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TOM TAT

Ngiz canh cua tir dién chuyén nganh 1a rdt quan trong. Ngi# canh 1a mgt phan théng tin bang véin ban
gitip cho nguwoi tra tir hiéu rd ngi dung y nghia ciua tir knoa nham giup viéc sir dung tir diing vao ting
trieong hop cu thé trong vin ban chuyén nganh, ddac biét 1a trong hoc tdp, nghién cizu. Tuy nhién, cac hé
thong tra cizu ter hién tai thieong tap trung hé trortra ciru tir va gidgi thich tir ma chuwa quan tam dén ngir
canh cua tir. Khi ¢6 dwoc ngit canh cua tir, cAu hoi dat ra 1a 1am thé nao dé co thé tim kiém duwroc chinh
xac ngir canh hodc hién thi két qua tim kiém goi ¥ ¢6 lién quan dén tir khoé trong kho diz liéu van ban
ngit canh? Trong bai b&o nay, chiing téi dé xudt xay dung phirong phdp va mé hinh tra tir dién chuyén
nganh c6 ngi: canh trén co sé phdn tich, danh gid va lya chon gidi thugt téi weu trong cdc phwong phép
s0 khdp vin ban. Sau dé, ching téi dp dung gidi thugt vao ky thugt tra tir cia hé theng. Tich hop md
hinh @@ xuadt trén hé thong website va thuc nghiém trén 1500 tir chuyén nganh cing véi ngiz canh thuge
linh vuec Hé thong thong tin quan [y va Thiwong mai dién tir. Hé thong co thé hé tro cuing ldc viéc tra tir
dién bang tieng Anh va tiéng Viét.

Tir khod: Giai thugt so khép mau, hé thang thong tin, tir dién, chuyén nganh, ngi canh.

ABSTRACT

The context of technical terms is very important. It is part of information in text which supports users in
understanding the exact meaning of technical terms in particular specialized circumstances, especially
in education and research. However, most of current dictionary systems only focus on the lookup
function and the standard meaning of terms without considering related contexts. In this paper, we
proposed the model for searching technical terms and context of terms based on analyzing, evaluating
and choosing an optimal algorithm in pattern matching technique. Then, the model was integrated on a
dictionary system and experimented on 1500 terms in the context of information system and electronic
commerce. This dictionary system supports searching with technical terms both in Vietnamese and
English.

Keywords: Pattern - matching algorithm, information system, dictionary, technical term, context.

1. GIOI THIEU nghia cua tir tiéng Anh va nhiéu ngbn ngir
Dua trén nén tang phat trién Internet, hién khac. Tai Viét Nam, c6 thé de dang tim thay
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céc phan mém tra ciru nhur Lac Viét', hay nhiéu
website hd trg tra ctru online nhu: Vdict?,
Google  translate®,  tratu.soha®,  oxford
dictionaries.com®,  Dictionary.com®...  Cac
website nay c6 thé cung cap day da tir dién ma
ngudi ding can. Pa phan cac website déu co
cau tric twong dbi gidng nhau véi giao dién
than thién, d& sir dung. Céac hé thong website
nay hd trg tra ciru trén nhiéu bo tir dién nhu:
Anh - Viét, Viét - Anh, Anh - Anh va mot sb
ngén ngir khac nhu: Trung Qubc, Nhat, Phap. ..
Céc hé thdng website tir dién hau hét déu hd tro
dich nghia ctia mot tir va ca doan van dai.
Ngudi ding c6 thé truy cap vao hé thdng, thuc
hién tra tir va hé thong s& cung cap mot danh
sach cac nghia cua tir, ké ca tir dong nghia, tir
lién quan,... Trong s6 cac website tra tir dién
tac gia da khao séat trén, trong d6 mot s6
website cho phép tra ctiru tir chuyén nganh nhu
thefreedictionary.com, whatis.techtarget.com,
cambridge.org’... Cac website ndy c6 cong cu
loc theo ting linh vyc chuyén nganh cu thé.
Trong d6, whatis.techtarget.com la mét website
hd tro tra cau va cho két qua la dinh nghia cac
tr lién quan dén ky thuat va cong nghé;
tudienthuoc.net® va ykhoanet.com la cac
website tir dién chuyén nganh vé thubc, y khoa;
latin-phrases.co.uk/® 1a tir dién v& cau thanh
ngit; fetp, tratu.soha la cac website hd tro tra tir
chuyén nganh vé kinh té;
www.lawyerintl.com/law-dictionary™ chuyén
vé linh vuc luat hoc; va mot sb website nhu
tratu.soha, Vdict,.. hd trg tra tir thuéc nhiéu
linh vuc nhu tin hoc, kinh té, luat,... Tuy

! http://tratu.coviet.vn/

? http://vdict.com/
3nttps://translate.google.com.vn/?hl=vi&tab=wT&authuser
=0

* http://tratu.soha.vn/

5 http://www.oxforddictionaries.com/

® http://dictionary.reference.com/

" http://dictionary.cambridge.org/

8 http://www.tudienthuoc.net
 www.lawyerintl.com/law-dictionary

10 http://www. lawyerintl.com/law-dictionary/

nhién, hau nhu vin chua c6 hé théng website
nao hd tro tra tir dién Anh - Viét, Viét - Anh
thugc chuyén nganh thuong mai dién tir va hé
thong théng tin quan ly, diy la mot trong
nhiing dong gép cua chdng tdi trong nghién
cliru nay.

Bén canh d6, cac website hd tro tra tir hién
tai chi dung lai & mac d6 giai thich nghia cua
tir hay dinh nghia tr ma chua quan tdm dén
ngit canh cua tir chuyén nganh gidp hiéu ré
céch sir dung tir trong trudng hop cu thé. Dé
hiéu r5 duoc tir chuyén nganh, chung toi dé
xuit xay dung mot hé thdng dix liéu ngix canh
van ban twong ung véi ting tir chuyén nganh.
Tuy nhién, viéc xay dung hé thdng dit liéu ngir
canh cua tir s& 1am han ché toc do xir Iy trén hé
thdng website tra tir dién vi phai tim kiém trén
hé théng dir lidu ngir canh dé tra 1oi két qua
cho yéu cau tim kiém tir nguoi ding. Vi thé,
ngoai nhitng yéu té anh huong dén két qua tim
kiém nhu phin cimg, bang thong, thiét ké...
yéu cau dit ra caa mot hé théng tim kiém 1a toc
d6 xwr ly va su chinh xac. Chang t6i quan tam
dén viéc xtr ly bén trong hé théng dé cé két qua
chinh xac hon. Bé xir ly trén bo ngir lidu tiéng
Viét (gom tir chuyén nganh va ngir canh cua
tir) va qué trinh tim kiém, chdng ti phai tim ra
su lién két gitra cac tir dua trén cac ngir canh
khéc nhau. Vi thé, giai thuat tim kiém la mot
trong nhiing yéu t6 quan trong dé dap ung yéu
cau vé toc do trong tra ciru tir. Trong nghién
ctru nay, dua trén co ché tim kiém tir c6 ngir
canh hay ndi cach khac la tim kiém tir trong
van ban, ching t6i lya chon bai todn so sanh
mau dé giai quyét yéu cau tim kiém dat ra. Cac
giai thuat tim kiém nhue KMP [5], Naive [7],
Rubin — Karp [12] duoc ching tdi khao sét va
so sanh dé tim ra giai thuat pht hop nhat trong
viéc giai quyét yéu cau. Chi tiét caa viéc khao
s&t va so sénh céc thuat giai sé duoc trinh bay
trong phan 2.
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Muc tiéu tiép theo trong hé¢ théng tim kiém
tir dién chuyén nganh cua chung t6i 1a hd trg
chtic nang tim cac tir chuyén nganh co lién
quan. Bé dat dugc muc tiéu nay, ngodi phuong
phép str dung giai thuat, co thé st dung céu
truy van thong thuong nhu SQL. Tuy nhién
viéc phai so sanh tir chuyén nganh véi sé luong
ngit canh 16n s& dan dén téc d6 xur 1y cham
trong qua trinh tim kiém [5][11][15]. Viéc tra
vé cac dir ligu khong can thiét (néu khong tim
thdy tir khoa trong ngir canh) ciing la mot
nguyén nhan khién nhiing cau truy van chim
[5]. Chinh vi vay, truéc khi dua dir liéu vao
qua trinh tim kiém, chung t6i phai thyc hién
trude viée loc nhitng tir trong stopwords™ dé
cai thién tdc d¢ tim kiém. Phan 2 cua bai bao s&
trinh bay vé& céc nghién ctu lién quan. Trong
phan 2, cac giai thuat s& dugc so séanh va giai
thuat pht hop s& dwoc chon. Trong phan 3,
ching ti dé xut md hinh va phuong phap tra
tr 6 ngit canh. Phan 4 sé& trinh bay viéc thu
nghiém va thao luan két qua. Cudi cung la két
luan va huéng phét trién nghién ctu.

2. CAC NGHIEN CUU LIEN QUAN

Trong phan nay, chiing t6i tap trung khio
sat cac ky thuat va phuong phép lién quan dén
tim kiém va so sanh mau tir trong vin ban tiéng
Viét. Tur do, chiing t6i lya chon k¥ thuat phu
hop ap dung va md hinh d& suat cho hé thong
tra tir chuyén nganh c6 ngit canh.

Phuong phap so sanh chudi 1a phuong phap
tim kiém tat ca cac 1an xuit hién cia mot chudi
mau (pattern) trong mot chudi khac [1], [2],
[8], [15], [17], [20]. Qué trinh so sanh chudi la
hoat dong dién ra rat thuong xuyén trong cac
chuong trinh chinh stra van ban, cac trinh duyét
web, cac bd may tim kiém, va cac hé théng goi
y trén cac trang thuong mai dién tir [9][16].
Trong nghién ctru nay, chiing t6i khao sat cic

' Stopwords la nhiing tir, cum tir phd bién hay n6i chung
chung khong c6 y nghia trong két qua tim kiém

gidi thuat so sanh chudi cho bai toan cua hé
thong tir dién chuyén nganh c6 ngit canh.

Bai toan dit ra, véi mot bo dir liéu tir dién
c6 sb lugng tir khéa 16n, kém theo dé 1a ngir
canh trong tirng trudng hop st dung tir, lam sao
dé xac dinh méi lién hé giira cac tir véi nhau?
Ngoai ra, viéc tra tr cO ngit canh doi hoi
phuong phap tra tir phai lam viéc trén mét
luong dir liéu 1é6n 1a van ban (ngir canh). Vay
lam sao dé c6 thé tra tir nhanh va tra vé nghia
va ngit canh cua tir tim kiém chinh xac? Bé giai
quyét cac van dé trén, trong phan nay ching toi
tap trung khao sat cdc phwong phap, giai thuat
so khop mau véi ba giai thuat dé tir d6 chon ra
mot phuong phap hd tro tot cho viéc xay dung
hé thong tir dién chuyén nganh c6 ngir canh.
Cu thé, chung toi di khao sat cac giai thuat
Naive [7], giai thuat Rabin - Karp [3], [12] va
giai thuat Knuth — Morris - Pratt (KMP)[5] dua
trén mot mo ta bai toan sau:

“Cho mau P ¢ d6 dai M va van ban S ¢
d6 dai N trén cung bang chit A. Tim mot (hoac
tat ca) cac 1an xuét hién cia miu P trong S”.
Véi viée xuat hién mot bai toan so sanh mau
nhu trén, giai thudt nao 1a phu hop dé giai bai
toan vai thoi gian tim kiém co gidi han?

Trong bai toan trén, gia su ta c6 tp vin ban
S’=[S, Sy, S,...Sy], 10c nay bai toan s€ duoc
thuc hién d6i véi mdi cap [P.S] [P,S4] [P,S]...
Trong trudng hop d6 dai N cua van ban Sy la
rét 16n va tap S’ co n phan tir con (n rat 16n) thi
thoi gian tim kiém s& rat tén kém. Do d6, viéc
tim hiéu mot giai thuat dé giai quyét van dé 1a
can thiét. Dua vao viée phén tich, thiét ké, xay
dung bo dit liéu, ching ti c6 mot sb nhan xét
sau:

Do dai N cua van ban S, (phan tir cua tap
nglr canh) 1a khong qua 16n.

Tap S’ gdm khoang 1000 phén tir (va co thé
phat trién nhiéu hon).
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2.1. Giai thuat Naive
Day 1a giai thuat co ban va don gian nhat,
sir dung nguyeén ly vét can. Giai thuat Naive [7]
kiém tra tt ca cac kha niang cua chudi mau
P[1..m] nam trong chudi S[1..n] bang cach
duyét tir dau téi cudi chudi S.
Giai thuét 1. Naive Algorithm [7]
NAIVE-STRING-MATCHER(S, P)
1. n=S.length
2. m = P.length
3. fors=0ton-mdo
4.j=1
5. while (j <= m AND S[s+j] == P[j]) do
6. j=j+1
7. if(j>m)
8. “Tim thdy mau véi dé dich chuyén s”

Nhan xét: Vong lap while bén trong chay
t6i da m 1an, vong lap for bén ngoai chay tbi da
n-m+1 lan. Do vay, thoi gian chay cua giai
thuat nay la S(n) = O((n-m+1)*m) = O(n*m).
RO rang, giai thuat nay khdng hiéu qua vi bo
gua moi théng tin hiru ich c6 dugc trong quéa
trinh so sanh chudi tai tirng gié tri cua S.

2.2. Giai thuat Rabin - Karp

Giai thuat nay do Rabin va Karp dé xuét
trong [3][12]. Giai thuat véi do phac tap O(m)
dé tién xur ly cac dir liéu nhap, va thoi gian
chay té nhit 1a O((n-m+1)m). Mac du vay,
trung binh cac trudng hop déu tiéu tén thoi
gian it hon.

Ta nhan thay rang mdi chudi S co6 thé sé
héa thanh mot s6. Vi duS= {0,1,2..9},S =
“1234” thi ta sir dung ham digit(S) = 1,234.
Goi p la gia tri s6 hoa cua P, hay noi cach khac
p la gié tri thap phan twong ung cua P. Goi t; 14
gia tri thap phéan twong ung cua T[s+1,...,s+m]
, s<n-m+1. Ta nhan thiy ring ts=p khi va chi
khi P = T[s+1,...,s+m].

Mt khéc, ta c6 thé tinh p va t, theo 2 cong
thuc:

p=P[m] * 10° + P[m-1]*10" + ...+ 1)
P[1]*10™*

to= T[1]*10™* +T[2]*10™
Z+...+T[m]*10° 2
Hai cong thuc trén cho cung tiéu ton thoi
gian la O(m). Sau khi tinh t,, viéc tinh
cac ty,ty,..th.m-1 tré nén don gian hon va chi tiéu
t6n O(1) cho mdi t;. Ta tinh CAC ty,ty,....th.ms 120
luot theo cbng thuc sau:

t; = 10*(tiy — 10™*T[i]) + T[i+m] €)

Sau khi tinh dwoc céc gia tri cua p va t;, bai
toan tro nén don gian khi dugc qui vé bai toan
“tim mot s6 trong mot mang s6 nguyén”. Diéu
nay c6 nghia la tim sy xuat hién cua p trong t;.

Vi vay dé tinh duoc tat ca céc gia trip vat,
hay noi cach khac 1a tim dugc chudi P trong T
s& c6 do6 phuc tap 1a O(m) + O(n-m-1). Va diéu
nay ciing cho thiy giai thuat Rabin - Karp véi
thoi gian tiéu ton 12 O(m) cho tién xu 1i va O(n-
m-1) dé so sanh chudi.

Nhan xét:

Qua trinh tién xu ly voi giai thuat tiéu tén
O(m) thoi gian, vai 1 vong lap la for i =1 to n.

Qué trinh so sanh trong truedng hop tét nhat
lap’! = t’; véi moiithi viéc so sanh véi thoi
gian tiéu ton la O(n-m). Tuy nhién, trong
truong hop xau nhét khi p’ = t*, thi viéc so séanh
phai thuc hién thém Iénh kiém tra P[1..m] va
T[i+1,i+m], diéu nay cé thoi gian tiéu ton 1a
O(m). Nhu vay, do phuac tap cta Rabin - Karp
1a O((n-m+1)*m).

Giai thuat Knutt — Morris - Pratt duoc trinh
bay trong cac phin sau t6 ra tot hon nhiéu so
v6i Naive va Rabin - Karp Algorithm vi tin
dung cac thdng tin hiu ich khi tim kiém.

Trang 85



Science & Technology Development, Vol 18, No Q3 - 2015

2.3. Giai thuit Knuth — Morris - Pratt
(KMP)

Giai thuat KMP [5] véi do phirc tap tuyén
tinh nay dugc Knuth, Morris va Pratt phat hién
ra nhd viéc phan tich chat ché giai thuéat
Naive[8]. Gid st ta mudén tim chudi maiu
P[1..m] trong S[1..n], dén mét lac nao do thi ta
s€ co P[i] = S[j].

Xét vé do phuc tap va chay thuc té véi 4
mau thr ngdu nhién cho 3 giai thuat (Naive,
Rabin - Karp vda KMP), nhan thiy KMP c6
nhiing wu diém vuot troi so voi 2 giai thuat con
lai 12 Naive va Rabin - Karp, két qua thu
nghiém thyc té ciing noi 1én rang, du kich c&
Text (T) va tu khoa (Paragraph - P) c6 khéc
nhau gitra cac mau thir thi giai thuat KMP luén
dat hiéu suét trung binh tot nhat.

Trong qua trinh tién xtr 1y chudi P, mdi p[i],
1 <1< m, luu lai d6 dai cua bién rong nhét cua
P[1..i]. Vi chudi rdng khong cé bién nén ta gan:
p[0] = -1. Gia st cac gia tri p[0], ..., p[i] da
biét, gia tri p[i+1] s& dugc tinh bang cach kiém
tra xem bién ctia chudi P[1..i] c6 thé dugc mo
rong bang ky tu P[i+1] hay khong. Ta st dung
bién k luu trit cac p[i]. Néu P[i+1] = P[k] thi
khi d6 ta gan p[i+1] = k+1, ngugc lai ta xét k =
p[k] va quay lai cac budc so sanh P[i+1] véi
P[k] & trén.

Giai thuat so khop chudi KMP -
Matcher duoc trinh bay trong doan ma gia sau
day. Giai thuat nay goi t6i giai thuat tién xir
ly Compute - Prefix - Function dé tinh p.

Giai thuét 2. KMP - Matcher [5]

KMP - Matcher(S, P)

1. n«length[S]

2. m « length[P]

3. m < Compute — Prefix - Function(P)
4. q«— 0//56 lwong ky tu tring nhau

5. for i« 110 n /Duyét chudi S tir trdi qua phdi

6. dowhileq>0and P[q+1]#ST[i]

7. do q « #[q] /Ky tw khéng trung nhau

8. ifP[q+1]1=S][i]

9. then q « q + 1 /Ky tu trung nhau

10. if q = m /Néu da kiém tra toan bé chudi P

11.then print “M&u xudt hién véi do dich

chuyén” i—m

12. q « z[q] /Tim ky tw trimg nhau tiép theo
Giai thuét 3. Compute — Prefix - Function[5]
Compute - Prefix - Function(P)

. m « length[P]

of1] «— 0

K0

forq <— 2tomdo

while k >0 and P[k + 1] # P[q]

do k — x[K]

if P[k + 1] = P[q]

thenk — k+1

n[q] < k
10. return «

© N wDdDRE

Nhan xét: D6 phuc tap cua giai thuat tién xu
Iy Compute — Prefix - Function [a O(m) bai vi
vong lap while bén trong sé khéng bao gi¢ thuc
hién qua m lan. Twong ty, giai thuat tim
kiém KMP - Matcher ciing chi c6 do phirc tap
la O(n).

2.4. Panh gia cac giai thuat

Sau khi phan tich cac giai thuat trén, can
danh gia va lya chon giai thuat phu hop vai yéu
cau dat ra mot cach téng quat nhu sau:

Bang 1. Két qua danh gia cac giai thuat

o | LG
g8 hign P phirc tap
ua tién xir
Naive No O((n-m+1)*m) = O(n*m)

Rubin-Karp| Yes O((n-m+1)*m)

KMP Yes O(n)

Trang 86




TAP CHi PHAT TRIEN KH & CN, TAP 18, SO Q3 - 2015

Xét vé do phuc tap nhan thay rang, KMP ¢
d6 phic tap thip hon véi 2 giai thuat con lai.
Thong qua nhitng phan tich va so sanh trén,
trong nghién ciru nay ching téi chon giai thuat
KMP dé 1am co s giai quyét bai toan da dat ra
cho viéc tim kiém tir dién va ngir canh tur.

3. PE XUAT MO HINH KHAI THAC NGU
CANH VA TIM TU GOQI Y

Trong phan nay, chdng toi trinh bay bai
toan vé khai thac ngir canh cua tir dién. Chung
ta xét bai toan cu thé sau, gia sir ta c6 tir khda
can tim “tiép thi”, va c¢6 2 ngir canh c6 lién
quan dén tir “tiép thi” nhu sau :

Ngir canh (1) c6 chtra cum tir “tiép thi truc
tiép”: “Thi truong san pham va dich vy Dell la
cac doanh nghiép tir nho dén trung binh va
ngudi tiéu dung chinh qua cac kénh quang cao
trén truyén hinh va Internet, qua cac phuong
tién truyén thong in an, va bang cach gai céc an
pham tiép thi truc tiép, nhu cac mau quang céo,
catalog, va cac ban tin khach hang. Tai cac dia
diém nhat dinh, chiing ciing dugc dua vao cira
hang Dell hay nhiing ki-6t nam trong trung tam
mua sim. Piéu d6 cho phép khach hang c6 thé
xem san pham va mua hang truc tuyén véi su
tro gilp cua mot chuyén gia Dell”.

Ngir canh (2) c¢6 chia cum tir “tiép thi
tuong tac”: “Mot tinh nidng quan trong cua tinh
tuong tac truyén thong tiép thi 1a ching c6 thé
dugc thiét ké cho ca nhan, khong gidng nhu
céc phuong tién truyén thong truyén thong, noi
cung mot thong diép co6 xu hudng duoc phat
song dén tit ca moi ngudi. Qua trinh thiét ké
riéng cling dugc goi la cd nhan hda va la mot
khia canh quan trong cua viéc dat duoc quan ly
quan hé khach hang truc tuyén”.

Hai noi dung ngir canh trén lién quan dén tir
khoa “tiép thi”, tuy nhién lai theo ting ngir
canh va y nghia khac nhau thudc 2 linh vyc:
“tiép thi truc tiép”, va “tiép thi twong tac”. Vay,
co s¢ ching t6i dua ra cach giai quyét bai toan

trén la dya vao ngit canh tu, tir d6 ngudoi dung
c6 thé hiéu hon vé céach sir dung tir khda can
tim trong tirng truong hop, va gia dinh tie (word
family) cta tir khoa do.

M6t ¥ nghia quan trong nita trong mé hinh
dé xuat (xem giai thuat 4) 1a khai thac ngir canh
dé tim ra tir goi y gitp cho nguoi tra tr mo
rong thém kién thic lién quan dén tir da tra
cuu.

Giai thuat 4. Khai thac ngir canh tir dién
chuyén nganh va tim tir goi y.

Dau vao: tir khda va ngir canh cua tur.

Dau ra: thong tin lién quan tir khoa, tap nhiing
tir khoa dwoc goi y ¢6 chira tir khoa du vao va
ngt canh tir

Xur ly: Bai toan tra tir dién ¢ ngir canh va tim
tir goi ¥ dwoc chuyén vé mot dang toan kinh
dién trong giai thuat so sanh mau.

Y tudng, néu ngudi dung nhap tir khéa gom hai
chir hoac nhiéu hon hai chit, quy trinh xu Iy
nhu sau:

Budc 1: Loc nhitng tir khong c6 ¥ nghia,
sau d6 tim kiém theo nhitng tir con lai.
Viéc nay sé xay ra truong hop c6 thé co
nhiéu tir co y nghia.

Buéc 2: Thyc hién tach tir tim kiém

Buéc 2.1: Néu trong mét ngiz canh ¢
tat ca nhing tir diroc tach sé tra ve két
qua tur goi y hay goi la tr twong
duwong. Qua buoc 2.3.

Buéc 2.2: Néu nhiing tir duwoc tach
khéng xudt hién trong ngi canh, thi
két qud sé khong trd ve tir goi y hay tir
tuong dwong. Quan buoc 3.

Buéc 2.3: B6 sung danh séch tir goi ¥
c6 lién quan va hién th; ngir canh cua
tur.

Budéc 3: Két thic tim kiém tu
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Hinh 2 trinh bay quy trinh khai thac ngi
canh va tim kiém tir goi ¥, gom bdn thanh
phan: (1) trinh bay vé tir khod can tim, (2) trinh
bay vé noi dung ngit canh co6 lién quan dén tir

(1) ()

chuyén nganh can tim, (3) gém cac tir chuyén
nganh cé chira tir khod can tim va (4) trinh bay
két qua tim kiém cac tir lién quan dén tir khoé
va c6 chira tir khoé can tim.

Tir khéa cin
tim

®) (4)
Ngir canh tir khoa Tir khoa Két qua
Ngtr canh 1 c6 chua tir khéa Tu khoa 1
can tim
Ngt canh 1 khéng chua tir Y
khéa can tim \ Tir khoa 1
Tur khoa 2
Ngtr canh 2 c6 chua tir khoa Tur khoa 2 /
can tim
Ngir canh 2 khéng chua tir Y

khéa can tim

Hinh 2. Quy trinh khai thac ngir canh va tim kiém tir goi y

Trén thyc té bai toan so sanh mau nham xéac
dinh vi tri cia mot “tir” hodc “cum tur” trong
mot doan vin ban cho truéc. V6i cach xac dinh
nay, ching tdi s& sir dung giai thuat dé xac dinh
ngir canh nao c6 chira tir khéa, tir d6 dua ra tir
goi y. Bén canh do, dang phd bién nhit cua bai
toan so khép chudi nhu sau: cho trudc ngudn
tim kiém 1a mot tap D cac van ban. Cho mét g -
mat tir, hodc mot cum tir, tim tat ca cac van ban
thuoc D ma c6 chira q. Bé thyc hién bai toan,
hé thong phai kiém tra vin ban xem ¢ c6 la mot
cum tu thuéc cac van ban thuoc tap D hay
khéng va dua ra cac van ban goi .

Trong phan tiép theo, ching toi 4p dung mo
hinh, ¥ tuong dé xuét trén va sir dung cac ky
thuat dé xay dung hé théng théng tin website
h tro tra ctu tir dién chuyén nganh c6 ngir
canh.

4. THU NGHIEM VA THAO LUAN
KET QUA

4.1. Dir li¢u tir dién va ngir canh tir

Muc tiéu dat ra 12 xay dung bo tir dién
chuyén nganh c6 ngit canh trong linh vuc
HTTTQL va TMDT. Dir liéu dugc xay dung tur
céc gi4o trinh, sach va bai viét chinh thuc cua
tirng chuyén nganh. Trong qua trinh xay dung
bo dir liu phuc vu cho viéc tim kiém tir dién,
chlng ti sir dung céc “ban thuat ngir” cta cac
sach chuyén nganh HTTTQL va TMDT [6],
[10], [13], [18]. T4t ca sach trén dugc viét bang
tiéng Anh. Vi mdi tir tiéng Anh, “ban thuat
ngir” cling cung cap cac giai thich y nghia ctia
tir bang tiéng Anh. Tuy nhién, dé phuc vu nhu
cau tra tir theo nghia tiéng Viét, can tién hanh
dich thuat nhiing giai thich bang tiéng Anh néu
trén sang tiéng Viét. Qua trinh tim hiéu ngi
nghia cda tr, cum tur va thuat ngr chuyén
nganh khong chi dua trén co s& ngir nghia cua
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“ban thuat ngir” cung cép ma con doi hoi phai
¢6 nhitng hiéu biét nhat dinh vé chuyén nganh
4y. Do @6, trong qua trinh dich thuat, bén canh
tim hiéu thong tin lién quan dén tir, cum tir va
thuat ngit trong cac gido trinh lién quan va trén
Internet, ching toi ciing nhan dugc sy hd trg
rat 16n tir cac chuyén gia vé ngbn ngir va cac
chuyén gia trong linh vuc chuyén nganh. Hién
tai, bo dir liéu dugc xdy dung vaéi hon 1500 tir
cling véi nghia cua tir va 1500 ngit canh (bang
vin ban) twong ung ting tir. Mdi tir s& duogc
cung céap cac thong tin can thiét cho nhu cau tra
tir 6 ngit canh nhu tir tiéng Anh, tir tiéng Viét,
giai thich nghia bang tiéng Anh, giai thich
nghia bang tiéng Viét, tir viét tat va ngir canh
cua tung tir. Hé thdng tir dwoc ching toi t6
chirc va quan ly trén Hé quan tri CSDL SQL
Server 2012.

Trong phan tiép theo, chling t6i s& trinh bay
két qua xay dung h¢ thong théng tin website
tim kiém tir dién chuy@n nganh cé ngir canh.

4.2. H¢ thong website tir dién chuyén
nganh

Trong phan nay, chling t6i trinh bay két qua
xay dung hé thdng website theo timg budc thyuc
hién tra tir trén hé thong.

Budc 1: Truy cap vao hé thdng website’® dé
tra tir dién chuyén nganh. ..

Buwdc 2: Nguoi dung nhap tir vao khung tim
kiém (xem hinh 3). Hé théng xur Iy dé dua ra
cac du doan tir khi nguoi dung chua nhap hoan
chinh mét tir nham gitip cho ngudi dung chon
nhanh tir can tra.

12 \Website nay ching tdi dang trong qua trinh hoan thién vé
ha ting ky thuat bao mat ciing nhu kiém dinh co so dit ligu
tir dién. Bén canh do, chung t6i s& phat trién tiép nhiing
ung dung tién ich lién quan duoc tich hgp trén website va
tién hanh dua website cong bd 1én Internet.

NS (31

L E-COMMERCE
B

Hinh 3. Giao dién hé théng tra tir dién
chuyén nganh

Buwéc 3: Nguoi dung nhan nit “Search” dé
tra ciu tir (hinh 3). Hé thdng xur ly truy vén tir
CSDL va hién thi két qua tim kiém trén giao
dién chi tiét. Trong qué trinh xtr Iy truy van két
qua, hé théng ung dung giai thuat tim kiém
KMP (hinh 4).

Nehia cia fir:

L e iog i kit s v e ch i Bk

Ngit cink

Neuak|

Digid siymaturescan be used to create commereil systems by wsing. poblc key
ol o e sthetisice the mercntandpass can geove they s e,
The puhser’s il sipre i couypted e s 2 essge i e piale
Key md, Key of the purchaser i used to decrypt the digtel sgnatere
This pove ;

Hinh 4. Giao dién chi tiét trinh bay két
qua tra tir dién chuyén nganh

Buéc 4: Nguoi dung xem két qua tra vé
trén hinh 4. Két qua tim kiém thé hién trén hinh
4 bao gébm 2 noi dung: (1) nghia cua tir duoc
tra, (2) ngtr canh cua tir dugc tra. Ngir canh nay
duoc thé hién & ca hai ngdn ngit tiéng Viét va
tiéng Anh. Phin ngir canh ciing gitip cho viéc
phan tich dé tim ra nhitng tir dién bé sung vao
danh sach tir gop ¥ c6 lién quan dén tir duoc ra.
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Ngoai ra phan bén phai cia hinh 4, thé hién
danh séch céc tir thuong dugc nguoi dung tim
kiém “Most popular”, nguoi ding c6 thé chon
va xem chi tiét ngit canh cua tir d6 trong danh
sach do. Hé thdng xir ly va tra két qua chi tiét
tra ciu lién quan dén tir, dong thoi goi v tiép
Céc tur lién quan dugc trinh bay trong md hinh
dé xuét trong phan 3 dé thyc hién khai thac ngir
canh cua tir va dua ra cac tu goi y lién quan
dén tir can tim nham gitp nguoi dung hiéu rd
va rong hon y nghia cua tir da tra. Trén hinh 4
cling thé hién chtic nang cho nguoi dung thao
luan. Muc dich ching t6i xay dyng chtic nang
nay nham gitp nguoi ding ¢ thé trao doi vé tir
dién, vé cac tir méi hodc nguoi dung co thé
dong gop ¥ kién cho noi dung lién quan dén tir
dién va hé théng tra tir.

Bén canh hd tro tra tir dién chuyén nganh
va tim kiém tir goi ¥ duoc trinh bay trong hinh
3 va hinh 4. Trén hé thong website, ching toi
con xay dung thém cac chic nang tién ich khac
nhim giap cho nguoi dung c6 thé tim hiéu
thém nhitng vin dé, thong tin lién quan dén
nganh nghé nhu trang tin tic, thao luan (hinh
5).

”

WordoftheDay  vm am2as Tl
Expasure m

wsummi s | ¥ ChooseMIS

pleins niny M: l)

What s

nagement Information Syvtems?

@ N Tht Thing

Tren e Filse?

S
WIWE. -

Ve s OLTP i OLAP  Menspomens efrmasisn
iap W shing chiey v St (415
g oo aghip (U

g il g 1

Hinh 5. Giao dién trang tin tirc vé
chuyén nganh HTTTQL va TMPT

Ngoai ra, mot tinh nang quan trong khac
duoc xay dung trén hé théng website 1a chirc
ning gitip nguoi ding tham gia bd sung méi tir

chuyén nganh, chinh stra ndi dung lién quan
dén tir chuy@n nganh.

4.3. Thao luin két qua

Ngoai nhitng yéu t6 anh huong dén két qua
tim kiém nhu phan cing, bang thong, thiét
ké,... yBu cau dat ra cua mot cong cu tim kiém
1a téc @6 xir ly va su chinh xac. Vi vay, viéc xu
1y bén trong dé cd thé cho ra két qua tét nhat 1a
rat quan trong. D& xur ly mot tap ngir liéu lon
va tim su lién két gitra cac tir dua trén co s
ngit canh, giai thuat duoc tinh dén nhu mot giai
phép dat hi¢u qua cao. Vi co s¢ tim kiém dya
trén ngir canh, bai toan so sanh mau duoc chon
dé giai quyét yéu cau dat ra, giai thuat tim kiém
nhu KMP duoc ching t6i ap dung vi nhirng uu
diém va su linh hoat trong tim kiém ma giai
thuat mang lai. DU chua phai 12 lya chon t6i wu
nhit nhung viéc 4p dung giai thuat KMP da
mang lai hiéu qua nhét dinh trong nghién ctu.
Bang viéc két hop véi cong cu tim kiém tdi vu
dugc trang bi tr Microsoft SQL Server la SQL
Full Text Search hay con dugc goi la FTS
[4][5], mbi ky thuat duoc &p dung nham tly
bién két qua tim kiém, nhung vin dap ung
duoc nhitng yéu cau dit ra trong tim kiém
chinh xac tir theo ngir canh.

Viéc danh gia tinh chinh x4c két qua thyc
hién cia mo hinh va hé théng dé xuat, ching
t6i thuc hién theo phuong phap kiém tra truc
tiép dé ddi chiéu tirng dix lieu két qua voi dir
liu dugc luu trix trong hé théng tir dién. Bén
canh d6, chung t6i da kiém tra két qua bang
cach thuc hién cac ky thuat truy vén truc tiép
trén dir liéu dé so sanh véi két qua tim kiém
trén hé thdng website. Két qua cho do chinh
x4c 100% gitra két qua thuc hién mé hinh dé
Xuit trén hé théng website so sanh véi kiém tra
tryc tiép dir liéu.

ToOm lai, dya trén mé hinh va phuong phap
dé xuat, viéc sir dung SQL Full Text Search
[11] dé tim kiém tir khéa ban dau, ddng thoi
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két hop giai thuat KMP dé dua ra tir goi y dua
trén co s ngit canh 1a y tuang chinh trong viéc
xt ly tim kiém tir hodc cum tir trong hé théng
dir liéu tir dién chuyén ngah He¢ thong théng tin
quan ly va Thuong mai dién ta va da dat hiéu
qua tot vé téc do xir ly va tinh chinh xac dir
liéu.

Puoc xay dung nham hd tro tra ctu thuat
ngir thugc chuyén nganh HTTTQL va TMPT,
hé théng CSDL dung cho hé théng website tra
ctu tir dién chuyén nganh di twong ddi dap
g duoc cac yéu cau tra tir theo chuyén nganh
HTTTQL va TMDT, bao gom tra tir theo cac
loai tir dién Anh - Viét, Viét - Anh, hoic Anh -
Anh, hoic tat ca, tra tir viét tit va hd tro luu trix
hinh anh minh hoa truc quan cho tur.

5. KET LUAN VA HUONG PHAT
TRIEN

Trong bai bdo nay, ching téi tip trung
nghién cau va giai quyét bén van dé& chinh
nhiam dat dwoc muc tiéu dat ra 1a xay dyng hé
thong tra tir chuy@n nganh c6 ngir canh trong
linh vyc Thuong mai dién tir va Hé thdng
théng tin quan ly, va day ciing 1a 4 dong gop
cua ching t6i trong nghién cwu, bao gom: (1)
xay dung duoc trén 1500 tir dién chuyén nganh
cling véi hé théng dir liéu ngit canh cua ting
tr, (2) thiét ké index cho cac cot thuong xuyén
duoc truy van, xu ly cac cAu truy van sao cho

tra vé két qua mong muén nhung kha ning truy
xuat dir ligu tot hon dic biét 1a khi dir ligu da
that sy 1on, (3) phén tich va danh gia cac giai
thuat dé lhra chon giai thuat KMP &p dung trong
phan xir Iy trén h¢ théng tim kiém, (4) xay
dung va trién khai hé théng website tra tur
chuyén nganh c¢é ngit canh thudc linh vuc Hé
thong thdng tin quan 1y va Thuong mai dién tu.
Hién tai, hé thong website dang trong qua trinh
hoan thién vé ha tang ky thuat biao mat ciing
nhu kiém dinh co sé dir liéu tir dién. Chlng toi
s& tién hanh sém dua website 1én Internet dé
cong bd rong rai dén nguoi ding.

Trong nghién cau tiép theo, ching toi s&
tiép tuc cai thién hé thong tra tir dién chuyén
nganh dé mo rong linh vuc tra ciru va toe do xir
ly bang nhiing giai thuat cai tién c6 két qua tim
kiém nhanh hon dé hudng dén mé rong co so
dir liéu tir dién va ngir canh cua tir. Ching toi
cling s& bd sung tir va ngit canh cua tir, dong
thoi phat trién viéc khai théac ngit canh bang
cach thu thap dit liéu tir Internet dé c6 két qua
da dang hon trong nhiéu linh vuc tng véi tir
chuyén nganh cu thé. Bén canh do, viéc phat
trién hé thong website gidp truy cap ung dung
trén dién thoai thdng minh nham tao diéu kién
dé dang nhét cho ngudi dung khi can tra cau
cling sé dugc chlng t6i quan tam.
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