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1. Mé¢ dau

Thu vién s6 12 mot swu tap tai lieu dudi
dang dién tir c6 t6 chiic va c6 thé truy cap
dugc qua cac giao dién tim ki€m va ludt
tim [1]. Dya vao mot thu vién cu thé, nguoi
dung c6 thé truy cap céic bai tap chi, sach,
bao cao, hinh anh, t¢p am thanh va bang dia
hinh. Cac hé théng thu vién s6 dién hinh
thuomg cung cép cac giao dién tim ki€m va
xem ludt. Tim ki€m ngu ¥ rdng, nguoi dung
da biét chinh xac muon tim cai gi, con luét
fim can tro gitp ngudi dung luét qua cac
thuat ngit tim kiém twong quan dé tim ra cai
moi hodc dang quan tdm. Giao dién tim
ki€m c6 thé di tir phép tim theo tir khoa co
ban t¢i phép tim nang cao dic thu cho mot
linh vuc, v.v.... Giao dién xem luét bao
gdm cac hinh thic tim ki€ém xac thuc dya
trén cac bang phan loai va siéu dir liéu nhét
dinh nhu xem lué6t theo tac gia, mon loai,
v.v.... [2], [3].

Tim kiém thong tin trong khung canh thu
vién s0 von khac v&i nhing gi trong pham
vi tim ki€ém trén Web hoidc tim tin néi
chung. Mot dic trung phé bién cla nhimng
truomg hop sau 1a chiing khong cung cap bat
ky su trg gitp ca bi¢ét cho nguoi dung tin
riéng 1& hodc chi hd tro rat it [3], [4]. Qua
thuc, diéu lam cho thu vién so trd nén doc
dao chinh 1a tinh sdn ¢6 cta ndi dung dudi
dang dién tr (ma c6 thé duoc xit Iy mot cach
tw dong va suy dién duoc) va tinh sin c6 cia

dién nguoi dung va cac mau st dung. Trai
véi WWW, céac phép tim theo tir khéa kiéu
Google hoic theo thu muc (directory) kiéu
Yahoo chic chin khong théa dang dé khai
thac thong tin trong thw vién s6 mot cach
hiéu qua.

Thach thirc cua viéc tich hop ndi dung
thue vién s6 véi dién nguoi ding, mau s
dung, v.v... c6 thé dugc gidi quyét hiéu qua
bang cach st dung cac thuat toan thong
minh. Trong cong trinh nghién cttu nay,
chiing t6i dwara Kién triic thu vién s6 3 ldp,
tao diéu kién thuan loi cho cac dich vu thu
vién s& thong minh va ty bién bing cach
tich hop noi dung thw vién s6 v6i ban thé
hoc linh vuc (domain-ontology), dién nguoi
dung va mau st dung nho tan dung céc thuat
toan va k¥ thuat thong minh mdt cach doc
dao.

2. Kién tric thw vién s6 3 lop

Mot s6 mo hinh kién tric thu vién s6 va
dich vu duwgc mo ta trong tai ligu lién
quan [5]. Trong nhimg kién tric thw vién s
3 16p duoc dé nghi, chiing t6i tap trung vao
tinh modun va kha ndng bao tri. Cot 16i ctia
kién truc thu vién s6 3 16p 1a hé thong thw
vién s6 ma nguon mé dién hinh dugc bao
quanh bdi mot loat médun bd sung dé nim
bit va trinh bay thong tin tiép theo vé noi
dung, nguoi st dung va cach dung. Lop
ngoai cung gdm nhimg dich vu duogc phat
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trién dé st dung mot cach thong minh cac
thong tin do mot hodc nhiéu modun bd sung
& 16p gitra trinh bay va ndm bdt, va voi sy
tro gitp cua cac thuat toan va ky thuat htru
hiéu (Hinh 1).

Chung t6i st dung ban thé hoc-linh vyc
dé dan giai va t6 chic cac tai liu thu vién
s6 va dé thé hién dién nguoi dung. Chiing
toi cling nim nhat ky truy cap clia nguoi
dung va phan tich chiing dé nhan duoc tan
s6 ding nhap, lich st tim ki€m va luét tim
ghi r0 thoi gian, v.v... sao cho nhing thay
ddi vé thoi gian trong cidc mau truy cap co
thé duoc tinh toan dé dang. Can luu y ring,
cac dién nguoi dung ban dau phan lén déu
khong day di va thiéu chinh xac [3], [6].
Bing cach anh xa va lién két ching vé6i ban
thé hoc linh vyc, chiing toi tinh chinh lai
dién nguoi dung ban dau. Viéc nang cao

hon nita dién nguoi dung duoc tién hanh
lién tuc bing ciach xem xét cac dir lidu st
dung cta nguoi dung. Qua viéc phan tich
cac mau st dung va bing cach nhan dang
cac thay ddi theo thoi gian trong sé thich
ciia nguoi dung (nghia 12 mo hinh hoéa s&
thich- dong thoi gian), ching toi ti€p tuc
nang cao dién nay, st dung phuong phap
diéu chinh ti trong, hoi giong Co ché kich
hoat lan toa  (Spreading Activation
mechanism) [7]. Chang t6i phac hoa kién
tric thw vién s 3 16p trong Hinh 1.

Hinh 1 cho thay su thay ddi s& thich clia
nguoi dung theo thoi gian dugec mo hinh hda
bang cach st dung nhat ky truy nhap, dién
nguoi dung va ndi dung gia sach; dién dong
dwoc tinh toan nho cac di liéu dién, noi
dung gia sach va suy luan dé tai dinh huéng
ban thé luan,...

Hinh 1. Kién triic thw vién s6 3 10p cho cdc dich vu thw vién so thong minh va tuy bién
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3. Tai liéu va phwong phap

Trong cong trinh nghién ctu, ching t6i
stt dung hé thong thw vién s6 Greenstone [8]
trong L6p 1. Mot trong nhitng mddun chinh
duoc bS sung & Lop 2 1a ban thé hoc linh
vuc. Vi muc dich thi nghiém thiam do,
chiing t6i tao mot bo suu tap thu vién s6 nhod
v6i khoang 300 tai liéu c6 lién quan dén tin
hoc, bao quat mot s6 dé tai nhd trong linh
vuc tin hoc va dugc t6 chitc/phan loai theo
Hé thong phan loai tinh toan (ACM-CCS).
Ca hai giao dién xem luét va tim kiém déu
sdn sang cho suu tap nho nay. Ching toi da
chip nhan va lam theo mot phién ban da
thay d6i vé ban thé luan ctia ACM-CCS [9]
trong viéc td chitc tai lieu thu vién s6 va thé
hién dién nguoi dung thue vién nay.

So d6 ban thé luan cia ACM-CCS duoc
trinh bay trong Hinh 2. Céan luu y ring,
thudc tir hasKeyword (c6 tir khoa) rat c6 ich

trong suy luan dé tai tir lich st s& dung
(nghia la ghi lai cac tr khoa da dugc dung
trong tim tin) va thong qua viéc phan tich
toan van (nghia la tu dong tach cac cum tu
khéa biang phuong phip xt 1y ngon ngir tw
nhién). Chiing t6i st dung cong cu tach cum
tir khoa ty dong (KEA) dé tw dong tach cac
cum tr khéa cho suu tip ctia ching t6i [10].
Lam nhu vay, chiing tdi c6 thé gidn tiép két
hop mot dé tai nay véi mot dé tai khac bing
cach tinh muac do twong ty ctia cac tir khoa.
Cac modun then chot khac trong Lép 2
bao gdm modun nhat ky truy cap clia nguoi
dung, 1a modun ghi lai tn s6 ding nhap va
cac hoat dong khac ctia nguoi dung nhu s6
lan tuong tac gitta tim ki€ém va xem luét
trong ting phién tim (ma dugc st dung nhw
12 mot tham s6 cho mo hinh héa s&
thich-dong thoi gian s& duoce giai thich sau);
Modun gia sach-ghi lai thong tin vé noi
dung gia sach ctia méi nguoi dung, v.v...

d bié 2 )
5":;; t;?ﬁn Biam nut
B dunie lign - :
Biam not hE ttl':'i Bligm nut
co tir khoa

Hinh 2. Bdn thé hoc linh vuc : So dé cho Bdn thé hoc ACM-CCS
dwa vao phdn logi CCS

Cudi cung, trong Lép 3, ching toi xac
dinh nhitng dich vu thu vién s6 thong
minh tan dung thong tin nim bit dugc
trong cdc 16p thdp hon nhu dugc phac
hoa dudi day.

3.1. Dién ngwoi dung va qudn ly
dién ndng dong
Trong pham vi cia thw vién s, dién

hinh la viéc ngudi dung dugc nhac de
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ddc ta cdc s& thich cia ho khi ho diang
nhap lan dau tién. Nguoi dung trong
nghién ctu thtt nghiém cia ching toi
la nhtng sinh vién va nhan vién tin
hoc cua khoa va nguoi dung thuong
xuyén thw vién s6 ACM, vi vay, ho da
quen voi linh vuce tin hoc va phan loai
theo ACM-CCS. Chuing t6i gigi thié¢u
hé phan cip cdc dé tai cia ACM-CCS
cho nguoi dung vao lic dang nhéap va
yéu cau ho lya chon dién cda minh
bing cdch kiém tra cdc dé tai thich
hgp trong hé phan cidp xem c¢d thich
hgp hay khong. Tuy nhién, dién nguoi
dung thé nhuw vay thuong khong day
dd hodc khong chinh xdc va thuong
thay do6i theo thoi gian [3], [6].
Ching t6i lam tdng ngay lap tuc
dién nguoi dung ban ddu bing cach
chudn héa va truyén ti trong nho st
dung mot co ch€ giong nhu kich hoat
lan téa [7], xem xét mdi twong quan
gitta cdc dé tai. Ching han, khi chon
mot dé tai khong phat trién (khong tro
14 - non leaf), ching t6i truyén ti trong
chuin dong nhi't cho tat ca cdc dé tai
nhianh (chdi con-child note) va tham
chi€u qua lai (n€u cb). Sy gia tdng nhuw
vay khd tho thi€n, va ching toi goi né
la dién ngwoi dung thé. Tuy nhién,
bidng cdch xdc dinh va lan theo nhitng
mdi quan hé nodi dung va lich st st
dung, chiing t6i ti€p tuc tinh chinh
dién nguoi dung bing cdch st dung co
ch& kich hoat lan tda. Ching han, ghi
lai nhitng cudc tim ki€m theo tx khda
cia nguoi dung va doi chi€u vdi danh

sach tr khéa huong dé tai dé xdc dinh
linh vec dé tai thich hgp nh&t (tinh
twong thich duwoc tinh todn dua trén ti
sO twong ty cda tx khéa). Ching toi
goi nhi*rng dién nguoi dung nhu vay la
dién ngwoi dung dong. Trong thi
nghiém cda minh, ching t6i tinh lai
dién nguoi ding mot cach doan tuyén
sau khi k&t thic mot phién ding nhap.
Mot dién dong nhuw vay phdan dnh mot
cach chinh xdc c¢6 luan cu s& thich va
pham vi cda nguoi dung. Bdng cach
gitt thém nhong thong tin nhu nhat ky
truy nhap clda nguodi dung bao gom ca
tap hop tir khdéa cia ho va nhteng tai
liéu c6 trén gid sdch kém theo dau an
thoi gian, ching t6i cing tht md hinh
héa sy thay d6i s& thich cda nguoi
dung qua thoi gian. Phuwong phdp hinh
thitc héa todn hoc sy thay doi sé thich
dugc gidi thich dudi day.

3.2. M6 hinh hoa sw thay doi so
thich cua nguoi ding

Khi ngudi st dung thw vién s6 thuc
hién nhtng nhiém vu mdi hodc
chuyén sang nhitng dv 4n mdi, mot thw
vién s6 thong minh can c6 kha ning
thich nghi voi nhing su thay ddi
nhu vay vé khung cdnh va sy uu
tién [11], [12]. NO6i cach khac, mot
nguwoi dung tim tin v&i cung mot tu
khda nhung vdo mdt thoi diém khdc
khong nhat thi€t phdi nhan dwgc cung
mdt k€t qua tim ki€m (it nhédt viéc
phan loai cap do tai liéu phdi thay
d6i). Twong ty nhuw vay, hai nguoi
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dung khdc nhau tim ki€m thu vién s6, bi€n nhu th€ trong Hinh 3.

st dung cung mot tx khéa & cung mdt
thoi di€m c6 thé khong nhan duoc
cung mot k&t qua tim tin. It nhdt thi
viéc phan loai cAp do k€t qud tim cling

Dé dat dugc tinh tuy bi€n nhu vay,
ching t6i st dung ky thuat dung hoa

theo s6"mit don [13] d€ mo hinh héa su

phdi chi y téi dién clia ho. Ching toi thay doi s thich trong thu vién sd cla

minh hoa kich bdn thw vién s0 tuy ching toi.
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Hinh 3. Nhitng ddc diém cia dich vy thong minh va tiy bién trong thw vién so phdn dnh
sw thay doi sé thich cia nguoi dung (a) Truc hoanh minh hoa: két qud tim doi voi mot
nguoi dung cy thé sit dung cung mot ti khéa & thoi diém khdc nhau sé cho nhitng két qud
tim khdc nhau. (b) Truc tung minh hoa: két qud tim doi voi nhitng nguoi dung khdc nhau
dua trén cung mot tir khoa co thé cho nhiing két qud tim khdc nhau.
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K9 thuat dung hoa theo s6 mi don da
duwoc st dung rong rai trong dy bao tai
chinh va nhting ung dung k¥ thuat, noi ma
sy dy doan dya vao dung hoa la co ban.
Trong mot thu vién s6, s& thich clia nguoi
dung, nhu ciu thong tin va hanh vi tim tin
thay ddi theo thoi gian, va do do, viéc
dung hoa la diéu khong tranh khoéi dé phan
anh nhitng thay d6i d6 (thay d6i s& thich).
Ching toi thyc hién chinh sidch 4n dinh ti
trong cao hon cho nhing st dung gan day,
vi nhitng dé tai lién quan dén st dung méi
day phan anh khung canh hién tai cla
ngudi dung. Chung téi cing an dinh
nhitng ti trong tinh theo s& mi cho nhing
stt dung trudc day dé phan anh khung canh
tong thé ctia nguoi dung khi phai tinh
khung canh tdng thé cda ho.

Viéc dung hoa dugc thyc hién theo cong
thttc lgp sau day:

Ss= oY1 t(-a)Si-1 o<a<s1

& day: o la tham s6 dung hoa,
St = vecto dugc dung hoa (vecto
de tai)
Yt-1 =nhiing quan sat phién tim
tin dang thyc hién (ciing 1a vecto dé tai)
Trong pham vi thu vién s0, tan s6 ding
nhap cia nguoi dung va hoat dong cua
ngudi diung c6 lién quan tryc ti€p dén viéc
lya chon hing s6 dung hoa o. Do vay,
nhiing gia tri ctia o khac nhau d6i vdi timg
ngudi dung & mdi phién tim tin va duoc ude
tinh nho mot thuce do hoat dong da chuin
hoa f;.
fi = N; / Maxy

& day: - N; = # cua cic giao tac doi voi

nguoi dung
- Maxy; = # ciia cac giao tac doi

vOi nguodi dang tich cyc nhat trong khoang
thoi gian nay

Khi hing s6 dung hoa o gan bing 1,
ti trong gidm nhanh va khi hing so
dung hoa o gan bing 0, tf trong gidm
cham. Do d6, dua trén tham s hoat
dong f; , ching t6i lwa chon gid tri
thich hgp cda hing s6 dung hoa o doi
vOi nguoi dung.

3.3. Cdc dich vu khuyén nghi thong
qua phadn tich mdu sw dung

Ky thuat sang loc hop tac (SLHT)
da dugc dung nhiéu trong thuwong mai
dién tk. Y tudng nay cé thé mé rong
dé dang trong khung cénh cda thw vién

A

s0O.

Trong pham vi cda thu vién s0,
ching t6i c6 thé tan dung wu di€m cia
cdc thuat todn sang loc hop tdc vua
dwa vao mau st dung, vira dea vao noi
dung [14], [15], [16], [17]. Diéu thu vi
can ghi nhan 1a, trong pham vi cia thw
vién s6, SLHT c¢6 thé da dién - nghia
12 n6 khong chi ¢6 thé khuyén nghi cic
tai liéu moi trong thw vién sd cho
ngudi dung bdng cach phan tich muc
do twong ty vé dién va nhin vao gia
sdch clia ching; ma con cé thé phan
tich mic do twong tu cua tai li€u trén
gia sach (st dung phép phan tich tw

khoa) va ting thém dién ngudi dung.
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Ching t6i st dung thudt todin SLHT da dua ra.
nhdy cdm voi thoi gian (twong tu VOi  Phdn tiép theo ciia bai dich sé dwoc

[17] cho myc dich nay) d€ tich hop cic dang trong so tiép theo ciia Tap chi
hi¢u tng tuy bi€n vao cdc khuyén nghi (BpT),
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