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TOM TAT NOI DUNG PO AN TOT NGHIEP

Céc van ban trung lap xuét hién rat phé bién, dic biét 1a cac van ban Web. Van dé phat
hién cac vin ban trung l3p c¢6 ¥ nghia quan trong ddi voi nhidu hé thong. Trong cac Search
Engine, viéc phat hién dugc cac van ban trung nhau s€ gitp lam tang hiéu qua luu trir va
nang cao chat luong cia cac két qua tim kiém. Chinh vi thé, phat hién cic van ban tring
lap da tro thanh hudng tap trung ciia cac nha nghién ctru trong nhiéu nim qua. O Viét
Nam, khi ma cic Search Engine bat dau xuat hién trong vai nim gan day, van dé nay con
tuong ddi méi nhung ciing da budc dau dugc quan tam.

Do an nay s& tap trung tim hiéu, so sanh va danh gia cac hudng tiép can dé giai quyét
van dé phat hién cac van ban tring lap. Mit khac, khi ap dung cac phuong phap phat hién
van ban trung 1ap vao thuc té, ta phai x1r li mét lugng van ban lon. Vi thé, trong dd an nay,
ngudi viét ciing s& néu ra mot giai phap dé giai quyét van dé nay.

C6 hai huéng tiép can dugc trinh bay trong d6 4n: “Phat hién cic van ban gan tring”
va “Phat hién sy tai sir dung cac doan van ban cuc bd”, trong do nguoi viét s& tap trung vao
hudng tiép can thi hai. Hudng tiép can nay khong chi cho phép ta xac dinh d6 gidng nhau
gitia hai van ban, ma con chi ra dugc cac doan van chung gitra ching. Cac phuong phép va
k¥ thuat 1y d4u vén tay trong hudng tiép can nay s& duge mo ta, cai dit va danh gia dé chi
ra cac uu nhugc diém cua ching. Dé giai quyét van dé quy mo cua tip van ban, ky thuét
chi muc ngugc s¢ duoc ap dung. Pay la k¥ thuat luu trlr co ban cua cac Search Enigne,
gitip cho viéc tim kiém nhanh chéng cac vin ban trong mot tap 16n.

Cubi cing, v6i nhing 1y thuyét & trén, ngudi viét sé thir nghiém xay dung mot chuong
trinh phat hién cac van ban trung 1ap trén mot tp van ban thuc té. Cac két qua c6 dugce tu
chuong trinh s& 13 co s& dé so sanh va dénh gia cac k¥ thuat chong tring vin ban.
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ABSTRACT OF THESIS

Duplicate documents, especially Web documents, are abundant. Duplicate detection
problem is very important for many systems. In Search Engines, successful duplicate
detection will increase storing efficiency and enhance quality of search results. Therefore,
duplicate document detection has been a focus of researchers for many years. In Vietnam,
when Search Engines have just appeared in the recent years, this problem is still new but
has begun to be received attention.

The thesis will focus on studying, comparing and assessing approaches to solve
duplicate document detection problem. Otherwise, when applying detecting methods in
practice, we must handle a huge number of documents. Therefore, in this thesis, the writer
will also give a solution to this problem.

There are two approaches which will be represented in this thesis: “Near-Duplicate
Detection” and “Local Text Reuse Detection”, and the latter one will be focused by the
writer. This approach allows us not only to identify the similarity of two documents, but
also to locate the same text between them. Methods and fingerprinting techniques in this
approach will be described, setup and assessed to show their own advantages and
disadvantages. In order to solve the issue of document collection’s scale, inverted index
will be applied. This is the basic storing technique in Search Engines, which allows for
rapid searching documents in a big collection.

Finally, with the above theories, the writer will construct a duplicate detecting program
for a real document collection. Results from program will be base to compare and assess
the fingerprinting techniques.
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LOI CAM ON

Trude hét, em xin dwoc chan thanh gui loi cam on sau sdc téi cdc
thay cé gido trong trieong Pai hoc Bach Khoa Ha Néi néi chung va cdc
thay c6 trong khoa Céng nghé Théng tin, bg mén Cong nghé phan mém
néi riéng da tan tinh giang day, truyén dat cho em nhiing kién thirc va
nhitng kinh nghiém quy bdu trong sudt 5 nam hoc tdp va rén luyén tai
truong DPai hoc Bach Khoa Ha Noi.

Em xin dwoc givi 1o cam on dén TS Nguyén Khanh Van - Gidng vién
bé mén Cong nghé phan mém, khoa Cong nghé Théng tin, truong Pai hoc
Bdch Khoa Ha Néi da hét long givip dé, hwdng dan va chi day tin tinh
trong qud trinh em lam dé dn tot nghiép.

Em ciing xin giri lo6i cam on dén cdc anh & céng ty NaiSCorp da gitip
do em rdt nhieu vé mat chuyén mon va dir liéu dé em cé thé hoan thanh do
dn nay.

Cudi cung, em xin duoc gui loi cam on chdn thanh toi gia dinh, ban
bé di quan tam, déng vién, dong gop ¥ kién va givip dé trong qud trinh
hoc tap, nghién ciru va hoan thanh dé an tot nghiép.

Ha Ngi, ngay 24 thang 05 nam 2009
Pham Nguyén Tudn Anh
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SOTT T Giai nghia
1 NVLV Nguoi viét luan van

2 SE Search Engine

3 DVT Dau van tay

4 NDD Near-Duplicates Detection

5 LTRD Local Text Reuse Detection

6 DCT Discrete Cosine Transform

7 FFT Fast Fourier Transform
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PAT VAN PE

Hién twong van ban trang 1ip 13 hién tugng rat phd bién trong doi thuong. Cac
van ban hay doan vin ban vi nhiéu nguyén nhan thuong bi sao chép lai, do d6
chung xuat hién ¢ nhiéu ngudn khac nhau. Cac blogger thuong iy céc tin tir cac
bao di¢n tur; nguoi gui thu tra 101 thudng trich lai mot phén hay toan bd thu trudc;
sinh vién viét luan vin sao chép mot ) phﬁn tr cac bai luan van nam trudc... Vi
nhiéu i do khdc nhau ma nguoi ta mudn tim va phat hién dugc cac van ban tring
nhau. Vi du, di véi cac hé théng luu trir dit liéu, cdc van ban trung lap sé lam ton
tai nguyén luu trit ma gia tri thong tin mang lai khong nhiéu. Hay ddi voi cac to
chte 1am viée lién quan dén ban quyén tac gia, ho can phai tim ra cac vin ban (tic
pham vin chuong, bai bio khoa hoc...) c6 st dung lai mot cach trai phép tic pham
trudc d6. Chinh vi vy, ngudi ta d3 quan tim rat nhidu dén van dé phat hién céc van
ban trung lap.

Viéc phat hién cac vin ban trung lip c6 ¥ nghia rt 1én dbi véi cac Search
Engine (SE). Trong qué trinh liy dir liéu, Crawl Engine (bd may liy dir lidu tir
Internet) s& phai bo qua cac trang Web ma tring hodc gin tring voi mot trang Web
da dugc 13y trude d6. Boi vi cac duong link di ra tir trang Web d6 s& khong khac
mAy so v6i trang Web trude, nén viée phan tich n6 1a khéng c6 ¥ nghia. Diéu nay s&
gitip tiét kiém bang thong, va tranh viéc phai giri request qua nhiéu dén host twong
mg. Mit khac, cac SE thuong luu trit mot sé lwong khong 10 cac vin ban, dung
lrong dén hang terabyte, ma mot phin dang ké trong sb day 1a cac van ban tring
13p. Piéu nay lam cho hé thdng tré nén kém hiéu qua.

Tuy nhién, anh hudng clia cac van ban tring 16n nhat 1a dén chét luong cua cac
két qua tim kiém, mdi quan tdm hang du cia cac SE. Nguoi s dung khi tim kiém
bao gid ciing mudn cic két qua minh mong mudn nhat duoc dua ra dau tién, va
khong mudn c¢é nhiéu két qua bi trung 1dp. Néu nhu ¢6 qua nhidu két qua tring,
lwong thong tin nguodi ding nhan duge 13 it, chat luong cua cac két qua tra vé 1a
thap. Chinh vi nhimng li do trén ma viéc phat hién cc van ban tring ldp 1a mot trong
nhing van dé trong tim ma cac cong ty chuyén vé SE nghién ciru.

Bai toan phat hién cac vin ban trung lp 12 mot bai toan khé. Néu nhu cic vin
ban tring hoan toan véi nhau (bi sao chép hoan toan, khong thay d6i) thi chi can
mot phép kiém tra don gian 14 ta c6 thé phat hién dugc. Tuy nhién, phat hién cac
vian ban trung lip 1a mot van dé kho hon nhiéu. Céac dang trung lip 12 vo cing da
dang. Mot van ban cé thé dugc sao chép toan bd hay chi mot phén. Cac phﬁn van
ban sao chép co thé bi thay doi (thém, xoa hodc bi xao tron) va nam & nhimng vi tri
bat ky ciia van ban méi. Vin ban méi sau khi sao chép c6 thé chi sai khac voi vin
ban cii & mot vai phan nhé, vi du nhu 2 trang Web chi khic nhau ¢ doan text ghi
thoi gian hay s6 nguoi dang truy nhap..., hodc ciing c6 thé khong giéng nhau bao
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nhiéu, vi phan chung giita chung chi 1a mot vai cau hay mét doan van nho. Chinh vi
su da dang trong viéc sao chép van ban ma khong thé c6 mot giai thuat hay k¥ thuat
nao do dugc mot cach chinh xac sy giéng nhau gitta cac van ban.

Vai “chiéu” chéng d& virus Conflicker - Tin firc

1 Thang Tw 2009 ... Sau Conflicker la gi? Va nd cd thé lam gi? Sau Conflicker hay con dwoc
goi 14 Downadup (hodc Kido)._ nhikng ban va 18i tir Microsoft. ...

ftin247.com/21405767/Vai+ chidu™+chdng+dd+virus+Conflicker html - 60k -

P& lwu trong bd nhé cache - Cac trang twrong tw

Vai “chiéu” chdng d& virus Conflicker - HoaBinhToDay.Com - Thanh ...

2 bai dang - Bai dang méi nhat: 21 Thang Tw

Sau Conflicker la gi? Va nd co thé lam gi? Sau Conflicker hay cdn dwec goi [a Downadup
(hodc Kido) cling véi bién thé cla.
hoabinhtoday.com/_._/14707-vai-oechieua-chong-do-virus-conflicker... - 71k -

B3 lwu trong bd nhd cache - Cac trang twong tuwr

Vai “chiéu” chdng d& virus Conflicker - Dién dan Trai Tim Ha Giang ...

23 Thang Tw 2009 ... Sau Conflicker la gi? Va no co thé lam gi? Sau Conflicker hay con dwoc
goi 14 Downadup (hodc Kido) ciing véi bién thé ciia né tinh d&n nay d4 ...
www_hagiangvui_com/showthread php?p=594531 - 88k -

B4 lwu trong bd nhé cache - Cac trang twong tuw

Vai “chiéu” chéng d& virus Conflicker | giatocvip | €ja TOC Vip ...

Sau Conflicker la gi? Va nd co the lam gi?Sau Conflicker hay con dwoc goi la Downadup (hoac
Kido) cling v&i bién thé cda nd tinh dén nay d3 lay nhidm mat sé ...

giatocvip 9kute_comivai-chieu-chong-do-virus-conflicker.html, ... - 56k -

B3 lwu trong bd nhd cache - Cac trang twong tuwr

Hinh 1: Mot vi du cho két qua tim kiém trung 1ip khi tim kiém trén Google.

Khi xay dung mét hé théng chéng trung van ban, cac SE phai ddi mat véi 2 kho
khan chinh. Khé khin dau tién va ciing 13 16n nhat d6 1a vé quy mé cua tap van ban:
cac SE luu trit mot lwong vin ban khong 10, 1én t6i vai chuc triéu trang Web. Thi
hai, d6 1a cac SE mdi ngay tai vé hang nghin trang Web mdi, va chiing phai duoc
chéng trung trudc khi duoc luu trit vao trong kho. Do d6, bai toan dit ra cho cac SE
la phai lam sao nhanh nhét co thé xac dinh dugc mot trang Web méi c6 trung hodc
gan tring v6i mot trang Web d co trong tap hay khong. Day 1a mot van dé khong
dé giai quyét, can c6 nhitng cach xir 1i dic biét dé giai quyét bai toan nay.

Céc k¥ thuat phat hién van ban tring lap da ton tai la rat phong phu, nhung c
chung mdt nét co ban: chung déu chia van ban thanh cac doan nho, roi dung mat
phép bién doi (thuong 1a dung ham bam) dé iy “chir ky” trén cac doan vin do.
“Chtr ky” cua toan by van ban dugc xay dung tur cac “chit ky” b phan. Phép so
sanh 2 van ban s& duoc tién hanh bz"mg viéc d6i sanh 2 “chit ky” van ban. Mirc do
sai khéc gitra 2 “chir ky” s€ 1a thudc do cho sy sai khac gitta 2 van ban. Néi chung,
dé cho cac két qua so sanh 1a chinh xéc, “chit ky” cta vin ban phai biéu dién duoc
n6i dung ctia vin ban d6 nhiéu nhét co thé.

Hién nay c6 2 hudng tiép can trong viéc phat hién cic vin ban trung lap: Phat
hién cac van ban gin trung (Near-Duplicates Detection - NND) va Phat hién sy tai
st dung doan van cuc by (Local Text Reuse Detection - LTRD). Pay 1a hai trong sb
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nhimg phuong phap phéat hién cic van ban trung lip mdi nhat ma dugc cac nha
nghién ctru dua ra. Chung ciing da duoc kiém nghiém cho do chinh xac kha cao dbi
v6i nhiéu loai van ban.

Y tudng chinh ctua phuong phap NND 1a str dung mot ham bam dic biét dé bam
mot van ban thanh mot gid tri bam tuong ung vdi van ban do. Gia tri bam do s€ la
“chir ky” dai dién cho van ban. Céc gia tr1 bam con duogc goi la dau van tay cua van
ban. Ham bam dugc st dung & day la simhash. Pay 1a mot ham bam dac biét co
tinh chit 13 véi cac van ban gin tring cac diu van tay twong (mg cua ching chi sai
khac nhau ¢ s6 luong nhé cac bit. Vi tinh chét nay, viéc do d6 gidng nhau giira hai
vin ban don gian chi 12 x4c dinh sd bit khac nhau giira hai dau van tay twong {mg.

Khac voi NND, trong LTRD, “chir ky”” cua mot van ban 1a mét tap cac dau van
tay. Moi dau van tay la gia tri bam ciia mot doan trong van ban. Vi¢c so sanh 2 van
ban duoc thay bang so sanh 2 tap du van tay twong tmg. S luwong dau van tay
chung cua ca 2 tap s¢€ quyét dinh do giéng nhau ctia 2 van ban. Piém manh cua
LTRD la ngoai viéc xac dinh mbi quan hé giira 2 vin ban, phuong phap con chi ra
dugc chinh x4c cac doan van chung gitra 2 van ban do.

Dé giai quyét van dé vé& quy mo cia tip vin ban trong cac SE, mdi phuong phap
phat hién van ban trung khac nhau thi ¢é cach lam khéac nhau, tuy thudc vao ban
chat ctia cac phuong phap. Nhung nhin chung, cic phuong phap sé& tim cach to chirc
viéc luu trit “chit ky” ctia cac van ban mot cach t6i wu nhét dé sao cho véi mot “chit
ky” cta vin ban mdi thi s6 lugng “chit ky” cua cac van ban co trong tap duoc chon
dé so sanh 1a it nhat c6 thé. Pdi voi phuong phap NDD, ta xdy dyng thanh nhiéu
bang, v&i mdi bang 1a tap cac ddu van tay hoan vi ctia cic dau van tay da co ung véi
mot phép hoan vi. S6 lugng cac bang sé& dugc tinh toan ky dé sao cho trung hoa
duoc yéu cau vé thoi gian tim kiém voi yéu cau vé dung luong luu trir. Boi voi
phuong phap LTRD, céc tdp ddu van tay clia cic van ban duoc luu trit dudi dang
chi muc ngugc (Inverted Index), 1a k¥ thuat luu co ban cua cac SE. Ky thuat luu triv
nay tuy don gian nhung mang lai hiéu qua kha cao vé mait thoi gian.

Muc dich ctia luan van d6 4n nay trinh bay nhiing 1y thuyét vé 2 hudng tiép can
trén, v6i trong tAm 13 hudng tiép can thtr hai: “Local Text Reuse Detection”. Cac
phuong phap va k¥ thuat trong hudng tiép can nay s& dugc phan tich, so sanh va
danh gia dé thay rd nhimg wu va nhuoc diém cua chung. Ngoai ra, luan vin dd an
cling s€ trinh bay k¥ thudt luu trir chi muc nguoc, 1a k¥ thudt dugc st dung dé luu
trit tp ddu van tay ciia cac van ban.

Cudi cung, nguoi viét s& ap dung cac 1y thuyét néu trén dé xay dung mot chuong
trinh tim kiém céc van ban tring lap. Chuong trinh sir dung céc k¥ thuat phat hién
van ban trung 13p khac nhau, va st dung k¥ thuat chi muc nguoc dé luu trir cac dau
van tay. Chuong trinh cho phép tim kiém cac van ban trang lip voi mot vin ban dau
vao v6i tap van ban tim kiém 16n va thoi gian tim kiém it. Tt nhitng két qua c6
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duogc tir chuong trinh, ngudi viét sé dua ra nhimng so sanh va dénh gia véi timg ky
thuat dé thay rd cac vu nhugc diém ciia chung.

Véi nhitng n6i dung trinh bay & trén, luan vin d6 4n bao gébm 6 chuong, mdi
chuong duoc tom tit nhu sau:

Chuwong I: Giéi thiéu tong quan vé mo hinh ctia mot SE.

Chuwong II: Trinh bay vé k¥ thuat luu trit theo chi myc cua cac SE.

Chuwong IIT: Chuong nay s& trinh bay hudng tiép can: “Phdt hién cdc van ban
gan tring”.

Chuwong IV: Chuong nay sé& trinh bay hudng tiép can: “Phdt hién si tdi sir dung
doan van ban cuc bo”.

Chwong V: Trén co s¢ nhitng 1y thuyét & trén, chuong nay trinh bay cic budc
dé xay dung chuong trinh tim kiém céac vin ban trung lap.

Chwong VI: TUr nhitng két qua c6 dugc tir chuong trinh, ngudi viét s& dua ra
nhiing so sanh va danh gia cho tirng k¥ thuat phat hién van ban trung Iap.

Chwong VII: Tong két nhitng cong viéc da lam dugc va néu 1én hudng phat
trién ctia dé tai.

Vén dé phat hién cac vin ban tring ldp khong phai 1a mot van dé méi. Trén thé
gidi, cac nha nghién ctru dd quan tdm dén van dé nay tir kha 1au. Trong khoang 10
niam tro lai day, sd luong cong trinh nghién ctru lién quan dén van dé nay la rat
nhiéu. Nguyén nhéan chii yéu chinh 1& do sy phat trién nhanh chéng cua cac SE.
Trong mdt thap ky qua, cac SE da ting nhanh vé sd luong va quy mé cua timg SE.
Dbi v6i cac SE 16n nhu Google, Yahoo, LiveSearch,... van dé chéng trung van ban
luén dugc coi 1a mot trong nhitng vin dé wu tién can nghién ciru, boi nd anh hudng
tryc tiép ti chat lugng cta cac két qua tim kiém. Rong hon nita, cac két qua nghién
ctru trong linh vuc phat hién vin ban trung lap c6 thé duoc ap dung cho cic muc
dich khac nhu: phan cum vin ban (document clustering), truy xuit dit liéu co cau
triic, phat hién SPAM... Tuy khong phai 1a méi, nhung & Viét Nam van chua cé
nhiéu ngudi quan tim t6i van dé phat hién cic van ban tring lap. S¢ di 1a do cac
dong luc dé nghién ctru van dé nay khong nhiéu. Vai nim gan day, khi ma cac SE
ndi bit dau xuat hién thi vin dé ndy méi duoc chu y hon, tuy rang van chi & mirc ké
thira cac két qua nghién ctru trude. Voi dé tai dd an t6t nghiép “Phét hién tring lap
van ban va ing dung vao chi muc hiéu qua cho WebCrawler”, nguoi viét luan van
mong rang s& dem dén cai nhin dau tién cho ngudi doc vé nhitng hudng tiép cén
nhim giai quyét mot van dé con méi mé nhung ciing rat thi vi nay.

Sinh vién thyc hién: Pham Nguy&n Tuin Anh — Khéa 49 Lép CNPM 15



