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LOI CAM ON

Dé c6 thé hoan thanhiugc khoa ldn cé Kt qua nhr ngay hém nay, ngoairsnd
lyc ocaa chinh Bn than, t6i con nin duoc ar gilp d& tir Nha trong, thy ¢, giadinh va
ban bé,d6 ladiéu may nan déi véi toi, va ding 1a ném hanh phc.

Dau tién, em chan thanham on giang vién, tén § Nguyén Dai Tho, ngroi da
hudng din trec tiép cho em 1am khéa &m nay. TAy da gianh cho em néil thoi gian dé
thao luan vé van dé nghién ¢u, nhét tinh 1 trg em trong véc nhin nfin, danh gia ¥n
dé gap phai va phat trén y trong. HS tro em trong vc kiém nghém, mé plong chrong
trinh dé cé Kt qua danh gia va gép y En cho em thrc hién khoéa ldn nay.

Em xin &m on trudng Pai hoc Cong Ngh- PHQG Ha Nboi da to diéu kién cho
em tham gia bc tap, rén luyn va sinh het trong mai teong Ht, hién dai. Dac biét 1a tao
diéu kién cho em tham gia tft hién khoa ldn, cho em 6 hoi phéat huy ¥n kién thic, ky
nang da tiép thu duoc, aing nhr phat huy ki ning nhin nén van @& khoa hc-cong
nghé-cuoc Hng trong thh wrc hoc tp caa minh sau khéagl.

Va 1oi cam on sau §c t6i mwn gianh cho gidinh t6i, dic biét 1a bd me tdi, nhirng
ngudi vat va ngaydém laodong dé lo cho tdi cé th hoan thanhdt khoa toc, lubndong
vién ti hpc tip cho Bt, tao diéu kién cho toi ¥ mit vat chat trong qud trinh theodle tai
truong.

Cudi cuing, ti xin @i 16 cam on i nhitng ngroi ban cia téi, @m on cac hn da
gilp d& t6i khi tdi gip khé kHin trong hoc tap, ding nhr trong cc $ng. Pic biét dé
hoan thanh khéa ém nay, cac in con gianh tbi gian dé thao luan cing toi, giup toi thu
thap két qua mé ptong.

Ha Ngi, thang 5 @m 2010.

bao Van Toan



TOM T AT NOI DUNG

Trong cac md hinh client-server, mé hinang ngang handip trung hay mé hinh
mang ngang hang lai ghépéun mot nguoi dung & trong mang sr dung may tinhdé tim
kiém tai nguyén thi wic tim kiém ladon gian boi sy hd tro cua server hic siéudiém nut.
Tuy nhién, ¥i md hinh mng ngang hang tha tdy viéc tim kiém lai khéngdon gian, d6
|a boi vi diém nat tim kém khdng c6 thdng tinivri tai nguyén, khéng cé théng tiinh
tuyén, aing nhr théng tin & cacdiém nuat khac trong eng, tir cacdiém hang xém i
né. Chinh Bi nhitng dic trung nay,da c6 nhéu bai bao, céng trinh nghiéiie trege day
dé xuat ra ghi phap @i tién phrong phap tim K¥im don Ié haydé xuit pheong phap tim
kiém két hop nhr la: phrong phap tim Km dong [20], phrong phéap tim Km lai
[14],...Ngoai ra con co rilng dé xuat dé cai tién hiéu suit tim kiém caa cac plrong phap
tim kiém don Ié nhue trong céc tai Bu [16], [17], [23].

Tuy nhién clra c6 bai bao nadé cap dén viéc két hop 2 phrong phap timion Ié
theo trinh &: pheong phap di chudn ndiu nhién tegc va phrong phap phat tran sau.
Khoa Iuan cia chdng toidé xuat phrong phap tim Kim lai ghép ndi tir v twéng nay, sau
d6 thyc hien md pldng cac plrong phap trén @t sb dang dd thi chung éa mang ngang
hang thdn tdy. Chang téi &ng dua ra cac phan tickianh gia ¢ cac plrong phap tim
kiém.

Phrong phap @a ching tdi cho & qua tt tréndd thi luat ham nii trong mét sH
truong hop, con Wi td pd phan em thi cho Kt qua kém fon nheng 6t hon so \oi
phuong phap phat tran tréto thi nay.
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MO PAU

Thé hé mang Internetiau tién co tén la ang ARPANET, mang nayduogc phat trén
tir du &n @a B qudc phong My vao nhiing rim cudi cua thap nién 1960. Mc dich aia
mang ARPANET la dingié chia € cac tai nguyén tinh todn va cac taulgita cac trung
tam nghién ¢u khac nhau trénudc My. M hinhdau tién dia mang ch c6 4 may, nting
may nayduoc dit tai cacdia diém khac nhau 1a: Tidng Pai hoc California, trung tam
nghién &u phat trén caa Hoc vién nghién ¢u Stanford, trong Pai hoc California i
Santa Barbara vBai hoc Utah. CAc may trong ang ARPANET dau tién khéng cdtic
trung gi gbng nhr client hay server, chindiroc xem 1a ngang hang nhau \dyvmang
nay conduoc goi A mang ngang handau tién.

Céacung ding dau tién va wot troi trén mang Internet 1a: FTP va Telnet..vv.nig
ban than chingal 1a cacung ding client-server, sau khiang Internet xét hién thi cac
tng ding phét trén cho mng chi yéu laang ding cho md hinh ang client-server. Ngay
nay, caarng ding mang ngang hanging to nén plo bién hon va ngay canda chng nhr
la: BitTorrent, Skype, FlashGet, Gnutella, Sopchistpster...vv. § tro lai va phat trén
cia cactng ding mang ngang hang la vigstdn tai cia mé hinh mng client-server c6
nhiéu han ché. Biéu do cé tié thay rd rang, server khdng&Huu tit ca cac thdng tin ma
client yéu @u duoc bodi vi van dé luu trir ¢é han va khi $ lugng client ing dén mac do
naodo thi nhu &u \é tai, bang thdng dng 18n dn dén viéc cac server khdng co kiming
cung @p dich w cho céc client tham gia vao, chi piti mo rong mang la tn kém. Tuy
nhién, Wi mé hinh mng ngang hang cé &hiai quyét duoc nhing Vin dé nay, ngoai ra
con &in dung duoc src manh #p thé caa cac may tham gia trongéei tinh toan, 8 dang
ma& rong va chi phi thp.

Mang ngang hang c6 rii tiéu chidé phan lai nhung phan lai mot cach trong
dbi dya tréndic diém ciu tric dia mang thi phan chia thanh 2dio: loai cé ciu tric, va
loai khéng c6 éu tric. NHing mang ngang hang khéng cawtric condugc phan chia
tiép thanh 3 lai: mang ngang hangip trung, mng ngang hang tha tdy, mang ngang
hang lai. Trong khoa &n aia chang t6i, ching téip trung vao cac moé hinhamg ngang
hang than tay.

Hién tai, dé tim kiém thong tin hay tai nguyén trén Interneiuthét ngudi sir dung
thuong théng qua cac trinh détydé truy cip t6i cac server cungap dich w tim kiém



nhu Google, Bing..vv..sad6 ngroi sir dung € guri yéu ciu tim kiém caia minh 18ndo.

Khi tim kiém v6i Google, ngdi ding $ nhan dugc hang nghin & qua, c6 @ nhiing két

qua ching lién quan gitén théng tin ma ngoi dung én, thim chi c6 @ nhirng két qua da

qua di va khéng condn tai, hay @& nhiing két qua khéng cé gia it Biéu nay lam cho
ngudi dung c6 qua nku théng tin ra clon khdng én thiét va & gay &n on. kho chiu.

Tuy viéc tim kiém cho Kt qua nhanh nirng nHing may tim kim nay \n con nhéu

nhugc diém khac nix 1&: VAn dé yéu éu nhiu phan arng dé hd tro leu trir thdng tin va tai
nguyén b sung, ¥n dé khi may chi tim kiém dot nhién am ngrng hait dong, \an dé khi

ma kich thrdc mang ting I&n trong khi & lugng may B tro cho dch wi tim kiém 1a cé
han, van dé cac tai nguyén dhiugc phép ru hanh trong & bo..vv.. Nhrng mot dich w

tim kiém twong tr madugc caidat trén mang ngang hang thi cé&hyiai quyét dugc cac
van dé véi két qua tim kiém tra v&, ngoai ra con c6 néi loi thé khac nhr 1a: han ché két

qua khong @n thiét, khdng lo hén trong may cli bi ngrng hait dong, khéng lo dn dé

kich thréc mang ting...vv.., thdng tin cé ththam kfo thém trong tai &u [3].

Cécung ding chia 8 tai nguyén ph bién caa mang ngang hang vaodhdiém hien
tai nhu 1&: BitTorrent, Napster,...vv. cAmng dung nay théc md hinh mng ngang hang
tap trung va mng ngang hang lai. ¥¢ tim kiém tai nguy@n i cac mé hinh nay l&on
gian va viéc tim kiém giong nhr tim kiém trong mé hinh client-serveibvi dugc o trg
boi may chi tim kiém trung tam hay siédiém nut (SuperPeer hay SuperNode)idaim
kiém khong phi la van dé d6i véi cac mo hinh mng ngang hang najhung mé hinh
mang ngang hang tha tly khéng én tai may chi tim kiém trung tdm hay cac siétiém
natdé leu trir thdng tin \é cac tai nguy@duoc cacdiém nat khac trong emg chia 8. Do
d6 mang ngang hang thn tdy 1a mdt mé hinh mang dic biét va viéc tim kiém 1a van dé
guan tpng Wi mang nay.

Néu mot coéng ty hay & chic xay drmg md hinh rang theo kéu mé hinh mng
ngang hang thn tay thi @n thiét c6 mdt tng dung dé hd tro nhirng ngroi dung may
trong ¢ thbng mang co6 tié tim kiém cAc tai nguyén chia grong 6 chic, cong ty. Cac
tai nguyén chiaénay co ti 1a: A&m nlac, phim,anh, tac pAm van hoc, khéng giandu
trix, thiét bi dat tién hay théng tin duith, théng tin Bi hop..vv.. dia cac thanh vién trong
cong ty, & chac chia 8.

Dbé dap tng viéc tim kiém tai nguyén trén moé hinhamg nay cé it s6 pheong
phapduoc da dé xuat nhe 1a phrong phap phat tran (hay lada) va lrse dich chugn



ngau nhién, nkng phrong phap nay ching tébgla nhém plrong phapdon Ié pho bién.
Ngoai ra c6 rt vai cong trinh nghiénow dé& xuat vé tim kiém treée day, cac cong trinh
naydé xuit cac plwrong phéap tim Kim két hop 2 phrong phapdon I¢, d6 1a: phrong phap
tim kiém dong [19], phrong phép tim Kim lai [5], phrong phap tim Kim lai [14], ...vv.
Phrong phap lai trong taidu [14] thrc hién nhr sau: phat tranwoc, 10 saudé thee hién
di chuyén ndiu nhién trén cac nat phat tran titagc. Tat ca cac plrong phap kt hop
duoc dé xuat truée day 1a cé g két hop caa ¢ phuong phap phat tran va pbng phép di
chuyén ndiu nhién nling déu duoc xay drng theo tiéu chi pfm vi tim kiém, tly theo
pham vi va céch thic ma c6 s két hop thoa man.

Dbi véi mo hinh mang thuin tdy dodic treng ciu tric dia mang va ki vi viéc luu
trir tai nguyén |a ngp nhién, Bt ky trén cac nat trong amg khidoé cac plrong phéap tim
kiém duoc ar dung dra trén pam vi chi mang tinheée legng va it kho dé chon lva gia
tri chinh xac plm vi 1a bao nhiéu chodp ly. Néi chung Wc tim kiém céc tai nguyén
trong md hinh mng thuin tdy Van la tim kém ndiu nhién i cac théng tin tim Km
khéngdugc biét trugc. Cach tikc tim kiém co tié [a sr dung phrong phap tim Km ma
don thuiin haic 1a c6 s két hop aia nhéu phrong phap tim Kim ma.

Gia s trong trong hyp chdng ta phat tran toa pham vi co the cua phat tran
nhung chra c6 tai nguyénam tim, saudo lai phai mat vai lan di chuygn ndiu nhién ngi
thay, néu nhr lam ngroc lai thi  c6 héu qua thé ndo, nlr vay day ding la ndt trong
nhitng tnrong hop cin xem xét. Véc thec hién thi tu ngeoc lai S8 ¢6 trinh tr tim kiém 1&:
thuc hién di chuyn ndiu nhién & ching king Wi luong phat tran trén, satd thyc hién
phét tran vai boc tiép theo thi & khéng lam ing ti cho cac nat khac va khéng gént
bang théng chung toanang. DX nhién gh thiét chung cho cac plong phéap tim Km van
la khong tié biét vi tri nao co tai nguyén, khdng cé théngdinh tuyén i cac nat khac
trong mang tnr nat hang xém.

bong thyi trong cac phong thirc dé& xuit truéc day chra cé phrong thrc nao &
dung cho plrong phép di chudn ndiu nhién trréc, Bi saudod sr dung phrong phap phat
tran. Vi vy chiing toidé xuat xay drng phrong phap tim Kim lai ghép aa minh da
trén y trong do, khong chdé xuat pheong phap tim Kim chadng téi con phan ticdanh
gia cung i cac plrong phap tim K¥m khac dra trén céc tiéu chianh giadé co thé thiy
duoc phrong phap tim Kim nao cho Ku qua tét, phrong phap nao khdng i qua.



Két qua sau md pbng cho thy pheong phap tim Kim lai ghép bin thé thir ba va
thir nhat cia chiing ti @ng cho Kt qua t6t khdng kém gi piiong phap phat tran tréto
thi luat ham nii v6i luvgng théng bao % sinh ra 8 lugng nut tringdp théng béao 1a ép
hon. Con i luong thdng bao truyan N (N 1a $ rat 16n) thi phrong phap lai ghép Bin
thé thir ba va plrong phép laité xuat trong [14] va plrong phép lai ghép Bn thé thir tu
cho Kt qua tét, tuy nhién cac pkong phapdi cho Kt qua sd lwgng nat b tring Ep théng
b&o truy vn cao.

Trén t6 pd phanwn thi phrong phap di chugn ndiu nhién ¥n 1a 6t nhat déi voi
lwong théng bao truyan nho va I6n, phrong phap lai trong taidu [14] ding 1a phrong
phap 6t, con cac phiong phapdé xuat caa chdng tdi cho giaittét hon phrong phap tran
nhung Van 1a phrong phap di. Nhung $ nut nkin théng bao truyan du thira trong
phaong phép @a chiing toi la it bin. Ngoai ra chiing téi cadanh gia riu 2 phrong phap
vé mirc do phan b tai, danh giadé nhin nln tong quan @ két qua caa cac plrong phap.

PHn tiép theo @a khoéa ldn dugc 6 chic nhr sau:

Churong 1: Tong quan ¥ mang ngang hang. Trong ebng nay, ching toi gi thiéu
mot cach éng quan cac kn thic lién quandén mang ngang hang mhla khai ném vé
diém nat (peer), khai Am mang ngang hang, cadc mé hinlamg ngang hang ém tai.

Churong 2: Ly thuyt d6 thi va cac dngdo thi mang. Noi dung chiing ti trinh bag
trong chrong nay, tomuoc ly thuyét b thi nhu : khai ném d6 thi, khai ném bic cia mot
dinh trongdd thi, cac dngdo thi. Va fip trung vao cacahg do thi mang phuc vu cho mé
phong aia ching téi nia : d6 thi ngiu nhién,dd thi luat ham nii, t6 pd phanem.

Chrong 3: Cac phong phap tim Km da dé xuét truée day. Trong clrong nay,
chang toi trinh bay cac pbing phap tim Kim da duoc dé xuat: Cac plrong phapdon 16
phrong phap phat tran, ping phap di chudn ngiu nhién. Cac pkong phap kt hop aia
2 phrong phapdon I¢: pheong phéap tim Km dong, phrong phép lai ghép.

Chrong 4: Cac phong phép tim Kim lai aia ching tdi. Nfing dé xuat, huedng gii
quyét trong véc két hop 2 phrong phéapdon Ié theo cach @a ching toi, theo an dé
chuing téidit ra, duoc trinh bay chi it trong chrong nay.

Chrong 5: M6 plbng vadanh gia hdu mang. Trong clrong nay, chang téi gi thiéu
mot vai do do dé 1am @ s danh gid nt phrong phéap tim Kim t6t hay khéng dt so i



phuong phap khacbo 1a : mic d6 bao pli, $5 lugng nat nkn truy \an du thua, t 16
thanh coéng, cac truyam thanh coéng, va il qua truy Van.

Két qua cia cAc mé pbng ding dugc trinh bay trong arong ndy. Va cac riim xét,
danh gia ¢ gia ti cua cac plrong phap tim Kim da dat duoc.

Chuong 6: Két luan vadinh hréng. Tir nhitng kKt qua thu duoc, ¢ chuong 6, trong
chuong nay ching tadi dén két luan, danh gia ¢ dé xuat cua ching tdi so & nhiing dé
XUt da néu, tim raru diém, nhroc diém cia phrong phap vaut do dé xuat huéng phéat
trién méi, ciing nhr cdng véc dr dinh tién hanh tronguong lai.

Nhu vdy trong pfan nay, ching tdi @i thiéu tong quan & khoa ldn caa chung téi,
ciing nhr trinh tr ndi dung \dn dé ching toi & trinh bay.



CHUONG 1. TONG QUAN VE MANG NGANG HANG

Hién nay, tén gi “ mang ngang hang ” hay “ ang dong dang ” va cacing ding
cia kiéu mang nay nlr 1a: Napster, Skype, BitTorrent, FlashGet, Sopct3®...vv..
khéng con xad gi woi nguoi ding Internetdic biét 1a nhiing ngroi dung ¢6 nhu &u vé
tim kiém tai nguyén, chiaéstai nguyén nti: phan mém, phimanh, am nhc, file vin ban.
Mang may tinh giatinh ding la ming ngang hang khi mgi ding déu hinh may tinh theo
nhom (WorkGroup), cho phép cac may trong nhom éécthia € file, may in va cac tai
nguyén, thit bi khac. Nhr vay, sr ph bién cia mang ngang hang I&trong nhrng hiéu
biét vé mang ngang hang,ing nhr mang ngang hang bad®m nhirng thanh phn gi? Tk
naodugc goi l& mang ngang hang?4D trdc ra sao? Hb dong ra sao? C6 bao nhiéwio
mé hinh nang dugc goi 1& mang ngang hang?..vv..tida pHin ngroi ding chra cé céi
nhin Hng quan va chi ét vé ching. Trong clong nay, ching tdigstrinh bay ¢ nhing
van dé do, khéng chdé hiéu rd v mang ngang hang ma con co gitp chécviim héu
cac \in & lién quandén noi dung tép theo @a chang toi.

Pau tién, ching téi&trinh bay ¥ cac thanh pin trong mng ngang hang va khai
niém mang ngang hang. Satd, ching toi & gioi thiéu vé cac lai md hinh mang ngang
hang, trongdé ching tdi & tap trung trinh bay chi é mé hinh mng ngang hang lién
quandén van @ khoa Idin cia ching t6idd 1a mang ngang hang thn tay. Mot mé hinh
mang ngang handac biét.

1.1. Thanh phin ciu tao mang ngang hang

Trong cac mé hinh amg ciu trac kéu client-server thi thdng tidng, du tric da
mé hinh nay baodn 2 thanh pln chinh 1&: client (may khach) va server (méag)ciuy
nhién trong md hinh amg ciu tric kEu mang ngang hang thi thanh frhlai 1a cacdiém
nat .

1.1.1.Khai niém diém nat

Piém nat tén #ng Anh 1a “peer”. Mt diém nut la nét thanh phn trong mang
ngang hang. Bu danh gia ¢ mat truc quan thi cé ththay diém nat throng duoc hiéu 1a
mot may tinh, thit bi di dong, may in, hay tlt bi hd trg ca nhan..vv..Tuy nhién, khdng
thé dinh ngha diém nat 1a not thiét bi nhe thé vi 8 khong tié hién dugc dling khai ném
vé diém nuat. Neu nhin nfan diém nat nhr [a mdt ang dung dang chy trén ndt may tinh



don va may tinh naguogc két ndi vao mdt mang nhr mang Internetdinh ngha nhr thé
nay ding khong th hién duoc chrc ning va #t ca nhirng thé hién cé tié caa diém nat
dugc. Nhr vay, réu nhin niin phién dién vé diém nut thida l1am gim kha ning aia mot
diém nat va chthdy n6 gbng nhr mot thiét bi cé thé daptng cacdiém nut khacdang
chay trong mang.

Trong tai léu [3] ¢& phét biu day du vé diém nat nhr sau:

“M 6t thue thé ndodd co kh nang thre hién chrc ning c6 ich naaé va truyn dat
cac Kt qua caa chrc ning do toi cac thrc thé khac trén mit mang, bt cach toc tiép
hoac gian tép, duoc goi la mot diém nat”.

Nhu vay, tir dinh ngha ta c6 th thdy mot diém nat né 1a mt thanh pén thiét bi nao
d6 trong mng, c6 th & may tinh ca nhan, cééli thiét bi hd trg ca nhan, hay thi bi di
dong, router, modem, may in...vv. Khi cac thantipmay tham gia vao ang thi ndi
thanh pln s chay caciing ding naodé dé thuc hién chic ning aia minh nix: hoic chia
s¢ tai nguyén file, chiaéstai nguyén khong gianri trit, chia ¢ tai nguyén phn oing,
chia € tién trinh nhan&i, cung ép Mdi dung...vv.hdc S tro dinh tuyén haic nhan chia
¢ tir cAc thét bi khac trong rang haic tim kiém tai nguyén...vv.

Trong not b tai liéu thi khai ném diém nat conduoc hiéu 1a nat hac nt .

1.1.2.Cach phan lai peer trong mang ngang hang

Theo dinh ngha ¢ trén “chrc ning c6 ich” 1a ph thuc vao tng loai diém nat,
céng veéc madiém natdo déam nhiém. Dodé co th phan 1am 3 lai diém nat khac nhau
nhu trong tai [éu [3] d& phan chia:

- Piém nut théng thong : Tén teng Anh la “Simple Peer”, la 6t diém nit binh
thuong trong mang ngang hang, nduoc thiét ké cho ngroi dung cwi. Mot diém nat
théng throng € cung @p dich w cho caatiém nit khac vaing nhin sr cung ép tir cac
diém nuat khac trong amg. Tuy nhién, trong trt ¥ mot diém nat thdng thong € nam
trong mdt mang riéng bét, haic 1a ding sau mt twong kra nén cadiém nut khac am
phia bén ngoaiéskho co tié giao tép tryc tiép v6i diém nuat théng throng mim dang sau
tuong hra.

- Piém nat gip ¢o: Tén téng Anh 1a “Rendezvous Peerinyg la mdt loai diém nat,
tuy nhién n6 Bm phia ngoai cac ang riéng bét, nhiém vu cua né 1a cungap céc théng
tin dé tim kiém cécdiém nuat khac va cac tai nguyénaxdiém nuat khac cho cadiém nat
théng throng gri yéu cu tim kiém.



- Biém natdinh tuyén: Tén téng Anh 14 “Router Peer”, 1diém nut cung ép cac o
ché dé chuyén thong tin giao @ip gitra caadiém nat khac i nhau, cho phép céac théng tin
nay wrot qua cacitong lra hdic cac thét bi chuyén doi dia ch mang.

Nhom diém nat 1a: nét nhom caadiém nat cé cung @t muc dich hay dch w,
thuong goi 14 Peer Group. Catiém nit trong mt nhoém § chia € théng tin cho cadiém
nat khac trong nhém va cédém natd ngoai nhom khéng #htiép can dugc.

Phan trinh bay trénda néu rd khai gim vé diém nat, nhomdiém nat, éing nhr cach
phan lai diém nut. Ngoai cach phandonhu trong tai léu [3] thi phan lai diém nat nhr
trong céac tai Bu khoa fvc, ki thuat khac hi co sr khac bét, ching han nhr trong tai léu
[2], [12] phan chia thanh 2dodiém nat [a:diém nat thong trong va siéudiém nit.

- Piém nut thong throng : 1a ndt diém nat binh tikong, Mt thanh phn trong mang,
tham gia vao rmng, khi tham gia vao amg thi cacdiém nut laai nay chia 8 tai nguyén
hoac nhin chia $ tir cAcdiém nuat khac trong eng.

- Siéudiém nut: Tén #ng Anh 1a “Super Peer” tio “Super Node”, |a dt diém nit
trong mang, ching co vai trd ¢ ly diém nut trong ving (gin Iy vé cac peer, thdng tin
tai nguyén ma cac peer chig thong tindinh tuyén...vv..), dinh tuyén cho caatiém nit
trong mang sangdiém naté vang khac. Noi chung oy du tinh ring aia ba lai diém
natda mé & o trén, trc 1a n6 khdngdu trir tai nguyén ma drcung ép, quan ly théng tin
vé tai nguyén, gan ly cacdiém nit trong ving@a noé,dinh tuyén cho caatiém nat sang
vung khac Au cn thiét va gilp cacliém nat trong viing tradoi véi cacdiém nitoé vang
khéc.

1.2. Mang ngang hang
1.2.1.Pinh nghia mang ngang hang

Trong tai léu tham kko [2], Oramda dinh nghia V@ mang ngang hang mhsau:

“Mang ngang hang 1a Bp ang ding #n dunguu diém cia feu trir cAc tai nguyén,
cac chu trinh, é dung, gia tr hién dién cia con ngoi ¢ phia ria éa mang Internet. Bi
Vi Viéc truy @p t6i cac tai nguyén phip trung nay ding nhr dang hat dong trong nat
moi treong két ndi khdng on dinh va céaatia ch IP khong tk doan tuéc duge, cac nit
mang ngang hang ghhoat dong bén ngoai dithéng DNS va cé qudn ty tri dang K
haic hoan toartoc lap voi cac may ch trung tam”.



Theodinh ngha nay, mng ngang hang la & hé thong phan tamic biét trong ting
trng ding, & 6 mdi cap diém nat cé té giao tép véi nhau théng qua giaoth dinh tuyén
trong cac dng mang ngang hang. M diém nut gir 1 d6i twong dr liéu naodd co tie 1a
nhac, anh, tai léu,..vv... Mbi diém nat co6 th truy Vin t6i d6i tuong n6 @n tr cacdiém
nat khac thdéng quaékndi logic trong ing mang ngang hang.

Sau nay, Oram va c&@bng nghép da dua radinh ngha a ban va hoan cimh ton:

“la Peer-to-Peer system ig]self-organizing system of equal, autonomousiesitit

(peers)[which] aims for the shared usage of distributed resouines networked envi-
ronment avoiding central servicé$12].

O

server \

Ej Tajuyén

Response

Hinh M6 hinh nang client-server

Request
Client

Trong md hinh nng client-server niné Hinh 1 bao §m: may client va may server,
c6 nhéu may client truy #p t6i may serverdé tim kiém tai nguyén. Ning trong nang
ngang hang khong c6 khaiém may tam (client) hay may ah (server) ma chcé khai
niém cac nat (peerdéng vai tro nir ca client va server. Hay cadugc goi la “Servent”
duoc ghépir “Server” va “Client”.



Ellw
Elw

Hinh 2. M6 hinhang ngang hang

Céacdinh ngha & mang ngang hang trén ladinh ngha tiru trong va dng quat
cho mang ngang hang noi chung. Caéi véi mang may tinh ngang hang tiinh ngha
theo tai Igu[12] nhr sau:

Mot mang ngang hang badm cac phn tir may tinh:

(1)  duoc két ndi bai 1 mang may tinh,

(2) dia cH c6 tré trong 1 plam vi duy nhit, va

(3) chia € 1 giao thirc truyén thdng chung.

Tat ca cac thanh pin may tinhddng nghia wi cac nit hay cadiém nat, c6 vai tro
twong duong nhau va co trach rém chia ¢ vaduoc dung cac tai nguyén.

Do d6 ddi véi cAc ming may tinh ngang hang, khi xem xébtrdiém nit ta co th
hiéu d6 1& may tinh. Tuy nhién trong fpim vi caa khoéa lén nay, ching téi khondé cap
dén van dé vé cac giao thc chia 8, giao thic truyén théng gira cacdiém mat, dging nhr
cach thirc haat dong aia trng diém nGt ma chnéudinh ngha Hng quéat ¢ mang ngang
hang may tinh, théng tin chiticua vin dé co thé tham ko trong tai leu [2], [3], [12].
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1.2.2.Phéan laai cac mo hinh mang ngang hang

Viéc phan lai mang ngang hang c6 rii cach phan lg, trong khoa lan nay,
chang tdi phan lg dya theo phan chia trong tagli [12], 6 1a dra theodic diém ciu

trac aia mang ngang hang.

Cu thé vé cach phan lsi mang ngang hang c6 étham khio trong Hinh 3 dai day.
Trong Hinh 3 thi mng ngang hang phiia tric dugc chia lam 3 md hinh mg ngang
hang khac. Tuy nhién trong gh vi nghién ¢u cia khoa ldn, chang téi dp trung vao
mé hinh nang phi du trac, phi &p trung, hay cong 1a mé hinh mng ngang hang ttn
tay. Mot md hinh mang ngang hangic biét. Bé tim hiéu day da vé cac lai mé hinh

mang ngang hang, cé&iham ko thém trong tai du [12].

Mang ngang har

/\.

Mang ngang han
phi cu trac

T

Mang ngang hang ¢
cau truc

Thé hé mang ngang han Thé hé mang ngang han
thir nhét thir hai

A 4

Mang ngang hancp Mang ngang han Mang ngang han
trung thuan tay lai

Hinh 3. Phandbmang ngang hang.
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1.2.2.1. Mang ngang hang dp trung

Mang ngang hangip trung la nét trong nhirng thé hé mang ngang handau tién,
dic trung aia mang nay vn dya vao nét may chi tim kiém trung tam. T6 pdép chong
cua mit mang ngang handip trung dodé cé thé dugec miéu & nhr 1a mjt mang hinh sao.

Trong mé hinh mng nay, i diém nat Kt ndi téi may chi tim kiém trung tamdé
cO the giri truy van tim kiém tai nguyén, sau khiog yéu cu toi may chi tim kiém trung
tam, may ch tim kiém trung tam t vé thdng tin pln hoi trong tng Wi tir khdaduoc
quy dinh trong truy dn. Tic 1a ti may chi tim kiém trung tam,  khoa trong théng bao
truy van s dugc anh x véi bang danh sach tai nguy@n ma may cé. Neu may chi tim
kiém trung tdm c6 théng tin mdiém nitdo yéu @u thi no § tra vé thdng tin \ tri truy
cap 16i cacdiém nut chia & (da ptin 1a th vé cacdia ch IP va cac éng). Sau khitiém
nat da nkin duoc thdng tin & may chi tim kiém trung tam thi lic nay qua trinh trdéi
théng tin @n tim duoc thec hién theodling @ ché caa mang ngang hangyt 1a traodoi
truc tiép gitra cac nGt nng Wi nhau ma khéngam qua may chtim kiém trung tam.

Nhu vy, trong mé hinh nay badm :

> Mot may chi tim kiém trung tam, may ahnay chira danh séach thong tiré\cac
diém nat trong mng do n6 gan ly (bao @m : dia cH IP, dng, king théng kt
ndi..vv.) va danh sach théng tir¢ €ac tai nguyén (tén tai nguyén, dungrig tai
nguyén, kéu tai nguyén...vv.) ma i diém nat trong mng chia 8.
> Céacdiém nat, caatiém nit nay dru trir cac tai nguy@nam chia ¢ véi cacdiém nit
khac trong mng.
Co ché hoat dong aia md hinh nay baodg 2 hait dong : hat dong gira cacdiém
nat wi may chi tim kiém trung tam, hat dong gira caadiém nat \6i nhau.
« Hoat dong giradiém nit < may chi tim kiém trung tam:

- Tim kiém tai nguyén

DPang ntap vao mng xép chong

bé dang ky

Cap nhit théng tin cac ing dinh tuyén

Cap nhat thong tin tai nguyéduoc chia

12



« Hoat dong gitadiém nudt« diém nat:
- Traoddi dix liéu.
Ung ding dién hinh cho mé hinh amg kiéu nay la: NapstefUng ding Napster &
tro viéc chia $ file va nlac (mién phi) gira nHing ngroi ding mang Internet vaduoc
xem nhr [a diém bit ddu caa mang ngang hang. Do cadrvdé luat phap @ ban quyén va
s hiru tri twe déi véi cac tdc pam am nlac nén Napsteda thayddsi dich w cia né thanh
mot dich wu chia € file hop phap trén Internet.
Vé6i Napster, vic tim kiém nmot file c6 tré bi that bai néu nhr bang tim kém tai may
cha tim kiém trung tdm khéng co6 théng tirre tim kiém hay théng tin &n tim kiém 1a
khéng c6 gia irduoc chia . Trong mé hinh mng kiéu nay, ch cé tén trinh tim kém
file d& hru trir trong Mt mang va \in dé luu trix 1A phan tan.
Dé biét thong tin & tai nguyén cadiém nat phii guai truy van tim kiém t6i may ch,
néu nhr sd lugng 1N cacdiém nat trong mang dong thoi gui truy van tim kiém toi may
cha thi khido may chir déng vai trd 1a mt nit & chai vadiém duy nfat chiu I5i. Bé tranh
tinh trang d6 thi src manh tinh todn va khnang hru trir cia may cla tim kiém tip trung
phai ting 1én trong xing Wi sb lwong diém nat trong mang. Vi vin d@é 1a “twong xing”
nén kh nang mo rong mang ki han cké.
Ngoai ra, con cO caeng ding khac nir la: BitTorrent, WinMX, Audiogalaxy...vv.
% Uudiém:
- Tim kiém nhanh va iu qua.
- Quan ly tap trung/ qun tri tin ciy.
- Dé xay drng.

% Nhuoc diém:

D& dang t tin cong.

NGt ¢d chai.

Kha ning tic ngten.

Khé mo rong.

Can quan tri.
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1.2.2.2. Mang ngang hang thdn tay

Mang ngang hang tn tay la ndt kiéu mang aia thé hé mang ngang hang thnhit,
dic trung i bat caa mé hinh nay 1a khéng c6 mayichim kiém tip trung nhr trong mo
hinh maing ngang hangip trung, dodé n6 khéng @p phai van dé nit & chai. Caatiém
nat giao tép truc tiép véi diém nat khac trong eng ma khéng an cac may chtrung tam
riéng bét nao, caaiém nat thét 1ap két ndi véi nhau ngu nhién.

Trong md hinh rng ngang hang nay,ad tim kiém file s dung phrong phéap phat
tran (phrong phap nay céisdung gia ti gigi han pham vi tim kiém la TTL va & dung
GUID dé traoddi). Khi muén tim kiém mot file ndodé thi yéu au tim kiém duoc gii tir
diém nat ngén toi tat ca cacdiém nat ming & hang xémi@ né.bay wra ladic trung
hip din cia mang ngang hang thn tly va d¢ing 1a ndt diém yéu cia cac mang ngang
hang nay bi vi pheong phap tim Kim lam ting dang K luu luong trong nang va gay ra
du thira hay trungdp théng bao truy An. Néu tai nguyéniuoc tim thiy |a tn tai thi khi
do6 diém nat c6 tai nguyén chia s trao d6i voi diém nat yéu éu dra vao GUID éa
diém nat yéu éu.

Vi dic trung aia mé hinh mng nay la khdéng c6 may ¢him kiém trung tdm nén
viéc mot diém nat néi gia nhp vao ndt mang € thé nao, thrc hién tim kiém ra sao 1a
van dé can dugc lam rd. Dra vaoang ding phin mém dién hinh cho mé hinh amg nay la
phin mém Gnutella 0.4, chiing tdEsné & so lugc cach tikc mbt diém nat tham gia vao
mang va céch tiac thee hién tim kiém.

< Piém nat A tham gia vao amg Gnutella (Hinh 4):

(1) Biém nat A Kt ndi téi GnuCache (GnuCach#iroc sr dung dé cache cac host
Gnutella vadugc tich hyp bén trong pén mém Gnut cho unix)ié ldy danh sach cac
diém nat c6 gia frvadaduoc két ndi trong mang.

(2) GnuCachej tra danh sach ma minh cé ctiém nat A.

(3) biém nut A sau khi ndn danh séch, trong danh sadia @6 c6 duy ndt diém nat
B, n6 gri thdng bdo GNUTELLA CONNECT (théng bao dudékét ndi ti cacdiém
natda Hn tai trong mang.) ©i diém nat B.

(4) Néu diém nat B clip nhin théng béo ¢a diém nat A thi nd & giri thdng béo
GNUTELLA OK, va I trg diém nat A tham gia vao amg. Bay gb diém nat Ada 1a
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mot phan cia mang Gnutella vaia dugc két ndi téi mot diém nat Gnutella khac 1a
diém nut B.

GnuCahe

(1) (2)

biém

nut A

Hinh 4.M6 & mot nat tham gia vao amg Gnutella va tim Kim file.
< Piém nat A tim kém tai nguyén (Hinh 4):

Dé biéu dién cach tikc tim kiém dugc sr dung trong mang Gnutella,cac ky Bu (1),
(2),(3) & bén phi diém nat B trén Hinh 4, thhién ching thr i, con mii tén béu thi cac
hang x6m co6 thlan vadugc caadiém nat ki ching do.

- Piém nat A sau khi tham gia vaoamyg, khi né én file naodé nhrng no hi khéng co
file d6, n6 § tién hanh tim Km file ¢6 trén mng. Vidiém nat A ki khéng co6 théng
tin gi ngoai thdng tin ai la hang xémacné nén nd @ thdng bao truy &n (diém nat
A trong tirong hop nay chi gai 1 théng bao vi n6 dlred ndt hang xém) &i hang xé6m
cua no ladiém nat Bdé hoi B ¢6 tai nguyén néan hay khéng.

- Piém nat B sau khi nin dugc thdng bao yéuao ciadiém nut A,dau tién né 8 kiém
tra thong bao co6 phla mot théng béao © hay khdng. Mu 1a ndt théng bao mi thi nd
s3 kiém tra théng tin maiém nat A yéu &u bing cach anh atir khoa yéu éu trong
théng bao truy &n t6i co s dir liéu cia n6. Nu nd cé & liéu madiém nat A dén thi
no € gui lai théng bao queryHit chdiém nat A. Qua trinh truyan ding lai, va thrc
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hién traodoi dir liéu giira diém nat A vadiém nuat B, véc traoddi 1a truc tiép gira 2
diém nat. Neu diém nat B khong c6 taidu madiém nat A én thi né § giam gia ti
TTL trong théng bao truyan di 1 va chugn tiép théng bao truyan t6i cac hang xom
cianolaX,Y.

DPiém nat X vadiém nat Y lGe ndy thre hién qua trinhtong tr nhe diém nat B. Ti
diém nat E nlin dugc nhiéu théng bao truy n do tr diém nat X vadiém nat Y g
dén.

Diém nat C va Edi chuyén tiép toi diém nat D, vadi diém nat D c6 tai Bu madiém
nat A cén. Gi s diém nut C @i thong baadau tién ti diém nat D khidé thdng bao
do diém nat E gri théng bao truy &n i diém nat D b loai bo (day 1a cachdi uu cho
tim kiém va han ché truy Van ldp tai cAcdiém nat co tai nguy@nPiém nat D gii cho
diém nat A théng bao queryHit thetrong tir D-C-X-B-A. Nhan dugc queryHit Ga
D, bay gb diém nit Ada cddia cH, s cong ma D cung ap, khi do viéc traodoi file
dién ra tire tiép gira D va A, khéng theo téy duong da tim thiy D.

Vi du vé viéc tham gia vao ang aia mdt diém nat, ding nhr céch thirc tim kiém ocia
mot diém nat trong mng Gnutlla c6 th tham kto thém thdng tin trong cac tagli
[3], [12], [13].

Ngoai ratng ding dién hinh con c6 caéng ding khac nir 1a: FreeNet, Gnu-

Net...vv.

Uu diém:

Khoéng codiém duy nlit chiu 16i — kho ki tin cong.

Co tré thich nghi i mang vat ly.

Cho phép #c danh.

Dé xay drng.

Céacdiém nat tham gia vaoi khoi mang mdt cach tiy ma khéngnh hrong dén ciu
trac aia toan mng.

Nhuoc diém:

- Tbn tai nguyén #ng théng.
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- Tim kiém phic tap

- Céacdiém nut co ki ning khac nhau (& manh xr Iy caa CPU, kBing thdng, khéng
gian kru trit...vv.) déu co the phai chiu ti nhe nhau.

Nhu vay, qua vi @ véi ang ding Gnutella ching taia trinh bay ¢ céch tiirc mot
diém nat néi tham gia vao rmng ngang hang thn tay nhr thé ndo va céch trc mot
diém nat tim kém tai liéu trong mng d6. Bong thyi ciing néu ra niing vu diém, nhroc
diém oia mang nay khidic trung aia né la khéng cé may atim kiém trung tam.

1.2.2.3. Mang ngang hang lai

Mang ngang hang lai laang ngang hang tide thé hé thir 2. Chingiuoc phét trén
dé khic phuc nhrgc diém cia cadc mé hinh amg ngang hangwéc ¢6. M6 hinh nang
ngang hang lai bacdgn cac: cac siédiém nit, caatiém nat thdng tiiong (hay con gi 1a
diém nut client). Trongid cac siéutiém nat ko thanh Mt mang khéng cé &u trac, va
mdi siéudiém nat Kt néi dén nhiéu diém nut théng thong, mdi siéudiém nat qan Iy
vling d@a no, vai trd ta siéudiém nat gbng nhr mot may chi trong mé hinh rng ngang
hang ép trung.

Ung ding dién hinh cho mé hinh amg nay la: Gnutella 0.6, Kazaa/FastTrack.
Ngoai ra con c6: Edonkey, Emule, OpenNap, JXTA,pgky.vv.

R/

% Uudiém:

Khéng codiém duy nhit chiu 16i vi cé nhéu siéudiém nat.

Cho phép ac danh.

- Phu hlyp voi cac nhdmdi ich dac biét.

Kha nang md rong quy mo dt.

Hiéu qua thoa man céac truyan.

Han ché phat tran cac truyan va tranhduoc hién tegng nat é chai.

% Nhuoc diém:

- Phan cliu tai khéng can Bng: cac siédiém nat chu ti cao ton.
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1.3.Mang xép chong

La mang may tinhduoc xay drng trén B8n cia mit mang khac. CAc nut trongang
xép chong dugc xem |a Bi v6i nhau Bing lién Kt ao (lién Kt logic), mbi lién két ao co
thé bao @m nhiu lién két vat Iy caa mang rén.

C6 it nhidu mang ngang handuoc gi 1a mang Xép chbng vi nddugce xay drng va
haoat dong trén BN cla mang Internet. Vi d nhu: Gnutella, FreeNet...vv.
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CHUONG 2. LY THUYET PO THI VA CAC DANG PO
THI MANG

Do thi 1a mdt md hinh toan éc duoc Sr dung dé biéu dién mot tap ddi tuong cod
quan B voi nhau theo it cach naatd. Ching han trong &t nhiéu van dé, linh wrc khac
nhau nlr céng ngk dién, hod lc, chinh ti, kinh €,..vv, ding co ti¢ biéu dién boi @6 thi.
Trong knh wrc tin hoc, d6 thi dugc sr dung dé md hinh hoa @t mang truyén thdng, kén
tric aia c&c may tinh song song,...vv. Vi khéanleaa chang téi cé lién quadén do thi
nén trong chiong ndy chiing tdistrinh bay nkkng i dung dia Ly thuyét db thi phu bop
V6i van dé cia chang toi. Tp d6 ching tdi & gisi thiéu cac dng d6 thi mang truyén
théngduoc sr dung cho mé pbing trong khoa In cia ching téi. Tim [u V& cac ding
dd thi nay $ gitp cho véc tim héu hat dong aia cac plrong phap tim ¥m ma ching
t6i trinh bayd phan mdi dung tép theo @a bai bao, #ng nhr phuc vu cho mé pbng aa
chung téi.
2.1.Khai niém do thi
2.1.1.Pd thi c6 hréng

Do thi c6 hréng ladd thi bao @m tip cacdinh V={1,2,..,n}, va ép cac cung E. Ni
cung la 1 ap c6 thr ty caa caadinh (u,v) trongang V6 mot lién két c6 hréng tir u i v.

Bac ra @ia mbt dinh u 1a é lugng cac cac cung (liéré® xuit phat fr u, va lic vao
la $ luong cac cungdi u.

Mot duong di tir u i v 1a mot day cac cung (U (U,W), (W), .., (U,V). CO
duongdi tir u 61 v khdng bao ham ngaday laduongdi tur v t6i u.

Do thi c6 hréng dugc goi 1a lién théng manh réu vai moi cap dinh u va v khac nhau
trong ip NGt bao gi ciing c6 ndt duong di tir u 1Gi v. Bo thi ¢d hrdng cé nhéu hon Mot
thanh pln lién théng nanh.

2.1.2.Pd thi vo hwéng

Mot dd thi vé heéng 1a mdt do thi bao @m 1 éip cacdinh va &p cac anh, mbi mot
canh trongdd la mdt cap dinh khéng co th tu {u,v}.

Bac cia mbt dinh u 1a § lugng cac anh lién quandi u (hang x6m @a u).
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Puong di trong dd thi vd hrdng khac wi db thi cd hréng laduong di tir u i v thi
c6 ham y la c@uong di tir v &én u.

Mot thanh phn lién thdng aa do thi vo heéng la ndt tap cacdinh sao cho wi cip
dinh u va v Bt ky bao gb ciing coduong di tir u i v. Thanh phn lién thong éadd thi
vd hréng thuduoc tir thanh pln lién thdng aa dé thi cd hréng sau khi lai bo hudng
cua Cac cung.

2.1.3.Cac khai niém khac

> Do thi don ladd thi khdng co khuyén vaabky 2 dinh phan it nao d¢ing dugc roi
véi nhau ki khéng qua it canh.

> Do thi da 1add thi khéng c6 khuyén v tai mot cip dinh phan bit duoc nbi véi
nhau i nhiéu hon mbt canh.

> Do thi day du, ky hiéu K, 1a mdt don d6 thi bao @m ndinh ma moi dinh déu c6 kic
n-1.

Pé tim hiéu rd bon & ly thuyét do thi, ban doc co tté doc trong tai léu [1], [8], [18].
Trong phin tiép theo chang tdigstrinh bayang ding do thi trong mang truyén théng, a
thé 1a md hinh hoa cac mé hintang ngang hang thanh casang 46 thi trong ang.

2.2.CA4c dang do thi trong mang ngang hang

Khi xem xét mé hinh héa #hmang ngang hangd mot dd thi thi khidé khai ném
tap V={1,2,3,..,n} diadd thi G=(V,E) i la tip ndiém nat hay nat trong amg, i diém
nat dugc cung dp Mot dinh danh 1D vatia cH mang . Va E 1adp cac Kt ndi gitta cac
diém nat hay 4p cac anh gita cacdinh trong ip V. Véi u, v € V; {u,v} € E biu thi
rang cacdiém nit u va v Wit dia ch IP aia nhau, gta ching dn tai két ndi, u va v con
duoc goi 1a hang x6m a nhau, u [a nat nga, v la natdich. Tat ca cac anh lalién ket
c6 heong véi nhau.

Trong md hinh héa amg dréi dang dd thi cé thé 1a c6 1 hay 2 iéng lién Kt, con
trong mé hinh §t Iy thuc, thi ch c6 1 lién Kt vat ly gitta cac peer & nhau hac 1 lién
két trong md hinh hoaai c6 nhiu lién Kt vat Iy qua nhéu may trung giay tang mang.
Vi vay, do thi G déi khi condugc goi 12 “mang %ép chvng’ cua mdt hé thong mang ngang
hang.
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C6 nhéu dang do thi thoa man mé hinh amg ngang hang thn tay nay nkr 1a : do
thi ngiu nhién,dd thi luat ham nii, t6 pd phanem. Pay ding la nking cang d6 thi chung
cho maing ngang hang. Viay ching tdi 8 md ptong nhirng phrong phéap tim Km trén
nhitng chng dd thi naydé danh gia xem plrong phap nacdt, phrong phap naodi.

2.2.1.P6 thi ngiu nhién

Mot @6 thi ngiu nhién 1a mt d6 thi duoc sinh ra Bi nhiéu tha tuc ndiu nhién. C6
nhiéu cachdé dinh nghia cacdd thi ngau nhién. Cackion gian nhit, dugc biéu thi bang
Gnm, trongdo n 1a $ dinh aiado thi, cacdinh duoc lya chon ndiu nhiéndé xay drng do
thi, va m 14 8 canh c6 ti¢ caadd thi, véi 0 < m< (2). Pinh ngha nay ladinh ngha do
thi theo mé hinhia Erdo”s and Renyi, chidi théng tin tham kio trong cac tai éu [10],
[12], [18].

Mot biéu dién khac ¢ d6 thi ngiu nhiéndugc dua ra trong tai Bu [12], [18] 1a G,
trongdé 0< p< 1, caadinh 1a gbng nhau nting hra ctlon canh cé ti¢ véi xac sut p, doc
lap Vi tat ca cac anh khéac,day ladinh ngha aia md hinh Gilbert. @i z 1a kic trung
binh aia 1dinh thi:

z 2822 = (n-1)p= np (1)

Do xap xi cang 6t khi n cangdn.

Nhu vay, d6 thi ngiu nhiénduoc xay drg theo céach trc haic gia ti ngiu nhién 4i
mdi budc xay drng d6 thi. Dang dd thi nay 1am o s& cho xay @ng cac dngdo thi khac,
va sr dung trong mé pbng.
2.2.2.Pd thi luat ham mii

Do thi luat ham nii c6 tén tng Anh 1a “power-law” hay “scale-free netwotkd
thi nayduoc xay drng i 3 anh em: Michael, Petros va Christos Faloutgdimng tin &
lich sr radoi cuado thi co the tham khio thém trong tai éu [12].

Do thi luat ham nii 14 do thi trongdo tit ca cac trang web (wehirth) ¢a thim dugc
biéu dién nhr 14 cac nat, va 2 trandproc két ndi boi 1 canh (i,j) c6 hrong réu trang i c6 1
lién két diém t6i trang j. Trongdd thi, $5 lwong cac nit cungdi bac quydinh da dugc
tinh toan Bng viéc phan chia & bai s lugng cac nut trongd thi, xac sdt P (k)dé v& 1
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nat ndiu nhién Wi bac k ddduoc tinh todn Ia nia nhau. Xac sit P (k) 1a t 1& véi ham mi
cua k Wi 1 hing £ v.
P(lgc k™ (2)

Trong d6 y 1a hing $ khéng ph thudc vao kich tkéc cia mang, va trong md
phong aia chdng téi thiy =2.1 cho cac 4z vao,y = 2.7 cho cac 4w ra,dé hiéu rd ton co
thé tham kho theo tai u [11], [14], [19].

C6 nhéu mé hinh chatd thi web, nlrng trong clrong trinh mé phng aia ching
t6i, ching tdi fra clon mé hinh “Protean Model”. M6 hinh nay yéiuctinh toan it
tham $ tuy nhién thém vaoua ot dinh, d6 laageva dr doan né 8 anh hrong thé nao
dén bac cia mdt dinh. V6i d6 thi G c6 fip ndinh va &i buéc ndodé chon niu nhién not
trong nhirng dinh v aia tip dinh dé thay @i méi (renewed). Chinh xac bn, x6a o tir d6
thi G it ca cac anh phu thuoc vaodinh v, viéc ndy trong tng Wi viéc x6a b mot nit
ngau nhién & mang. Saudd tao ra d anh mvi tir dinh v Wi cacdinh da Hn tai, cacdinh
nayduoc lya clon ndgiu nhién i cac xAac sét cé tong $ (cacdinh ‘cii’ co x&c sét cao
hon d@é chon lya ). Liru y ring dinh v ¢6 the dugc coi nhr 1a mdt ndt moi, nat ma thét 1ap
két ndi voi mot vai nat trong mng. Khi it ca cacdinh 1a thay ndi t6i thiéu 1 Bn, d6 thi
ngau nhién la Mt do thi protean R(d), thdng tin tham kio thém trong tai du [11],
[14], [19].

Trong tai léu [11] aia tAc gh va dong nghép dua ra ting cac Bc cia P(dn) la
duoc phan phi phi hop voi mot luat ham nii. Chinh xac bn, $ lwgng cacdinh bic k
giam manh K*M,

Trong md plng ching tdi the hién kiém tra \6i bac trung binh 12 5.
2.2.3.T6 p6 phé&n axm

Mot do thi G=(V,E) dugc goi 1a mot t6 pd phan em (cluster topo) éu moi thanh
phan lién thdng aa G 1a not do thi day da. Db thi G ding duoc goi 1 Mot p-phan am
(p-cluster) gu né6 1a 1 té6 pd phamm vai p thanh phn lién théng hac trong duong réu
no la phép toandp cacdinh i khoi mang aia p phan em, tham ko thém trong [15].
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Trong chrong trinh md phng, Wi dang db thi nay st dung 3 md hinh phanuen d¢6
la :
- K, dé phan kich & cum.
- Do thi ngdu nhién Gy.
- D6 thi ngdu nhién Gys.
Kich thuéc aia cac phanwm ¢ trong mé hinh nay 162100.

Nhu vay, trong chrong nay ching téda trinh bay khai 8im co ban vé ly thuyét do
thi va cac dng d6 thi mang duoc sr dung chung cho mng ngang hangimg nhr cho
mang ngang hang thn tay.
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CHUONG 3. CAC PHUONG PHAP TIM Kl EM DA DPE
XUAT TRUOC DAY

Tim kiém 1a nmdt chic ning chinh @a mang ngang hang chia gai nguyén. Mt
trong nhrng Van dé phod bién nhat véi nhitng ngrdi diing mang ngang hangdo 1a sr dung
lugng thoi gian dang K cho vic tim kiém tai nguyén, nguy@n nhan 1a dowdgding
thuong khong tim thy tai nguyén madcan. Thim chi khi by tim thdy nhitng tai nguyén
ho can, ho phai giri truy van tro lai téi cac tai nguyén ging thé trong cac ngdn khac khi
cac nut i xa ndit két ndi khoi mang. Nhr vay can mot pheong phap tim Km ma tét
kiem thoi gian, tim kém duogc tai nguyén an thiét, va hat dong Ht trong cac méi rong
mang khéngon dinh, phirc tap. Md hinh nang ma khoa Ién ching tdi nghiéniw 12 md
hinh mang ngang hang tta tay va plrong phap tim Kim nhr da trinh bayo trén 1a &
dung phrong phap phat tran (flooding). Ngoaiyaing phap phat tran ragieg cé phrong
phéap tim kém khacduoc sr dung cho mé hinh ang laai nay, d6 1a phrong phép ith
chuyén ndiu nhién (random walk). Vi riimg phrong phap tim Kim don Ié¢ nay c6 niing
uu diém, nhroc diém riéng va ¢i nhu cu dé cé duoc phrong phéap ét hon nénda cé
nhiéu dé xuat cai tién haic két hop gita cac gii thuat nay. Trong chiong nay, ching toi
trinh bay chi #t vé tirng phrong phap.

3.1.Céac phwong phéap tim kiém don 1é
3.1.1.Phuong phéap tim kiém phat tran théng thwong

Pay la mdt trong nhing phrong phapdugc sr dung phd bién, don gian nhit trong
mang ngang hangiong thyi ciing 1a phrong phép @ cai dat, dbi véi cac ming ngang
hang thdn tdy (nhr trong muc 1.2.2.2d4 trinh bay) phong phap nay apuwhg trongang
dung Gnutella. Pliong phap nay thac nhom plrong phap tim Kim mu (blind search),
va trong tim kim @6 thi thi phrong phap nay gng Wi phuong phap duét uu tién theo
chiéu rong (BFS).

Co ché haat dong aia phrong phap nay nhddng tén @i cia no, trc la : Mot nit
mudn tim kiém tai nguyén trong amg ma né4di khdng c6 théng tin &tai nguyén ¢a cac
nat heu trir trong ming va ding khong bit duong di dén nhirng nat ¢o tai nguyén, khong
c6 siéu nat & trg nd trong véc tim kiém théng tin &n, ma ch biét thdng tindinh tuyén
t6i cac nGt hang x6mua nd. Khidé nat ngédn nay § giri théng bao truy &n t6i cac hang
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xom aia n6. Nu hang xém &a nd co tai nguyén ma narcthi hang xémagiri cho no
tai nguy@ndé va truy vin két thic. Con Au nhr tt ca cac hang xomig@ nédéu khéng cé
tai nguyén ma ndan thi cac hang xém nayiltiép tuc chuyén tiép tin truy \in nay bi

cac hang xdmi@ ching. Qua trinh tim i ar tiép tuc nhr thé. Bé hiéu rd va trc quan
hon, co thé xem xét 4i muc 1.2.2.2 éa tai lisu nay, hdc tham ko thém trong tai éu

[12].

Tai nguyén & duoc tim thiy néu nhr né Bn tai trén mang va qua trinh tim km
dirng lai khi tim thiy tai nguyén hac khi gia ti quydinh thyi gian tim kém [a b s dung
hét, gia ti nay @i la TTL.

Khi ma nat clra tai nguyén an tim khéng phi 1a ndt hang xémia né thi qué trinh
trao d6i tai nguyén & dién ra tirc tiép gitta hai nat i nhau, khéngti theo tugn duong
da tim kém vi lic nay 2 nGita co théng tin & nhau, trongié c6 @ dia cH IP.

% Uudiém cia phrong phap :
- La &€ dang caitat, va & dang & dung.
- Hiéu qua trong ndt pham vi hep nhat dinh
% Tuy nhién plxong phap nay con cé fthg han cté 1a:
- Sb lugng théng béo truyan ting theo ham mkhi TTL tang.

- Dé chon mit gia ti TTL hop ly rat kho, thdng tirdng thi gia tt TTL duoc
chon trong ndt sd bai bdo 1a TTL = 7, nhtrong tai leu [5], [20].

- Mot nlt ¢6 tk nhan nhiéu hon 1 théng bae— hién twong tring p thdng
b&o, 1am ing i, vaanh hrong i giao tiép cia toan mng.

Phrong phap nay gayh bing théng va lam cho catiém nat khac phi chiu i,
mic du khéng cha tai nguy@n. i mé hinh mang phic tap, $ lwong nat trong rang la
kh& Ibn nhr t6 pd phan em ching han va $ lugng thong bao truyan I6n thi hiéu qua
tim kiém caa phrong phap nay la #p.
3.1.2.Phwong phap tim kiém di chuyén ngau nhién

Ngoai plrong phap ph bién phat tran thi ic tim kiém mot tai nguyén ngu nhién
leu trong mang co tié sir dung phrong phap éth chugn ndiu nhién. Phrong phap nay
han ché nhroc diém sinh ra 8 luong I6n cac thdng baowdthira, 1am gim hiéu ning sr
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dung king théng chungi@ mang byi cac phrong phap tim Kim phat tran. Pong phép
nay ding doi hoi ky thuat phic tap va cao bin so Wi cac plrong phap tim Km mo, ©
ché cua phrong phap nayimng gibng nhr pheong phéap tim ¥m DFS nleng cé s khéac
biét vé viéc lya chon nit ki mdi chang phat trén dé chuyén tiép truy Van tim kiém.

Phrong phap phat tran va pbng phap nay couskhac bét vé& co ché tim kiém.
Thay vi phét tran sandttca cac hang xém nhtrong phat tran thi ptong phap nayal
gui sang ndt hang xémduoc lra clon ndiu nhién. Véc chon lra 1a ngu nhién va binh
dang wi tat ca cac hang xém. &u nhr hang xém nén dugc théng b&o,ndal chira tai
lieu madiém nat ngwn cn, trong khi cac gia trgioi han tim kiém van chra dat dén
ngudng drng thidiém nat nay & gui lai queryHit chodiém nit ngén theo contudng ma
théng béo truy 4n da gri téi n6. Saudo viéc traoddi tai liéu dién ra trrc tiép gitta diém
nat nay vadiém nat ngén. Néu nhr diém nat nay khéng c6 taidi thi n6 & thuc hién
twong tr, chon lyadiém nat hang x6m rig nhién @a nd va chuén tiép truy Van yéu éu
dén d6. Thong bao truyan sr dung trong plrong phap nayuoc goi 1a “walker”.

Ciing nhr phrong phap phat tran,éo nhr tai nguyén an tim 1a tn tai va sau mt
lwong walker nlt dinh naod6 thi tai nguyén&duoc tim thy. Sau khi xaatinh duoc vi
tri cua tai nguyén an tim thi vic traoddi dé co tai nguyén la dn ra te tiép gira cac
diém nut.

Uu diém cia phrong phap nay 4n ché lugng théng bao d thira sinh ra daé giam
tring Bp vi tai mdi budc ch chon lya c6 ndt hang xom.

Tuy nhién plrong phap c6 in ch d6 1ado tré thoi gian tim kém thiy tai nguyén
cao.
3.2.Céc phwong phéap tim kiém két hep

Xuit phat r nhu du cé mdt pheong phap tim K¥m cho héu qua tét trong cac rang
ngang hang phia tric va dra trén nitng wu diém, nhroc diém cia hai plwong phap tim
kiém don ¢ trén, da c6 nhéu cong trinh nghiénuw, bao cdo khoade dé xuit pheong
phap Kt hop. Cac plrong phap nay choék qua tét theo réng nghién ¢u cia tac ga.
Trong phin ndi dung nay, chdng téi trinh bay sroc v trong aia cac plrong phapdo.
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3.2.1.Phwong phéap tim kiém déng

Phrong phap tim Km dong duoc thiét ké 1a mdt pheong phap dng quat cho phat
tran va di chugn ndiu nhién, thét ké phuong phap nay ga trén pam vi ma phrong
phap céuu thé, tac 1a phrong phap phat trarbt trong pam vi hep va sr dung ¢ kich
thugc mang lon thi phrong phap di chudn ndiu nhién ét. Chinh vi tié phuong phap nay
bao @dm 2 giaidoan, mbi giai doan c6 ndt chién luge tim kiém khac nhau. ta chon
chién lugc tim kiém nao 4i mdi giai doan phi thuoc vao ndi quan i gita $ luong
ching d¢ém dugc h dia cac théng bao truydm va ngrdng quyét dinh n dia phrong phap
tim kiém dong [20].

Néu nhr h < n thi phrong phéap tim Km dong thrc hién nhr 1a phéat tranté tim
kiém haic 1a phrong phap phat tramctién.

Néu h > n thi plrong phap tim Kim dong sr dung di chugn ndiu nhiéndé tim
kiém

Dé tim hiéu rd hon Vvé haat dong aia phrong phéap, bn doc co thé tham ko trong
bai bao chi #t [20].

Nhu vay pheong phap nay,isdung diém manh, diém yéu trong plam vi tim kiém,
kich thréc cia mang dé két hop 2 phrong phapdon ¢, tly theo pam vi, kich thréc ma
st dung phrong phap bp ly.

3.2.2.Phuong phéap tim kiém lai

Phrong phap naydugc dé xuat boi Reza, Alejandro, va Pawel [14]. Ytdng aia
phuong phap nay laBau tién st dung phrong phap phat tranrtnit ngwn tim kiém dé
tim kiém cac nat co ki nang dugc tim tHiy; pheong phép phat tran chdén khi chinh
xac k nat ndi cudi cung (vong ngoaii@ pham vi tim kiém) duoc kham pha, gia itrk
duoc xacdinh trrgc va saudd bit dau thec hién phrong phap di chudn ndiu nhién tr
cac nat ndy. e 1a khido k nat nay, ri node § déng vai trd not ndt ngwn thuc hien di
chuyén ngiu nhién.

CAc tac di ciing sr dung diém manh aia cac 2 phong phéap tim Km theo pam vi
tim kiém, kich thréc mang, trc 1 : Néu nhr tai nguyéndugc xacdinh M tri gan véi nit
ngwn tim kiém thi phrong phap phéat tran ving ladrc $ du dé xac dinh duoc tai
nguyén nhanhdn, va ch véi vai thdng bao théng bao trdéi. Néu nhr tai nguyéniuoc

27



xacdinh ¢ xa mang, c6 ngia & tong pram vi 1an dn, tai nguyén an tim khéng co thi
phuong phép tim Km lai cho &ng n6 § xacdinh Vi tri boi phuong phéap di chusn ndiu
nhién va phrong phap tirc hién tir cAc nat vong ngoaii@ phrong phap phat tranuéc
d6 (nhrng nat céi cung trong plrong phap phét tran). Lic nay éeithec hién phrong
phap tim kém di chuyn ndiu nhién t nhirng nGt vong ngoai gng nhr thuc hién nhiéu
phuong phap di chudn ndiu nhién nét ltic. Mdt cach trre quan cé ththdy pheong phap
tao ra mdt ving phi, saudo tir ving pha lai tao ra nhéu tua lan da dé thuc hién phrong
phép di chugn ndiu nhién, nieng diéu quan tong hon, tr pheong phap phat tran ehay
ra trong vung lanan nh, néndo phic tap thdng bao thp, mic du Vin xuat hién nhiéu
thdéng bao trungap trong plam vi hep.

C6 tr¢ thay ciing sr dung diém manh dia ¢ 2 phrong phap tim K¥m don Ié pho
bién nhrng c6 & khac bét rd rang ¢ “chat” trong 2 phrong phap Et hop nay. Plrong
phap tim kém dong cH sir dung thian tay 2 phrong phép 6 dién dra theo 8 ching tim
kiém trong ttng Wi loi thé caa phrong phap. Con plong phéap tim Km lai ghép, ang
s dung uu diém cia phrong phaping Wi pham vi tim kiém nhrng khéngdon thién 1a
thue hién phrong phép 6 dién nao terdc, ndo sau, ma cdrét hop vé mit ky thuat trong
2 phrong phap nay.

Ciing c6 ndt pheong phéap la lai ghép khatirge dé xuit trong tai léu [5], nhrng
phuong phapdé xuat khéng lién quandi mé hinh ma chdng téi nghiénira, tuy nhién
ciing 1a bai bao #u ichdé tham khio viéc két hop 2 phrong phap tim Km o dién.

Nhu vay, trong clrong ndy ching téiia gioi thiéu vé phuong phap tim Km trude
day da dugc sr dung va cac ptong phapda dugc dé xuat cho md hinh nng ngang hang
thuan tay. Tuy nhién, s két hop ma cac phiong phapdé xuat nay 1a dra trén plam vi tim
kiém, c6 plrong phap thi chsir dung théng tirong, c6 plrong phap cos can thép vé
mat ki thuat. Gia sir xét trong hop nhr sau: pam vi ma s dung phét tran 1aét, nhung
ma phrong phap nay khéng tim & tai nguyén, va ph thyc hién thém vai ciing tim
kiém tiép bing phrong phap di chudn ndiu nhiéndé tim kiém thi ding la ot truong
hop lang phi tai nguyénang théng, va fu qua tim kiém ding chra phii cao. Tuy nhién,
néu thayddi lai trinh tx tim kiém: phrong phap di chudn ndgiu nhién toée (5 ching
twong xrng Wi sd ching aia phrong phap phat trag trén), saudé thec hién phrong
phap di chugn ndiu nhién thi & giam l&ang phi tai nguyéning théng éa mang. Viéc sr
dung ngroc lai trinh tr tim kiém, ching tdi khéng xé&ton thin nhr voi phuong phép
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tim kiém dong, ma thrc hién nhr véi phuong phap tim Km lai ghép, &c 1a c6 & thay
d6i vé ky thuat trong tim kém. Pay ding chinh 1a @n dé va la y trong dé chang téidé
Xuat ra phrong phap @a minh, va chang tdégdrinh bay chi #ét trong chrong tiép theo
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CHUONG 4. CAC PHUONG PHAP TIM Kl EM LAl
GHEP CUA CHUNG TOI

Dwva vao nfing két qua phan tich trong [14], ching tdid pheong phap phat tran
hau nhr tét trén fit ca cac dng d6 thi ma cac tac gidé xuat, nheng phrong phap di
chuyén ngiu nhién 4i tét tréndd thi phan am. Bong thyi dua trén nitng phan tichia
trinh bay trong ctiong 3, chiing tdi thy néu trong trdng hyp naodo thi sr dung phrong
phéap di chugn ndiu nhién trde, saudd sr dung phrong phap phat tran thid ding la
mét giai phap va @ng chra co tac gi naodé cap dén van dé nay. Plrong phap tim Km
trong mang ngang hang thn tdy Van 1a “ngiu nhién” ki vi théng tin \é vi tri tai nguyén,
théng tindinh tuyén van |1a chra xacdinh Wi cacdiém nat én tai tim tai nguyén va cac
phuong phap tirong dugc sr dung 1a cac phong phap tim Kim mu. Trong phn nay,
ching t6i § trinh bay chi 6t nhitng phrong phap kt hop msi cua ching téi: ¢ mit y
tuong, ma gii thuat. Va chiing téi gi cac phrong phap lai ghép i nay la cac kin thé
tim kiém.
4.1.Phwong phap tim kiém lai ghép st dung phat tran théng thuong

Trong nhém phiong phap nay, ching toirslung 2 phrong phéap tim Km cia

nhém phrong phap tim Kim don 1é 1a: phrong phéap tim Kim di chuyn ndiu nhién va
phuong phép phat tran thongutting.

4.1.1.Phwong phap tim kiém lai ghép bién thé thi nhat
4.1.1.1. Y twéng aia phwong phap

Y tuong aia bén thé nay 1a:Pau tién st dung phrong phap di chudn ndiu nhién,
thuc hién di chuyn ndiu nhién tim kém i mot mac naodo, sau khi Et thic phrong
phéap di chugn ndiu nhién, thrc hién tiép phrong phap phat tranrtnit ci cung tim
duoc aia phrong phap di chudn nciu nhién.

V& mat trec quan thi cé thhinh dung céch tkc hién caa phrong phap nhr hinh &,
va mo plbng sauday:

Gia s nguwn phatdong tim kém file 1a nat A naadd trong mng vads thi trong
hinh \& nay ch mang tinh cit minh hpa, khdng xétén do thi c6 hréng. Nat A co 2
hang x6m la nat B va ndt O, v stung phrong phap di chudn nciu nhién nénd ching
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tha nhit nay, nat A chn ndiu nhién naté giri théng bao truy &n 1 nat B. Nu nat B ¢6
file ma nat A é@n thi nat B @i cho nat A théng bao queryHit va timéki két thic. Neu
nhu NGt B khong c¢o file nat Adm thi nat B § giam gia ti TTL di 1 trong théng béo truy
van aia nat A va chugn tiép ngiu nhién théng bao nagithang xém éa minh. Trong
truong hyp nay, nat B chudn tiép sang nit C. Qua trintirdiép tuc nhr thé

— » Méattim kiém cho plrong phap di chudn ndiu nhién

Méattim kiém cho plrong phap phat tran

Hinh 5.Plxong phap tim Kim lai ghép bin thé thir nhét.
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Qué trinh tim K¥m bang phrong phap di chu§n ndiu nhién § tir nat A, qua nut B,
nat C, nat D va & thic i nat E.

Sau cac cing, cac nut truy an bing phrong phap di chu§n ndiu nhién clra tim
kiém thy file, ta thyc hién tiép phrong phap phat tranrtnit E.

T nGt E kit dau thee hién phrong phap phét tran, phat tran sang cac nat hang xém
cua E la: F, G, H, I. Vait cac nat ndi nay ki thuc hién phat tran ip. Qua trinh ¢ tiép
tuc nhr thé.

Qua trinh tim Kim s két thac khi thiy file, hoic gid ti TTL d& hét, haic nhr trong
mé ptong ching tdi 8 dung $ luong tin Van truy Van, dé di qua fit ca cac cling co ti¢
tim kiém, khi $ luvgng théng béo truyan da Fét, thi qua trinh tim Km < két thac.

Nhu vay, phrong phap nay cé ywrting thrc hién khadon gian vadé xemanh hrong
cua phrong phap ¥i cac mé hinh rng da néu ra sao, vékqua so Wi cacdé xuat trudc
d6 tt hon hay »u hon thi trong clxong mé pldng chiing toi & lam rd van dé nay.

4.1.1.2. Ma gia caa phuwong phap

Viéc md & hoat dong aia phrong phéap trong gin ndi dung tréndé hiéu vé cach
thac tim kiém caa mdt nat khi st dung phrong phép, con trong gh ndi dung nay, ching
t6i khéngdé cap dén viéc tim thy file hay khdng ma dhiva ra cach tiac tim kiém, va
két qua 1a timduoc vang bao phcéd $ lugng cac nit cangrh cang ét. Do d6 ma g
cho phrong phap nh sau:

VariantSearchl()

{
I*Thuc hién phrong phép di chusn ngiu nhién teegct/

Khoi tao hangdoi Q rong;
Panh diu da thim dinh ngwn truy \an;
Xendinh ngwn truy vin vao hangloi Q;

for (mdi mot 1an thee hién walker)
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Lay dinh ¢ cubi hangdoi ma khac éng, ra kii Q;
Chuyén théng béo truyan t6i 1 dinh hang xénduoc lva clon ndiu nhién;
DPanhda diu thaim dinh hang xom;

Xendinh hang xém vao Q;

I*Thyc hién phrong phap phét trandi luwong thong bao truydn con ki*/

while( $ luong thdng béo truyan van con)

{

L4y tuan ty cacdinh ra ki hangdoi, bat dau tr dinh cwi cung, khacdng
cua phrong phap tim Kém di chuyn ndiu nhiéna trén;

while(mdi dinh hang xém@a dinh Mra lay ra khvi hangdoi va £ luong
thdng bao truy &n vin con)

{
[*Khéng cho phéginh duoc ldy ra g# truy van ngeoc lai dinh da
QuA truy van t6i no treéc do */

if ( dinh hang xém!=dinh tht ty truéc ciadinh duoc lay ra)

{
Chuyén thdng bao truyan t6i dinh hang xom:;
DPanh diu da thim dinh hang xom;
Xendinh hang xom vao hantyi Q;

}
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4.1.2.Phwong phap tim kiém lai ghép bién thé thi hai
4.1.2.1. Y twéng cia phwong phap

Vé mit y twdng trong plrong phap lai ghép B thé thir hai nay khac sodi bién
thé the nhat. Véi bién thé lai ghép tit hai nay, ém nhin trec quan c6 té thay gidng nhr
tao ra not tryc, i saudé thrc hien lan Ha tr truc. Tuc 14, trong giaidoan dau cia
phuong phap, ching téiisdung phrong phap di chudn ngiu nhién,dé tim kiém tit ca
cac peer co thtim thiy dugc bing phrong phap nay, sadb danh diu lai tat ca cac peer
ma phrong phap timiuoc, sau khi Et thic phrong phap, & nhitng peer danh du duoc
chang toi thre hién phrong phap phét trandp. Viéc nay gbng nhr, tao ra mét ltc nhéu
ngwn lan ba hon 1a mHt ngwdn lan Ba nhr da lam, nirc do bao trum & rong hon, tuy
nhién lrong théng bao tringip s ting hon so \6i bién thé dau tién.

Vé mit trgc quan va hat dong tim kém cia phrong phapdugc biéu dién nhr hinh
vé va mo & dudi day:

Van gia sir 1a ngwn truy Van tim kiém la nat A va dn gia sr sau khi thec hién
phuong phap di chudn ndiu nhién qua cac peer cétma \an chra timdugc file. Sau
khi thuc hién phrong phap di chudn ndiu nhién, ta cé danh sach cac péesc phat hén
thiy la: A, B, C, D, E.

Thay vi thec hién nhr bién thé 1 thi hi day cac nit A-B-C-D-E&la ngwn phét
tran, lan éa tim kém tiép. Khi d6 ¢ ching tiép theo nay, cé thémugc cac nit i chua
dugctimbaogrla: O,P,F, G, H, I L.

Gia sir 1a tai vi tri nGt P 14 ¢6 file &n tim, thi khidé nat B gri trege nat C, nén nat P
S8 tra vé queryHit cho nit A va qué trinh timéki két thac, con théng bao nat Grigdén
nat P, b nat Pddi chiéu va lai bo. Con réu, trong terong hyp nat P khodng pii 1a nat cé
chaa file cn tim, thi khidoé nat P 8 c6 thém thdng bao truyam caa nat C, @i la hién
twong nkan du thira krgng théng béo truyan.
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e—» Moatim kiém cho plrong phap di chudn nciu nhién
M64 tim kiém cho plrong phap phat tran

Hinh 6. Plrong phap tim Kim lai ghép kén thé thir hai.

Tai ching tiép theo thi cac nitua dugc xacdinh € thuc hién tiép. Qué trinh tim
kiém ot tiép tuc chodén khi co filedugc tim thiy, haic gia ti TTL hét, haic $ luong
thdng bao truy &n da Ht (day la gia tf ¢é dirng chrong trinh trong mé ping aia chdng
6i).

Van d trong phrong phap lai ghép nay Ia ching téi khongi lbo tring Ep trong
truong hop natda duoc tim thy trong phrong phap di chudn nciu nhién ma &n nhin
thém théng bao truyan tir nGt ngwn lan nixa khi thre hién phrong phap phat tran.



4.1.2.2. Ma gia cua phuong phap

So Wi phuong phap lai ghép Bi thé 1, sr khac bét chinh trong phong phap nay
la & bugc phét tran. Tc 1a $ thuc hién dong thdi phat tran & cacdinh tim duoc tir
phuong phap di chudn ndiu nhién tege d6. Nhr vay trong ma gi caa phrong phap nay
s3 thuc hién phét trantt dinh dau tién trong hangoi.

VariantSearch2()

{
I*Thuc hién phrong phép di chusn ngiu nhién teeéct/

Khai tao hangdoi Q rong;
Panh diu da thim dinh ngwn truy \an;

Xendinh ngwn truy Vin vao hangloi Q;

for (mdi mot lan thec hién walker)

{
Lay dinh ¢ cubi hangdoi ma khac éng, ra kii Q;
Chuyén théng béo truyn t6i 1 dinh hang xénduoc lya chon ndiu nhién;
DPanhda diu thim dinh hang xom;
Xendinh hang xém vao Q;
}

I*Thyc hién phrong phap phét trandi luwong thong bao truydn con ki*/

while( $ lugng théng béao truyan van con)

{
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L4y tuan tr cacdinh ra kidi hangdoi, bat dau tir dinh dau tién @a phrong
phép tim kém di chuyn ndiu nhiéna trén;

while(mdi dinh hang xém&adinh wra Ky ra khvi hangdoi va $ luong
théng bao truy &n van con)
{

[*Khéng cho phéginh duwroc ldy ra gii truy van ngeoc lai dinh da
QiA truy van t6i né triedc do */

if ( dinh hang xém!=dinh tht ty truéc ciadinh duoc lay ra)
{
Chuyén théng bao truyan t6i dinh hang xom;
DPanh diu da thim dinh hang xom;

Xendinh hang x6m vao haridyi Q;

}
4.2. Phwong phap tim kiém lai ghép st dung phat tran cai tién

Do sr dung phrong phap phat trandadién dé tim kiém thi viéc phét tran & gay ra
luong dr thira théng béo truyan khéng én thiét. Va da co plwong phépdugc dé xuat
han cté nhroc diém nay, ma &n sr dung dic trung aia phrong phap phét tradé 1a
phuong phap phat tramctién. Cach tic tim kiém aia phrong phap nay an giong nhr
phuong phap phat tran théngubing nhrng ai mdi budc gri théng béo truy &n thay vi
gui téi toan B hang xém thi chguai téi mot tip con cac hang x6maa nd va wc lua
chon hang x6m la riy nhién, it ky, thong tin tham kio thém trong [14] va [20].
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Dva trén nling phan tich va & qua tra vé trong tai lBu [14], [20], tHy ring
phuong phap phat tranactién 1a mdt phuong phap dt va 6t trén hinh ting mang ma
chang téi dung mé ging. Dodd chiing t6idd dé xuit thém 2 plrong phap tim Km lai
ghép rika tir viéc két hop phrong phap nay ing céach thay #hphrong phap phéat trandc
dién va chang toi gi 12 bién thé thir ba va bén thé thir tu.
4.2.1.Phwong phap tim kiém lai ghép bién thé thi ba

4.2.1.1. Y twéng cia phwong phap

Vé mat y twong thi gbng nhr y twong aia phrong phap tim K¥m lai ghép bin thé
thir nhat nhung cH khac céch tic thee hién cia phrong phéap phat tran. Varskhac bét
nay chung t6i&mo t trong vi di sau:

1
1
1
1
1
1
1
1
1
1
1

Hinh 7.Plvong phap tim Km lai ghép bén thé tha ba.
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Sau khida thrc hién phrong phap di chudn ndiu nhién nlr trong vi di caa phrong
phéap tim kém bién thé tha nhat, diém nat E 1adiém nat céi cung. Tr E thye hién tiép
phrong phap phat tranactién, gia sr tai E chon 3 hang xémié chuyén tiép thdng bao
truy van 1a: nat F, G, H. Va cac nat nayi thuc hién trong tr nhe E d& 1am, xét vi
truong hop nat H, lGc ndy cheéd 3 hang x6m, vadshang xém Bng $ luong nit fra chpn
mbi lan giri truy van nén H @i thong baodi J, K, I. Qué trinh & thé tiép tuc.

Trong trong hop nay, G nAn thém théng baartF, va H nlin thém théng baartG.
4.2.1.2. Ma gia cia phwong phap

Do chon lya hang xémié phat tran 1a khac soév phuong phap phat tran théng
thuong nén ma @i vé co ban 1a nhr bién thé tha nht nhung ¢ giai doan phét tran thi ph
thémdoan ma thrc hién viéc lya chon tip hang xdm ndu nhiéndé truyén truy van.

VariantSearch3()

{
I*Thyre hién phrong phép di chusn ngiu nhién teeéc*/

Khéi tao hangdoi Q rong;
DPanh diu da thim dinh ngn truy \an;

Xendinh ngwn truy van vao hangloi Q;

for (mdi mot 1an thee hién walker)

{
Lay dinh & cui hangdoi ma khac éng, ra ki Q;
Chuyén théng béo truyan t6i 1 dinh hang xénduoc lva clon ndiu nhién;
Panhda diu tham dinh hang xém;
Xendinh hang x6m vao Q;
}
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I*Thuc hién phrong phap phét trandi luwong thong bao truydn con ki*/

while ( $ lugng théng béo truyan van con)

{
L4y tuan tr cacdinh ra klbi hangdoi, bat dau tir dinh cubi cuing, khacdng
cua phrong phap tim Kim di chuyn ndiu nhiéna trén;

I* Trirong hpp bdc nhs hon, thi gbng nhe 1 bién theé thir nhat*/

if(bac oia nutdang xét< s lugng hang xém yéuau duoc chon)

{
while (mdi dinh hang x6ma dinh wra lay ra ki hangdoi va £
lugng théng béo truyin van con)

{

[*Khéng cho phéginh duroc ldy ra gii truy van ngeoc lai
dinh da gi#i truy van i no treéc dé */

if ( dinh hang xém!=dinh thr ty trude ciadinh dugc lay ra)
{
Chuyén théng bao truyan t6i dinh hang xom;
Panh diu d¢a thim dinh hang xém;

Xendinh hang xém vao hantyi Q;
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[*Truwong hop kdc lon hon, thi thec hién chon tgp con hang x6

else
{
for ( mdi lan chon lya hang xémit sd lwong hang x6m yéuao)
if (s6 lwong théng béo truyan van con)
{
Lya chon dinh hang x6m iy nhién trongap hang xém;
Panh diu da tham dinh hang xém;
Xendinh hang x6m vao hantyi Q;
}
}

}
4.2.2.Phwong phap tim kiém lai ghép bién thé thi tw
4.2.2.1. Y twéng cia phwong phap

Y tuong aia phrong phap nay éng nhr y twéng aia phrong phap tim Km lai
ghép bén thé thir hai nhrng khacs budc thyc hién phat tran vi piiong phap phat tran lic
nayduoc thay ng phrong phap phét trarictién.

C6 tht md & haat dong aia phrong phap tim K¥m lai ghép bén thé thir tr nhe sau:

Trudc khi thrc hién phrong phap phat tranactién thi viéc thec hién di chuyn
ngau nhién trong tir nhu trong mé 4 vé pheong phap tim Km lai ghép bin thé thi hai.
Tuc 14 thuduoc danh sach catiém nat ; A-B-C-D-E.

Tién hanh plrong phap phat tranactién tir nhirng nat nay, gi st sb lugng hang
xom aia @p con la 3 hang xom khi6 thi A va C tlrc hién nhr pheong phap phat tran
théng throng, va \in gibng nhr trong bén thé tim kiém thi hai. Do nit B ¢6 nkii hon 3
hang x6m nén khié gia sir nat B gri thong béo truy &n toi: P, C, |. Trong tr véi nit D,

41



E thong bao truy 4n gui trong tng VGi nat ngwn toi: B, E, L va gri toi: F, G, H. Quéa
trinh thrc hién phat tran € thé tiép tuc tir cAc nat wa timduoc.

e—» Moatim kiém cho plrong phéap di chudn niu nhién
M6 4 tim kiém cho plwong phap phét tran
Hinh 8.Plrong phap tim Kim lai ghép bén thé tha tu.
4.2.2.2. Ma gia caa phuong phap

M3& gia trong phrong phap nay dhth@m ndt chdt so ¥i phuong phap tim Km lai
ghép bén thé thir hai trong phn thuc hién phét tran.
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VariantSearch4()

{
I*Thuc hién phrong phép di chugn ngiu nhién teeéct/

Khoi tao hangdoi Q rong;
Panh diu da thim dinh ngwn truy \an;

Xendinh ngwn truy van vao hangloi Q;

for (mdi mot lan thee hién walker)

{
Lay dinh ¢ cubi hangdoi ma khac éng, ra kii Q;
Chuyén théng béo truyn t6i 1 dinh hang xénduoc lya chon ndiu nhién;
DPanhda diu thaim dinh hang xom;
Xendinh hang xém vao Q;
}

I*Thyc hién phrong phap phét trandi luwong thong bao truydn con ki*/
while( $ lugng théng béao truyan van con)
{

L4y tuan tr cacdinh ra kidi hangdoi, bat dau tir dinh dau tién @a phrong
phép tim kém di chuyn ndiu nhiéna trén;

I*Truong hop bic nhs hon, thi gbng nhe 1a bién thé thiz nhat*/
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if(bac oia nutdang xét< sb lugng hang xém yéuaa dugc chpn)

{
while (mdi dinh hang x6ma dinh wra lay ra ki hangdoi va £
lugng théng béo truyan van con)

{
[*Khéng cho phéginh duoc ldy ra gi truy van ngeoc lai
dinh da gi#i truy van i no trieéc dé */
if ( dinh hang xém!=dinh thr ty trude aiadinh dugc lay ra)
{
Chuyén théng bao truyan t6i dinh hang xom;
DPanh diu da thim dinh hang xom;
Xendinh hang xém vao hantyi Q;
}
}
}
I* Trueong hpp bdc lon hon, thi thee hién chon tép con hang x6
else
{

for ( mbi 1an chon lya hang xémit sb lvgng hang xém yéuan)
if (sb luong thdng bao truyan van con)
{
Lya chon dinh hang x6m rau nhién trongap hang xém;
DPanh diu da thim dinh hang xom;

Xendinh hang x6m vao hantyi Q;
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Nhu vay, trong chrong nay ching téia trinh bay ¢ cac plrong phap lai mdi ma
chang tdidé xuat, bao @m y trong thre hién va ma gi caa ching.

T chwong 3 va clrong 4, ching t6itd khéng chgiéi thiéu vé cac plrong phap
duoc dé xuét trugc day va cac phiong phap nii cua ching tdi ma con phan tichng
phuong phap, phan tictbmg thé vé van dé tim kiém trong mng ngang hang tta tay.
Viéc khao sat,danh gia plrong phap nao 13t so \6i phuong phap nao va tréradg do
thi ndo, dra trén tiéu chi nadé danh giéa thi trong cac ebng tép theo @a ching toi &
trinh bay chi #t.
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CHUONG 5. MO PHONG VA PANH GIA HI EU NANG

Trong chrong nay, ching tdién hanh md pbng cac plrong phap tim Km da néu
trén trng cang do thi da gisi thiéu. Trong ting cang dd thi, ching toi & tién hanh mo
phong v6i mdi dang d6 thi 1a 60 An md plong, trong duwong Wi tha nghiém 60 ndu d6
thi ngiu nhién @a cing 1 dng do thi cho ndt pheong phap tim Km. S5 luong théng
béo truy ¥n tai mdi 1an mé ptong Ia nhr nhaudéi véi cac phrong phéap, trong mo gimg
ching téi & dung 5° thdng bao va N thdng bao (N la it 16n, trong md phng chiing
t6i dat N = 50000), trong qua trinh timémn réu $ luong thdng bao naga sr dung hét
thi phrong phéap & dirng tim kém. S5 lwong diém nat hinh thanh 1én &b do thi 1a 100000
diém nGtddi vai tat ca cac dng do thi. M&i mot lan thec hien md pleng, gia ti diém nit
ngwn yéu @u tai nguyéniugc chon lya khac nhaudiém nat kit ky naodd. Va mic do
phan b tai liéu trong mng 1a 0.001,ttc & wi 100000diém nut thi c6 10@iém nat chira
tai nguyén &n tim. Sr phan b nay ladong déu va ngu nhién trén cadiém nat, gh sir
khéng codiém nat nao cha nhéu hon 1 tai nguyén. Cac thand say la tham & chung
cho it ca cac bn md pléng, trén 4t ca cacdo thi.

Néu d¢anh gia plrong phap tim Km dra trén tiéu chi tim #ty tai nguyén va bao
nhiéu rong tai nguyéntugc tim thy (cac tai nguyén 1a pham kdong déu ndiu nhién) thi
ching t6ida tién hanh thu thp két qua. Nhung vi danh gid theo tiéu chi tim & tai
nguyén vatong tai nguyén tim ty 1a khéng bao quaft ca cac trong hop, nén ching
t6i khdng néu trong pim két qua dé danh gia, ang khong da vaoday dé danh gia. Véc
danh gia hu ning aia phrong phap phi mang tinh éng quéat choét ca cac teong hyp
co the, dodd chang tdi xét trén tiéu chi :trado bao pli, s6 lwong nat nfAn truy \an du
thira,..vv. Neu gid ti mac d6 bao pli cang bn thi ki nang tim kém thiy tai nguyén
cang bn.

5.1. Cacdon vi do hiéu nang trong mé phéng
5.1.1.Mc d¢ bao phi

Muc do bao pli cia phrong phap tim K¥m 14 H6ng $ cacdiém ndt ma phrong
phap c6 th tim duoc (bao @m ca cac ndt co cha file én tim va nat khéng dta).

Tham $ nay tt¢ hién kha nang mo rong vang tim kém cia phrong phéap, gia ir
tham $ nay cangdn thi héu qui caa phrong phap tim Kim cang ét, trong chrong trinh
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mé phong aia minh, ching téiin Véi tap V={vo, Vi,..,\i} trong d6 v; 1a $ luong dinh
dugc thim i 1an khi sr dung phrong phap.

R6 rang gia frcaa \, cang nb thi phrong phéap tim Km cang ét

Ky hiéu cho tham&nay la : C — Coverage.
5.1.2.Ty I¢ thanh cbng

Ty 18 thanh céng la xac 8udé mot truy van 1a thanh cdngt 1a c6 6i thiéu mot
lan truy Van thanh céng. Gisr rang, cac tai nguyén tim din 12 dugc phan b déu trén
mang Wi ti Ié phan b ban sao R, hay &t do phd bién aia tai liéu . Khi dé ty ¢ thanh
cbng ky héu la SR — Success Ratiroc tinh nhr sau:

SR = 1- (1-R§ (3)

Gia s trong mt mang c6 n nit, va cé k ndiroc phan tai Bu, va ki ning phan b
cac nat la nkt nhau, khidé ti 1é phan b ban sao lAR =k / n

Sau khi Kt thac phrong phap tim Km, timduoc C nat
Nhu vay ti I¢ thanh céng & vung bao ph C la:
SR=1-(1-k/iny (4)

5.1.3.S6 lwong truy van thanh céng

Gia sir rang cac tai nguyén tim &in dugc phan b déu trén mng wi ti 1&é phan
ban sao 1a R, va viing bao plE. Khi d6 $ luong cac truy §n thanh cdngduoc ky hiéu
la QH- Query Hitsdugc tinh theo tai Bu [20] nhr sau:

QH=R*C (5)
Nhu vay QH pha thuoe I6n vao C

Tir cac cong the (3), (5), Bu ta cho R 1a Bt gia ti cho twéc thi gii thuat ndo cé
C cang &n thi gii thuat do co 1 18 tim thay sb file thanh céng cang cao va trugnvthanh
cong ding cang cae~ PO 1a phrong phap dt.
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Nhu vay, trong moé pkng chang toéi chthuc hién do dac gia ti C, va § tinh toan
cac gia tr con hi sau khi c6 C. Cacé qua cia md plong € duoc trinh bay trong arong
tiép theo @a khoéa lan.
5.1.4.Hiéu qua truy van

La mot don vi do danh gi& hju suit cua phrong phap tim Kim, duoc néu ra trong
tai liéu [20][22]. Theo tiéu chitanh gia nay, pkong phap tim Km cé héu qua tot 1a
phuong phéap & dung lrong théng béo truyan trong sét qua trinh tim Kdm phai c6 ti 18
thanh coéng cao.

Ky hiéu la QE - Query Efficiency
Cong thic tinh :
QE = QH/ (9 lugng théng béo truyan / Kich thréc mang )
= QH/ Trung bintésuong thdng bao trén 1 nat.  (6)
Trong cong tirc nay gia tr QE dugc hiéu 12 QE %
5.1.5.S6 lwong nut nhan truy van dw thira

Trong mdi mot lan tim kiém, phrong phap tim Kim c6 tinh cht ngiu nhién, cac
dang dd thi s dung ding la cacdd thi cé tinh clat ngiu nhién va thong tidinh tuyén
toan mang la khéng Hit truéc dodd céd hén trong tring fip théng bao truyan.

Tham $ do do nay |1a Kt qua ching t6i tinh toaduoc sau khi md ptng. Tham é
nay danh gia éng $ natduoc thaim nhu hon mot lan, tirc 1a $ 1an théng bao truy an
t6i mot ndt nhiéu hon mot 1an. Tham 6 nay phn anh nic do du thira théng bao khéng
kiém soatduoc va gay lang phiamg thong nbt cach khdng an thiét. Tham $é nay co Kt
qua cang &n thi $ lugng nat § chiu tai xu ly cang cao vanh hrang dén giao tép chung
toan mang. Tham & phan anh @ khia @nh nhroc diém cia phrong phap tim Kém.

Ky hiéu: SQ - Sum of Redundant Query

SQ = C — 6 lugng nt chi dugc truy van 1 &n. (7)
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5.2.Két qua mo phéng trén dé thi luat ham mi

Trong king két qua caia mé pléng, dt dau tién la cac thamdsid do ching han nhr:
Crnear; MtC d6 bao pli trung binh, G, mc do bao pli Nho nht, Crae Mic o bao pli
lén nhit trong 60 4n thir nghiém, o: d6 1éch chuin, cac ky hju khacda duoc giai thich ¢
muc trén. CAc @t tiép theo Ia céc giaittuong tng Wi tham $ d6 do cia 1 phrong phéap
tim kiém. Két qua mac d6 bao phi trung binh ét nhét duoc boidam.

Ky hiéu ma chung tdi quydc cho plwong phap phat tran 1a F (Flooding search),
phuong phéap di chudn ndgiu nhién 1a R (Random walk search)uphg phéap lai ghép
duoc dé xuat trong [14] 1a H (Hybrid search). Con cacupimg phap ¢a ching toi:
phuong phap lai ghép B thé thir nhat 1a V1 (£ variant of Hybrid search), plong phap
lai ghép bén thé tha hai 1a V2 (2% variant of Hybrid search), pong phap lai ghép B
thé tht hai la V3 (¥ variant of Hybrid search), va pbang phap lai ghép B thé tha tu 1a
V4 (4" variant of Hybrid search).

Vi céc phrong phap tim Km lai ghép naytéu sr dung dén phrong phéap di chusn
ngdu nhién cho nén ching tdi @h gia ti s6 lwong walker cho cac plong phéap ti
nghiém nay l1a 10 tronging An mé plong.

Trong md plng, chang téi chdé cap dén mot pheong phép tim Km lai da dugc
dé xuat 1a phrong phap tim Km trong tai l8u [14] vi phrong phap nayté cap dén ar két
hop cac plrong phapdon I¢ nhung cé mang tinh dh két hop vé ky thuat.

Céac md hinhid thi dugc ching toidé cap dé danh gia trong md ging aia minh 1a
dd thi luat ham nii v6i y =2.1 vay =2.7, td pd phanum.

Trén mdi mot d6 thi dwgc mé plong, mdi phuong phap tim Km chiing téi #n hanh
tim kiém tr dong 15 hn va hy két qua trung binh éa 15 &n thyc hién. Viéc thec hién mo
phong cac plrong phap tim Kim trén 6046 thi cia mdt dang d6 thi ciing duoc thre hién
tu dong, cac kt qua thu dugc khong ch biéu dién king hing két qua sb ma con éng két
biéu dién dudi dang biéu do cot dé dé dang so sanhing trrc quan.
5.2.1.D thi luat ham mii véi 5° théng bao truy Vin

5.2.1.1. Do thi luat ham mi véi y =2.1
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Bang 1 Két qua mo pheng cac prong phap tim Kim tréndd thi luat ham nii véi 5° théng

bdovay=2.1
bo do F R H Vi V2 V3 V4
Crean 2980.58 | 2572.61 | 2573.11| 2980.45 2847.57 2670.59 2651,888
Chnin 2889.67 2540.07| 2538.07  2791.93 2580 2620{13 2631.8
Cinax 3083.87 2611.73| 2608.27  3063.93  3081.p7 272587 1.383
c 43.932 15.387 15.53 50.236 117.872 25.791 25.752
SR 0.949 0.924 0.924 0.949 0.942 0.931 0.98
QH 2.981 2.573 2.573 2.98 2.848 2.671 2.652
QE 95.378 82.323 82.34 95.374 91.12Q2 85.459 84.86
SQ 63.51 232.939| 232.003 64.423 236.701  158.187 .97187

Tu bang Kt qua, chang toi thy pheong phdp phéat tran 13t nhat, saudé d&n
phuong phép lai ghép B thé tha nhat cia chang téi (Au nhr xét Wi sb luong peer dn,
thi coi nhr xip xi bang nhau ) va piong phap Win thé thir hai ding cho Kt qua tot, bién
thé tha ba va tir 4 cho Kt qua trung gian. Tuy nhién, thi plong phap kin thé thir nhat
va thr hai c6do Iéch chdin 16n hon so \bi cac plrong phap conai. Gia tri do léch chuin
lon phan anhdo bién thién @a cac Kt qua md phong thudugc so i gia tr trung binh
cua tit ca cac plrong la cao.

5.2.1.2. P thi luat ham mii véi y =2.7

Két qua thu dugc trong md phng nady, plrong phap phét tranam 1a phrong phap
t6t nhat, saudd dén bién thé tha ba va tir nhét caa ching toi, con B thé thir hai va thi
tu lai cho Kt qua toi té nhit. Tuy phrong phap phat tran cho gia mic d6 bao phi trung
binh bn nhit nheng ©ng $ NGt nkin truy Van dr thira nhéu hon so \6i bién the thir ba
cua chung toi.
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Bang 2 Két qua mo pheng cac plrong phap tim Kim tréndd thi luat ham nii véi 5° théng

bédo vay =2.7

bo F R H V1 V2 V3 V4
do
Cmean | 3014.866| 2981.014| 2980.461 3013.05P2574.232| 3013.421 2850.119
Chin 2949.600| 2970.467 2967.133 2875.8(0106.467| 3004.600 2802.933
Cmax | 3066.333| 2994.600 2996.000 3066.262712.600| 3023.667 2968.800
c 32.365 4.260 4.780 36.919 61.239 4.556 21.907
SR 0.951 0.949 0.949 0.951 0.924 0.951 0.942245
QH 3.015 2.981 2.980 3.013 2.574 3.018 2.850
QE 96.476 95.392 95.375 96.418 82.375 96.429 91.204
SQ 103.632 122.020 122.372 104.892 469.808 91.39720.330
5.2.2.P6 thi luat ham mii véi N théng bao truy van
5.2.2.1. Do thi luat ham mi véi y =2.1

Vi N thdng bao truy &n thi phrong phap tim Kim lai ghép bin thé th ba dia
chang tdi cho & qua tét nhit, saudo 1a bén thé thu tu, con bén thé thir hai cho Kt qua
t6i nhat, phrong phap phat tran, di chély ngiu nhién va lai chod qua trung gian.
Phrong phap phat tran cérig $ nat nhin truy Vin du thira 1a tHip nhit.

Bang 3 Két qua mo ptong cac plrong phap tim Kim tréndd thi luat ham nii véi N théng
bdovay=2.1

bo F R H V1 V2 V3 V4
do
Cmean | 28540.1 29909.5 29907.8 28451 26424.30907.6 | 30795.439
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Cmin | 25646.3 | 29730.3| 29731.83 25097\5 2359/.30587.2| 30483.4
Cmax | 31139.7 | 30090.3] 30065.2 31713|3 30013.31506.4 | 31211.06}
o 1407.03 | 81.3279] 75.0908 1460.73 1263/9277.187 | 151.6254
SR 1 1 1 1 1 1 1

QH 28.4501| 29.9095] 29.9078 28.451  26.42420.9076 | 30.795439
QE 56.9002| 59.8191] 59.815) 56.902 52.8484 61.815R.596878
SQ 11850 7680.57| 7680.4¢ 11875/9 12361.9 7355.85 ©364.

5.2.2.2. P thi luat ham mii véi y =2.7

Bang 4 Két qua mé plong cac plrong phap tim Kim tréndd thi luat ham nii véi N théng

bao vay =2.7.
b6 F R H V1 V2 V3 V4
do
Crnean| 30648.496 35608.714 35611.398 30559.425 27458.621 35930.992 35426.392
Chin | 28986.733 35482.533 35460.667 28752.467 26020.667 35780.333 35248.200
Cmax | 32564.133 35715.133 35702.333 32690.667] 29655.333 36051.067 35589.667
c 750.709 49.177 50.906 876.404 716.013 59.892 83.295
SR 1.000 1.000 1.000 1.000 1.000 1.00 1.00
QH 30.648 35.609 35.611 30.559 27.459 35.931 35.426
QE 61.297 71.217 71.223 61.119 54.917 71.862 70.8
SQ |10345.080 9335.130| 9331.882 10365.1201609.580 9541.426| 9404.772
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Déi véi md phong nay, thi kt qua caa phrong phap tim Kim lai dé xuat trong tai
liéu [14] lai cho Két qua tét nhit, saud6 la phrong phap tim Km di chuyn ndiu nhién.

Két qua véi pheong phap éa ching téi va plong phap phat tran chétkqua thap hon.
5.3.Két qua mé phéng trén td6 pd phan am

5.3.1.Md phéng trén td pd phan mm véi 5° thdng béo truy van

5.3.1.1. T6 pd phan aam veéi K kich thwéc | =100

Bang 5 Két qua mé phong cac plrong phap tim Kim trén té pd i phan am Koo

Do F R H V1 V2 V3 V4
do

Crmean| 100.200| 179.377 | 160.039| 100.039 100.818  103.494 103.758

Cmin | 100.200| 139.400 130.600 100.000 100.200 100.867100.267

Cmax | 100.200| 218.200f 200.933 100.667 107.533  109.%33111.600

o 0.000 17.027 16.165 0.106 1.499 2.028 2.696
SR 0.095 0.164 0.148 0.095 0.096 0.098 0.099
QH 0.100 0.179 0.160 0.100 0.101 0.103 0.104
QE 3.206 5.740 5.121 3.212 3.226 3.312 3.320

SQ 97.483| 172.979 139.08’8 99.092 100.363  100.%88 1.016

5.3.1.2. T6 pd phan aim véi d6 thi ngau nhién Gy 12

Bang 6 Két qua md pleng cac plrong phap tim Kim trén t6 pd phanum Gyog 1/

bo F R H V1 V2 V3 V4
do
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Cmean| 111.906 | 236.518 | 204.928 | 103.937] 108.863 107.694 107.577
Cmin | 107.800| 175.533 163.400 1002.000.00.800| 101.600 102.400
Crax | 113.600| 281.667] 243.66y 122.533 118.400126.400 124.800
c 0.855 25.026 18.052 4.895 4.419 4.546 4.316
SR 0.106 0.211 0.185 0.099 0.104 0.102 0.102
QH 0.112 0.237 0.205 0.104 0.109 0.108 0.108
QE 3.581 7.569 6.558 3.326 3.484 3.446 3.442
SQ 99.977 222.034 168.688 99.993 100.696 102.149 2.128
5.3.1.3. T6 pd phan axm véi @6 thi ngiu nhién G0 15

Bang 7 Két qua md phong cac plrong phap tim Kim trén td pd phanum Gyoo 1/s
bo F R H V1 V2 V3 V4
do
Cmean | 107.032 | 371.354 | 298.993| 103.179 112.836 116.697 | 119.023
Chin 105.400 288.067, 228.000 101.200 105.20004.333| 105.800
Crnax 108.867 472,933 356.000 111.667 137.66136.533 | 154.400
c 0.617 31.685 26.817 1.889 7.193 7.073 9.700
SR 0.102 0.310 0.259 0.098 0.107 0.11 0.112
QH 0.107 0.371 0.299 0.103 0.113 0.117 0.119
QE 3.425 11.883 9.568 3.302 3.611 3.73 3.809
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SQ

101.483

329.026 235.03(6 101.2

32

103.118

105

0006.339

Tir két qua cac Bing 5, 6, 7 thi & qua pheong phap tim Kim theo plrong phéap di
chuyén ndiu nhién 1a &t nhit, phrong phap kin thé lai tha hai va plrong phap phat tran
cho Kt qua thip, con plrong phap lai ghép Bn thé tha nhit cho Kt qua toi nhat.
Phrong phép tim Km lai ghépdé xuét trong tai lBu [14] ding la mdt pheong phap tim

kiém tot.

5.3.2.Md phéng trén td pd phan am véi N thong bao truy van

Céac Kt qua mo phong trén td pd phanuen v6i N théng béo truy &n nhr sau:

5.3.2.1. T6 pb phan axm véi K kich thwéc | =100

Bang 8 Két qua mé phong cac plrong phap tim Kim trén cluster & phan am Kgg

bo F R H V1 V2 V3 V4

do

Cmean | 123.011 | 990.677 | 117.229| 105.646 135431 148.430 150.573
Chin 122.800 831.733 107.86Y 102.067 122.733 127.333 .80QA8
Crnax 123.200 | 1152.600 189.933 | 143.200 183.000 174.733 167.267
c 0.094 76.684 10.267 7.714 15.450 10.067 9.639
SR 0.116 0.629 0.111 0.100 0.127 0.138 0.140
QH 0.123 0.991 0.117 0.106 0.135 0.148 0.151
QE 0.246 1.981 0.234 0.211 0.271 0.297 0.301
SQ 102.802 970.919 741.972 102976 103.888 116.133 .7226
5.3.2.2. T6 pd phan axim véi d6 thi ngau nhién Gygg 1/

Bang 9 Két qua md pleng cac plrong phap tim Kim trén cluster & phan am Gygg 1/
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bo F R H Vi V2 V3 V4
do
Cmean| 179.843 | 3733.171| 2827.121| 156.888 194.01p 187.749 | 187.829
Cmin | 147.400| 3410.600 2271.867 115.000 156.00058.800| 159.667
Cmax | 208.333 | 4107.467 3251.067 212.467 278.40026.267 | 222.067
o 11.331 145.733 203.436 17.486 23.33213.413 11.887
SR 0.165 0.976 0.941 0.145 0.176 0.171 0.171
QH 0.180 3.733 2.827 0.157 0.194 0.188 0.188
QE 0.360 7.466 5.654 0.314 0.388 0.376 0.376
SQ | 102.802| 1669.491 1215564 102.953 105.366 132/90B4.527
5.3.2.3. T6 pd phan axm véi db thi ngiu nhién Gygo 15

Bang 10Két qua mo pleng cac plrong phap tim Km trén t6 pd phanum Gyog 15
b6 F R H V1 V2 V3 V4
do
Cmean| 113.424 | 1726.614| 1265.070| 104.87§ 128.688 273.071| 276.028
Cmn | 112.333 | 1518.800 1090.800 102.000 112.73335.133| 227.267
Cmax | 114.400| 1975.800 1449.800 114.600 155.60828.133| 335.000
o 0.550 106.327 82.386 3.933 13.370 19.039 19.823
SR 0.107 0.822 0.718 0.100 0.121 0.239 0.241
QH 0.113 1.727 1.265 0.105 0.129 0.273 0.276
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QE

0.227

3.453 2.530 0.210 0.257

0.546

0.552

SQ

146.698

3444.922 2595.674 126.747  155.504

186.

0288.434

Tur két qua bang 8, king 9 va ling 10 cho thy két qua trén td pd phanwm thi
pheong phap di chudn ndiu nhién luén cho & qua tot nhat, pheong phap laidé xuat
trong tai 18u [14] ding cho Kt qua tét, con cac ptiong phap conai cho Kt qua toi, tuy
nhién so i phuong phap phat tran thidsi thé the hai, thr ba va tie tr caa chdng toidi
cho Kt qua tot hon. Nhr vay d6i voi td pé phan em thi phrong phap tim Km ndiu
nhiéndat hiéu qua tim kiém rit cao, nleng ©Hng $ nat nkin truy Van du thira ding 1a cao

nhat.

Dé nhin nln & két qua md pheng tnrc quan bn, ching téi ku dién duéi dang
biéu dd cac Kt qua nay, trongdd truc tung miéu4 gia ti Creanma mdi phuong phép tim
kiém dat dugc, truc hoanh bu dién cac plrong phép tim Km aia trng chng db thi. Boi
Vi cac tiéu chfianh giadéu phy thudc ti 16 vao Gpeantheo cong the da dua ra nén chean
biéu dién Grean, trr ti@u chi \& sb nat nhin théng béo truy An dur thira khéng ph thude

vao Grean

Trung binh sé nat dwgc tim thay

3100

3000

2900 -
2800 -
2700 -
2600 -
2500 -
2400 -

2300 -

Do thi power-law Wi y =2.1 D06 thi power-law i y =2.7

Dang dd thi mé phong

E Phat tran
® Ngau nhién
= Lai ghép
mBién thé 1
m Bién thé 2
= Bién thé 3
=Biénthé 4

Biéu do 1. Két qua mirc 6 bao phii cia cac plrong phap tim Kim tréndo thi luat ham

mi véi 5°théng béo.
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Biéu do 2. Két qua muc d6 bao phi cia cac plrong phap tim Kim tréndoé thi luat
ham mii vai N théng bao.
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Béu d6 3. Két qua mirc do bao pli caa cac plrong phéap tim Km trén t6 pd phan
cum véi 5° théng béo.
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BEu d6 4. Két qua mirc 6 bao plii cia cac plrong phap tim Kim trén td pd phan
cum Vvéi N thong bao.
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Biéu do 6. Két qua s nat nHin duoc théng bé&o truyan du thira aia cac plrong phap tim
kiém trénd6 thi luat ham nii véi N théng béo.
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Biéu d6 7. Két qua sb nut nhin dugc thdng béo truyan dur thira aia cac plrong phap tim
kiém trén t6 pd phanuen v6i 5°théng béao.
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Biéu dd 8. Két qua sH nat nkin duoc théng bao truyan dur thira aia cac plrong phép tim
kiém trén t6 pd phanuen véi N théng béo.

5.4. Panh gia v phan bd théng bao truy van

Ngoai nhiing tiéu chidd néudé danh gia hdu ning aia Mot pheong phap tim Km
thi chiing t6i b sung thém it tiéu chi ita trong pAn i dung nay,dé l1a tiéu chi ¢
phan B lugng théng b&o truyan trén mang hay con gi |a phan b tai. Tiéu chi nay
duoc chang tdi xay dng sau khi catugc két qua md ptong. Biéu dién tiéu chi nay la
dang biéu do vang i vi mdi lan thir nghiém mot phuong phap trén @t dd thi, thi
phrong phapdé dugc thee hién 15 Bn voi 15 nit ngdn truy vin khac nhau va giaitcac
nat tim thy tra vé 1a gia ti trung binh aa 15 &n. Tuy nhién trongtanh gia chang téi ¢h
dua ra béu dién miu mot lan thir nghiém caa mdt pheong phép trén 1ahg do thi thay vi
60 lan boi vi vang béu dién chung 1 dng, va s thaydoi vé gia ti cac niu khong én.
Két qua chang téi thutuoc sau khi @ liéu md plong dugc xi Iy bang pHin mém MatLab

Trong béu dién cia ching toi, trc tung la 6 lwong nitduoc tham i lan, truc
hoanh 1a & lugng miu cia Mt phuong phap tim Km trén 146 thi. S6 lugng Miu nay
chang tdi clon 1a 31 niu cho #t ca cac plrong phap, nic du Kt qua c6 nhéu hon 31
mau nhrng ching tdi chchon 31 1a vi sau 31 &u thi $ lwong nitdwgc thim nhidu hon
31 lan Ia At it. Mau dau tién 1a ndu cho cac nat ma khong arhthéng béo truy an, tiép
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la mau th hai 1& ndu ma cac nat drchan mot théng béo truy 4n duy nhit, cac nau khac
thi taing 1én 1 truy @n twong ung (c6 nglia 1a miu thi 3 thi bao §m cac nat chnhan 2
thdng béo truy 4n)

>

Tong & lwong nat chi tham i 1an

0 | I I I | |
5 10 18 20 20 a0

S6 thtr tw mau lay trong 1 &n tim kiém

Biéu do 9. Bicu dién ar phan I théng bao truy an tréndo thi luat ham nii véi
y =2.1va 8 truy van, phrong phap tim Km di chuy@n ndiu nhién.

Vung bao ly téng 1a ving ma dhcé 2 mau 1 va ndu 2, trongdé dinh aia mau 2
cang caodinh aia miu 1 cang thp cang ét, tac cung la dng hinh thang. Tuy nhiéid la
vung bao lyang vi trén thrc & c6 hién trong nat chiu tai nhiéu va nat khdng di ti do
do6 vung bao nao cday cang éng va cang i dai trén tnc hoanh thi ptiong phap tim
kiém c6 hBu qua cang tp. Tic laduong bao tén toi sat tuc hoanh bn 1 sét tac tung.
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Toéng & lweng nat chi tham i 1an
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S6 tht tw mau lay trong 1 &n tim kiém

Biéu db 10. Béu dién sr phan 16 thong béo truy an tréndd thi luat ham nii véi
y =2.1va 8 truy Van, phrong phap tim Kim phat tran.

Chung t6i clhdua ra 2 minh ba cho tiéu chi nay, cac gig khac 0 nkeng ki nho
hon nhiu so \6i gia tri miu bandau thi béu dién boi cdc ving Bm bén trén, sat trung
hoanh. Con cac & c6 gia tf bang 0 thi béu dién boi 1 diém nim trén tuc hoanh. Mec
do vung thra thit caa béu @6 10 nhéu hon biéu dd 9 vaduong bao trong Bu d6 10 ¢
d6 dbc cao lon so \6i biéu d6 9 vi mau 2 (mhu ma cac nit dhtugc thim duy nhit 1 lan)
c6 gia ti cao lon so \6i miu twong tng trong béu d6 2 nén plxong phapy biéu d6 1 cho
hiéu qua tét hon.

Nhu vay mic d6 phan b tai [8n cac nat trong bu 6 9 daydac trén cac nit eng
va day lon trén cac nat sodv biéu do 8, diéu d6 chrng © cé nhéu nut chu tai qua nhéu,
lugng thdng béo truy 4n sr dung khdng hu qua. Pay cH 1a két qua trén 1 &n thir
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nghiém caa 60 &n thir nghém, tuy nhién thi d@ng biu d6 vung 1a khdng khac nhauay
cac gia tr ciing trong duong nhau.

Muc d6 phan 6 tai biéu dién cho céc ahg td pd phanwm haic céc thir nghiém
v6i N thdng bao truy &n 5 chodéanh gia 6t hon vé viéc phan b thong béo truy n ddi
V6i cac nat. \bi mot sd pheong phéap tim Km c¢o thé b lwong nit nln thdng bao truy
van dr thira 1a it nleng @n suit nhan théng bao truy an trén ndt nat ki rat cao trong khi
sb lwgng nut nfn théng bao truy An du thira 1& nhéu nhing éin suit trén cac natdi it
trén not 5 pheong phap khac. Nimg phrong phap nao cé & ther thir 2 cao va rmc do
phan B déu thi héu ning Van 6t hon 1a phrong phap c6 &u thr thir 2 thip, $ luong
nhan théng bao truy an it nhrng mrc do phan b trén mdi nat nay hi cao. Vig day
ching tdidanh gia b sung thém va ddam wi 2 phrong phap, trongutong lai ching toi
3 lam ré ndi lién he nay.
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CHUONG 6. KET LUAN VA PINH HUONG

Trong khoéa lan cia chiing toi, chiing taié xuat 4 phrong phap tim Km vada tién
hanh phan tich, mé phg, danh gia hu st tim kiém cung cac plrong phap tim K¥m
khacda duoc dé xuat trudge dé trén céc ang dd thi cia mé hinh rang ngang hang tln
tdy. CAc bén thé cua ching téi las két hop caa phrong phap tim Kim: phrong phéap di
chuyén ndiu nhién (bao gm c phrong phap thdng thyng va ai tién) treéc va phrong
phéap phat tran sau. dbién thé co mdt ky thuat khac nhau, & bién thé thir nhat: dau
tién sr dung phrong phap phat tim &m ndiu nhién, tim Km k nat, saut6 tir nat cui
cung timdugc trong k nat nay, én hanh plrong phap phét tran thénguiting. Véi bién
thé thir hai: dau tién ding sr dung phrong phap tim Km ndiu nhién, tim kdm k nat, sau
d6 thee hiéen phrong phéap phat tran thénguibing tr k nat nay. Bén thé tha ba: trong tr
nhu bién thé thtr nhat nheng sr dung phrong phap phat tranactién thay cho phat tran
thdng throng. Bién thé thi tu: twong tr nhu bién thé tha hai, nheng da thay ti pheong
phap phat tran théngithing king phrong phap phat tramctién.

Sau khi thrc hién mé ptong, ching toida dua ra Kt qua va nkin xét \é hiéu st
cua trng phrong phap tréniing cang do thi. Do do ching tdidi dén két luan:

- Phrong phap phat tran la phng phap tim Kim t6t nhit voi luong théng béo nh
tréndd thi luat ham nii va cac plrong phap tim Kim lai ghép bén thé caa ching
t6i ciing la phrong phép dt trong twong hyp y =2.1. Tuy nhién trong wong hop
y =2.7 thi plwong phap tim Kim lai ghép kén thé thtr nhat, tha ba la 6t va phrong
phép tim kém lai ghép kin thé thir hai 1a i té nhat. Véi lugng thdng béo truyan
N la I6n thi phrong phap tim Km lai ghép bin thé thi ba dia ching tdi cho &
qua tot nhat, pheong phép di chudn ndiu nhién va phong phap lai ghép trong tai
liu [14] aing cho Kt qua tét. Tuy nhién éng $ nat nkin truy Van du thir lai cao
véi nhitng phrong phap nay.

- Ddi voi td pd phan em thi phrong phap di chudn nciu nhién cho & qua tét nhat
ca ddi vai lugng théng béo truydn 5 hay N thdng béo, sai6 1a phrong phap lai
ghép trong tai Bu [14], conddi véi cac phrong phap conai cho Kt qua toi nhung
téng $ N0t NN truy Vin du thira lai thap.
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- Péanh gia ¢ mic d6 phan 16 thdng béo truy 4n thi phrong phap di chudn ndiu
nhién phan & toi hon so i phuong phap phat tran trongutsng hop chiing toi
minh hpa 1& i d thi luat ham niiy = 2.1 va & dung 5 théng bao truy an.

Nhu vay, nhitng bén thé cia ching téi @ng la ndt trong gai phap 6t cho vic tim
kiém cac tai nguyén trong dhmang ngang hang tha tdy. Trong tong lai, ching ti &
tién hanh tit nghém trén nhéu dang d6 thi khacdé cé danh gia ét hon. Ngoai ra & thir
nghiém két hop Vi truong hop cii tién caa phrong phap tim Km phat tran, hic phrong
phap ai tién caa phrong phap di chudn ndiu nhién la ptrong phap k-random walk. Vi
cac Kt qua ma cac phong phap éi tién nay mangai 1a tot, nhr két qua trong tai leu
[14] d¢& dua ra nén &danh gia cac Bn thé caa ching téi so & phuong phap tim Km
phét tran ai tién.

Chung toi 8 biéu dién chi tét hon voi tiéu chidanh gia ¢ mac do phan b chiu tai
Vvéi nhitng miu c¢6 gia ti nho va it nho va tén hanh trén nléu phrong phép, nidiu dang
dd thi d& c6 phan tichdanh gia ét hon. Pong thyi lam rd noi lién ke giita 2 tiéu chi nic
d6 phan b chiu tai (phan tan thong bao truyin) va $ luong ndt nAn théng béo truy
van du thira.
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