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TOM TAT: Bai bdo sit dung cdch tiép can hgp nhdt cdu tric 3-way, ldy mot 1dp tin
lam co s& (Merging from a common ancestor) vdi théng tin ddu vao la ba tdp tin XML
Tp, T;, T> vdi Tg la tdp tin co s8, cdc tdp tin T), T la tdp tin nhdnh cé thé chita cdc
thay dbi so vdi tdp tin co sé Tp.

Qud trinh hop nhdt ddt co s& trén viéc xdc dinh dnh xa cdu tric gifta cdc cdy con trong
cdc tdp tin tham gia. D€ ting tinh chinh xdc cia dnh xa, bai bdo dé nghi cdch tinh
chinh dnh xg nidy bdng viéc dp dung tir dién WordNet d6i véi cde phén tit thé XML. .
Viéc tim kiém dnh xa nay la budc cdn thiét trudc khi viéc hop nhdt dién ra. Ngodi ra,
cdch tiép cdn dé nghj cila bai bdo cho phép nhdn biét va xit Iy cde dung dj ndy sinh
trong qud trinh hgp nhdt di liéu XML & cdc mitc d§ khdc nhau. Gidi phdp xit Iy cdc
dung dé nay la chia khda dé dat dugc vige hop nhdt hiéu qud.

1. Gidi thiéu bai todn

1.1. Bai todan hgp nhit

Bai bdo d& nghi cdch ti€p can hgp nhit cfu tric 3-way (Merging from a common ancestor),
vdi thong tin ddu vao 14 ba tdp tin XML Tg, Ty, T» v6i Tg 12 tdp tin cd 88, cdc tdp tin Ty, T» 12
tdp tin nhdnh c6 thé chia cdc thay ddi so vdi tip tin cd s§ Tg. Viéc dong bd héa s& dia vio
vigc truyén mdt s§ tap tin trung gian d&n cdc ngudn thay ddi, cdc tap tin trung gian ndy cho
phép truyén di chi phdn khdc biét chit khong phai toan b tap tin, vi th€ sé tiét kiém bing
thong truyén tai. Ngoai ra, cdch ti€p cdn dé nghi ciia bai bdo cho phép nhan bit va xt Iy
cdc dung do ndy sinh trong qud trinh hgp nha't dit liéu XML § cdc mic do khdc nhau. Gidi
phdp x 1y cdc dung d6 nay 1a chia khéa dé dat dudc viéc hgp nhat hiéu qua.

Hinh 1. Cdch hgp nhat 3-way
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1.2 Bai todn dong b6 héa

Khi cdc mdy tinh tif xa (client) cin dudc ddng bd hod trong mdi trudng bing thong kém dén
mdy chi (server). Hé th6ng hgp nhit c6 thé dugc st dung dé truyén cédc thong tin khdc biét
(goi 12 delta) va tdng hdp lai tip tin XML trong qui trinh x& 1§ déng bd héa.

1. Tao delta: client tao mot tip tin delta d€ luu it cd cdc thay ddi dugce thuc hién (Ts-T)
=A1).

2. Gui delta dén server: tip tin delta (thudng nhd) dugc giti dén server.

3. Tdi tao lai di liéu cida client (tAp tin Ty): server khi d6 s€ tao lai trang théi dit liéu cia
client biing cdchrdp A véi T (Ts+A = T)).

4. Hop nhat: Tdc vu hgp nhit 3-way sé& dugc thuc hién tai server dé tdng hdp cdc chinh stra
dugc thuc hién tai client va tai server (Tg, Ty, T2).

5. Tao tip tin Ay: server s& tao mot tip tin delta mdi ti tdp tin hgp nhdt Ty va T (Tg -Tum
=Awm).

6. Tap tin Ay duge giti d€n client va duge rdp lai véi Tg (Tg + Ay = T).

<f)b"[n server client Q Tg
T, / T 5 | Ay=Tp-Th :
C& &_

 HopnhtTy, T, T,

4lTM

2y

oS
A
[
Hm g

Ay=Ts - Tu

A
T oM

=
(=21

Hinh 2. Dong bj hod dit li¢u bang phiiong phdp hop nhét 3-way.

1.3. Cich ti€p cén
Bai todn hgp nhit 3-way theo ciu triic d& ddng bd hod dugc gidi quyé&t bing cdch chia né
thanh ba bai todn cu thé nhu sau.
Gid si T va T, 12 hai ciy c6 thit ty duge din xudt tif cdy Ts. Chiing ta s& phén tich va thiét
k& mot cong cu c6 thé:
1. Thuc hién viéc hgp nhat 3-way theo cdu tric cdc cidy Ty, T, vd Tg va phat hién,
di€n t4 moi dung d6 x4y ra trong khi hgp nhat. Goi 14 bai todn hdp nhat cay.
2. Sinh ra tdp khéc biét giita hai cAy T; va T, dudi dang mdt kich ban chinh sita. Si
dung tip khdc biét va thdng tin clia cAy Ty nhdn lai dugc cdy T,. Goi la bai todn
tao khdc biét va rdp ciy.

2. Hién trang
Trong muc nay chiing ta s& xem xét mdt s cdch ti€p can hdp nhat theo ciu tric.
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UNIX diff3

Cong cu UNIX diff3 13 ddu cudi (front-end) clia cong cu diff, né cung cdp héd trg cho viéc
" hdp nhé't va tao khdc biét cdc tp tin vin ban.

Gia st chiing ta c6 tai liéu cd sd B, né c6 hai nhdnh By va B,. Diff3 thuc hién viéc hgp nhat
bing cdch sinh ra tdp khdc biét B® B, va rdp vao By, hodc bing cdch rdp vao B, tdp khéc
biét B® Bs.

IBM Alphawork — XML Diff va Merge Tool (XMLDiff)

IBM’s Alphaworks ciing phat trién mot “cong cu hgp nhdt va tao khdc biét XML”
(XMLDiff) [3]. Céng cu nay so sdnh hai tip tin ddu vao XML, va thé hién cdc khdc biét.
Ngudi ding khi d6 s& c6 thé hgp nhét tuong tdc hai phién bdn bing cdch chon nhanh nay
hay nhdnh kia tai nhitng vi tri khdc nhau.

DeltaXML

Céong cu hgp nhat ding d€ ddng bd héa, Trong DeltaXML [7] khong xét dén thao tdc move
do ho cho ring thdo ludn véi mot tdc gid phan tich cdc thay ddi trong 40000 tip tin XML
trén Web cho thdy thao tic move khong phai 13 thao tdc hay xuét hién. Tdc gid cho ring
Thao tdc move c¢6 kha ning 4p dung vdi cdc tai li€éu XML hon 12 dit ligu XML, ndi ma cidu
tric ¢6 khuynh huéng ¢ dinh hon.

3IDM

3DM [8] 12 cong cu hogp nhit xi Iy duge van dé hgp nhat dif liéu c6 cdu tric va c6 cd ch€
md rOng rit tot. Tuy nhién cong cy chua tin dung tinh ggi y cda cdc thé XML ma chi dya
vao cu tric dé thuc hién viéc hop nhit. Viéc xit 1§ dung dd cda cong cu con khd chi quan
va khong thin thién. Chéng han, khi x4y ra dung d¢ hai phién bdn ciing cAp nhat mét hat dit
liéu ctia phién ban nguyén thily, cong cu chon lya ty dong bang ché do xdc dinh quyén uu
tién (cho mot trong hai phién ban din xuft). Cong cu phdt sinh tdp khac biét va rdp cdy st
dung truc ti€p 4nh xa gifta hai cdy va gidi han trong hai thao tdc insert va copy khong tao
dugc tap khac biét t6i wu.

3. Gidi quy&t bai todn

3.1. Giong nhau vé ndi dung — ngit nghia

X4c dinh d9 giong nhau néi dung bing g-gram

Khoang cach chudi g-gram giita hai chudi dugc dinh nghia nhu sau [5]:

Cho T1a bo ky tu hitu han, ¥ * 12 tip tdt c4 cdc chubisinhra tf £ vd Tqla tdt cd cdc chudi
¢6 chidu dai q sinh ra tit £. Mot g-gram 12 mét chudi v = ala2..aq € Zq.

Cho v 12 mdt g-gram va x = ala2..an 12 mo6t chudi trong T *. N&u v = aiai+1..ai+q-1 cx véi
i ndo dé, thi v xuat hién trong x. Chiing ta k§ hiéu s& 14n xuat hién ctia v trong x 12 Gq(x)[v].
g-gram profile cda x 1a vectd Gq(x) = (G(x)[v]), v € Zq.

Khodng cidch g-gram giita cdc chudi x va y 1a chudn L1 clia Gq(x) — Gq(y) : Dq(x, y) =
Zve TG [v] - Go(IVIL

X4c dinh do gidng nhan ngit nghia biing tir dién Wordnet
WordNet [6] chita thdng tin chudn dudc tim thay trong cdc ty dién va ty dién dong nghia.
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Mot khdi niém thudng st dung trong WordNet 12 hypernym. Mot hypernym cia mdt thudt
ngit 12 mot thuit nglt tong quat hon phit hgp véi phdt bi€u “_____ is a kind of ”. Vi du,
dog 12 mot loai canine, do d6 canine la mdt hypernym ctia dog. Mot canine 1a mét loai
mammal, do d6 mammal 13 mét Aypernym clia canine. Piéu nay cit ti€p tuc cho dé&n khi dat
d&n mot thudt ngit dinh nao d6, rat tdng qudt; trong trudng hgp nay, dinh hypernym ctia dog
va canine 13 entity. C4c thuit ngit nay, lién quan v4i nhau thong qua khdi niém hypernymy,
hinh thanh m&t cdy hypernym. Quan hé ngudc lai goi 1a hyponymy.

*Khodng cdch gifta 2 nuit:
Cho 2 nit A va B. Khodng cdch giita A v B dugc ky higu 12 Distance(A, B) dugc tinh bing
cdng thdc:
Distance(A, A)=0
0 néu Similar(A, B)

Distance(A,C) + Distance(B,C) véi C = NearestAncestor(A, B)
né&u not(Similar(A, B))
(A<>B)

Distance(A, B) = [

Xdc dinh tif ddng nghia tiéng Viét

Hién nay, tir dién WordNet ti€ng Viét chua duge xay dung, va viéc hién thu’c tit dién
WordNet tiéng Viét nim ngoai pham vi clia bai bdo. P& minh hoa kha ning sk dung ti¥ dién
WordNet ti€ng Viét trong tudng lai, ching ta xdy dyng bo tir dién ddng nghia (va phin
nghia) ti€ng Viét.
Ching ta sit dung tir dién ti€ng Viét d€ do hai tir dong nghia (phan nghia) trong qud trinh
hgp nhat.
Giai thuft tim ki€m dnh xa ciy con
Chiing ta s& tim ki€m céc cdy con 16n nhit ¢6 thé ¢6 ctia Tg va T 4nh xa du’dc vdi nhau
biing gidi thuat heuristic greedy.

Hinh 3 Anh xa giita hai cdy

Anh xa gifta 2 cdy la tim cdc cdy con tuong Ung nhau trong 2 ciy. Su tlIdhg Ung (dnh xa)
dugc dinh nghia nhu sau:
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Anh xa chinh xéc giita 2 ciy con:

No6i dung ctia node gdc va cdc node con ciing nhu thit ty cdc node con ciing phdi giéng nhau
hoan toan. N6i chung c6 thé chong khit 2 cdy 1én nhau dugc.

Anh xa tuong ddng cdu tric:
No6i dung nit géc c¢6 thé khdc nhau nhung ndi dung ciing nhu thif ty clia cdc node con phai
gidng nhau hoan todn.Vay cdc chi€n luge chdp nhén 4nh xa tuong déng s& phu thudc cdch
chdp nhin d6 sai 1&ch gilta 2 mit g&c v4i nhau. Chinh tai y&u t& nay ching ta s& can thiép
vao biing 2 cdch do d6 sai 1&ch d6 1a 2 phuong phdp st dung:

-Tit dién ddng nghia

-Q-gram

Sau ddy 12 minh hoa ctla cdc phudng phép trén:

*Tir dién dong nghia
<forcast> <forcast>
<weather> Match <climate>
<tem> . <tem>
30 weather ~ climate: 30
</tem> 1 </tem>
</weather> </climate>
</forcast> </forcast>
*Q-gram
<forcast> <forcast>
<weather> <weathe>
<tem> Match <tem>
30 30
<Rams weather ~ weathe <l
</weather> </weathe>
</forcast> </forcast>

Pé€ thuc hién viéc 4nh xa ciy con ta st dung gidi thuit greedy: 14y mot node trong T, va
toan bo cdy Tp lam thdng tin vio, va trd vé mdt node trong Tp 12 gbc clia ciy con 4nh xa 16n
nhat.

3.3. Thuét todn hgp nhat 3-way theo cdu tric

Chiing ta c6 thé hinh dung ¥ tudng hgp nhit nhu sau:

Tién trinh hgp nhi't gom 3 giai doan:
* Giai doan tao danh sdch hgp nhdt cia mdi cdy con dwa vao cdy Tg. Giai doan nay
cdc thay d6i dic trung ciia ciy con so vdi ciy Tp s& dugc danh dau bing 2 thao tic 1a
treo nhitng node dugc thém mdi va khod nhitng node bi di chuyén.
* Giai doan tao thanh c4c cip hdp nhit. Input ciia giai doan nay chinh 12 2 danh sich
hdp nhit ma ta c6 dugc tir giai doan 1 cda 2 cdy con Ty va T,. Output 1a danh sdch
cdc cip node s& dugc thyc hién hgp nhit & giai doan sau. Moi thay ddi dic trung cia
2 ciy con ma ta xdc dinh & giai doan 1 s& duge bao luu trong giai doan nay.
* Giai doan hgp nhit cdc cip 14y tif danh sdch c6 dugc & giai doan 2. Ta s& thuc hién
hgp nhit tirng cip trong danh sdch nay. K&t qud sé 12 mdt node mdi trong ciy hdp
nhat.
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X1t Iy dung d§ cdp nhit / cip nhit
Trudng hgp dung do tag name clia element node s& dugc xi¥ 1y bing ba option:

- Tu déng chon theo Ty

- P€ ngudi ding tir chon

- Chon biing cdch do khodng cdch ngit nghia clia tag name bing c4ch sit dung WordNet.
Trudng hdp dung do text node ciing s& dude xif 1y bing ba option:

- Tu ddng chon theo T,

- P€ ngudi diing tu chon

- Cho phép chinh stta ndi dung ctia Text node.

Pé ting tinh hiéu qua cho céng cu, qué trinh xi¥ 1§ dung d6 cip nhat/cip nhit Text node s&
dudc chia lam hai giai doan:

- Tinh khédc biét gitta Text node thudc Ty va Ty va gilta T va T,.

- Chon lya, chinh siva.

Viéc tinh khac biét ndi dung cia hai Text node dugc cho bdi thuit toan tinh LCS [4].

3.4. Phat sinh tip khac biét giita hai ciy va rap ciy
Pé xuit ra tdp khéc biét ciia hai tdp tin XML T; va T, ching ta sit dung thuét todn tao kich
ban chinh sita [1] d€ c¢6 tip diff cuc tiéu nhung khong tap trung vao viéc diff ¢6 duge mi héa
dé than thién ngudi ding hay khdng, muc dich clia chiing ta 12 tap diff ¢6 thé dudc rdp vdi
T, d€ sinhra T).
Pé mo ta khac biét gifta hai tdp tin XML (hai cdy c6 thi tu), ching ta st dung khdi niém
kich ban chinh stta chi phi cuc tiéu. Kich ban chinh sia chi phi cyc tiéu cda hai ciy dugc
dinh nghia bing cdch st dung cdc thao tdc insert node, delele node, update node va move
subtree 1am cdc thao tdc chinh sita cd ban. Ta chia thanh hai bai todn con:

(1) tim ki€m mot 4nh xa gitta cdc ddi tugng trong hai tip tin.

(2) tinh kich ban chinh stra.
Né&u cdc ddi tugng c6 cic dinh danh duy nhAt, bai todn thit nha't duge don gidn hod va chiing
ta ¢6 thé sit dung tinh chat nay dé ting tdc do xi 1y. Ching ta s& sif dung két qui 4nh xa
trong giai doan 4nh xa cdy (chi st dung phin 4nh xa chinh x4c) dé thuc hién ti€p viéc tinh
kich bédn chinh sita.

Viéc tdi phat sinh T, tir T, va kich bdn chinh stra chi 12 4p dung cédc thao tic dudc liét ké
trong kich ban chinh sita vdi T).
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4. Ki€&n tric tdng quat

Hinh 4. Kién triic ciia cong cu hop nhat Tap tm XML

Hinh 4. trinh bay ki€n tric tdng thé cda chudng trinh. Cong cu doc thong tin ddu vao t hai
hodc ba tdp tin XML va phan tich cdc tdp tin thanh céc cdu tric cdy ndi tai. Cdc node trong
cu tric cdy sau d6 s& dugc dnh xa v&i nhau.

Piém manh cia kién tric nay chinh 1a cho phép tuong tdc véi ngudi dung Khi qua trinh hgp
nhit xdy ra cdc dung do, viéc chon lua k&t qua cé thé dudc thyc hién ty dong nhung cling co
thé cho phép ngudi ding quyét dinh.

Cong cy dugc thi€t k€ tryc quan va dé sit dung, thong tin ddu vao 14 cdc tip tin XML chuén.
C5ng cu phét sinh tip khdc biét khdng yéu cAdu mdt tri thifc ndo cdng thém vi § diy yéu ciu
1 tao tap khdc biét cwc tifu va “rap” lai cho diing cy ban ddu chi khong cAn phéi danh gid
hodc tim ki€m mot 4nh xa tot theo nghia trong bai todn hgp nhat.
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6. K&t ludn
Bén canh céc tinh chinh vé 4nh xa md, trén cd s tién dé dit ra 1a viéc hgp nhét chi dua trén
sy hé trg t6i thi€u, bai bdo cling da cai dit thit nghiém hé théng do ngit nghia biing tir dién
WordNet dya trén CSDL prolog ctia Pai hoc Princeton nhung di chuyén d8i sang cd ché
thich hgp hon dé hd trg qué trinh do ngi¥ nghia gifta hai node nhim budc diu xir 1y qu4 trinh
dnh xa va dung d9 mdt cdch tinh t€ va hitu ich hon; do chiing ta ddnh gi4 ring tuong lai, cdc
may di déng c6 cai dit sin WordNet 12 vAn dé rdt thong dung va né chi chi€m mét lugng
khong gian (cling nhu thdi gian xi 1y) khong ddng ké (khodng < SMR). Bén canh 46, dé
chitng minh vdn dé hd tr¢ da ngdn ngit clia hé thong, bai bdo cling di cai dit thit nghiém Tu
dién DPong nghia-Phin nghia ti€ng Viét (do hién nay chua cé ty dién WordNet tiéng Viét).
D€ xit Iy dung d6 bai bdo phén biét dung d6 TagName va dung d§ Text Node. B&i vdi dung
dé TagName, do tinh ggi ¥ clia cdc TagName, ta ¢6 thé sit dung WordNet d€ chon lua tu
dong. DP6i v6i dung do TextNode, thong qua thuit todn LCS, ngudi dung cé thé nhan biét
dudc cdc khdc biét gifta cdc ndi dung dung d6 va c6 thé chon lya hoic chinh sita truc tiép
trén cac TextNode bi dung do.
Chung ta da sl dung viéc ma héa tap khdc biét dudi dang mdt kich bén chinh sita cho phép
cyc tiu héa tip khdc biét, nhung khong sit dung kich ban nay dé hgp nhit. Vi cich tiép
cdn nay, bai bdo da khdc phuc dudc hai nhugce diém trong qué trinh hdp nhit (tranh van dé
dudng din c§ dinh) va trong qud trinh tao khédc biét (cyc ti€u hda duge tip khéc biét).
Céc van dé can dugc gidi quyét ti€p theo d€ hoan thién cong cu bao gom:

- Nghién ciu cdi tién thuit todn hgp nhit 3-way, nhit 12 cic trudng hdp dung d6 céu tric.

- Nghién citu ing dung cdc thuit todn tao khdc biét mdi dé c6 tdp khidc biét cang nhd

cing tot. ;
- Thé hién kich ban chinh sita ciing nhut cdc T4p tin XML dudi dang than thién ngudi
dung.
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- X Iy DTD (Document Type Definitions): hai tip tin c6 c4u tric giong nhau nhung DTD

khac nhau cin phdi dudc nhén biét.

- Xt 1y dit liéu dang CDATA trong tdp tin XML.
- Xt Iy Tag Name c6 tén dai (phdi x 1§ ngdn ngi).
- Xem xét ngit nghia ctia Text Node.

MERGING STRUCTURED XMLFILES

Dong Thi Bich Thuy, Dinh Hung

ABSTRACT: The paper uses the approach of 3-way merging structured, take a XML

file as a based file with entries are three XML files TB, T1 and T2 — TB is the based file,T1 and
T2 are branches which conclude the diffrencies compared with TB or changes from TB.

The merging process almost bases on the structure matches between branched files through the
based file. To improve the accuracy of the matching process, the paper proposes an add on
methode in order to sharpen it by using Wordnet to the tag of the XML tree.

Beside, the recommendation approach of this paper allows to detect and to solve conflicts that

happen during merging process in some levels. The solution for solving these conflicts is the
key of successful merging.
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