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ABSTRACT

Recommender system(s) can recommend suitable items to users by using
data about their past behavior to predict the future items that the users
may like. In the recommender system, collaborative filtering is a technique
which is used to assess the user's interest on new items (products). This
technique is successfully applied in many applications. In the collaborative
filtering systems, the users’ preference on new items is predicted based on
the past user-item-preference (or user-item-rating) data. In this paper, we
introduce the collaborative filtering technique which is based on
neighborhood model to recommend products in an online shopping system.
We implement this technique and compare its quality to the other
baselines. Finally, we build an online shopping system to integrate the
collaborative filtering technique to our system so that it can recommend
suitable products to the users.

TOM TAT

Hé théng goi ¥ ¢6 thé dwa ra nhitng muc théng tin phit hop cho nguoi
ding bang cach dwa vao dir liéu vé hanh vi trong qud khir ciia ho dé du
dodn nhimg muc thong tin mdi trong tuong lai ma nguoi dung co thé
thich. Trong hé thong goi ¥, loc céng tac la mét ky thudt dwoc ding dé
danh gid @6 quan tam cia nguoi ding trén cac san pham moi. Ky thudt
nay diege ap dung thanh céng trong nhiéu iing dung. Trong cdc hé thong
loc cong tac, s¢ thich ciia ngwoi ding trén cdc san pham méi dwege die
doan dva trén dir liéu vé s6 thich ciia nguoi dung — san phcfm (hodc danh
gid cia nguoi ding trén sin pham) trong qud khit. Trong bdi v1ét nay,
chung t6i gioi thiéu ky thudt loc cong tac dwa trén mo hinh lang giéng (mo
hinh ldn cdn) dé goi ¥ san pham trong hé thong ban hang tric tuyén.
Chung toi cai dat ky thudt nay va so sanh do tin cdy cua noé voi cac ky
thudt co ban khdc. Cudi ciing, ching t6i xdy dung mét hé thong ban hang
truee tuyén cé tich hop ky thudt loc cong tac vao hé thong dé né co thé goi
¥ san pham phit hop cho nguoi ding.

1 GIOI THIEU

Trong nhitng nim gan day, sy phat trién cua
thwong mai dién t0 (E-Commerce) d2 dem lai
nhiéu loi ich to 16n cho nén kinh té toan cau.

Thong qua thuong mai dién tir, nhiéu loai hinh
kinh doanh méi dugc hinh thanh, trong d6 c6 mua
ban hang qua mang. Véi hinh thirc méi nay, nguoi
tiéu dung c6 thé tiép can véi hang hoa mot cach dé
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dang va nhanh chong hon rét nhiéu so véi phuong
thirc mua ban truyén thong.

Hién nay, cac hé thong ban hang truc tuyén da
tao nhiéu diéu kién thuan loi dé nguoi mua co thé
tiép can nhidu mat hang cing liic. Tuy nhién, viéc
trinh bay va trang tri qua nhiéu cic mit hang trén
trang web da gay ra khong it kho khan cho nguoi
mua. Ho kho c6 thé chon ra cho minh mot san
phim ung ¥ nhét.

Dé khach hang c6 thé dén va mua dugc mot san
pham ung ¥ thi mot 10 tw van, mot sy tro gitip la
rat quan trong. Trong phuong thtre ban hang truyen
thong nhitng 16i tw van nhu thé tir mot ngudi ban
hang s€ tao ra mot loi thé rat 1on cho cua hang. Do
d6, dé phuong thirc ban hang qua mang thuc su
phat trién thi bén canh céc lgi thé vén co cua
minh viéc ¢6 thém mdt “ngudi tro gitip” 1a hét stc
can thiét.

Mot hé thong goi ¥ tot co thé dong vai trd nhur
mot ngudi trung gian hd tro khach hang dua ra cac
quyét dinh mua hang ding din. Bang cich xéc
dinh muc dich va nhu cdu cua khach hang, hé
thong c6 thé dua ra mot tap cac goi v gitp cho
ngudi mua dé dang chon lwa san pham yéu thich
hon. Qua d6 hiéu suit cua viéc mua ban hang truc
tuyén dugc ting cao mot cach dang ké.

Loc cdng tac (collaborative filtering) la mot ky
thudt manh va n6 da duoc ap dung kha thanh cong
trong nhiéu hé tu van. Thuc chit, loc cong tac la
mot hinh thie tu van tu dong béng cach dua trén su
tuong tu gitta nhitng nguoi dung hodc gitta nhitng
san phim trong hé thong va dua ra du doan sy
quan tim cua ngudi dung t6i mot san phim, hodc
dwa ra goi y mot san pham méi cho ngudi ding
nao do.

D co kha nhiéu bai viét vé viéc sir dung hé tu
vén cho loc cOng tac, chéng han nhu: bai bao "Loc
cong tac dugc ap dung dé khai pha dit liéu trong
giao duc (Collaborative Filtering Applied to
Educational Data Mining )" (A. T oscher va M.
Jahrer, 2010); Ung dung RS trong du doan két qua
hoc tap cua sinh vién, tir d6 dua ra nhiing goi y phu
hop theo nang luc cda sinh vién (N. Thai-Nghe et
al, 2010 va 2011); "Grouplens: an open
architecture for collaborative filtering of netnews"
(P. Resnick et al., 1994); “An Empirical Analysis
of Design Choices in Neighborhood-Based
Collaborative Filtering Algorithms” (L. Herlocker
et al., 1999); “Hé théng Ringo (Ringo system)” (U.
Shardanand va P. Maes, 1995) mé ta hé thng tu
van nhac dya trén loc cOng tac st dung do tuong ty
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Pearson... Mac du vay, viéc xday dung mot hé
théng goi ¥ hoan chinh, c6 tich hgp giai thuat loc
cong tac dé tu van cho nguoi dung van chua dugc
quan tam.

Trong bai viét nay, chung t6i s& gidi thiéu ky
thuat loc cong tac trong hé thong goi ¥, cai dit va
kiém nghiém ky thuat nay, dong thoi so sanh véi
céc phuong phéap khac dé thdy muc do tin cdy cua
n6. Quan trong hon, hién nay c6 kha nhiéu nghién
clru veé cac giai thudt trong hé thong goi ¥, tuy vay,
viéc cai dat mot hé thong thuc su cé tich hop giai
thuat goi ¥ vao trong do thi van con 1 linh vure méi
mé va chua théy hé théng nao & Viét Nam c6 kha
nang 1am nhu thé. Chung t6i tién hanh xay dung
mot hé thong ban hang tryc tuyén, tir d6 tich hop
ky thuat goi y vao hé thong dé tu van cho khach
hang nhiing san phiam ho c6 thé yéu thich nhat.
Viéc tich hop thanh cong nay s€ mé ra mot hudng
moi cho cac hé thong ban hang truc tuyén hién nay
- da phan chwa ca nhan hoa cho timg ngudi dung.

Chu trac cua bai viét duoc trinh bay nhu sau:
chung t6i bét dau gisi thiéu vé loc cong tac - md
hinh lang giéng trong phan 2, ké ca viéc phan tich
vu diém va khuyét diém cia loc cong tac. Sau do,
ching t6i trinh bay thudt toan cua mo hinh lang
giéng trong loc cong tac & phan 3. Phan 4 s& trinh
bay viéc cai dat va danh gia giai thuat loc cong tac.
Phan 5, chung toi xdy dung hoan chinh hé thdng
goi ¥ san pham trong ban hang tryc tuyén co tich
hop k¥ thuét loc cong tac dugc chay trén nén web.
Phan 6, dua ra két luan vé két qua nghién ctru va
néu hudng phat trién tiép theo cua phuong phap di
dé xuét.

2 LQC CONG TAC

Trong cudc séng hang ngay, moi ngudi thudng
tin vao nhitng 101 gidi thiéu tr nhitng nguoi khac
thong qua 161 noi, thu tir vin ban, cic ngudn tin thu
dugc trén cac phuong tién thong tin dai chung. Vé
ban chét, loc cOng tac cling chinh 1a hinh thuc tu
van nhu trén, tuy nhién, viéc nay dugc thyuc hién ty
dong boi cac may tinh. Cac nha phat trién hé thong
goi y dau tién vao nam 1992 (D. Goldberg et al.,
1992) da dua ra thudt ngr “collabrative filtering”
(loc cong tac). Gia thuyét cua loc cong tac la: “Néu
nguwoi dimg u va u' danh gid cho n san pham twong
tw nhau, hodc coé hanh vi twong ty nhau (nhuw: xem,
mua, nghe...) thi ho sé co cdc danh gia twong tw
nhau doi véi cdc san pham khdc”.

Trong hé théng goi ¥, nguoi ta thuong biéu
dién cac danh gia ctia ngudi dung cho cac san
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phim qua ‘ma tran gdm mot tap ngudi dung U va
tap san pham I nhu Hinh 1.

i iz i; i

Hinh 1: Ma tran U x I

Chung t6i dung cac ky tw dé phan biét nguoi
dung va cac muyc tin: u, u' (dai di€n cho nguoi
dung) - i, i' (dai dién cho cac san phim). Ky hiéu ry
dé chi murc d6 thich ciia ngudi ding u cho mot san
pham i nao d6, ching han gi4 tri nay trong khoang
tir 1 (khong thich) dén 5 (thich nhat) dbi véi dir
liéu ban hang, fui la mét ham dung dé du doan
danh gia cta ngudi ding u cho san pham i (c6 thé
xem nhu ham tién ich).

Theo mé hinh lang giéng, viéc du doan danh
gia cia mot ngudi dung trén mdt muc tin (item)
duoc dua trén cac danh gia ctia nhitng nguoi dung
“lan can” trén muc tin d6. Vi vay, mét do do tuong
ty (similarity) giita nhimg nguoi ding cin duoc
dinh nghia truéc khi mot tdp nhiing nguoi dung
lang giéng gan nhét duoc chon ra.

Hé tu van dua trén loc cong tac (hé loc cong
tac) s€ du doan ham ti¢n ich cua nhiing san pham
cho nhiing nguoi dung cu thé dua trén trong s6 ban
dau cua san pham dugc cung cap boi ngum dung
khac. Glong nhu trude, ham tién ich rLli cua san

phdm i cho nguoi ding u dugc danh gia dya trén
nhitng ham tién ich T (u;, i) dugc gan béi san phim

i va nguoi dung u; € U, day 1a nhiing nguoi ma c6
cung s thich va thi hiéu giong u. Chang han, trong
{mg dung vé tu van sach, dé tu van nhitng sach méi
cho nguoi dung u, hé tu vén loc cong tac s€ tim
nhitng nguoi twong ty voi nguoi dung u; nghia 1a
nhitng nguodi dung khac nhau nhung c6 cung thi
hiéu vé sach (trong s vé cic sach giéng nhau la
nhu nhau). Sau do6, chi nhiing quyén sach co do
quan tdm nhét s& dugc tu vin cho ngudi dung.

M¢ rong cua van dé nay 1a tim tap N san phdm
ma rét ¢ thé nguoi dung s€ quan tdm — cong viéc
chinh trong cic hé tu van hién nay. Gia sir rang
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chung ta c6 mot hé thong dy doan cac danh gia cua
ngudi dimg 1én cac san pham moéi, va dia vao do ta
¢6 thé 1y ra N san pham duogc dy doan c6 trong sb
cao nhat. Cudi cung, hai van dé quan trong nhit d6
1a 1am thé nao dé tim dwoc tap K nguoi dung tuong
tu v6i nguoi dung u nhit dya trén thi hiéu vé san
pham hay lam thé niao dé tim ra tap K san phiam
tuong tu voi san pham i nhat dé co thé dua ra cac
du doan trong sé danh gi4 ciia nguoi ding va san
phim tuong mg.

3 THUAT TOAN VE MO HINH LANG
GIENG TRONG LQC CONG TAC USER_KNN
(K-NEAREST NEIGHBORHOOD)

3.1 Thuat toan

Phuong phap loc cong tac c6 dac trung co ban
la n6 thuong sir dung toan bd dir li€u da co dé du
doan danh gia ciia mot ngudi dung nao do vé san
phém méi. Nho loi thé 12 n6 c6 kha nang dua truc
tiép dir liéu mai vao bang dir liéu, do do no dat
dugc kha nhiéu thanh cong khi dwoc 4p dung vao
céc tmg dung thuc té. Ciing do d6 ma céac k¥ thuat
nay thuong dua ra cac dy doan chinh xac hon trong
céc hé truc tuyén — noi ma & d6 luon cé dir lidu
mdi dugce cap nhat.

Thong thudng, c6 hai cach tiép can cia loc
cong tac theo mo hinh K lang giéng: hé duwa trén
ngudi dung (User KNN) — tire du doédn dua trén sy
tuong tu gitta cac nguoi dung va hé¢ dya trén san
phém (Item_KNN) — du doan dya trén sy tuong tu
gita cac san phim. Hé dwa trén ngudi ding
(User_KNN) xac dinh sy tuwong tu giita hai nguoi
dung thong qua viéc so sanh cac danh gia cua ho
trén cung san pham, sau d6 du doan danh gia san
pham i boi nguoi ding u, hay chinh 1a danh gia
trung binh cua nhiing nguoi dung tuong tu véi
nguoi dung u. PO twong ty gilta nguoi dung u va
ngudi dung u' co thé dwoc tinh theo Pearson (L.
Herlocker et al., 1999) vi phan tinh thuc nghiém
cho thdy ring dbi v6i hé dua trén nguoi ding thi
tinh d twong tu theo Pearson sé& t6t hon so v6i mot
vai cach khac nhu d6 tuong tu theo cr?ip bac cua
Spearman (Spearman’s rank correlation) hay do
twong ty theo binh phuong trung binh (mean
squared difference). Cong thic tinh d6 tuong tu
theo Pearson nhu sau:

EIF rU’
\/El(: uu’ rUI

Tu)(ryi —

EIE

TU’ )

Sl'n"fpearson u. U 2 (CT 1)

(ryi =T}

O day:
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Iuu' 1a mot tap cac item dugc danh gia boi
uvau'

7, 1a gia tri danh gia trung binh trén tat ca
cac item cua nguoi dung u.

7, 1a gia tri danh gi4 trung binh trén tat ca
cac item cua nguoi dung u'.

DPua ra dugc nhiing du doan hodc 101 goi y 1a
mdt budc quan trong trong hé tu vén loc cOng tac.
Sau khi tinh toan d¢ tuong tu gilia cac nguoi dung
hay giita cac san phim, chung ta co thé du doan
danh gia cua nguoi dung u trén san phim i theo
cong thtrc (P. Resnick et al., 1994) nhu sau:

Yk, Sim(u. ') - (ryi = Tyr)
Yk, Isim(u, ')

fyi=T
ui = Tu (CT2)

O day:

t,, chinh 1a dy doan cho nguoi ding u trén san
pham i

Sim(u,u') d6 tuong tu gitta nguoi dung u va u'.

K, 1a sb nguoi dung c6 d6 1an cén gan ngudi
dung u.

Chuing t61 biéu dién gié{i thuai"[ loc cong tac dua
trén nguoi dung 1an cén gan nhat (User_KNN) su
dung do tuong tw Pearson bang ngén ngir gia dé du

doan do thich cho nguoi dung u trén san pham i
nhu sau:
1: procedure USERKNN-CF (7, ,r,D"®™")
for u=1to N do
Tinh Sim_uu', st dung cong thirc (CT 1)
end for
Sort Sim_uu' // sap xép giam dan do tuong tw
for /=1 to K do
K, « k // Cac ngudi dung k gan nhét cua u
end for
fori=1toMdo
10: Tinh 7, st dung cong thirc (CT 2)
11: end for
12: end procedure
O day:
7, @ danh gid trung binh cta nguoi dung u
trén tat ca cac item

e A A e

r: danh gia cua nguoi ding trén tdp huén
luyén
K: ngudi ding k gan nhit
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N, M: nguoi dung tht n va thir m
Dtrain .
3.2 Uu diém va khuyét diém caa loc cong tac
3.2.1 Uu diém

tap dir liéu huén luyén

Xét mot cach tong quat thi hé nay khéng yéu
cdu qua nang vao viéc tinh toan va do do co thé
dua ra nhitng tu van c6 d6 chinh xac cao va nhanh
chong cho mot sb lwgng 16n nguoi dung. Boi vi hé
nay khong yéu cdu mé ta ndi dung mot cach tudng
minh ma chi dya vao sy danh gid cua nguoi dung
dé woc luong xem c6 bao nhi€u nguoi dung ddng y
va khong dong y. D6 ciing chinh 14 1y do tai sao ma
hé nay c6 thé dua ra nhiing goi y bat ngd cho
ngudi dung.

3.2.2 Khuyét diém

Co6 mdt s6 nhuoc diém trong loc cong tac
nhung chung t6i dua ra va khac phuc 2 nhuoc diém
co ban sau:

—  Van d vé nguoi dung moi.
— Van dé vé item mai.
3.2.3 Cdch khdc phuc

Dé khic phuc van d& trén, chung t6i s& két hop
ca loc cOng tac (collaborative ﬁlterlng) va loc dua
trén mot so thudc tinh cua nguoi dung cung cép dé
du doén so thich cua khach hang mdéi. Cu thé,
thong qua viéc dang ky thong tin tai khoan cua
khach hang, ching t6i s& thu thap thém mot sb
thong tin cua nguoi ding moi bang cach tao mot
biéu mau (form) cho ngudi dung nhap mot sd
thong tin can thiét nhu: tinh cach, nghé nghiép, thu
nhap hodc mot sb thong tin vé s& thich... Viéc ghi
nhén lai cac thong tin nay cua ngudi dung s€ giup
hé théng tu van tot hon cho nguoi ding méi nay.
bdi véi san phém méi nhdp vao, chung dugc hién
thi ddu tién trén trang web va co biéu tugng "New’
dé nhan biét day 1a san phim moi cia hé thong.
Ngoai ra, khi hién thi chi tiét mdi san pham, trang
web c6 mot khong gian dé hién thi cac san phim
tuong ty voi san pham ma ngudi dung dang xem
dua vao mot sd thudc tinh twong tu. Vi vay, nhitng
san pham méi nhap ciing ¢6 thé duge goi y cho
nguoi dung.

4 KIEM CHUNG THUC NGHIEM

4.1 Dirliéu thuc nghiém

V6i nghién clru nay, chung toi st dung tap dir
liéu MovieLens 100K (day 1a dit liéu chuan ding
dé danh gia giai thuét loc cong tac, dir li€u nay
duoc tap hop tir cac danh giad cua ngudi dung tai
website http://movielens.umn.edu) véi khoang 800
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nguoi dung, 9000 bo phim va c¢6 trén 100.000 danh
gia. Chiing t6i chia tap dit liéu ra lam 2 phan, lay
ngiu nhién 2/3 tap dit lidu lam dir liéu dau vao va
1/3 dung dé test. Trong 2/3 tap dit liéu ddu vao nay,
chung t6i lai chia tiép 70% tap nay lam tap dir liéu
dé tim tham s K. Tur dit liéu dau vao hé thong du
doan 1, va so sanh dir li¢u voi tap test dé do do
Iéch cua hé théng. Sau khi tim duogc tham sb K,
chung t6i lai kiém tra trén 1/3 tap dit liéu ban dau.

4.2 Do do

Chiing t6i st dung Root Mean Squared Error
(RMSE) @ danh gia hiéu qua cta thuat toan,
RMSE duoc xé4c dinh bang cong thirc:

2
RMSE = Jth e ) (€T)
D . tap kiém tra.

r,, : du doan cua nguoi dung u trén item i trén
tap kiém tra.

f,; - du doan cua nguoi dung u trén item i theo
cong thuce (CT 2).

4.3 Tim tham s6 va két qua

Khi huén luyén, ching toi thir tim kiém K sir
dung ky thudt tim kiém ludi (grid search = raw

search + smooth search) dé dat duoc K cho 13i
RMSE trén tap kiém tra tot nhat.

Sau day, chung toi thdng ké mot sb két qua theo
tung K lang giéng:

Bang 1: Két qua tim K 1An 1 véi dit liéu ngiu nhién

Tham RMSE trén tap validation = Thoi
s6 K (diing 30% ciia tap dir liéu diu gian
vao dé xac dinh cac tham s6)  (gio)

8 0.9364809  10.07

16 0.9216916  10.30

32 0.9184653  11.03

64 0.9188190  11.22

Tiép theo ching t61 tim kiém min hon trong
doan K tir 16 dén 32.

Bang 2: Két qua tim min K vé6i dit liéu ngiu nhién

Tham RMSE trén tap validation  Thoi
(dung 30% cuia tap dir liéu diu gian

vao dé xac dinh cac tham 50) (gio)

20 0.9190286  10.44

25 0.9183809  10.52

30 0.9182259  10.55
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Trong bang két qua trén, véi K 1on thi 16i
RMSE cho két qua thap (khong dang ké) nhung
qué trinh tinh toan lai mat nhiéu thoi gian. Tur tap
dir liéu trén ching t6i chon K=25 dé kiém tht trén
1/3 tap dir liéu kiém thir ban dau, két qua thuc
nghiém nhu sau:

Bang 3: Két qua tim K trén tap dir liéu kiém tra

Tham RMSE trén tap kiem  Thoi gian
s0 K tra ban dau (gio)
K=25 0.8999636 28.18
K=25 0.8961365 28.32
K=25 0.9068885 28.29

Do tinh ngéu nhién cta dir li€u nén ching toi
lap lai 3 lan viéc tinh toan két qua nhu bang 3, sau
d6 chung t6i 1dy trung binh két qua cua 3 1an véi
RMSE = 0.900996.

Béng 4 thong ké két qua cac phuong phép dugc
st dung d¢€ so sanh.

Béang 4: RMSE cua cic phwong phap goi y

Phwong phip RMSE
Global Average 1.052609
USER Average 0.967062
ITEM Average 0.960684
USER-KNNCF 0.900996
Du6i day la biéu do biéu dién 16i RMSE ciia
cac phuong phap da de cap.
RMSE
11
1.05
1
0.95
0.9 e
0.85 I
0.8
Global USER ITEM  User-KNNCF
Average Average Average

Hinh 2: So sinh RMSE ciia cac phwong phap
goiy
Biéu d6 cho ta thdy 16i RMSE ciia phuong phap
K lang giéng trong loc cong tac tot hon dy doan
bang trung binh toan cuc ciing nhu trung binh trén
san phdm va trung binh trén ngudi dung.

_Chung toi s& s dung phuong phap K lang
giéng trong loc cong tac (User-KNNCF) dé xay
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dung hé thong goi ¥ san phdm trong ban hang
truc tuyén.

5 TICH HQP GIAI THUAT LQC CONG
TAC VAO HE THONG BAN HANG TRUC
TUYEN

5.1 Dic ti h¢ thong

He¢ théng gidi thiéu va ban san phém nudc hoa
tryc tuyén cho phép khach hang bt ky co thé tim
kiém va xem Ccac san pham nudc hoa cua tit ca cac
thwong hiéu ndi tiéng ma nguoi dung wa thich. Hé
thong s& hién thi cac san pham dugc wa thich nhat
va céc san pham ban chay nhat.

Hé thong co chirc ning cho khach hang chdm
diém, danh gi4 san phdm va c6 thé dit hang thong
qua hé thdng nay. Dic biét hé théng s& goi ¥ cac
san pham cho khach hang trong qua trinh chon san
pham sir dung k¥ thuat loc cong tac va hién thi cac
san pham tuong ty v6i san pham ma khach hang
dang xem sir dung cac thudc tinh twong ty vé mui
huong va tinh cach ctia san pham. Day 1a giai thuat
c6 do tin cdy cao vi dd dugc kiém nghiém qua
nhiéu cong trinh nghién ciru nén viée goi y str dung
ky thuét loc cong tac c6 thé s& tot hon cac goi ¥
thong thuong nhu goi ¥ san phim bo trg sin
pham vira mua, goi ¥ san pham twong tu voi san
phim ma khach hang wa thich, goi y san phdm
theo gia chénh léch v&i san pham ma khach hang
dang xem...

Khach hang mudn thue hién cac chire nang trén
chi khi khach hang 1 thanh vién cia hé thong.
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Muén tré thanh thanh vién cua hé théng, khach
hang phai ding ky tai khoan thong qua hé thong.
Sau khi dang nhap vao hé thong, néu 1a khach hang
moi thi h¢ thong s& dwa vao thong tin vé tinh cach
va mui huong wa thich ciia khach hang dé tu van
nhiing san pham theo thong tin vira thu thap. Tuy
nhién, néu khach hang di c6 cham diém cho san
pham, hé thong s& goi ¥ cac san pham theo giai
thuat loc cong tac.

Ngoai ra, hé théng con cung cip cac cong cu
quan tri nhu: quan tri khach hang, quan tri thong
tin vé thuong hiéu va san phﬁm, quan tri don dat
hang, thong ké doanh sé ban hang, céng cu cho
phép ngudi quan tri co thé xuét thong tin danh gia
clia nguoi dung trén san pham dé huin luyén lai
md hinh cta giai thuat va chic ning kiém tra hiéu
qué ciia hé thong goi ¥ san pham.

5.2 So dd cac truong hop sir dung (Use case)

Tac nhan “Khach hang” sir dung hé thong dé
dat hang. Cac truong hop st dung ¢ dang tong quat
nay 1a “xem san pham” “mua hang”, “dat hang” va
“dang ky thanh vién”. Truong hgp st dung “xem
san pham” c6 thé duoc str dung boi khach hang chi
khi khach hang chi mudn tim va xem san pham.
Truong hop st dung nay ciing c6 thé duogc sir dung
nhu 1a mot phan cua truong hop st dung “mua
hang”. Truong hop su dung “dang ky thanh vién”
cho phép khach hang ding ky trén hé thong. Ngoai
tac nhan “khach hang” con cd cac tac nhan khac
duoc mo ta trong Hinh 3.

""_'_'__—'_'_'_'_'_'_’ A

khach hing

Hinh 3: Use case tong quat ciia
hé thong ban hang truc tuyen

Dang ky thanh vien
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Trudng hop sir dung “xem san pham” dugc mo
rong thanh mot vai truong hop st dung tuy chon -
khach hang c6 thé tim san pham, xem chi tiét san
phim, xem nhiing san phim twong ty v&i san
pham, danh gia va chdm diém cho san pham, xem
nhimg san pham goi ¥ cho khach hang va thém san
pham vao gi6 hang. Tét ca cac truong hop sir dung
nay la truong hop st dung mé rong (extend) boi vi
chung cung cép mot sé chirc ning tuy chon cho
phép khach hang tim san pham.

Truong hop st dung “dang nhdp hé thong”
duogc bao gom (include) trong truong hop sir dung

4 <<exbend S

" < <extend>>

e <<exbend>>

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 31 (2014): 36-51

“danh gia san pham”, “chdm diém san pham”,
“xem san pham goi ¥ va "thém san phim vao gio
hang” boi vi cac thanh phan nay yéu cau khach
hang phai chting thuc tai khoan.

Trudng hop sir dung “dat hang” bao gdm mot
vai truong hop sur dung can thiét nhu “xem, cap
nhat sb lugng hang va xoa don hang trong gio
hang”, “tinh todn tong tién”. Khach hang phai
chung thuc tai khoan. Diéu nay co thé duoc thuc
hién thong qua dang nhap khach hang (login page).
Trudng hop sir dung “dit hang” ciing bao gdm hinh
thirc thanh toan bang tién mat hay chuyén khoan.

€<exbend>>

Danh h
+<indude»

«;<extend>>

Xem san pllam ‘tuong tu @ <<|ndude>>
Xem san pham

<<indude>> Dang nhap he thong

T
o el X h = it EE e Sy o S """‘_,"
<<extend> > em san pham goi y o

Dathang -7 TTTTTTTC R
e Xoa hang trong gio

o <<exbend E
Xem gio hang

‘ <<Extend>>*

<<indude>"

< <|ndude e

Hinh thuc thanh toan

<
X

Ngan hang Buu dlen

<<indudez> "
Tinh toan tong tien

<<|ndude>>

Cap nhat hang trong gio

Hinh 4: Use case xem san phim goi y, dit hang va thanh toan

Ngoai ra “h¢ théng” thuc hig}n mot sb cac
treong hop st dung thong ké va hién thi danh sach

cac dbi tuong can quan 1y duoc mo ta nhu Hinh 5.
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Hinh 5: Use case quin tri h¢ thong ban hang true tuyén
53 So dbI6p ciia h¢ théng trén, ching i thiét ké so d6 16p cho hé théng ban

L hang truc tuyén.
T cac truong hop st dung duoc thiét ke ¢ muc
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Hinh 6: So' d6 16p ciia hé théng ban hang
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5.4 Luwoc dd co sé dir liéu
Tu so d6 16p, chung toi thiét ké lwoc dd co so

dljl' liéu trén hé quan trj’ co sO dir liéu SQL Server
dé luu dir 1iéu ctia hé thong nhu Hinh 7 sau:

£
THONGTIN_HOTRO_QD* | pATHANG SIM_PEARSON KHACHHANG_THONGTIN
s P o ’ § e LI
M I § s
DRGAT SN LTI
IV_DATHANG P v 4 |
19w ‘ ]
? om J
YO 'DH_CHITIET _
= § ’
) som KHACHHANG || KH_RATE_TRUNGBINH
9v; Iy ? o , 7 o
- A E UGG
CTER Il
NHANVIEN » Pepr—
9 WM A SP_CHITIET ; — v|
MBI E § ST ’ <
W TAZGOM - oM £
N MTOR S0 | | KH_RATE_SP _
WML v ST INEA \ T "
= . ( 1 ) 7 5m KHACHHANG_MUIHUONG
- — a— -xe, v ? ('L"A A
UONGHIEU (s fwm "
L ] ( 1 )
§ ™M "
™I F SANPHA” ‘
TN g § o Bl
M oo
e - PHANHOL
Tt = g T MUTHUONG :
T v i 1om [ P R
( m ) SR AR Qo e v
- ) ( Ml )
— Mo ;
¢ $.G0Me i laiad »
SANPHAM_TINHCACH — = ’
> SANPHAM_MUTHUONG
O TIVHCACH AHACHAANG TOWCAGH | T -
§ T oM N
00—
l (-] P Tt 7
=00 -

Hinh 7: Lwoc dd co sé dit liéu ciia hé thong

5.5 MBobi truong phat trién ving dung

Hé théng ban san phdm nudc hoa truc tuyén
dugc phat trién trén méi truong Visual Studio NET
voi NetFramework 4.0 c6 sit dung DevExpress
12.0. Hé théng dugc cai dat bang ngdén ngir
ASP.NET, C# va SQL (Structure query language)
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ddng thoi thiét ké va luu trir dit liéu trén hé quan tri
co so dit lidu SQL Server. Tét ca cac module nhu:
dang ky thanh vién, tinh toan do tuong tw, goi ¥
san phém... déu dugce viét dudi dang thu tuc Iuvu trit
(Stored Procedure), bay 16i (Trigger) bang ngdn
ngit SQL va dugc luu trén hé quan tri co sé dir
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liéu. Do do, ¢6 thé dé dang tich hop vao bat ky mot
h¢ thong ban hang truc tuyén khac.

Hé7th6ng ¢c6 mot ﬁ‘ng dung cho phép hoc lai mo
hinh dé xac dinh tham s6 K lang giéng sau mdt thoi
gian hoat dong.

5.6 Giai thuat xir Iy chinh trong hé thong

5.6.1 Giai thuat dang ky thanh vién

Nhap thong tin dang ky

Sai

Kiém tra
thoéng tin

Baol6i

Luu thong tin vao co s& dit liéu

Hinh 8 : Giai thuat dang ky thanh vién

Y nghia:

- Méi thanh vién muénonhén thong tin goi v,
cham diém, danh gia san pham hodc dat hang déu
phai la thanh vién cua hé thong.

~ — Khach hang nhép cac thong tin dugc cung
cap trong biéu mau.

— Hé théng s& kiém tra thong tin ma khach
hang nhap. Dac biét khach hang kh(}ng dugc nhap
trung voi tén dang nhdp da c6. Néu khach hang
nhdp trung tén dang nhdp, hé thong s& thong
bao 16i.

— Sau khi khach hang da dang ky, khach hang

46

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 31 (2014): 36-51

c6 thé dang nhap vao hé théng dé thuc hién cac
churc nang duogc liét ké ¢ trén.
5.6.2  Gidi thudt khach hang danh gid san pham

" Nhip thong tin dinh gia

v

Sai

/ Kitmtra N\ .
S>—p’ Bioloi

N thongtin

Dung

Liru thong tin vdo co o di ligu

" Hién th thong tin dnh gid

l
(]

Hinh 9: Giai thuat khach hang
danh gia sdn pham

Y nghia:

— Dé danh gia cho san pham, khach hang phai
dang nhap thanh cong vao hé thong. Néu khach
hang chua dang nhap thi h¢ thong danh gia khong
hoat dong.

— Khach hang nhap thong tin danh gid san
pham.

- H¢ thégg s& kiém tra thong tin vira nhap cua
khach hang, so ky tu nhap.

— Néu thoéa min, hé théng s& luu thong tin
danh gia vao co s¢ dir liéu. Nguoc lai, khach hang
phai nhap lai thong tin.

— Hién thi danh gia ciia khach hang.
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5.6.3 Gidi thudt khach hang cham diém san pham

[ ]

'
Chon ngdi sao 82 chim
diém diém

Khich hang 43
cham diém trén
SPp?

Bring Sai

Cép nhit difm trong co s& dis lidu | ‘ Luru didm vio co s& di liéu

L’ Tinh todn diem trung binh cho

san pham
] ’

| Tinh didm trung binh cia khdch hang |
!

‘ Tinh dd teong tir cua khach hang ‘

:

Hién thi lai diém tung
binh cia san pham

‘

Hinh 10: Khich hang chim diém sian phim

Y nghia:

— Dé cham diém cho san pham, khach hang
phai dang nhap thanh cong vao hé thong Néu
khach hang chua dang nhép thi hé thong cham
diém khong hoat dong.

— Khach hang chon ngbi sao dé chim diém
cho san pham (diém ting dan tinh tir trai sang phai
v6i gi tri tir 1 d&én 5).

— Hé théng s& kiém tra xem khach hang nay
dd chdm diém cho san phdm nay chwa. Néu chua,
hé théng s& luu diém ma khach hang vura chiam
vao co so dit liéu. Nguoc lai, hé thong s€ cap nhat
diém méi ma khach hang vira chdm cho san pham.

- H¢ thong tinh toan diém trung binh cho san
pham dé.

— H¢ théng tinh diém trung binh cua khach
hang da cham diém.

— Hé théng tinh d6 tuong tu cua khach hang
theo Pearson.

— Hién thi diém trung binh ctia san pham.
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5.6.4 Gidi thudt goi ¥ san pham cho khach hang
[}

KH c6 dg twong
ty véi KH khic?

Dydodn dg thich cia khich
hang trén cdc san phim dva vio

cdc thude thh nhe mii heong
vitinh cich

Co san phim d¢
du doan

KH ¢ cung cap
théng tin phu

Dy dodn dg thich ca khich
hang trén cic san phim theo
giai thudt loc cgng tac

Hién thi sin phim bin
chay nhat vd cic san )
phim dwoc va thich nhit

Hién thi sin phim goi ¥

'

Hinh 11: Giai thuét xir Iy goi y sdn phim

Y nghia:

— Giai thuat nay dung dé hién thi nhitng san
pham goi ¥ cho khach hang.

— Khach hang phai ddng nhép thanh cong vao
hé thdng.

— Hé thdng s& kiém tra xem khach hang c6
d6 twong ty véi bat ky khach hang nao khéc
khong. Néu c6 do tuong tu véi khach hang khac,
hé thong lai kiém tra tiép c6 san pham duge khach
hang c6 d6 tuong ty véi khach hang dang xét danh
gi4 khong. Néu c6, hé théng s& du doan do thich
ctia khach hang trén cac san phdm theo giai thuat
loc cong tac. Ngugc lai, du doan d§ thich cua
khach hang trén cac san phém dua vao cac thudc
tinh nhu mui huong va tinh cach ma khach hang
d3 cung cp. Néu khong c6 do tuong tu v6i khach
hang khac, hé théng kiém tra c6 thong tin vé mui
huong ma khach hang thich va tinh cach ma khach
hang cung cép lic dang ky hay khong. Néu c6, du
doan do thich ctia khach hang trén cac san pham
dua vao cac thudc tinh nhu mui huong va tinh
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céqh. Nguoc lai, s€ h{én thi cac san phém ba'u} chay
nhat va cac san pham dugc wa thich nhat cho
khéch hang.

5.7 Cic giao di¢n chinh ciia hé thong

5.7.1 Giao dién chinh ciia hé théng

Hinh 12: Giao dién chinh cta hé
thong ban nwéc hoa truc tuyén

5.7.2 Khdch hang chdam diém va danh gid
san pham

Phan A: Khoa hoc Ti nhién, Céng nghé va Méi truong: 31 (2014): 36-51

— Hién thi cac san pham di goi y cho
khéch hang.

Khach han, )
= _’E!-_ ~

Blgrhls | Blingky
MNuwdc hoa nam

hang khac. Sau d6 du doan cic san phdm ma
khach hang c6 thé thich dya trén giai thuét loc

cong tac. Ngoai ra, khach hang co thé giri danh gia
(feedback) cho san pham. Day cling la hinh thirc
201y cho khach hang chon san pham nhu Hinh 13.

Khach han §
% g

Xin chao nhaung
Chic ban ngay mir vul ve
(Cép rrhdrt thdng tin)
Gy hévng caia ban
Biing xudt

Khach hang c6 thé chdm diém cho san phém.
Dua vao diém ma khach hanh da cham hé thong sé
tinh d¢ twong tu cta khach hang véi nhitng khach

Chi tiét san ph'a_' g )
. -

Ck IN2U Him Collectables
i Calvin Klein
Ham

G tuy @t Wing Hugng quyt, X hueng )
c NEng déng,Nhe nhang Muwdrc hoa nam
T YT ' 7

Nhép dénh gia san
pham

®* DKNY

¥hdchhang:  nhdung

® Qucc

B I u & x x ® Gueas

g

& Hugo Boss
 Lacoste
* Tommy Hitfiger

® Versace

Nwdgc hoa nly
= -
Dmsigr P

Sinbiang T . e
Hinh 13: Giao dién khach hang cham diém va danh gia san pham

thong s€ goi y mot s0 san pham méi cho khach

5.7.3 Goiy san pham cho khdch hang
hang thong qua k¥ thuat loc cong tac.

Sau khi khach hang da danh gi4 san phim, hé
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--TTTT = Nhing san phdm  [Nwoc hoa nir
. \
Co the ban thich 1V »
othe bg . duge goi y
= .
* Bvlgari
Gucci Guilty Black Pourfjillinspiration
N . s o 2 L. * Chanel
Hinh 14: G¢i y san pham méi cho g
Kkhich ha = LS 3 DKNY
ach hang { - * G
\\. 4 ¥ Guess
— = -
4 Hugo Boss
Tk i s s ki Tk
Thurang higu: Thurang higu: Thurang higu: Thurang higu: ¥ Lacoste
Gued Lacoste Guess Guess
Gid: 1,999,000 Gid: 999,000 Gid: 1,299,000 Gid: 749,000 ¥ Tommy Hilfiger
Chi tiét Chi tiét Chi tiét Chi tiét
- ¥ Versace
L. Qeansoizith E‘ 4 Lancome

chua danh gia bét ky san phim nao, hé théng chwa
¢6 thong tin gi vé qua khur cua khach hang. Vi vy,
hé thdng s& yéu cau khach hang nhap thém mot s6
Sau khi khach hang dang ky thanh vién nhung thong tin dé goi ¥ san pham duoc tot hon.

5.7.4  Goi ¥ san pham doi v6i khach hang moi
(khdc phuc van dé nguwoi dung moi)

Hinh 15: Biéu miu cung cap thém

thong tin aé g0i y san pham
Dé hé thdng goi § san pham cho khacn hang duec t5t hon, Khich hiang . .
wui Idng nh3p cac théng tin sau (Click vdo ady néu ban mudn cip mérsau) : Khach hang
Khach hang: Vi Thi Thsy ¥ i J
T khodn: vt
Tinh cacn g din N i Tur b g 2 thodn g
Nghé nghids:  inh doanh -] -
Wi hiromg o héng,Huong cam Lan Nam Phi,¥a hung [+ Bhing nhip Bt ki
Thu nhig: 000000 .
L Nudc hoa nam
Sau khi khach hang da nhap thém thong tin thi va tinh cach ma khach hang cung cap do dé tu van
hé thong sé€ sir dung cac thudc tinh nhu mui huong cac san pham cho khach hang
______ Nhimng sin phdm 2 [ [2]
C cr.: thé ban thlch 7 duge goi y

Hinh 16: Ggi y san pham cho
khach hang méi

I

ki L8 8 8 8 L8 8.6 8 Wk
Thuong hiéu: Thurong hiéu: Thurong hiéu: Thurang higu:
Tommy Hitfiger Dior Guess Huge Boss
Gia: 899,000 Gia: 379,000 Gia: 249,000 Gia: 999,000
Chi tigt Chi tigt Chi tigt Chi tigt

« | <| page1of2 | > [»]

tai giao dién chinh va c6 bi€u tuwong 'New' trén

5.7.5 Doi voi san pham méi nhdp (khdc phuc ¢
san pham.

van de san pham mdoi)

Hé thong s& hién thi cac san phim méi nhap
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ekt e Khach hanE_ -
Hinh 17: Giao dién hién thi nhitng

Shgohie | eeegii

san pham méi = Nuoe hos nam

Ngoai ra, khi hién thi chi tiét mdi san pham, chon xem dua vao gia tri trong ty vé mui huong
website c6 mot khong gian dé hién thi cac san va tinh cach trén san pham. Vi vay, nhitng san
pham tuong ty voi san pham ma khach hang dang pham méi ciing c6 thé dugce goi ¥ cho nguoi dung.

Chi tiét san pham
- -

San pham: Bvigari Agva Pour Homime Marine
Thuong hiéu: BVlgari
e
L
. [pergch  _ _Jeonga |
Ay iy Ay yar A7 Somi E— 559000
Hinh 18: Giao dién liét ké sin phi oo
inh 18: Giao di¢n li¢t ké sn pham | ==
twong tuw San pham twong tu

-

i i e v A
Thuong

higu:

Gia: 1, 799000

5.7.6 Giao dién hudn Iuyén lai mo hinh san pham, chung t6i c6 mét ung dung di kém dé
) ) ] huan luyén lai m6é hinh sau mét thoi hoat dong.
Sau khi c6 tap tin danh gia cua khach hang trén
# (/ng Dyng Panh Gia Giai Thudt Loc Cdng Tac -Bx
Fiyatings.dat chonFile| || Load noidung fie
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us . us 4

Pr Rate Pr Rale Pr Rate

3 = Mg - - Nigers n R

i3 E B3 s > s 7 o ||
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=1 5 589 5 329 s L0 3 m :
< . . oA P , 27 s - 5 355 5 1268 3 3 5
Hinh 19: Giao di¢n cua ing - : - d = E 3 s = s
A A . AT
dung huan luyén lai mé hinh = : = : = 1] ee= " :
° * ¢ 35 5 316 5 588 E 2324 5 @ us:10
356 s 594 5 616 5 e E 2t N
E3) 5 = 5 @ usi10 1237 e 2 i
34 5 362 5 % 3 == s L0 3
3m 5 20 5 £ 4 =2 € 5 4
an s 46 5 8 3 £ E 7 4
L 5 377 5 11 4 1617 5 1193 5
P 5 55 5 1 3 T : s :
<0 5 @ us:10 457 4 2662 5 2268 3|
s 5 268 3 509 4 & s 18 ®
539 5 587 4 531 4 g5 g * 4
£ 5 1293 4 50 4 A s &2 4
103,075 . 6,717 . 34,358 . 8101 - 264
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Tap chi Khoa hoc Truong Pai hoc Can Tho

6 KET LUAN

Trong bai viét nay, chung toi da trinh bay mo
hinh lang giéng trong loc cong tac — md hinh tu
vén dya trén do tuong tu truc tiép gitra hai nguoi
dung hodc san phdm. Trong mé hinh nay, chung
toi tinh toan d¢ twong tu gitta hai nguoi dung, tir
d6 dua ra duy doan danh gia cia nguoi dung voi
san pham mai. D6i v6i nhitng ngudi ding méi thi
chung t6i s€ loc dya trén mot s6 thudc tinh thu
thap tir ngudi dung dé tu van nhitng san pham.

Bén canh do, chung t6i da cai dit, danh gia
giai thuat, xdy dung hé thong ban hang truc tuyén
hoan chinh c¢6 tich hgp k¥ thuat loc cong tac dé
goi ¥ san pham cho khach hang. Qua d6, gitp
ngudi doc co thé nim dwoc mot quy trinh xay
dung hé théng go1 ¥ trong thuc té, day 1a cong
viéc van chua thiy d& cap dén trong cic nghién
cuu lién quan.

Hudng nghién ctu trong tuwong lai ciia chung
t6i 1a kiém nghiém lai thudt toan nay dua trén b
dir liéu cua hé théng ban hang truc tuyen (sau mot
thoi gian van hanh) va dua ra mot sb cai tién cho
giai thuat.
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