moi trudng va phuong phép cta hé dich:

Phuong phédp dich cia Hé dich mdy Anh — Viét dugc thit nghiém & day 1a phuong phdp
chuyén ddi ci phdp két hgp vdi bo phin gidi nglt nghia ndng (syntactical transfer + shallow
semantic analysis). Moi trudng hé diéu hanh ctia phin mém dich nay 12 méi trudng Windows
32 bit (WinY5 , 97, Y&} va chay trén may IBM PC AT 486 trG 1én véi cdu hinh tir 8 Mb RAM
trd 1én, can khodng 50 Mb trong cda dia cing.

V6i phuong phédp dich néu trén, nén tir dién s& chia rit nhiéu thong tin vé ngit nghia,
ngit phdp,..  trong phin ndi dung clia muc tiY, va nhitng thong tin nay phai tudn theo mot cdu
tric chit ché dé cho chuang trinh ¢ thé sit dung né trong qué trinh dich.

3.2 GIAI PHAP TOI UU CHO TU PIEN

Sau khi xem xét cdc wu-nhuge diém cia cdc cdch thifc cai dit dit liéu néu trén ciing
v6i cdc khdo sdt thuc t& dif liéu tir dién ciing nhu nhu cdu va mdi trudng hé dich néu trén,
chiing t6i da chon gidi phdp cai dit tif dién nhu sau:’

e Dung k¥ thuit bing bidm cho 3 k¥ tu ddu tién cia ti ti€ng Anh: vi chi ¢6 3 ky ty dau, nén
khong gian luu trit khong t6n bao nhiéu (ta danh hén bdng badm c6 kich thudc ¢d dinh l1a
27*27*27 phan ti * 4 bytes ~ 76 Kb), nhung ta s& c6 tc d6 truy cdp cuc nhanh (8(1)) cho
cédc tif c6 chigu dai ngdn dudi 4 ky ty.

e Dung k¥ thuat Cay tim ki€m s8 (DST) cho cdc k¥ tu con lai. Thdl gian tim ki€m phu thuoc
vao chiéu dai con lai cia tif (sau khi trit di 3 ky tu, 8(k-3) v6i k > 3). Sau khi di dén cudi tir
ciia khoéa, ta s& c6 con trd trd dé€n phin ndi dung ciia tir do.

e Vi tép khéa (IDX) do c6 dung lugng nhd va truy cdp thuting xuyén nén ching t6i d€ trén
bd nhd chinh (RAM) d€ truy cép nhanh, con tép ndi dung (.DAT) c6 khdi lugng 16n, s& dé
trén bd nhd phu (dia ciing). D6 véi nhiing ti¥ vita mdi truy cép trude d6, do dic tinh ndi tai
ctia hé thong mdy tinh hién nay, thi ndi dung dé sé ty dong dugc dém lai trong bd nhd dém
(cache).

Chiing tdi chon gidi phdp trén 1a vi: theo két qua théng ké cdc tif tiéng Anh & phan trén,
nhitng tir ¢6 tin sudt xudt hién cao nhat thi thudng c6 chiéu dai nhd, chinh vi vdy, véi cdch cai
dit trén, thi nhitng tir ¢6 tin suat cao s& dudc truy cdp nhanh. Khi md rong tit dién, toc do truy
cdp gidm khong ddng ké va y&u td khong gian luu trit vin ddm bdo.

3.3 CAU TRUC DU LIEU CUA TU PIEN
3.3.1 C4u triic bdng bam :

Ta c6 26 miu tu tiéng Anh (tif a — z), tit ky tu thit 2 trd di, ta con c6 thé c6 thém ky tu
khodng tring (space), viy ta ding tat cd 26*27*27 =18.954 diém vao (entry) clia bdng bam.
Trong s6 18.954 diém vao, chi c6 t&i da khodng 3.000 diém vao thit sy c6 trd ti gbc cdy DST
va/hodc ndi dung ciia tit, con tat cd s& con lai 1a khong c6 that (null). Trong s6 3.000 diém vao
kha di d6, s& c6 ti da khodng 1.000 tir két thic ngay (nghia 1a dd dai tir k < 3), khong can di
ti€p. Chinh vi vdy, ta cAn mot mé (code) dé ddnh ddu dic tinh nay cla mbi di€ém vao. P sau
ctia cdy DST sé& khong qud 25 muc (ta cin cif theo tif ti€ng Anh dai nhat trir di 3 ky tu dau).

Hinh 3: C4u tric bdng Biam cho 3 ky tu ddu clia ti
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1 {2™ [3* |code |Pointer Noi dung DST
A 0 — P ciid i “a™
A a 1 null
A b 2
Goc cay DST
T Th I € 1 clia tir “the”
Z I Z | Z

3.3.2 C4u tric cdy tim ki€m s6 (DST):

Cay DST sau chudi 3 ky ty “the” s& c6 dang nhu dudi day:

F I M’ 0 S Y
T R E R E I
Hinh 4 : C4u tric cay DST [ Y S

Céc niit 14 hay cdc nit c6 ddu * cho biét day 1a két thic cda mot tir, khi duyét cay
trén ta s& c6 cdc tlf sau : theft, their, them, theme, theory, these, thesis, they.
3.3.3 Cai dat ham bam (3):

f(key) = sz(key[f] & 0x1F) * 27"

i=0

4. KET LUAN |

Trén day ching toi da trinh bay vé nhu ciu va td chidc mot tir dién dién ti nhim phuc
vu cho hé dich mdy Anh - Viét dugc hiéu qua. Trudc khi quyét dinh chon thong tin nio s&
dudgc Iuu trong ti¥ dién va luu nhu thé ndo, ching ti da ti€n hanh khao sat chi tiét nhu ciu ciia
hé dich: vi ddy 1a hé dich di_Ia trén cd s§ cud phédp va tri thifc tif, nén trong cdu triic vi mo cia
tif, ching t6i phdi chita day dd nhitng thong tin can thi&t cho qu4 trinh dich va digu khién qu4
trinh dich (lexicon — driven translation). Ngoai ra, ching t6i cling khdo sit dic diém vén tir
ti€éng Anh: vé tan s0 sit dung, chiéu dai, phan bd ky ty, ... va tir d6 quyét dinh chon phuong
phdp bdng bim cho 3 ky ty dau va cay DST cho cdc ky ty con lai. Gidi phdp nay phi hop vé
nhu cdu tra cifu nhanh nhiing tit ngdn, nhitng ti hay st dung (trung binh 0.02 gidy/tit trén mdy
IBM Pentium-II 350 MHz) va khong t6n nhiéu b nhd (300 Kb cho t€p khéa ctia 15.000 ti).

Han ch€ ciia tit dién hién nay 1a chua cho phép ngudi st dung tiy ¥y cdp nhép thong tin
vao tif dién hé thong, chi cho phép cép nhép tir dién ngudi sit dung (chifa cdc thong tin V& tén
Trang 10
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riéng, tif viét tit, tir chuyén nganh). Trong tuong lai chiing t6i s&€ c6 phan gidm st chit ché dé
cho phép ngudi st dung cap nhat tit dién hé thong & mot mitc dd nao dé.

THE ORGANIZATION OF ELECTRONIC DICTIONARY DATA
FOR THE ENGLISH-VIETNAMESE MACHINE TRANSLATION

Dinh Dien
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ABSTRACT: In a Machine Translation system, the most important database is its electronic
dictionary. So, the main contents of this paper is to organize the data in an electronic
dictionary of the English-to-Vietnamese Machine Translation System. The choice and
organization of data in an electronic dictionary for an MT system totally depends on the
methodology and strategy of translation of each system, and in generally, this choice of data
differs from that of dictionary for human.
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