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ABSTRACT

Document searching for research is a frequent and necessary task for all
students as well as lecturers. It is an absolutely necessary process in any
library or learning resource center. However, the search function is
almost based on keywords so the search results are not rich and not really
effective to meet the needs of readers. In order to assist the readers better
in searching documents, this study proposed applying the collaborative
filtering method of recommender system and the keyword search index
functionality (Elastic Search) to the search function. The result of this
study is a recommender system for library — RecoLRC — which ensures the
success of the document searching by the keywords, and creating a list of
recommendation based on the document names, keywords and book
borrowing histories. RecoLRC enhances the efficiency of the document
searching in The Learning Resource Center of Can Tho University.

TOM TAT

Tra cieu tai liéu phuc vu cho nghién cieu la thiwong xuyén va can thiét doi
VOi tdt ca sinh vién ciing nhw giang vién, ddy la mét qud trinh khéong thé
thiéu trong bat ky thuw vién hay trung tam hoc lidu. Tuy nhién, cdc chirc
nang tim kiém hién nay chii yéu dwa theo tir khod nén két qua tim kiém
khéng dwoc phong phii ciing nhie chuwa thwe sw hiéu qua dap iing nhu cau
cua doc gia. Pé ho tro tot nhat cho doc gid tai cac thw vién, trung tam hoc
liéu, nghién ciru nay dé xudt iing dung phwong phdp loc cong tdc ciia hé
théng goi ¥ két hop véi cong cu chi muc tiv khod tim kiém Elastic Search
vao chitc ndng tim kiém tai liéu. Két qua la mot hé thong goi y tai liéu —
RecoLRC ddam bao tim kiém tot theo tir khod dong thoi tao ra danh sich
cac goi y dwa trén tén tai liéu, tir khoa va lich sir muwon sach. Hé théng
RecoRLC giup ndng cao hiéu qua cua viéc tra cieu tai Trung tam Hoc liéu-
Truwong Pai hoc Can Tho.

Trich dan: Tran Nguyén Minh Thu va Huynh Quang Nghi, 2016. Hé thong goi y hd tro tra ciru tai lidu. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 43a: 126-134.

1 GIOI THIEU

Ngay nay, véi sy thudn tién cta Internet, cac
trang web giai tri, ban hang tryc tuyén, tim kiém
thong tin trén may tinh va trén dién thoai ngay
cang phat trién va phd bién. Tuy nhién, cac phuong
tién nay con bi nhiéu han ché trong viéc hién thi

thong tin so vdi khong gian thyce ctia nha sach, thu
vién, trung tdm thuong mai,... Hé thdng goi y ra
doi nhu 1a mot cong cu hd trg quyét dinh nham
cung cip cho ngudi dung nhing lwa chon hitu ich
va c4 nhan hoa nhit. Hé théng goi y duoc tmg
dung trong nhiéu linh vuc nhu thuong mai dién tt,
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giai tri, tin tkc, khoa hoc, gido duc...(G.
Adomavicius and A. Tuzhilin, 2005). Trong linh
vyc thuong mai, ngudi dung s& duge hé thdng goi
¥ cac san phdm phu hop véi nhu ciu cua ting ca
nhan. Vi du nhu hé théng goi ¥ ban hang cua
Amazon, Ebay,... Trong linh vyc giai tri, nguoi
ding c6 thé duge goi y cac bd phim, bai hat phu
hop ma ngudi st dung khong phai mat nhidu cong
tim kiém nhu hé théng goi ¥ phim MovieLens!,
last.fm, Film-Conseil. Trong linh vuc tin tirc, nguoi
sir dung duoc hé théng hd tro goi v cac bai bao phu
hop v6i timg nguoi riéng biét vi du nhu netnews,
yahoo news... Trong linh vuc khoa hoc va gido
duc, hé thdng goi ¥ ho tro nguoi ding tim kiém cac
bai bao khoa hoc nhu hé théng tim kiém Citeseer?
hay sinh vién tim kiém c4c tai liéu hoc tdp phu hop
v6i ca nhan nhu hé théng School e-Guide cua tac
gia M. Almulla (G. Adomavicius and A. Tuzhilin,
2005; Tran Nguyén Minh Thi, 2011; Huynh Xudn
Hiép va ctv.,, 2014).

Trong hoi thao quoc té 1an thir V chuyén vé linh
vuc hé théng goi v to chire hang ndm boi ACM tai
Chicago nam 2011, bai viét cia tac gia S. Gottwald
va ctv da tom lugt mot sb hé théng go1 y cho viéc
quan ly thu vién (S Gottwald, T Koch, 2011). Téac
gia da gidi thiéu va phan tich dic diém cia 6 hé
thdng goi ¥ 4p dung trong cac thu vién nhu BibTip,
ExLibris bX, Foxtrot, TechLens, Fab, LIBRA. Dya
trén nhirng phén tich do, tac gia dwa ra huéng phat
trién tiép theo ctia hé thong goi y thu vién ZIB.
ZIB la Vién Nghién citu Toan hoc va Khoa hoc
May tinh cta Puc. Ho da xay dung dugc mé hinh
dd thi céc siéu dir liéu (meta-data) bidu dién mbi
tuong quan gilra cdc bai bao dua trén céc thong tin:
tac gia, dong tac gia, trich dan, tiéu d&, tir khoa, to
chirc, to bao, thé loai. ..

Pay 1a co so khoa hoc chic chin khiang dinh
mdt hudng méi cho kha nang nang cao hiéu qua
tim kiém cua céc thu vién dién tir. Tuy nhién, viéc
nghién ciru va Ung dung hé théng gori y tai Viét
Nam dang trong giai doan khoi dau va cac nghién
clru nay da phan tap trung u’ng dung trong linh vuc
giai tri, thwong mai, noi co thé mang lai lgi nhuén.
Viée dﬁu tu vao trong giao duc thi chua dugc quan
tam nhiéu vi van d& chinh 1a van dé kinh phi thuc
hién mic du viéc tra ctru tai liéu phuc vu cho
nghién ctru 1a thuong xuyén va can thiét ddi voi tat
ca sinh vién cling nhu giang vién.

! https://movielens.org/
2 http://citeseerx.ist.psu.edu
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Trung tdm Hoc liéu-Truong Pai hoc Can Tho®
la thu vién dién tu dau tién tai Pong bing song
Ctru Long, cung cip cac bd suu tap phong phu vé
tai liéu (sach, tap chi khoa hoc, tai liéu so, tai liéu
nghe nhin, co so dit liéu,...). Trung tim Hoc liéu
hién ¢6 khoang 150.000 nhan d& sach (titles), va
cac co so dir liéu (CSDL) truc tuyén nhu Proquyest
central, Sage, Hinari... Doc gia c6 thé dung hé
thong thur muc tryc tuyén (OPAC) hién c6 khoang
150.000 biéu ghi thu muyc (bibliographic records)
dé truy cép thong tin vé sach in va CSDL luén vin
ciia Truong Pai hoc Can Tho. Cac CSDL khac
duoc Trung tdm Hoc liéu dang ky quyén truy cap
thi van con truy cap roi rac theo timg CSDL. Trung
tam Hoc lidu dong vai tro rit quan trong trong viéc
hoc tap, nghién ciru cua sinh vién va giang vién vi
n6 vira la nguoi thdy, nguoi ban déng hanh dang
tin cdy ngoai giang duong va phong thi nghiém.

Trung tam Hoc li€u hién tai cua Truong Dai
hoc Can Tho dugc xay dung tir thu vién trung tim
cua Truong Pai hoc Can Tho, ma thu vién trung
tam duoc tai tro tir cac td chire quéc té nhu OMS,
IRRI, MCC, SAREC, ALA (M¥) tir 1985 cling nhu
chuong trinh MHO. Do qua trinh hinh thanh va
phat trién trai qua mot thoi gian dai va duoc hd trg
tlr nhiéu t6 chirc khac nhau nén viéc luu trit co s&
dir lidu cua trung tdm con chwa dugc thdng nhit.
H¢ thdng quan 1y tai liéu cla trung tdm hoc licu
truong Dai hoc Can Tho gém 2 phan tach biét ma
mdi phin dugce quan 1y boi mot hé quan tri co so
dir liéu khac nhau v6i mot sd thong tin twong ddi
giéng nhau. Cu thé 1a cac co s dit liéu cua cac loai
sach in, sach tham khdo, gido trinh mén hoc...
duoc luu trén hé quan tri co s¢ dir liéu Oracle, con
cac luan van dai hoc, luan van cao hoc... thi hién
duoc luu trit trén hé quén tri co s¢ dir liu MySQL
(Hinh 1).

Viéc luu trit co so dir liéu con roi rac nhu vay
dan dén viée tra clru tai lidu cua doc gia s€ mét thoi
gian hon. Thay vi doc giai chi tim kiém 1 lan thi
v6i 2 co so dit lidu nhu hién tai, doc gia can phai
thyc hién viéc tim kiém hai lan dé c6 day du cac tai
liéu cho ndi dung can nghién ciru. Ngoai viéc gay
kho khan cho doc gia thi voi 2 co so dit li¢u nhu
vay cling lam cho viéc quan ly, bao tri phuc tap va
mat nhiéu thoi gian hon.

Bén canh céch t6 chirc thi chirc ning tra ciru tai

li€u hién tai cia Trung tdm Hoc li€u dugc xay
dung hién nay la tim kiém chinh xéc tir khoa duoc

3 http://www.Irc.ctu.edu.vn/
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Hinh 1: Giao dién tra ctru tai li€u trén co sé dir liéu Oracle (bén trai) va MySql (bén phai)

Dya vao viéc phan tich thuyc trang cua Trung
tam Hoc li¢u-Truong Pai hoc Can Tho, cling nhu
phan tich cac hé théng quéan 1y thu vién khéc, chirc
nang tim kiém cua Trung tdim Hoc liéu-Truong Dai
hoc Can Tho can phai cai tién dé phuc vu hiéu qua
hon cho doc gia. Bé khic phuc van dé nay, chung
toi d& xuét st dung mot kho dir ligu (data
warehouse) chung dé xay dung mot hé théng goi y
hd tro tra ctru tai liéu - RecoLRC. Trén hé théng
RecoRLC, ddc gia khong phai vao 2 dia chi url
khac nhau dé tim kiém tai liéu cung mot chu dé
nhung khac thé loai nhu hinh 1. Bén canh o,
ching toi ciing 4p dung hé thong goi y vao chirc
ning tim kiém nham lam phong phu thém két qua
tim kiém dé hd tro t6t nhat cho cac doc gia trong
qua trinh tra ctru sach.

Xuét phat tir nhu ciu thyc tidn trén, hé thng
goi v sach RecoRLC dugc dé xudt nhim giai quyét
nhiing han ché cua viée tim kiém chinh xac theo tir
khoa hién nay. Nghién ciru sir dung MongoDB dé
tich hgp co cd dir liéu MyQSL va Oracle dang ap
dung tai Trung tam Hoc li¢u. Dya trén co s¢ dir
liéu chung nay chung t6i cai dat cong cu tim kiém
chi myc Elastic Search két hop véi phuong phap
loc cong tac dua trén lich sit muon sach dé gop
phan 1am phong phii két qua tim kiém cua doc gia.

Trong phan hai, chung t6i s& trinh bay tong
quan vé viéc ung dung hé thong g01 y trong cac thu
vién dién tu. Cac thong tin v€ Trung tdm Hoc li€u-
Trudng Pai hoc Can Tho ciing nhu giai phap hé
théng goi ¥ 4p dung tai Trung tdm Hoc liéu
dugc trinh bay chi tiét trong phin ba. Bai bao két
thiic boi phan két luan va huéng phat trién trong
tuong lai.
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2 NOQI DUNG NGHIEN CUU
2.1 Gi6i thiéu vé h¢ thong goi y

He¢ thong goi ¥ 1a hé thong hd tro ra quyét dinh
nhim goi ¥ cac thong tin lién quan dén ngudi dung
mot cach dé dang va nhanh choéng, phu hop véi
tung nguoi dung (G. Adomavicius and A. Tuzhilin,
2005). Vi du véi trang web Amazon, mdt trong
nhiing trang web thurong mai dién tir ndi tiéng nhét,
khi nguoi dung truy cp vao trang web ndy ho s&
dugc goi ¥ nhiing san pham tiém nang nhét tir hang
triéu san pham trong h¢ thong. Hé thong goi ¥ nhur
mot cong cu cung cip nhirng thong tin hiru ich va
riéng biét theo timg c4 nhan trén mot hé thong chira
dung mot luong 16n thong tin. Cac hé thdng goi ¥
dugc thiét ké nham cung cip cho ngudi dung
nhitng d& nghi lién quan, nhitng dé nghi hidu qua
nhit c6 thé tir thong tin cua cac muc dit liéu, tir hd
so ngudi sir dung va tir mdi lién hé giita nhimg dbi
tugng nay.

Céu triic ciia mot hé thong goi ¥ gdm c6 ba
thanh phan chinh (G. Adomavicius and A. Tuzhilin,
2005; Huynh Xuan Hiép va ctv., 2014): tap hop cac
nguoi dung U = {uy,...,u, } bao gdm cac thong tin
clia nguoi dung duoc luu trén hé thdng; tap hop
cac muyc dit liéu I = {iy, ...,i,} bao gdm dinh danh va
cac thudc tinh cua muc dit liéu; tdp hop cac “mdi
quan hé” R = (U, [) gitta “nguodi dung” va “muc
dir liéu”, day 1a tap hop cac giao dich lién két giita
tap hop nguoi dung U va tdp hop muc dir liéu I va
nhitng mé ta cua mbi lién két nay. Dya trén cach
thirc xay dung hé théng goi y, nguoi ta chia hé
thong goi ¥ thanh 3 loai chinh: hé thong goi ¥ dua
trén noi dung; hé thong goi y dua trén phuong
phap loc cong tac; hé thong goi v lai — két hop
phuong phap loc cdng tac va phuong phap dua trén
ndi dung.
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2.2 Hé théng goi ¥ 4p dung trong cic hé
thong quan ly thu vién

Chtrc ning quan trong nhat ciia mot thu vién
hay mét trung tam hoc li¢u chinh 1a chiic nang tim
kiém, gitp doc gia nhanh chéng tim dugc tai liéu
theo ding nhu cdu nghién ciru. Noi dung chinh
trong phan nay 1a tham khao tim hiéu xem chirc
nang tim kiém ctia cac hé¢ thong thu vién hay trung
tdm hoc li€u hién nay duoc thuc hién nhu thé nao.

Hé théng goi ¥ Fab nam trong dy an thu vién
dién t0r cia trudng dai hoc Stanford phat trién tur
nhitng nam 1997 (M. Balabanovic and Y. Shoham,
1997). Hé théng két hop gitra phuong phap loc
cong tac va phuong phép dua trén noi dung dé xay
dung chirc ning tim kiém tai liéu cho doc gia. Goi
y dugc thyc hién dya trén danh gia ciia nguoi ding
hién tai va danh gia cua nhitng nguodi dung tuong
ty. Phuong phap loc cong tac ciia hé thong goi y
ciing ra doi tir nghién ctru nay, gitp hé thdng goi y
trd thanh mét linh vuc nghién cuu doc lap.

Hé théng goi ¥ LIBRA viét tit cua tir “Learning
Intelligent Book Recommending Agent” ra doi
nam 2000 (E.Vozalis and K. G. Margaritis, 2003).
Heé thdng goi ¥ sach thay vi bai bao khoa hoc nhu
hé théng Fab. Tuy nhién, doc gia bét budc phai
danh gia 10 két qua tim kiém déu tién, sau do tap
két qua s& duoc sip xép lai theo “so thich” ngudi
dung. Hé théng duoc xdy dung dya trén phuong
phap loc cong tac dua trén nguoi dung. Giai thuat
Bayes tho ngy dugc s dung dé tao ra bang xép
hang cho nhing quyén sach cua ngudi sir dung.
Chi sé tuong quan Pearson dugc st dung dé tim
kiém nhimng nguoi ding tuong tw dua trén bang sép
hang cac quyén sach ciia mdi ngudi ding.

Tiép theo khong thé khong ké dén mot cong
trinh dai hoi ctia nhom tac gia Joseph A. Konstan
va ctv trong nghién ciru "TechLens: Exploring the
Use of Recommenders to Support Users of Digital
Libraries" (J. Konstan et al., 2005; Roberto Torres
et al., 2004). Cac nha khoa hoc da xay dung hé
thong goi y danh riéng cho thu vién dién tir dya
trén céc giai thuat ma ho da thanh coéng trong linh
vuc thuong mai nhim phuc vu cho nhu cAu tim
kiém cac tai liéu khoa hoc cua cac sinh vién cling
nhu cic hoc gia. Nghién ctru bit ddu thuc nghiém
trén co s& dir liéu trich dan cua CiteSeer. Hé théng
goi ¥ dugc xdy dung dua trén phuong phap loc
cong tac sur dung c4c thong tin trich dan, tir khoa va
tom tit ctia mdi tai lidu... va do thi cla cac trich
dan trong cac tai liéu khoa hoc. Bang cach sir dung
phuong phap nay, ho c¢6 thé ndm bat dugc cac tai
liéu khoa hoc nao ¢6 lién quan dén nhau dé dua ra
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goi y vé cac tai liéu co lién quan do, trong khi néu
chi duva trén viéc tim kiém noi dung don thuan thi
c6 thé bi bo 15. Ho ciing tim thiy cac két qua goi
v6i hiéu qua kha cao tir viéc két hop ca loc cong
tac va loc dua trén ndi dung v6i nhau. Hé thong goi
¥ thu vién nay dugc trién khai 2 giai doan: giai
doan 2001-2002: ap dung trén co s& dit li€u trich
dan cua CiteSeer va st dung thu vién sé6 ACM la
cbt 16i. Nam 2004-2005, ho tién hanh tich hop hé
thdng goi y vao thu vién s6, ho thu nghiém trén
mot chlec may tinh duoc xay dung nhu mét thu
vién s6. Ngoai viéc lap lai cac tinh nang da co,
demo thir nghiém 14an nay cua ho con c6 nhing tinh
nang cu thé hon nhu cac cong cu dé thu thap dir
liéu thu muc ca nhan va danh sach ngudi dung ...

Nhim ning cao hiéu qua cua hé théng
TechLens, nhitng nghién ctru sau hon da dugc thuc
hién thong qua bai bao "Enhancing Digital
Libraries with TechLens+” (Roberto Torres et al.,
2004). Cac thuat toan ap dung cho TechLens+
khong chi xem xét mat ndi dung cua tai liéu ma
con xem xét ca vé mit ngir canh cua tai liéu, thong
qua cc trich dan ctia n6 dén céc tai lidu khac. Cac
tac gia tin rang cac thut toan ma ho phat trién s& la
mot tro thu dic luc trong ca linh vuc thu vién ky
thuat s6 hién tai va tuong lai.

Trong cong trinh nghién cru nay, ho da phat
trién 10 thuat toan goi y. Mdi thuét toan déu c6 dau
vao 1a tap cac van ban dai dién cua tai li¢u va dau
ra la mdt danh sach c6 thir tu cac tai liéu duoc
khuyén nghi. Cac thiét 1ap dau vao duoc tao ra tir
danh sach tai liéu va tt ca thuét toan cta ho déu st
dung loc cong tac (CF) va loc ndi dung (CBF) hoac
két hop ca hai phuwong phap. Su két hop cua hai
phuong phap CF va CBF tuén theo hai nguyén ly
sau:

Tudan tir: Pau ra cua thanh phan tht nhit s& 1a
dau vao cta thanh phan thir hai. Cac khuyén nghi
dau ra cua cac thanh phan tht nhét s& dugc s dung
nhu 14 dau vao cia thanh phan thir thi hai va két
qua sau ciing 1a danh sach dwoc dé nghi chinh thirc.

_ Song song: Hai thanh phan chay song song va
két hop cac khuyén nghi v6i nhau thanh mét danh
sach dugc dé nghi chinh thirc.

Céc thuat toan thudn (chi st dung doc lap CF
hodc CBF) dugc lam co so so sanh cho cac thuat
toan lai ma ho phat trién. Cac thuat toan duoc danh
gia online va offline trén tap dit liéu dugc rut trich
tr CiteSeer vai hon 500.000 bai bao va 2 triéu trich
dan véi trung binh 14 ndi két cho mdi bai bao. Véi
phuong phap danh gia “leave one out”, két qua
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thuc nghiém cho thiy phuong phép két hop CBF
va CF dang fusion la dat két qua t6t nhat, tiép theo
phai ké dén phuong phéap thuan loc cong tac. Két
qua ctia phuong phap Denser-CF gay ngac nhién vi
khong tdt nhu mong doi, ¢ thé viéc thém cac trich
dan cho 1 tai lidu c6 thé da lam tang nhidu thay vi
tang thong tin hitu ich.

Tu nam 2007, Stefan Pohl va ctv (Stefan Pohl
et al., 2007) d3 bat ddu ap dung hé thdng goi ¥ cho
linh vuc thu vién dién tir, tuy nhién no chi dung lai
¢ muc goi y cac bai bao lién quan thay vi toan bd
dir liéu cua thu vién nhu bai bao khoa hoc, tap chi,
sach, tai liéu online,... Nghién clru cua cac tac gia
duoc thyc nghiém trén tap dir liéu arXiv thu thap
tr hon 650 tri€u truy cap cia hon 350.000 tai li¢u
khoa hoc trong khoang tir nim 1994 dén thang 6
nam 2006. Thong tin thu thap dugc bao gém: dia
chi IP, thoi gian truy cép va tai liéu da truy cap.
Tac gia da chiing minh dugc khong chi c6 céc trich
din déng vai trd quan trong ma thong tin lich sir
truy cép tai liéu cling dong vai trod quan trong (http-
server logs) trong viéc goi y cho doc gia tai li¢u
phul hop. Co-access tot hon co-citiation & dic tinh
“bao phu”.

Trong Tap chi Quéc té v& Khoa hoc X3 hoi va
Nhan van, Vol. 5, s6 11, thang 11 ndm 2015: vai
trd ngir canh ddi véi cac hé thong goi y thu vién k§
thuat s6 da dwoc cac tac gia Zohreh Dehghani
Champiri va ctv thio luan rat chi tiét (Zohreh
Dehghani Champiri et al., 2015). Viéc xac dinh va
ap dung cac thong tin theo ngit canh trong ting
linh vuc cling nhu nguoi st dung khac nhau la
nhitng thach thirc cin duoc giai quyét va nhiing
thach thic nay da xuat hién trong cach tiép can
trong nhiing ndm gan day. Nghién ctru ciia Zohreh
D. C. nhin manh tim quan trong cuia ngit canh va
su can thiét phai khai thac thong tin ngir canh trong
céc hé thong goi y dé dua ra dugc cac khuyén nghi
chinh xac va phu hop hon cho nguoi dung. Trong

[ Wuémgeht o
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thu vién truyén théng, thu thu chi yéu l1a c¢b gang
tim kiém céc tai liéu phu hop véi yéu cau/nhu cau
cua doc gia dya trén kién thirc va sy am hiéu vé thu
vién ma ho dang quan ly. P6i khi, ho phai c6 dugce
nhiéu thong tin vé doc gia dé viéc tim kiém duoc
chinh xac hon nhu hoat dong cia ho, cong viéc,
kién thtc nén tang, kinh nghiém, chu dé va muc
dich cling nhu cac diéu kién nhu thoi gian, dia
diém, tinh hinh,... Trong trong tic gilra nguoi
dung v6i thu vién ky thuat s, hé thong goi ¥ ¢6 thé
dong vai tro cua thi thu dé gidi thiéu tai nguyén
dén doc gia vi thé hé théng khong chi can phai
nhan thire duge ngir canh cua doc gia ma con phai
nhan thirc cac van dé ma ngudi dung dang tim
kiém thong tin dé giai quyét ching.

Qua nhiing thong tin luoc su vé qua trinh phat
trién cua cac hé thong goiy ap dung vao hé thong
quan 1y thu vién, ta thay dugc tmg dung cac giai
thuat cia hé thong goi ¥ vao trong chirc ning tim
kiém ctia hé théng quan 1y thu vién 1 v6 ciing can
thiét va dem lai hiéu qua cao so vdi chirc ning tim
kiém thong thuong.

2.3 Kho dir liéu

Vao nhitng nam 1980, ¢6 nhiéu tmg dung truc
tuyén dugc xay dung phuc vu cho nhu ciu cia xa
hoi. Tuy nhién, cac ing dung nay roi rac nhau, dan
dén viéc thong tin cung cap khong duge day du.
Kho dit liéu xuét hién nham tich hop cac tng dung
riéng 1€, dé co thong tin déy du hon, phuc vy nhu
cdu ngay cang cao ciia con ngudi (Moh’d Alsqour
etal.,2012).

Theo William H. Inmon (Inmon, 2005), mot
kho dit liéu 1a mét tap hop co s& dit liéu hudng chu
dé (subject-oriented), tich hop (integrated), dir liéu
gan v6i thoi gian (time-variant), 6n dinh
(nonvolatile), dugc thiét ké dé hd tro ra quyét dinh
cua cac nha quan ly (Hinh 2).

Tieh hgp

.
Bl&n 4l theo thirl glan

Hinh 2: Pic diém ciia kho dir li¢u
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Tinh hudng chii d& (subject-oriented) thé hién
trong kho dit li¢u chinh la co s¢ dit liéu td chuc dé
dap ing mot chi dé nhat dinh, loai bo nhiing thong
tin du thira khong can thiét cho bai toan dit ra; tinh
tich hop (integrated) cia kho dir liéu thé hién su
tap hop dir liéu tir nhiéu ngudn khac nhau vi du
nhu dit liéu sach, gido trinh tir co s& dir li¢u Oracle
va luan van tr co sd dit liéu MySQL cua Trung
tdm Hoc li€u-Truong Dai hoc Can Tho; tinh bién
dbi theo thoi gian (time-variant): dit liéu trong kho
dir liéu gin vé6i thoi gian, c6 tinh lich st tinh én
dinh (nonVolatile) kho dir liéu tach toi vat ly voi
mdi truong tac nghi€p nén dir liéu trong kho 1a dix
liéu chi doc khong chinh stra hodc thém mai dugce.

C6 hai phuong phép tiép can chinh dé xay dung
mét kho dir liéu: phwong phap Immon (tir trén
xudng: Top-Down) va phuong phap tiép can
Kimball (tr dudi 1én: Bottom-up). Véi phuong
phép tiép can Immon, cic kho dir liéu duge thiét ké
trudc, sao d6 chuyén yéu cau xudng dén cac co s6
dir liéu nho bén dudi, dé céc co so dir liéu nho phai
dam béao cdu triic theo dang yéu ciu cia kho dit
liéu. Véi phwong phép tiép can Kimball, cac co s&
dir liéu nho bén dudi duge xay dung trudce, dua vao
cac co so dit liéu nhd nay kho dir liu s€ dugc xay
dung sau dya trén viéc tich hop cac co so dir liéu
nhé co6 san (Moh’d Alsqour ef al., 2012).

2.4 Cong cu tim kiém theo chi muc Elastic
Search

Trong thoi dai bung nd thong tin, viéc tim kiém
“théng tin” tré nén rat can thiét va yéu cau cao
hon. Elasticsearch 1a mot hé théng hd trg tao chi
muyc va tim kiém riéng biét, manh mé, thoi gian
dap ung va ket qué tim kiém phu hop véi yéu cau.

Elasticsearch” dugc phat hanh phién ban dau tién
vao thang 2/2010 boi Shay Banon. Khi phat trién
Compass 1én phién ban tht ba vao nam 2004 Shay
Banon da g?m nhu viét lai Compass dé tao ra mot
san phim d6i m&i hoan toan, d6 chinh la
Elasticsearch. Elasticsearch 1a mdt may chd tim
kiém dya trén Lucene, c6 kha ning tim kiém toan
van v6i mot giao dién web HTTP va JSON
schema-free. Elasticsearch dugc phat trién bang
Java va duoc phat hanh dudi dang ma ngudén mo
theo cac diéu khoan cua Gidy phép Apache. Phién
ban méi nhét cua Elasticsearch 2.1.1 vira duoc phat
hanh trong thang 12 nam 2015. Dé ¢ thé xép thir 2
trong danh sich cic bd may tim kiém,
ElasticSearch c6 mét s vu diém nhu sau:

“https://www.elastic.co/products
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C6 thé tim kiém tat ca cac loai dir liéu, dap tmg
gan nhu thoi gian thyc, dé st dung ciing nhu dé cai
dat; hd trg thém, sira, xo4 hay thay ddi cac do do,
thong s6 thong qua HTTP va JSON.

Hb trg 1ap chi muc véi nhiéu ngon ngli khac
nhau va c6 ho trg 1ap chi muc cho ca tiéng Viét.

Chia dir liéu hé théng (sharding) phuc vu cho 2
ngon ngit khac nhau 1a Tiéng Anh va Tiéng Phéap.
Chung ta c6 thé chia thong tin trén 2 may cha khac
nhau, sau d6 nguoi dung tim kiém tiéng Anh sé lay
két qua tir nut (node) Tiéng Anh va tim kiém bing
tiéng Phap sé liy tir nut (node) Tiéng Phép.

Kha ning ting sic chiu dung cac truy xuat
cung lac va giam cac rui ro khi cac nit khac bi sy
c0 thong qua kha nang nhan ban (replication).

Thoi gian 1ap chi myc nhanh nén rat hop véi
cac loai dir liéu 16n va c6 tan suat cdp nhét cao.

3 UNG DUNG HE THONG GOI Y TAI
TRUNG TAM HQC LIEU-TRUONG DAI
HQC CAN THO

Dua vao viéc phén tich thuc trang cua Trung
tam Hoc liéu-Pai hoc Cén Tho, chung t6i xay dung
“Hé thong goi ¥ hd tro tra clru tai liéu tai Trung
tam Hoc liéu Pai hoc Can Tho”, nhim hd tro tbt
nhét cho cac doc gia trong qua trinh tra ctru sach.
V6i phuong phap tiép can Kimball, chung t6i tich
hop co so dit liéu Oracle va MySQL hién c6 cua
Trung tdm Hoc liéu thanh mdt kho dir liéu (data
warehouse). Dé hd tro tich hop cac co so dit lidu
khac nhau cho hé thong RecoLRC, chiing toi xay
dung cac “DataReader” dé doc dir liéu tuong ting
tr cac co s¢ dir liéu khac nhau dua vao co s¢ dir
liéu chung (Data Warehouse) dugc xay dung bing
MongoDB. Lich trinh doc dir li€u bdi cac
“DataReader” s& dugc thuc hién dinh ky theo lich
biéu da dit sin hodc thuc hién khi can thiét.

V6i co so dir liéu chung, chung t6i s dung cac
tiéu chi sau dé xay duyng hé thong goi y: tén tai
liéu, tir khoa va lich st muon sach cua thu vién. Hé
thdng RecoLRC duoc xdy dung két hop phwong
phép loc cong tac (dva vao lich st mugn sach cta
doc gia) va Elastic Search (dga vao tén tai li€u, tir
khoa, tom tit). Thong tin v& ndm xuit ban va nha
xuét ban duge st dung dé cap nhat lai bang xép
hang cua cac tai liéu goi y.



Tap chi Khoa hoc Triong Bai hoc Can Tho Phén A: Khoa hoc Ty nhién, Cong nghé va M6i truong: 43 (2016): 126-134

. - -
—_—
| - o .
PSR | 0o Reaer ?,¢ elastic
Read Only]
B
Ala Wareho AlO Search Engine
[MongaDB
—_ 1" \
Other ReaH Oni ,r \
DB \ \ ' 1
/
H§ théng goi ¥ hd trg tra ciru tai héu N Y
— RecoLRC f 7 \
|_ Trung Tam Hoc Ligu | L \‘ .-' %, \ \\ )
LK M4
4
Data Reader
Data reader la mdt middie-ware dung dé doc dir ligu tir cac ngudn khac nhau —
va tich hgp vao Data Warehourse chung. Data Reader dugc thyrc thi dinh ky — —_—

mdi ngay mot [an hodc nhigu [an tuy theo mirc 40 cip nhat thang tin cua

L
dir ligu ngudn. o
Ly~ ]
Users

Hinh 3: Mé hinh h¢ théng hd tro tim Kkiém tai liéu RecoLRC

Dé s dung phuong phap loc cong tic, chung
toi dya vao bang lich sir mugn sach cua doc gia tai
Trung tdm Hoc liéu. “Tai ligu” ¢ day dugc xac
dinh béi mi “nhan dé tai liéu”. “Nhan dé tai liéu”
la tap hop nhidu quyén tai liéu gidng nhau, do
Trung tim Hoc liéu trang bi nhiéu quyén sach
gidng nhau dé phuc vu dong thoi duoc nhiéu doc
gia. Dua vao cac thong tin “ma sb doc gla” “ma
nhan d& tai liéu” va “thoi gian muon” tai li€u,
chung t6i xac dinh dugc cac giao dich mugn tai
li€u. Vi thong tin nay chiing t6i xay dung phuong
phap loc cong tac dua trén item / tai li€u dé tao ra
danh sach goi y. Vi du dé tim duoc cac tai liéu goi
y cho ddc gia dang chon tai li¢u “K¥y thuat va tha
thuat 1ap trinh PHP” bang phuong phap loc cong
tac dua trén tai li€u, ta thuc hién cac budc sau:

Buée 1: Tim kiém nhiing tai lidu tuong dong
voi tai ligu “K¥ thuat va thu thuat 1ap trinh PHP”
dua vao chi sb tuong tu Pearson.

Budée 2: Tinh gia tri du doan danh gia cho cac
tai li€u tuong déng tim duoc tir budc 1 dua vao
cong thtc.

ZEem ) x 1y
El Erltem.sim{; .!.::[

prediui} =

v6i miltem 1a sé lwong cac tai liéu duge xem
boi nguoi dung u, ry; 1a s6 lan xem ciia ngudi
dung u trén tai liéu j, #lmil, 1} duoc dinh nghia
nhu 1a d6 tuong ty giira c4c tai ligu (items) i va j.

Voi danh sach goi y duogc tao ra tr phuong
phap loc cong tac, chiing t6i két hop thém thong tin
nam xudt ban va két qua tim kiém duogc tir Elastic
Search dé tao ra mot danh sach cac goi y phong
pht va hiéu qua cung cip cho doc gia.

Hé thong goi hd tro tra ctru tai liéu RecoLRC s&
c6 lién két voi trang web hién tai cia Trung tam
Hoc liéu tai nat “Tim kiém”. Khi doc gia nhp vao
nat “tim kiém” trén trang web hién tai, thi doc gia
s& duoc chuyén dén trang dé gb nhép tir khoa tim
kiém nhu Hinh 4.

Tim kiém tai lidu

Tim kiém

Hinh 4: Khung nhip tir kho4 tim kiém tai liéu
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Vi du nguoi ding gd vao tir khoa tim kiém 1a
“Lap trinh web bang Php”, két qua tim kiém hién
thi hai phan: tim kiém theo ndi dung dua vao cong
cu tim kiém Elastic Search, két qua tim kiém dua
trén phuong phép loc cong tac. (1) Véi ndi dung
tim dugc boi Elastic Search, bd phan tich ngi
nghia tir vung tiéng Viét dugc tich hop vao nham
hd tro viée tim kiém theo tir khoa chinh xac hon.
Bén canh do, két qua ciling loc dugc theo thé loai

Reco LRC Lép trinh web bing PHP

Tim thay 7297 két qua (0.46 giay)

Lap trinh web bang PHP 5.3 va Co s& dir liéu MySQL 5.1
Loai: Sach

ID: 155086

NXB: PhuongBbng  Linh vyrc:

Giao trinh ly thuyét va |ap trinhirng dung web bang ASP

ID: 60733  Tacgia: LéBinh Duy  Loai: S&ch  NXB: Théng ké

Xay dunglrng dung Web bing PHP va MySQL
ID: 56764

NXB: MGi Ca Mau  Linh wyrc:

Xay dungirng dung Web béng PHP va MySQL

ID: 74534

NXB: MGiCaMau  Linhwyc:

Giai cac bai toan bang phuong phap lap phuong trinh
Loai: Sach

ID: 1550  Tac gia: A Orékhov; Dich gia: Vi Qua Hai, Pham Hang Tuét
NXB: Gidodyc  Linhwyc:

L4p trinh web béng ASP.Net v&i Macromedia Dreamweaver MX

ID: 150839
Linh vire:

Tac gia: Téng hgp va bién dich: VN-Guide Loai: Sach

Lap trinh web bang ASP.Net véi Macromedia Dreamweaver MX

ID: 139759
Linh virc:

Tac gia: Téng hgp va bién dich: VN-Guide  Loai: Sach

Tac gia: Pham Hiru Khang chi bién ; Phueng Lan higudinh
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tai liéu va co tong két sé luong tai lidu twong tmg
véi tiing thé loai. Poc gia cod thé chon hodc bé chon
céc két qua khong dung linh vuc minh dang tim
kiém dé c6 dugc danh sach tai liéu phu hop nhét
v6i yéu cau. (2) Véi ndi dung loc cong tac, danh
sach cac tai liu c6 duogc tu phuong phap loc cong
tac v6i 3 tai lidu dau tién thu dugc tir cong cu tim
kiém ElasticSearch duoc gidi thi€u tai doc gia. Két
qué dugc hién thi giéng nhu Hinh 5.

Linh wyc:

Téac gia: Pham, Hiru Khang, HoangBdrc Hai ; Phurong Lan higudinh

Tac gia: Pham Hiru Khang, HoangBire Hai ; Phurong Lan higudinh

NXB: Théng ké

NXB: Thdng ké

Thé loai

Béo vé thyc vat (5)

Céng nghé sinh hoc (5)

Quén Iy dét dai (3)

Sur pham Sinh hoc (3)

Sinh hoe (2)

Su pham Giao dyc cdng dan (2)
Chan nudi - Tha y (1)

Huérng dfin vién du lich (1)

K& todn - Kiém toan (1)

Ky thuét phan mém (1)
Goiy

« Internet cho mei ngurdi

« Lép trinh mang véi Visual J++ 6.0

« Xay dyngirng dyng Web bing PHP va
MySQL

« Bach khoa khoa hoc phd thing :

+ Macromedia dreamweaver cho windows and
macintosh

» Internet cho moi ngudi

» Lap trinh mang vé&i Visual J++ 6.0

» Xéy dyngirng dung Web bing PHP va
MySQL

« Bach khoa khoa hge phé thing :

» Internet cho mgi ngudri

Keét qua cta loc cong tac

Loai: Sach

Loai: Sach

Hinh 5: Trang web hd tro tim kiém tai liéu RecoLRC

Khi doc gia mudn xem thong tin tai lidu cua
quyén sach/ gido trinh nao d6 thi hé théng
RecoLRC s& lién két lai véi trang web hién tai cua
trung tdm hoc liéu dua vao thong tin ma cua tai
liéu.

Tom lai, véi hé thong hd tro tra clru tai liéu
RecoLRC, doc gia tai Trung tam Hoc li¢u-Truong
Dai hoc Can Tho c6 thé rit ngin thoi gian tim
kiém dir liéu. T hai co s dit liu khac nhau
Oracle va MySQL, h¢ thong RecoLRC di tich hop
lai thanh mdt kho dit liéu chung (Data warehouse)
sir dung MongoDB. Pau vao cta trang web chinh
la “khung tim kiém”, doc gia gd vao khung tim
kiém tir khoa cin tim khong can phai chon tiéu d&
tai liéu, nha xut ban hay tac gia; két qua tim kiém
s& tim tat ca thong tin luu trit cua tai liéu tai Trung
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tam Hoc liéu. Dau ra cua hé théng RecoLLRC s&
duoc tao ra tir hai ngu(‘")n dir li€u: danh sach cac tai
liéu tim duogc tir két qua ctia cong cu tim kiém
Elasticsearch co tich hop phan tich ngir nghia tiéng
Viét va danh sach cac tai liéu tim dugc tir phuong
phap loc cong tac véi 3 tai liu dau tién trong danh
sach tai li€u tim dugc tor cong cu tim kiém
Elasticsearch.

4 KET LUAN VA HUONG PHAT TRIEN

Ching t6i vira trinh bay mot huéng tiép can
trong viéc tim kiém tai liéu tai Trung tam Hoc li€u-
Truong Pai hoc Can Tho, sit dung cong cu tim
kiém chi muc Elastic Search két hop voi phwong
phéap loc cong tic. Kho dir liéu chung MongoDB
duogc sir dung dé tich hop co so dit lisu MySQL va
Oracle vao cung mot co so dit liéu chung. Dya trén
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co s¢ dir licu chung nay, ching tdi tich hop vao
chirc ning tim kiém cong cu hd trg tao chi muc tir
kho4 tim kiém Elastic Search ciing nhu phwong
phép loc cong tac dua trén muc dit liéu (tai li€u).
Két qua.

Trong tuong lai, chiing t6i tiép tuc nghién ctru
dé hé théng RecoLRC phat trién dwoc tot hon.
Théng tin ngudi dung s& duge thu thap dé tao ra
nhitng go¢i y theo huéng cd nhan hod hon, lam hai
long hon nita cho doc gia sir dung hé thong. Bén
canh thong tin ngudi dung, ching t6i ciing s& tiép
can thong tin dd thi cac trich dan cta cac tai liéu
nhu giai phap da dé nghi trong hé thong TechLens
nham nang cao hiéu qua cua danh sach tai lidu goi
y cho ddc gia.

LOI CAM TA

Nhom tac gia xin chan thanh cam on lanh dao
va cac thanh vién t6 Cong nghé thong tin cua
Trung tdm Hoc liéu-Trudng Dai hoc Can Tho da
hd trg trong viéc cung cap co so dir liéu cling nhu
hd tro trong cong tac trién khai hé thong RecoLRC.
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