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MO PAU
1. Ly do chpn dé tai

Hon 40 rim ké tir khi internet radoi cho dén nay, né mangal rat nhiéu tién
ich hru dung cho ngoi st dung dién hinh nlr hé thong thr dién tr (email), trd
chuyén tryc tuyén (chaf), may truy tim @ liéu (search engine cac dch w thuong
mai, chuyén ngan va cacidh w V& y t giao dic..Di kém Wi s bung @ cac dch
vu trén internet las dung @ vé 5 luong website trén internet, dmi tai sb luong
websiteda 1én con & hang t va khéng ngng ting 1&n theo thi gian, ding dau la
tén meén cédudi .com theo tldng ké ndi nhit da 1én i 84.000.000 tén rn. Tén
mién c6dudi .vn ciing d& 1én ti 140.000 tén néin. Chinh & bung ® vé b lugng
website trén interneta b sung cho kho théng tin cang ngay cangridldo hon va

ngay nay Au nhr moi kién thirc caa moi l1inh wre déu co te tim thiy trén internet.

Van dé dit rao day 1a 1am té naodé tim kiém mdt miu théng tin trong kho
tang théng tin kbng 16 nhu vay mot cach chinh xac va nhanhathloi giai cho cau
hoi d6 |a sr dung may tim kém (search engingva hién nay nhéu nha dch w da

st dung no &t thanh cdngdién hinh nhr: Google, Yahoo, Mirosoft...

May tim kiém da xuit hién vaduoc dua vao & dung tr rit sim, nhrng dé téi
uu hoa sao cho th gian t& 10i két qua tim kiém nhanh nt va chinh xac nit thi

cac chuyén giatmg dang ngay cang hoan éni.

Trong thi gian din day nhy s phét trén vuot bac cia inh wrc phin orng
CNTT va truygn théng, nky vdy ma mét giai phap moi cho cacung ding CNTT
dugc radoi va dangdugc cac chuyén gidanh gia cao &lgi ich ma mé mangal d6
la “Hé phan tan - Distributed Systems.

Hé phan tan 1a &ithdng xr ly théng tin bao §m nhiéu b xa 1y hoic bo vi
xtr Iy ndm tai cac \ tri khac nhawuoc lién Kt voi nhau thdng qua plong tién

vién thdng d6i su diéu khién thdng nhit caa mdt hé diéu hanh nbm ting tc do
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binh quan trong tinh toan¥y, cai thién tinh tang luén &n sang 6a cac lai tai
nguyén, ing d6 an toan cholliéu, da cang hda cac lg hinh dch w tin hoc, bio

dam tinh toan ¥n cia théng tin.

XUt phat fr nhu du va cac tin dé trén, vic i uvu hda may tim Kim thdng
tin, madic biét 1a ti vu thoi gian tim kém théng tin éa may tim kim 1a van dé
rat c6 y ngfia trong giaidoan CNTT hién nay va rong lai. Chinh vi gy t6i chon
husng nghién Gu nay va ap ehg “hé phan tar dé téi uu thoi gian xr Iy cho may
tim kiém va hy téndé tai 1a“ #ng dung hé phan tandé téi wu thoi gian xi ly cho
may tim kém”.

2. Muc dich va nghiém vu nghién aru cia dé tai

Muc dich aia dé tai 1a nghién ¢u &p ding k¢ phan tan vao may timém
nham giai quyét 3 yéu @u dat ra nhr sau:

Mét: Giam thpi gian tim kém cho may tim Km: c6 3 nguyén nhan chinh

+ Giam tai luong truy @p vao tai nguyén chung

+ RUt ngin khaing cach vt Iy gitta ngroi dung va server

+ Tang e do tinh toan — x ly

Hai: Tang dg an toan cho i liéu cho may tim Em: ¢6 3 nguyén nhan chinh

+ Dir liéu duoc dit tai nhiéu server khac nhau va cokhing phuc hoi

+ Dam bao tinhdong bH dir liéu giira cac server

+ Dam bao duoc tinh toan en ciaa dr liéu

Ba: Bam hio h¢ thong lubn hat déng thdng sdt: cé 3 nguyén nhan chinh

+ Tinh co gidn ¢a k¢ thdng cao

+ Tinh cHu I3i caa k¢ thong cao

+ Tinh my caa ke thong cao
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3. P6i tweng va pram vi nghién aru

- Nghién g¢tu mé hinh hat dong Hng thé cia may tim kim va ot sb giai
phap tim kém théng aing

Nghién @ru ¢ phan tanda server

+ Xay deng k¢ phan tanda server

+ Luu trir, truy xuit dir liéu trén & phan tanda server

- Nghién aru, ung dung ke phan tan vao may timé

- Nghién aru va ap dng ko dinh tuyén vu tién yéu &u (Requestngudi dung
- Ngbn ngr lap trinh Java, Lucene

- Hé quan tri co s dir liéu My SQL

4. Gia thiét nghién aiu

- Hiéu duoc qué trinh hat dong va ndt sd giai phap xay ¢ng may SE

- Hiéu duoc ban chit caa k¢ phan tan va qua trinh trai thong tin gira cac

thanh plin trong &

- Hiéu thém ngén niy lap trinh Java, Lucene vé& lyuan tri co s dit ligu My
SQL

- Hiéu va vin dung duoc giai phaptng dung k¢ phan tandé téi vu thoi gian

tim kiém cho may SE

5. Phwrong phap nghién a@u

- Thu thip, tim héu, phan tich cac taidii va thdng tin cé lién quadén luan
van

- Phan tich, im rd qua trinh hat dong cia may tim kém

- Nam rd cach xayging, truy xut va leu trir dir liéu trén 1§ phan tan
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- Phan tich, tim iéng gii quyét cho cac in dé nay sinh khi &p dng ke phan
tan vao may SE

- Trién khai xay ang chrong trinh chy trén k¢ phan tan

- Trién khai xay @tng chrong trinh chy trén ¢ tap trung

- Kiém thr, danh gia Kt qua va rat ra Kt luan

6. Y nghia khoa hpc va thuc tién cia dé tai

- Nghién aru, im vitng phrong phap tirc hién cia may tim kim

- Nghién ¢, nim vitng ban chit va phrong phap het dong aia k¢ phan tan

da server
- Nghién aru, xay dring mdt md hinh tru trir théng tin ndi cho may tim kém
- Giam dang K thoi gian thrc hién cho may tim Km
- Tangdd an toan choliéu
- Dam bao hé thong luén thdng sit

- Mang hi loi ichung ding rt I6n



CHUONG 1: TONG QUAN VE MAY TIM KI EM

May tim kiém (tiéng Anh: search engifehay condugc goi véi nghia ong
hon l& cong a tim kiém (search too), nguyén thgi 1a mbt phin mém nhim tim ra
cac trang web trén ang Internet c6 ¢ dung theo yéuau ngroi dung dra vao cac
théng tin ma chang c6. Fluong thdng tin nay @ céng a tim kiém thec chit 1a
mot loai co so dir liéu (databaseg cuc Ion. Viéc tim cac tai Bu & dua trén cactt
khéa keyword dugc ngroi dung gé vao va drvé mot danh nuc cia cac trang Web
c6 ni dung chira tir khdéa ma no tindugc.

May tim kiém haat dong dra vao 3 b chinh:
- B0 thu thip thdng tin — Robot

- B lap chi muc — Index

- B0 tim kiém théng tin — Search Engine

1.1 Giéi thiéu mdt s6 may tim kiém théng dung

Bang 1.2. Bing xép hang search engine #im 2009

Top Search Engines for 2009

* Search.MSMN.com 302 redirects to Live.com

2009 Google  Yahoo! MSH/Live bsk Total

2009 05  72.92% 16.14% S5.68% 3.95% D8.69%

2009 04  7Z2.6B% 16.29% 5.67% 3.96% 98.60%

2009 03 72.13% 16.56% 3.50% 4,02% 98.21%

2009 02 72.11% 17.52% 5.55% 3.47% B98.65%



Thé gidi

google.com

©) search engine - Tim vl Goople - Mozilis Firefox

Ble it Yew Hifory  fockmads Tooh o e

B -c

"' hitp: v google. com, v #hlsefisourceshpiaguseadrronnefogeses chrengnedag=lisg=tag=dos_ame - | - y

Jlumm-mmm

VWeb Hphboh Wigeg Tinjoc Dich Gidi Bep Gomal {kdm w

Gox rglt‘

8 Mo thir
I Hnh Ann
B visen

& Tinwre

* MNhifiy hon

Era Hang
Theaey: i el

Web

Cidc trang widl bling
ling Wikt

Cdc rang tr Vigt Nam

Trang e paodi
drge dich

i e

Mg nhat

24 gy qus

Tighey qua

3 fudn qua

Thireg qua

i gus

Phgm v tuy chink

Tt g bl
Do

Gpogle | Cai T8 1im Kiem | Bing ohép =

search engine = | T bekn
¥rcding 1700000 D00k qui (10,09 geky) A0gh com N Engisn  Tim kifo ndng 080

¥Web search sngine - VWikipedia, the free encyciopedia [ Cich rang ndy |

A il saarch englene e dagigeed 1o search for mformalsen on the Wardd Wide Wab and FTP
seseers. The search esute are gareall ¥ presenied o @ hel of ..

Hestaory "|:m wth sesch énginies we tk - Wstkul & Iul iand vairs

kipsdia cegd AVab weated_emine - E

Gidri thidu ve Search Engine
K nii 11 Seanch Englne, ta thuréng nghl ngay diin cac dich g ndli lidng nhur Zoogle
S‘-ralcl' \'ah:-.s' Suar h by WS Srlll:l' LA Tu)' n"l-h I:\:h ph.ﬁr' tim hi'rn

n Soarch Ewiqlne B3 . [

“ N
] . — =1 e
M g b=

Snar_r.jh_EnEIne Markating (SEM), Paid Search Advertising [FPC .

[ n
2 Jun III | S-n.:l:ll Englma Watch ks the suthcrdatve guide 1o search anglne markeling
(SEM), search onging or-l-m zation rSEf', p1u1 *ran:n am'em:= r'f;

seanchmtiginewileh coms - B 3

Yahoo! Search - Wel Search [ Dvch Irdag ndy |
The seatch engine | o find exacily what :rou ' o nkmjr Firrd the mast relesant
informedion, video, Fnages, and answers fiorm all across the .

ti cami - B4 link dieag b nhd esche - Tudeng by

R O o T HIL ¥/ AP S PP

£

TRPETE PG ——

Hinh 1.1 Giao dién ciaa google search engine

Google 1a B may tim kém (Search Engine) ém dang duoc danh gia la “vé

dich” trén Internet, §i trén 4,2 ¢ trang Webda duoc 14p chi muc va c6 éc do tim

kiém arc nhanh. Google khdng th cdng @ tim kiém duoc hiu hét nhirng ngroi
lust Web s dung do B tro t6i 97 ngbn ng, day con 1a @n ich tim kém duoc
nhing vao &t nhiéu website gt dich w diroc Google cung dp diréi nhiéu hinh
thizc va cho nling dsi trong khac nha

C4c bj tim kiém ciaa google

Google khéng ning tim kiém va dp nhit cac trang rii dé thém vao chmuc
cia lan. C6 chrong trinh ph trdch vin dé nay duoc goi 1a cac robot hay dtim
kiém (Googlebot). Cac Googlebdirgc goi chuong trinh tim kém c6 nhém wu duy
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nht & dé thu thip tai lieu webdé xay drng mdt co o dit liéu duoc st dung boi cac

céng @ tim kiém cia no.

Céac Googlebotis dung ndt quy trinh dra trén that toan xacdinh cac trang
webdé thu thip dit liéu, tin s va $ luong trangdé tim rap tir mdi trang web. Danh

sach nay cac trang web toadriité xacdinh cac lién kt dén céac trang khac.
B¢ lap chi muc cia google

DPanh cti myuc 1a nbt qué trinh quét qua cac trang web »a ta ch sd c6 st
dung Googledé cho Kt qua khi ban tim kém. Thec ¥, cac robot cac phan tich va
dua ra ndt chi muc cia tt ca cac fr ho xem va v tri caa hp. Va viéc trang web cé
dugc Googledanh chi hay khéng ludn |a 6i quan tdm handau cia cac nha tit

ké web hén nay.
Cac laai dir liéu google c6 thé tim kiém

Khoéng hin vay, Google @ng trich xut thdng tin ch muc haic nhidu loai tap
tin khac nhau: PDF, PS (Adobe PostScript), Exctd)(®ai liéu, van ban MW,
DOC, WRI, RTF, ANS, TXT, thuéit trinh PowerPoint (ppt) cadp tin, Microsoft
Works (wks, wps, Wdb) va swf.

Diéu nayduoc thyc hién dé cung dp cho Google nkiu két qua hon, trén thec
té, trong qué trinh tic hién tim kiém ban cing c6 ti¢ thiy hién thi mot sb loai tap

tin khac html, vi d: file .doc hay .pdf
B pageRank dia google

Google PageRank lagnhé thong cé nhém wu xép hang cac trang wehjuoc
phat trén boi Larry Page va Sergey Brin thaDai hoc Stanford. Trong khi Bn
nay Google c6at nhidu ki sr lam viéc dé cai thién v& moi mat cia Google hang
ngay, PageRankép tuc dong ndt vai trd trung tdm trong néiil céng @ tim kiém

web dia Google.



Vigt Nam

xalo.vn

) search engine - Xa Lo - Tim kiom - Mozilla Firefox
File Edit Wew History Delicious Bookmarks Tools  Help

OF ¢ x & @ K @ (Xssmnnor ]

[_] Most Wisited ’ Getting Started |5 Latest Headlines |_1 htkpef fvmn, walterbos . |_'] htbp it google.co... 3

d- euve.. LA TmhiEuvE . o TmhiBuvE | X GidithifuvE. X searc.. B | @ CheckSearc.. [-I -

B8N | iinh | Tin Tic | Nhac | Blog | Dign Ban | Raovat | Thu muc | Dich A

XALO G

Tirm théy 263.100 két qua cho tir khia: search engine

Loc két qua: |t[I khaa V| | nhé&n w&t V| |16 chiic V| | dia danh w

Search engine optimization - Wikipedia, the free encyclopedia

Search engine optimization (SEC .. hetter to incorporate Search Engine Optimization when.. The term
Search engine friendly’ refers...

httg: ten awikipedia.orghwvikiiSearch_engine_optimization - 18KKB - Xem ban iy

iCong cu tirn kiem, tim nhac tim video, tim hinh anh, cong thong tin, search engine, port

tieng 3
£ | >
Done ud B3 =

Hinh 1.2 Giao dién caa xalo.vn search engine

Xalo.vn 1a ndt May tim kiém (search enginalugc Tinhvan Media phat én
véi tham wng Xalo.vn § tré thanh céng ¢ tim kiém tiéng Viét hangdau oia Viét

Nam.
Xalo.vn hén tai dang cung &p 7 dch wi tim kiém bao gm:

- Tim kiém Web:dich w tim kiém théng tin éng hyp trén dr liéu gan 100 tréu
trang \an kan tiéng Viét hién co trén cac Websiteia Viét Nam

- Tim kiém Tin tiec: dich wi tong hop tin tirc va tim kém thdng tin trén d liéu
dang tin trc dugc tng hop tir gan 70 trang tindién tr hangdau cia Viét Nam
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- Tim kiém Dién dan: dich w tim kiém cho phép ngpi ding tim kém théng tin
tir hon 100 dén dan kbn nhit caa Viét Nam hén tai.

- Tim kiém Anh: dich wi tim kiém hinhanh trén é luong hon 20 tridu hinhanh

dugc ngroi dung Vit Namdua Ié€n Internet.

- Tim kiém Blog: dich wi tim kiém cho phép ngoi dung tim kém théng tin trén
hiu hét cac mng xa Wi duoc cung ép boi Viét Nam ding nhr trén th giéi ma
nguoi Viét Nam hay & dung

- Tim kiém Nhgc: dich wi tim kiém dir liéu Nhac tir cAc Website nghe ab truc

tuyén I6n nhit Viét Nam hén tai.

- Tim kiém Rao vit: dich w tong hyp va tim kém théng tin rao § tir hon 20
Website mua ban raditvén nhit Viét Nam
Vi cac dch wi cung d@p va tinh @ng khac bt cho trng dch wi, Xa Lo
dang khéng nigng duoc hoan thén dé co the phuc wu tt nhit nhu du tim kiém aia
nguoi dung Internet V@t Nam va té thanh may tim Kim tiéng Viét hangdau cia
Viét Nam.

1.2 Kién trGc va co ché hoat dong cia may tim kiém

Front-end

N query
Search > Querv
o Engine parser
EEs interface
-~
End user |
Ranking
h
Back-end

request

A Crawler q Indexer
W Web pages Web pages

Hinh 1.3 M6 hinh hat d@dng cia may tim kiém
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May tim kiém chi thanh 2 pdn chinhFront-end va ptin Back-end

- Front- end: Bao @m giao dén ngroi sir dung (Search engine interfae

bo sip xép (ranking) va b xir Iy yéu du ngroi dung Query parsey

Khi nguoi sir dung gri mot yéu du tim kiém mot mau thong tin, may tim
kiém = phan tich yéuau va gri dén server, server tit hién so klop yéu @u Voi
dir liéu trong kho index files vaip xép két qua tim duogc theo thir tu tir caodén cia

do chinh xéac, cbi cung 1a hén thi két qua cho ngroi ding.

- Back-end: Bao ¢m bo thu thip thdng tin Crawler) va b lap ch muc

(indexe)

Bo Crawler dra vao cac robot tim &n s ty dong tim kém thong tin trén
internet va chugn théng tin qua & indexer fp cH muc va kru vao kho @ liéu

index files.
Céc thanh pin nay & dugc phan tich ¢ thé & phan sau.

1.3 B thu thap théng tin — Crawler

Tir mot hay nhéu céc lién Kt bandiu, Crawler 1éndudng thre hién cong véc
“lung suc” Internet @a minh. Crawlerai vé ndi dung cac trang wehirtcac lién Kt
d& nHin bandau va truy xdt cac lién Kt moi nam trong i dung dia cac trang nay.
Céc lién Kt msi nay € dugc map vao ndt trinh diéu khién (Crawler Manager).
Crawler Manager & quyét dinh cac lién kt nao & duoc viéng thim ké tiép,
Crawler Managergnap chiing vao handoi dé cho xir ly. Cac lién Kt nay $ dugc
quan ly trong @ s dir liéu dé thuan tién cho céng \ic cip nhit théng tin ndi.
Trong not an thee hién thi cac lién &t phai chi duoc truy cip mot lan dé tang kha

nang hait dong va tranh trangip noi dung. Mot crawlerdi qua Hn bréc oo ban:
« Bit dau tir mot hay nhéu lién két

 Tai noi dung
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« Phan tich ai dung, tim lién Kt, di theo cac lién &
« Theo dbi lién Kt, tranh trangdp
C6 nhéu ché @6 1am viéc cho crawler thc hién nhiém wu truy tim thong tin.
Céc clé do duoc phan bit theo nhéu cach. CAdic diém phan bit co thé la:
« Batch Mode
* Incremental Mode

Batch modeCrawler ¢ danh chh muc lién tuc cac trang web va khong noi
dung & dé luu trir. Cach nay & dung luénduoc cip nhit nhung ch phu lp cho
lugng trang web nhcé gisi han. Ching han nhr muc tiéu ¢ia crawlerduoc dinh ra
la thec hién trén ndt s6 website a thé naodiy. Crawler ch cé nhém wu lién tuc

chay qua cac wesiste na¢ cap nhit cac i dung ni.

Incremental Mode hoat dong & ché do nay crawler & khdng bao gi x6a
cac i dung kru trir. Khi gip mot tai liéu dugc cho lada viéng tham thi crawler &
tudn theo chin luoc cip nhit noi dung da duoc caidat. O ché do nay thi crawler
can phai c6 kho Lru trir tai liéu that 16n.

« Breadth-first(Tim kém theo chiu rong)
« Depth-first(Tim kém theo chiu sau)
1.3.1 Céc thi thugt tim kiém aia Crawler
1.3.1.1Chién thuit tim kém theo chiu sau (Depth-first)
Tir mot danh sach ata céc lién Et can duyét, thuc hién céc Ixéc sau :
(1) Cho danh séach = {trartju tién}
(2) L4y trangdau tién trong danh séach.

* Neu c6 qua (3)
* Nbu khéng qua (5)
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(3) Trang nayda xeét ti chua ?
* Neu 16i, quay hi (2)
* Nbu chra, qua (4)
(4) Panh diu d& i roi. Phan tich va tim xem liérékco trong trangté khong?
(4a) Nu cd, thém lién & nay vaodiu danh sach. Quayil(4)
(4b) Nu khéng, quayai (2).
(5) Két thac.

1.3.1.ZChién thuit tim kém theo chiu réng
Tur mot danh sach ata céc lién kt cin duyét, thuc hién cac xdc sau :

(1) Cho danh séach = {trantju tién}
(2) Ly trangdau tién trong danh séach.
* Nbu ¢6 qua (3)
* Nbu khéng qua (5)
(3) Trang nayda xét i chua ?
* Néu roi, quay hi (2)
* Neu chra, qua (4)
(4) Danh diu da i rdi. Phan tich va tim xem liérékco trong trangi6é khong?
* (4a) Nu c6, thém lién & nay vao cbi danh sach. Quayil (4)
* (4b) Nu khong, quayai (2).
(5) Két thuc.

1.3.1.3hién thuit tim kém theo ngu nhién

Tir mot danh séch ata cac lién Et cin duyét, thuc hién cac Ixéc sau : (1)
Cho danh séach = {trandfu tién}
(2) Lay ngau nhién nat trang trong danh séach.
* Nbu ¢6 qua (3)
* Neu khoéng qua (5)
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(3) Trang nayda xeét ti chua ?
* Neu 16i, quay hi (2)
* Nbu chra, qua (4)
(4) Panh diu d& i roi. Phan tich va tim xem liérékco trong trangté khong?
* (4a) Nu co, thém lién & nay vao cdi danh sach. Quayil (4)
* (4b) Nu khong, quayai (2).
(5) Két thac.

1.3.2 Tinh ndng hit bugc crawler phii tuan theo

- Robustness:Céac crawler phi duoc thiét ké chinh xac va ha dong én
dinh. Nhéu website c6db ra chirc ning danh ira cac crawler. fFc 1a din cac
crawler vao cac vongip khoéng co kt thic. Crawler &n phii duogc thiét ké sao cho
c6 thé nhan ra “biy” va quay to ra. Khdng phi “cai bdy” ndo ding to ra nlim

danh lra cac crawler mdoi khi 14 vo tinh i trang web thit ké bj 15i.

- Politeness Cac website&cd cac chinh sach cho phép cac crawler tépy c
vao trang web minh theodncip d6 naodd. Crawler én phai tuan thi cac chinh

sach nay.

1.3.3 Tinh ndng crawler nén tuan theo

Distributed: Cac crawler &n duoc thiét ké theo mé hinh phan tadé co thé
thuc thi trén nhiu may tinh.

Scalable Crawler @n duoc thiét ké co kha nang ting tin xuit haat dong king

nhiéu cach. Chng han nhr thém nhéu may tinh hac ting dung lrong bing théng.

Performance and efficiency Crawler @n duogc thiét ké hiéu that hiéu qua
trong viéc ar dung cac tai nguyénéhthdng nhr bo xir ly, dung lrong hru trir va

bang thdng mang.
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Freshness Crawler @an phii duoc cip nhit noi dung méi mot cach lién dc.
Crawler @n phii cO tin xut truy cip trang web &p Xi véi tan xuat thay doi noi

dung @a trang web.

Extensible Crawler @n duoc thiét ké sao cho & dang n# rong theo nhiu
huéng. Ching han nhr ting dinh cang cho ®i dung truy ép hay thém giao trc
truy cip Internet.bé dugc nhr vay crawler @n dugc chia thanh cac ph nho (cac

mudole)dé tién cho véc duy tri va nang4p.

1.3.4 Vdn dé co ban can gigi quyét ciia Crawler

Nhitng trang web nao néndwoc tai vé? Tai vé tat ca cac trang weldd 1a mbt
viéc lam khong wong vi vy can phii cé chién luoc lya chon cac trang web quan
trong dé tai vé. Cac trang welduoc nhidu truy dp, cac trang web cundig noi

dung c6 gia frva plo bién thi nénduoc vi tri wu tién trong hangoi.

Lam thé nao dé cap nhat néi dung? Trén Internet cac trang welpc nhit
thuong xuyén Bi dung aia né. Co6 trangap nhat lién tuc co trang &p nhat trong
thoi gian lau fon. LAm ti ndodé quyét dinh cac trang web nao néooc truy dp
lai v& nHrng trang web naoaa bo qua. Ging nhr céng véc trén ta khéng theap
nhat lai toan B cac trang web it cach throng xuyén. @Gn phii ¢ chén luoc lya
chon.

Lam thé nao dé tai ni dung trang web i wu nhat. Trong khi crawler tirc
hién céng véc thu tHip tai liéu s tiéu Hn tai nguyén nin CPU hay tai nguyén
mang. Néu crawler chém qua nhiu tai nguyén nng thi né c6 th bi nguoi quan tri
cac website Igi trir. Can phai c6 chién luge dé nang cao kit nang hait dong sao

cho it 6n tai nguyén nét.

Lam thé& nao dé xir ly song songTai liéu trén Internet |a v cungh cin phai
c6 nhBu crawler hat dong dong thyi. Lam thé naodé cac crawler khac nhaw s

khéng truy ép cung not websited cac thvi diém khac nhau.



15

Kha ning leu trir: Yéu ciu thng quan da mdt cong @ tim kiém va sao chép
noi dung web bao ham tinhimg i file, giao dién truc quan @ mo rong, o mat
gitta server va trinh déy web, trinh din cac thanh pin dong, va pln anh giao
dién web ndt cach chinh xac. Nt dich trong véc sao chép it trang web la péi
phan anh li chinh xac giao én cia trang webi tirng hinhanh, lién Kt ciing nhr
thanh plin dong. Pay 1a ndt nhiém wu khé Hu hét boi vi kha nang phan tich ma
JavaScript ¢a crawler con tip. Pram vi haat dong aia crawler ph thudc vao cach
trinh bay @a cac trang web nga. Vi du cin phii c6 thuit toandé crawler truy fic
hét cAc tai lBu trén cung it website teée khi di theo céc lién & di ra cAc website
khac. Hinhanh nim & cac website bén ngodiroc tham chiu t6i bai website nay
thi lai khac, fit ca cac hinhanh phii duoc leu trir dé phuc wu cho vic luu céc trang
web trong cache. HTTP header chuywéng (HTTP header redirectiim & vi tri
Location @ia HTTP header pih dugc 1an theo. Céc lién & nam hai server ning
trén cling mMt mién thi én phai theo. Vi di nhe mail.yahoo.com va
quote.yahoo.conNhiéu lién Kt va cac dong chéy heong throng dugc viét dudi
ma JavaScript, cac lieréknay én phai |an theo. @ing cin phai dinh ngha turdc

gioi han do sau @a lién Kt.
1.3.5 Xay deng Crawler

C6 hai éu triic ma crawler cé ¢hdugc xay dng. Thr nhit 1a xay drng
crawler nhr [& mdt cheong trinhdé quy. Thr hai 1a xay @ng crawler theo au tric

dir liéu st dung hangdoi.

Chrong trinhdé quy la ndt ky thuat [ap trinh ma cac pkong thrc tr goi lai
chinh né. Chiong trinhdé quy phu kyp cho cac d an ma cac cong & duoc thuc
thi lap lai mot cach k& théng va théng tin ma coéngéd trong trong lai ding dugc
biét truc © gibng nhr céng véc dangdugc thee hién hién tai. Chueong trinh dé
quy ch nén dung cho crawler maébitrugc & cé $ it cac trang web vi & khi
chuong trinh cly 8 luu di liéu vao ngn xép véi sd lugng trang webdn thi ngin

xép < rit 16n va co tik gay tran ngn xép nguyén nhan rig chin khéng cho



16

chuong trinh c6 th haat dong. Ly do rira |a ta 8 khong tié thyc hién kha niang da
ludng cho crawleré quy, Wi khi tadé quy € tao ra nhéu tién trinh. Mji tién trinh
déng vai tro 1a mt crawler, ndi tién tinh ki c6 mdt ngin xép riéng mdi khi chuong
trinh goi lai chinh né thi & tao ra nHt ngin xép moi diéu nay khdng phudp vi cin
phai dung mt chung ndt ngan xép cho ndt chrong trinh crawler.

Khi xay drng crawler & dung diu trac dr liéu hangdoi, diu tién crawler &
nhan duoc lién Kt cia trang web §c. Crawler 8 nap lién kKt nay vao hangoi.
Khi crawler tim tiy cac lién &t méi thi né ding dua cac lién kt nay vao handoi.
Khi xtr ly xong not lién két crawler § Idy mot lién két trong hangloi ra va tép tuc

truy cip. Cong véc s két thac khi khéng con bt lién két nao trong hangdoi.

Nhu mé & thi mdt crawler cli can mot hangdoi la ¢ tré thuc thi, Nhrng
thdng throng ta dung bn hangdoi dé luu trir cAc lién Kt dé theo doi cac tng thai

cua no.

« Waiting Queue trong hangdoi nay thi cac lién & dang cly dé duoc

xur ly va lién Kt méi s& duoc nap vao hangioi nay khi changiugc tim thiy.

 Running Queuelién két duoc chuyn t6i hangdoei nay khi crawler bt
dau xir Iy nd. Mot diéu quan tong cén tranh 1a nit lién két phai chi duoc xir ly
mot 1an dé tranh 1ang phi tai nguyén. Khianlién két da duoc xx Iy thi haic né
dugc chuyén t6i Error Queue hic Complete Queue.

« Error Queue khi cé Bi xay ra trong qué trinhly lién két thi lién Kt
nay € duoc chuyn t6i Error Queue. Mt khi d& vaoday thi lién Kt st khong
chuyén di dau nra va d¢ing € khdngduoc xir Iy 1an ndo ra.

« Complete Queuekhi xi ly thanh céng thi cac liérékss dugc chuyén
t6i day va ding  khéng chuyn i dau ra.

Mot lien két s5 chi & mot hangdoi tai mot thoi diém. Vi vay mdi thoi diém

cé thé dugc coi la ndi trang thai @a lién Kt. Chrong trinh may tinh tiong duoc
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mo t theo béu db trang thai trongdd s biéu dién ludng di chugn cia lién Kt tir

trang thai nay sangdng thai khac.

Tim théy lién két
Waiting queue

. Complete queue

Hinh 1.4 Biéu d6 trang thai cia mdt lién két

1.3.6 Vdn dé can tranh

Qua & mang va server: dung robot, not diéu tién quyt phai chd ydo Ia tai
nguy@n mng phii [6n. Nhiéu robot hat dong € gay Hn mot luong lon bing théng

ciing nhr cac tai nguyén amg khac, éc do xir Iy, dung lrong b nho v.v...

Cap nhit qua nirc: Kho co6 ti kiém soatduoc tc do cap nhit méi cua trang
web. Gip nhit théng tin 1& quan éng. Nhrng phii cé chén lugc cip nhit pho hp
sao chodc do cap nhit xap xi véi téc do thaydéi noi dung @a mbt trang web sao
cho khéng qua thvyng xuyén gaydn kém tai nguyén, hay quéirac d liéu khéng

dugc cip nhit cho ngroi dung.

Nhitng tinh hiéng khdng mongioi khac: Robot khéng thnhan ra cac url khac
nhau ¢ t&n nhrng cting dn vé mot dia cH. Ching han nhr DSN va IP. Robotimg
c6 thé di vao nhing vong &ip v hang khi cac trang céisdung sessionld. Ni phién
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lam viéc 5 tao ra ndt Id, id nay c6 th la tham 6 caa lién Kt. CAc lién Kt ci tao ra
lién tuc nhr vay. Robot theo cac liénék nay § khdng codiém dirng. Mot tinh
hudng khéng mongloi nira 1a trong cac website cdr slung lich (calendars) thanh
phan lich nay & dung cac trang weblidng cuing i cac lién Kt cu lién e chi dén
nhitng ngay, hay #m trong trong lai. Spiderdi theo céc lién & nay ding $ khong
codiém ding.

1.4 B¢ lap chi muc — Index

Céc trang Web sau khi thuathvé s5 dugc phan tich, trich ain nhirng théng
tin can thiét dé luu trir trong © so dir liéu nhim phuc vu cho nhu &u tim kiém sau

nay. Ba lx¢c co ban trong qua trinhap chi muc:

[Néi dung dworc thu thap vé)

Phén tich tai liéu

D liéu chi muc

Hinh 1.5 Qua trinh danh chi muc

Lap ch muc & qué trinh phan tich taiéli cin danh ch muc thanh céacit,
cum tir thich hyp quan tong c6 kh nang phin anhdung roi dung dia tai liéu. Boi
vay can phai c6 giai phapdé chiét loc thdng tin ndt cach chinh xac va phtu dong
vi luong tai liéu 1a vd cungdn khéng tlé 1am thi cdng. Thong tinduoc chiét loc
phai du noi dungdé tra vé két qua tim kiém cho ngoi dung va éng khdngduoc du
thira gay én kém dungutong hru trir ciing nhr tra vé két qua khéng chinh xac cho

nguoi dung. Qua trinh phan tich taéli dugc chia thanh cacddc nhd hon:
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Chiét loc, chuyén thanh text

Tach tex thanh cac don vi tlr vung

Stopwords la cac tir
& 5 &

xuat hien nhung

khdng mang nghia

gquan trong, ¥i du nhr;

thi, 13, va, nhurng vy

Logi bd cac stopword  @===0F------

Thuat ngir 1a Sternming.
Sternming chuyén tirvé
——————— thanh tir gc. Chi ¢ trong
Tieng Anh Vi du: Thinking
duoe duwa vé Think

Loai bd hau to

Tinh trong s6,_bé tir co frong s6 thap

Hinh 1.6 Cac hréc phan tich tai ligu

Bugc thr nhit chuyén céc dng tai liéu thanh text hay conogla plaintext
tam dich 1a \an ban thuan tay. Vi tai léu ngay naydn tai & nhiéu dinh daing khéc
nhau nir pdf, doc, xml, rtf, html, v.v...Khéng éphan tich ngay trén céinh cang
nayduoc ma @n phai chuyén tit ca thanh vin ban thuin tay saudd mai tiép tuc cac
bugc phan tich fp theo.

Bugc thir hai chugn van ban thanhdon vi tir vung (Tokenization). Tc la
tach wn ban thanh cadon Vi tir. Trong Téng Anh thi én dra vao cac & khaing
tring ta c6 th phan tich &n ban thanh cac token. Con trongéig Viét thi kho ton.
Vi du nhr ta c6 cauThdy gido nay &t grong miu néu dra vao khéng tring ta
phan tich & thanh 6 token sauhdy, gido, nay, dit, grong, miu nhu thé s5 khéng
thich yp ma Kt qua ta céin phii dugc 1a 4 tokerthay gido, nay, dt, grrong miu.

Budgc thr hai 12 lai bo cac stopword. Stopwords 1a cdcrha né xdt hién
trong van ban nhing khéng mang nga ching han trong Téng Viét cac stopword
nhu: thi, &, va, nbmg v.v...con trong Bng Anh céc stopwords nha, the, but, and

v.v...Céac stopword thi khéngir thiét trong vic danh chh muc cho tai 1Bu, no
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khéng ptan anh ®i dung dia viin ban va Hu nhr trong \an ban nao @ng xuit hién
chang vi ti ching én phii duoc loai bé.

Budgc thir ba 1a lai bé hau t5. PHin nay trong Téng Viét khdng c6 vi Téng
Viét la ngdn ng don thé. Trong Téng Anh ndt tir ngoai tr gbc con co th co tén
t6 va hu 6. Tién td co 1am thaydoi nghia aia tr nénduoc gitr nguyén. Hu t6 chi
thay ddi tir loai cia tir ma khéng thaytdi nghia nén én phai duoc dua \é thanh tr

géc.

Bugc cuwi clng la tinh tong $ cia cac i cé trong tai Bu. Trong win ban
thi c6 nhéu tir 3 xut hién theong xuyén, cacitdé phan anh roi dung dia tai lidu.

Can phai tinh trong $ ciia cac tr dé loai b cac tr mang tong < thap.[1]

1.5 B6 tim kiém thdng tin — Search Engine

Tim séch trong thvién 1a mdt vi du dién hinh chodm quan tong aia cong
viéc tim kiém. Khi ta én tim mdt quyén séch, ta vao thvién tim trong danh séach
chi muc dé tim ra \i tri cia sach. Nu khdng c6 chmuc, ta khéng th tim ra \i tri
cua séch trong 6t thr vién 16n hay c6 tim ra thidh thoi gian it nhiéu. Tuong tr
nhu vay déi véi tai liéu trén Internet, tadn phai 1ap mot kho ch muc trede khi tim
kiém. Ung ding web la kxéc cudi dung trong xay dng mit may tim kém. Nhiém
vu ciattng ding web |4 40 giao dén giao tép giira ngroi ding va may tim Km.

Nhan cau truy ¥n tir nguoi ding, saulo tra vé két qua truy van cho ngroi ding.

1.5.1 Tim kiém theo #r khéa

Tim kiém theo & khéa 1a cach tim km ma dra trén cactt dugc cho 1a quan
trong nhit trong tai léu. Nhr d& dé cap céc tr c6 tong $ cao nlt trong tai léu 1a
cac tr xuat hién thuong xuyén va co khniang phin anh mdt phin noi dung ma tai

liéu d& cap toi. Vi du cac tr khéa, @m tir khéa hru dung trong cla dé may tim

kiém nhr "tim kiém", "c6ng @ tim kiém", "phuong phap tim Kim", "thuit toan tim

kiém", "xép hang

do twong dong”, "két qua tim kiém", v.v... Nhing tr khéa, am

tir khoa trén phn anh dugc mi dung @ia chi dé nay. Cac trang web ngay nay
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thuong liét ké 6t ca cac fr khda @a website minhié ting tinh chinh xac khi cac
may tim kém danh cti muc cho websiteing nhr phuc vu cho céng vic tim kiém
cia ngroi dung & dang lon. Trong tai léu tac gh ciing throng dinh nghia cac ir
khoa cho tai Bu minh nim phuc vu cho may tim Kdm danh ch muc & dang va
chinh xac bn. Trong céac trang html thi cat khoadugc dinh ngha trong tk
<Meta.../> & dau trang trong pin <head> </head>. Vi ud <Meta
name="keywords” content="..."/> Cacutkhoa duoc liét ké trong thdc tinh
content. Ngai trir nhitng tai liéu trén, cactitt khdéa hoan toan phthuoc vao cach
phan tich tai Bu caa may tim kim. Ching han nhr cAc may tim Kim theong dé y
dén tya dé cua trang web, i ma € chra mi dung lién quanién chi d& ma trang
web mun dé cap dén nhiéu nhit. Hay cac may tim Em ding throng phan tich cac
caudau oia mot tai liéu, day 1a cac cau mangdndung tong tam ma tai du muwn
n6i dén. Cac cau nagugc xem nhr [ cau chinh trong &t doan van mang i dung
cdt 16i. Ngoai ra cac may tim &in con phan tich caé duoc lap di 1ap lai nhiéu lan

trong tai lgu. Cac tr d6 ding phin anh i dung @a tai liéu.

Cac kho khn acia chén luoc tim kiém theo tr khéa 1a 1am sao phxu ly cac
tir d6ng Am khac ngh. Vi cac tr dong am khac ngh ma cac may tim &n co khi
8 tra vé két qua chang lién quan giién muc dich aia ta. Kho kiin thir hai 1a ma
cac may tim Kim phai giai quyét 1a van dé dua céc tr vé thanh & géc (stemming,
van dé nay chi co trong Téng Anb. Ching hang khi ta nip vao tr “big” thi két qua
tra vé co the 1a “bigger”. Mot kho khin nira 1a may tim Kdm chra tr vé dugc cac
két qua theo tr ddng nghia. Ching han khi ta truy \in vai tir “gido vién” thi Kt qua

tra vé s5 khéng ta vé cac tai [Bu co cacit “thay gido” hay “cd giao”.[1]
1.5.2 Tim theo ng¢ nghia

Thong tin ¢ tim kiém theo ng ngha da di va hén nay né éng khéng con
ton tai. Nhung théng tin € cach tim kém theo ng nghia $ c6 gia ti cho cac nha

nghién cru.
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Tim kiém theo ng ngha la cach tim ¥m madoan y @a ngroi sir dung
théng qua cau truyan. Cach nay phi gom nhom tai Bu thanh ch dé, dua vao ly
thuyét tri tu¢ nhan so dé phan tich cau truyan cia ngroi dung. Ching han nhr
trong tai léu co tr trai tim. C6 haiinh wrc chinh maat trai tim thuc do6 1a y e va
tinh yéu. Chvéi tir trai tim thi chra da tri thuc dé may tim kém hra cton cha dé dé
sip xép cho tai lBu nay. May tim Kdm dira vao cécit di clng tr trai tim ching han
nhu nhip dap, huyét &p v.v...thi c6 t& biét tai lieu hugng dén chi dé y hoc. Con fr
trai tim di v6i cac tr nhe thon thac, tan &, ngot ngao v.v...thi may tim &n co tké
doan nkn ngroi dungdang hréng dén chi dé tinh yéu.[1]

1.6 Cau trac lwu tri dir liéu index files

Bo crawler én ar vao cac lién &, chang 4i tit ca cac théng tin ma changdib

gap vé may, ndt khéi thdng tin ton don khéng tuan theodbky mot quy #c nao.

Nhu da phan tichd muc 1.4, § indexer c6 nim wu trich loc cac théng tin
cua b clawler i vé thanh caalon vi tir vung, ching @p tuc loai bo cac stopword,
loai bé hau 6 va cac & c6 tiong $ thip. Cwi ciing chingtu cécdon Vi tir vung

vao ¢ thong index file.

Mot bo index duoc chia thanh nidu sub index. N§i sub index cé &u trdc va

chirc ning cH muc riéng dia no.

Mdi Sub indexduoc chia ra nHiu segments, cac segments ¢ I Mot hoic
nhiéu tp tin. Mot segmentiugc xem nhlr mot chirc ning cH muc day du chira dr

liéu inverted index.
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Hinh 1.7 Ciu tric lwu tri files index [12]

Document 1

The bright blug
butterily hangs

Inverted index

on the breeze. Stopword list
1D Tarm Document
I —"5 1 bast 2
a p 2 blue 1,3
Document 2 an
around 3 bright e
i F“"ery 4 butterfly 1
ar
It's best to _ from 5 bresze 1
forget the great in & forget 2
sky and to — s
retire from it :> 7 greal 2
every wind. not ] hangs 1
o g need 3
ong :
Document 3 the 10 retire 2
: to 1 search 3
undar
\ 12 sky 2,3
Under blia = E— |13 e 2
sky, in bright
sunlight, one
need not

search around,

Hinh 1.8 Ciu tric dir liéu inverted index [11]

1.7 Kétluan

Qua qué trinh tim B ciu trdc va mé hinh ho dong aia may tim kém cho ta

thiy viéc truy Vin cia ngroi dung chi thuc hién trén files index, nin vay viéc t6
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chac leu trir hé théng files indexanh hrong tnrc tiép dén & luong, chHit lugng va
thoi gian tr vé caa két qua truy van.
- Néu he théng index filedat tap trung i mot server

+ Viéc luu trir hé théng index file kidng 16 1a mot van dé khong tié thuc

hién duoc.

+ S5 luong ngroi ding bn cung truy ¥n vao ndt segment ga ke thong
index files dn dén viéc truy xuit thong tin to nén quad mot server

khéng ti¢ dapung duoc.

+ Viéc xir Iy mot luong thdng tin quadn aing 1a \in dé khong tié trién

khai duoc

= May tim kiém trién khai trén B tap trung chi cé thé dungdé nghién

ctru, né khong tén khaitrng ding ra cdng chindugc.
- Néu he thong index file phan tarainhiéu server khac nhau
+ Phan 4i ra nhu server trankiuoc viéc truy ép tp trung.
+ Tang Hc do xir Iy cho may tim Kdm (vi tit cd cac server trong &
thong déu 1am vic phuc vu cho may SE
= Phan tan & théng index files & giam dugc thoi gian xr Iy cho may
SE
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CHUONG 2: HE PHAN TAN CHO MAY TIMKI EM
2.1 Pinh nghia va cac tinh ctit hé phan tan
2.1.1 Pinh nghia
- Hé tgp trung:
Tiéu béu l1a k¢ thdng maydon, 1a may khong & ndi vat Iy va logic \6i cac

may khac ntr hinh \& sau:

Uy

U, Bo
<:> nhé trong

Un

Hinh 2.1 Hé théng may don

O mdt thoi diém nhit dinh, maydon duoc diéu hanh Bi mot hé diéu hanh duy
nhit. Hé thong nhr vay dugc goi 1a hé tin hoc tp trung, thich bp voi cac may tinh

loai trung va lai lon.

Tom lai, hé tin hoc t@p trung bao §m mot hé théng maydon duoc diéu khién
boi mot hé diéu hanh duy nét va quin ly toan 1 théng tin trén thit bi nh cuc bo

cua minh.

- Hé phan tan:
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Hé tin hoc phan tan(Distributed Systemlp hé théng khéng chia&bd nhé va
ddéng M, khac i xu hudng phan tan céac tinh toan tréndhbo xtr Iy caa ke thong
da xr ly. Nhu vy, hé tin hoc phan tandoi hoi hé thong phin orng aia minh phi
trang b bo nhd cuc b, cac [ xa ly trao doi théng tin Wi nhau thdng qua cacth

théng duong truyén nhr cap chuyénghg, duong dién thai, cap quang. . .

Nhu vay, hé tin hoc phan tan cé thbao @m bin thec thé nhe sau:

Hinh 2.2 C&c thrc thé ciia hé phan tan

Mot tu tudng lon aia g tin hoc phan tan la phan tan hoa cac qua triityx
théng tin va tiec hién cébng véc dé trén cac ttm khac nhaubd la @ s cin ban
cho vic xay drng cacung ding lon nhr thuong mai dién tr, giao dic dién tu,
chinh phi dién tir, thu vién dién t, . . .

Hién nay,dung trén nking phrong dién khac nhau, cé éhco cacdinh ngha

khac nhau & hé tin hoc phan tan, nimg pto bién hon ca 1a dinh ngha sau:

Hé tin hoc phan tan (A phan tan) 1a  théng ¢ Iy thdng tin bao gm nhéu bg
xir Iy hay vi % ly ndm ti cac v tri khdc nhau vadoc lién Kt véi nhau théng qua

phiong tién vién thong ddi sir diéu khien thong nhit cia mgt hé diéu hanh[2].

Tir dinh ngha trén, & phan tan co6 céaeu diém cin ban so \6i hé tap trung, nlr

Sau:
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- Tang tc do binh quan trong tinh toanirty.

- Cai thién tinh tang ludn &n sang 8a cac lai tai nguyén.
- Tangdo an toan choliéu.

- Dba cing hoa céac lg hinh dch w tin hoc.

- bam béo tinh toanan aia théng tin.
2.1.2 Tinh chdt
Théng throng ke phan tan baodn cacdic tinh @ ban sauday:
2.1.2.Trinh chia g tai nguyén (Resource Sharing):

Céc tai nguyén co6 échia € trong & phan tan la: Tai nguyérawvly, tai

nguyén logic.

Déi véi hé phan tan, bai toan chig i nguyén phc tap hon vi ban than
cac may tinhu tri ciing cé tai nguyén riéngia no. Tuy nhién, tadkhéngdeé
cap dén van dé chia € cac tai nguyén ding riéng nay maicféu di vao chia

s tai nguyén dung chung.

Cu thé hon, bai toan chiaéstai nguyén trong diphan tan cé hatbi tugng
chinh:

- Tap cac tai nguyén dung chung: Cac tai nguyén nghén tan, chang la
hitu han va c6 ki nang b sungduoc (vi du nher hiéu ning aia CPU). Tuy
nhién, chiing ta khéng&tbd sung cac tai nguyén nayotrcach tay y, tay &n
duoc.

- Tap cac ngoi st dung (used: Tap nay codac diém la phan tan, tu han

va c6 bc do tang tnrong At nhanh.

Tir d6, ching ta @dang nén thay, lugng tai nguyén trongéhphan tan thi
hitu han ma $ luong ngroi sir dung lai cang nhéu. Piéu d6 din t6i van dé
chia $ tai nguyén ngay cangotnén ang thing, né co th gay ra xungiot, tic
nghén trong k& phan tan. Va &iphan tan & phai dam bao lam th€ naodé viéc
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chia € tai nguyén # nénhgu qua nhit. Nhu vay, mot bai todn chia é&tai

nguy@n én dam bao giai quyét cac yéu éu sau:

- Mtc mdt: Tranh cac Hin trong Xau (tic ngten...) xay ra

- Muc hai:bam bao viéc chia g tai nguyén mt cach h¢u qua.
2.1.2.ZNinh n¥ (Openness):

Théng throng, mbt hé thdng ndodé theong cung ép nhidu dich wi khac
nhau cho caddi tuong ngroi dung khac nhaubéi véi hé phan tan, nduogc
goi 1a c6 tinh nd néu nhr khi ta B sung nét dich vu méi, thi dich w nay c6
kha nang chung éng binh throng Wi cac dch wi trude d6. Va bai toan chia

sé tai nguyén @n dugc giai quyé tmot cach kp 1y.
M ét sb dic treng:

- Interoperability: Cac thanh ph khac nhau trén cac lthong khac nhau
¢ thé clng bn tai va 1am viéc véi nhau.

- Portability: Cacirng dung dugc trién khai trén B phan tan A @ng co tte
duoc thyc thi ma ko é&n chinh sra trén nét hé phan tan B khac cé clng giao
dién nhr hé phan tan A.

- Extensible: B dang thém céc thanh hmai, thay tré cac thanh pdn ai

ma ko & anh hrong dén phan con hi cia k¢ phan tan.
2.1.2.3rinhdsng thvi (Concurrency):

Theodinh ngha thi i¢ phan tan baodmn nhiéu b xt ly hoic vi xi ly nam
tai nhiéu tri khac nhawuogc lién Kt véi nhau thdng quauong truyén vién
théng, dodd céac tén trinh >t ly dugc thec hién mot cachdoc lap va dong

thoi. Diéu nay gitp cho lamihg thc do xir ly cdng vic Iéndang K.

Viéc xir ly dong thoi dién ra khi ndt yéu du (Requestcaa ngroi dung
(usel duoc giri dén hé yéu @u xir Iy mot van dé cu thé. Ngay hp tirc, hé phan

tan request nghi dungdén x ly tai cAc b xu ly riéng bt trong Fe va Kt qua
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(resuli) duoc tp hop tir tit ca cac Kt qua cua trng b xar 1y riéng bit trong
hé.

2.1.2.4Tinh co gian (Scalability):

Tinh co d&n |a @t tinh cHit quan tong trong & phan tan. Mt hé thong
duoc goi la co thé co dan gcalabld néu nd cé ti kiém soatduoc viéc gia
ting aia tai nguyén, ing nhr nguoi sir dung ma khong laninh hréong i
hiéu nang, ding nhr lam ting do phrc tap cia b thdng. Hay néi cach khac,
diéu nay lién quanién viéc xay dmg mithé phan tan sao cho trongthcr
truong hop thayddi nao, thi pin mém hé phan tan ¢a chiing ta phi c6 kha

nang dapung duoc.

Théng throng, viéc co dan thong lién quandén sr gia ting kich throc

cia k¢ phan tan theo ba khiarth chinh sau:

- Size: $ luong ngrdi st dung va $ luong tai nguyényng Wi su gia ting
nay, ¢ thdng co tit déi mat véi nguy @ bi qua &i (do nd plii xi Iy nhiéu
user request én). Tuong tr nhu vay, do k¢ thdng phii quan ly mot sb luong
tai nguy&ndn hon, né cing cé tk¢ bi qua #i.

- Geography: i phan tan @ing c6 ti¢ phat trén theo khang cachdia ly, d6
la khaing céach 1t Iy thuc t gitta nhig ngroi st dung, nhing tai nguyén &i
nhau. \dn dé lién quandén ar mo rong W dia ly, chinh 1a 4n dé vé truyén
thdng khaing cach cang xa this tré truyen théng cangdn, va nguy @ xay
ra 141 ciing cang cap

- Administration: H phan tandugc phat trén va no rong theo nhiu finh
vuc hanh chinh khac nhauil dé lién quandén viec ms rong nay,doé 1a sr
xung dot cac chinh sach @@ cac & chac trong qua trinhdam bao viéc ar

dung, quin ly va ko vé tai nguy&n mt cachdingdan.
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2.1.2.5Tinh chu 161 (Fault Tolerance):

Hé bao @m nhiéu b xir 1y két ndi véi nhau. Neu c6 ndt bo xir ly trong Fe
phat sinh &i, ngay Bp trc cdng véc & duoc chuyn cho cac b xir Iy khac
trong k¢ & dam nhin, dam bao h¢ thdng ludn hat dong binh throng.

Thong throng ke théng phan tanasphat sinh cadl sauday:

- Ldi sup do (crash failurg: khi server gp 16i nay thi n6 & bi treo,
truéc d6 server dn hat dong Ht chodén khi ngrng hait dong. Khi server gp
15i nay, né 8§ khong tte lam giduoc nira. Mot vi du hay gip 16i nay Ia I diéu
hanh @a cac may ca nhan. Khéiéu hanh ngng hat dong thi ch con cach
duy nHit 1a khoi dong lai.

- Ldi bo sét pmission failurg 1a 16i ma mdt server khong thdapung
dugc yéu éu giri téi n6. Ngroi ta chia né thanh hai o

+ Ldi khi nhan thongdiép giri téi: gap 16i nay, server khéng i duogc
yéu @u ngay @ tir client gin né nhit va mic du Kt ndi gitra server i
client d& duoc thiét 1ap. Ldi khi nhan théngdiép chi 1am cho server khéng
nhan biét dugc cac théngliép gii téi nd ma khéng & anh hrong dén trang
thai aia server.

+  Ldi khi gui théng diép: server @n nhin duoc cac yéu #u, van hoan
thanh y&u &u d6 nhrng vi mdt ly do naodo lai khdng thé giri két qua toi
may da yéu au. Mot trong ntiing ly do throng gip la do B nhs dém gui
day. Trong teong hop gap 16i ndy, server én chuin bi tinh hibng clien &
gui lai yéu cu da gri do .

- L&i thoi gian timing failure): la 16i xay ra khi server pim ung li quéa
cham, sau & thoi gian cho phép. Trong éhhé thdng luén cé cac rang ba vé
mat thoi gian. Neu bén @i gui dén bén nlin nhanh qué, dnhd dém cia bén
nhan khéngdu dé chra thi § gay ra bi. Tuong tr, server phn ung i cham
qua, wot qua khang timeout quydinh €in ding $ gay ra i, anh hrong d&én
hiéu ning chung éa e théng.
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- L6i dapung (Response failude 1a 16i khi server ti loi khong ding. Bay
la mot kiéu 15i rat ngiém tong vaduoc phan chia thanh haido

+ L&i vé mat gia ti: & 16i khi server té |1 lai yéu ciu cia client i gia
tri khéng chinh xac. Viwkhi sr dung cac may tim km, két qua tra vé
khéng It lién quan gidi yéu ciu oia ngroi sir dung.

+ Ldi vé chuyén trang thai: 1a i khi server hat dong téch hrong khi
ludng diéu khién. C6 nglia 1a server fr 10i cac yéu &u dugc gii téi mot
cach khong theo mhmongdoi.

- L&i bat ki (Arbitrary failure): mot server c6 th tao ra not 16i bat ki ¢ bat

ki thoi gian naoDay la lai 16i nguy hém nhit. C6 th c6 hai ki nang xay

ra:
+ Thir nhat: mot server 4o ra not két qua sai ma khong thphat hén ra
duoc.
+ Thir hai: server bldi c6 lién Kt véi cac server khaao ra nbt két qua
sai.

2.1.2.6Tinh trong stt (Transparency):

Hé phan tan du cé hoarady, tt dep dén bao nhiéu thidn chit cia né \in
la roi rac, va naroi thiét ké phai lam thé naodé che giu, 1am gam anh hrong,

khiém khuyét caa hé phan tanidi véi nguoi sir dung.

Nhu vay, tinh trong sét duoc hiéu 1a sr che giu ar phan tach,di rac aia
cac thanh phan trongt fphan tandéi vaoi nguoi sir dung. Quado, ngroi st
dung € coi h¢ théng nhr la mot he thdng thdng nhit. Tinh trong sét 1a
mottinh cHit rit manh, va d@ing rt kho dé dat duoc. Théng thrdong, cé ndt vai
dang tinh trong sét chinh sau:

- Access Transparency: Tai nguyén toan ea aic by cungdugc truy @p
theo céch ding hét nhau.
- Location Transparency: Ni sir dung € khéng nfin biét duoc vi tri vat

ly thuc # caa tai nguyén macdang dung
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- Migration Transparency : Tai nguyén c@ tiroc di chugn tir noi nay
sang i khac ma ngoi st dung khdéng nhn ra s thaydoi

- Replication Transparency: Mgi s dung khéng nin ra s ton tai coa
nhiéu ban sao da tai nguyén trongéhthdng Failure Transparency: Ngi sir
dung khéng nhn ra k¢ théng ma kb dang s dung dang c6 i & mot thanh
phan naodo.

- Concurrency Transparency: Mg sir dung khéng B biét ho dang chia &

tai nguyén ding chungsivrat nhiéu ngroi sir dung khéac.

2.2 Truyeén thdng trong hé phan tan

Truyén thdng lam mt yéu t tdi quan tong trong & phan tan. 81a vé ich khi
chang ta tim Kiu vé hé phan tan maal khdng quan tandén céch tiec cac tén trinh
trong cac may khac nhau trdéi thong tin. Cac thanh gh aia mjt hé phan tan co
thé phan chia thanh 2 nhém: nhém a#é tuong Vat Iy va nhom caaldi tuong
logic, dé c6 tré tuong tac in nhau, cac thanh ph nay phi dugc nbi két véi nhau
thdng qua cac kénh tréry thong. K théng phan tan va caeg dung bao ém cac
thanh pln phin mém teong tac Wi nhaudé thuc hién cac tac v. Cac thanh pin
yéu d@u haic cung dp 9r truy cip tai nguy@n trongdphan tan thiugc thee hién
nhr nhitng tam. Trong k& théng client/server, Bt tram client phi tuwong tac Vi
mot may server khi c6 nhuiuo truy dp dén mot tai nguyén khong thic quyén

quan ly caa né €06 thé 1a phin aing, phin mém hay d liéu).

Truyén thdng gira hai tam bao @m hai thao tacw va nhin cac géi tin nm

dat dugc hai Kt qua:

- Truyén di liéu tir noi phatdén noi thu.
- Trong mdt vai thao tac trun thdng, cé & dong bh giira thu va phat, qua
trinh thu héc phéat 8 duoc tiép dién chodén khi cé s can thép cia mjt tién

trinh khac nm giai phong no.
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Dé diéu thir nhit duoc thee hién, cac tn trinh phii chia € kénh trugn théng
dé dix liéu co thé truyén din gitra diém phat va thu.

Diéu thir hai la mdt ngim dinh trong véc I4p trinh truyn théng nguyén fu.

Khudn ding aia goi tin gri va nhin dugc quydinh trong &p trinh, nlirng khuén
dang nay 40 ra cac thdongiép (messagehanhdong gira cac tam thu va phat. Mi
théngdiép bao m mot tap cacdon vi dir liéu duoc tram phéat gi théng qua cace
ciu truyén thdéng €ong, k&nh trugn) dé dén tram thu. Cac ¢ ché truyén théng co
thé 1a dong b haic blocking, trc 1a phia i sau khi gii mot théngdiép & chy cho
dén khi phia thu nin duoc va thrc hién thao tac # 1oi, hay ding c6 tfe 1a khong
ddng o, tirc 1a cac thongliép dugc xép vao ndt hangdoi va chy dén khi phia thu
doéng y nhin thi Bp tic dugc gui di. Théng throng ngroi ta st dung kdn mé hinh
phd bién dé truyén théng tin,do 1& mé hinh client-server, mé hinh RPRefote
Procedure Call, mé hinh MOM Message — Oriented Middlewarga mé hinh
SOM (Stream — Oriented Middlewaje

2.2.1 MO hinh client — server

Client Server
[ Reqllest()
Waiting .
Processing
R@S\\‘\Q -
\ A,—"—"—"—

Hinh 2.3 M6 hinh Client — Server

Mot traoddi trong mé hinh khach ¢hbao gm ba hrsc:
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Budc 1: Client gri mot yéu éu dén Server.
Budc 2: Server thre hién yéu éu
Budc 3: Server gi théngdiép tra 1oi dén Client.

Mi phién giao ¢ch nhr vay can phai thuc hién mot giri mot théngdiép, nhin
thdngdiép vadoi hoi phai cé sr ddng bH giita Client va Server. Khi clientig mot
thdngdiép yéu @u dén server, serverdp nhin va xt ly théngdiép, saudd goi két
qua lai cho client. Trong khi servenixly két qua client phi ngung it ca cac giao
dich va clv chodén khi nhin duoc két qu tir server ndi thuc hién cac giao tth
khac.

2.2.2 M6 hinh RPC(Remote Procedure Callpgthi tuc tr xa)

Thuc hién chi yéu theo mé hinh Client/Server. Khidmtién trinh trén may
client (A) goi mot thi tuc trén may server (B),& trinh @i trén A $ bj treo, va qua
trinh thre thi tha tuc duoc goi dién ra trén may B. Thong tidiroc truyén tir phia @i
A sang phia nin B trong cac thamjs vaduoc tra vé dudi dang két qua caa thi tuc.
Phrong phap naylugc goi 1a 161 goi thu tuc tir xa RPC — Remote Procedure dall
Trong khi y trong aia phrong phap lafon gian nhr vay, thi trong thrc t, vin con

tén tai nhiéu van dé lién quandén no.

- Thu nhit, do phia gi va phia b goi nam & hai may tinh khac nhau, nén
chang § duoc thec thi trén nitng khdng giandia ch khac nhau, vaiéu nay
gay ra g phac tap khong nb.

- Tht hai, tham & va Kt qua tra vé ciing phii duoc truyén di, diéu nay
ciing gay ra s phirc tap réu nhr hai may la khénguong tr nhau.

- Cudi cling, trong qua trinh it hién, co tit mot trong hai may &y ra i,
va I6i nay co tié gay ra ndt sb van dé khac rira. Tuy nhién, cac khé kh nay
déu da dugc khic phic phin nao, va RPC an dang la nét trong nhing K
thuat phd bién duoc sr dung hyi nhiéu hé phan tan.
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Nguoi ta phan RPC ra lam haidio: Synchronous RPCRPC dong hj) va
Asynchronos RPCRPC Khéngiong by).

Synchronous RPC:
A

(o8]

jqequesqj
RepWyQ

- g

-Requesq)

Hinh 2.4 M6 hinh Synchronous RPC

V6i truyén théngddng 1o, sau khi clientiua ra request, n@&phai cho phan hi
tr phia server. Trong &h gian d6, n6 khéng lam gia vado ding chinh la rt
nhuoc diém aia viéc truyén dong . Diéu nay & dan t6i viéc chy doi v ich dia
tién trinh @i trén client, nft 1a khi i goi khdng cé Kt qua tra vé, trong khi nd c6
thé thuc hién mot sd céng véc hiru ich khac. Mt s vi du vé viéc tién trinh @i
khéng én phii doi két qua tra vé, d6 Ia viéc thém ndt entry vao o s dit liéu, khoi

dong mdt dich wi tir xa, xr ly hang lat (batch processing..



Asynchronos RPC

>
oy}

ReqUeSt()

CRO) -7

«--

L

Quesy)

RequeSfO

RequeSfO

0.

Hinh 2.5 M6 hinh Asynchronos RPC

Vi truyén thong khéngiong b, sau khi server rim dugc request, ndasgui
mot tin hiéu ACK V& cho clientdé bao nfin. Khi client nfan dugc tin hiéu ACK

nay, nd co th thyc hién cac cong viic khac trong thi gian server & ly request kia.

2.2.3 Truyén théngdiép (MOM)

Messaging
A Provider
Client | P Msgl Msgl A )
| > o P | Client
» Destination I
Send Receive

Hinh 2.6 M6 hinh MOM

Trong nhéu treong hop, RPC 6 ra khéng phu ¢p, né doi hoi ca bén gri va
bén ntn cung phi sin sang &ctive tai thoi diém dién ra truyn théng. Tuy nhién,
déi khi ching ta khong thbiét duoc lieu bén n#n yéu @u co6 dang én sang
(active hay khéng. Ching ta cé&hgiai quyét van dé nay théng qua rthong
messages handoi, hoic Messages — Oriented Middlewa®I@M). Hé théng
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Messages handpi cung dp hd tro rong rai cho cac giaodp khéngdong b lién
tuc. Ban chit caa cac k théng nay la ching cungip dung lrong leu trir cho, ma
khéngdoi hoi mot trong hai ngoi giri hoac nhin dugc haat dong trong qua trinh

truyén messages.

2.2.4 Truyén théng hwéng dong (SOM)

V6i cac hinh tic truyén théng MOM, chiing ta ¢lquan tamién viéc traoddi
thdng tin, ma khéngéquan tdm ¢ thé ring viéc traoddi thong tin § dién ra ti
mot thoi diém o thé nao va @ng khong B quan tamdén viéc thoi gian truyén la
nhanh hay cim. Hay néi khaddi, trong cdc md hinh trép théng bén trén, th

gian khéng B anh hrong ©i tinh dangdan aia viéc truyén tin.

Véi hinh thrc truyén théng lréng dong Stream - Oriented Middlewayethoi
giandéng not vai tro ar ki quan tong. Vi di, néu mot doan Am thanhiuoc phat 4i
véi tan $H khac i tan $ 14y mau aia doan Am thanh badau, né c6 th cho ra Kt
qua khacwi doan am thanh éc. Tuong tr nhur vay, néu ching ta mén xem ndt bo
phim tnre tuyén trén mng, réu thoi gian truyén aia dr liéu 1a qua chm, bd phim
cO thé bi giandoan. Nhr vay, hinh thic truyén théng nayduoc cung ép nhim tao
diéu kién thuan loi cho viéc traoddi cac théng tin ph thudc vao thi gian, trc 13,

thoi gian € anh hrong dén tinhdangdin cia théng tinduoc traoddi.

2.2.5 Truyén théngda diém (MultiCast)
Truyén thdngdadiém chinh 1a ki nang gri di liéu tir mot diém t6i nhiéu diém

nhan. V6i mo hinh nay, ching ta c6 hairdng hyp:

- Tu mot diém truyen dén nhiéu diém: Tir mot diém, ching ta &truyén dong
thoi dén mdt nhém cactiém théa man mt tiéu chi naato.

- Tu mot diém truyén dén tit ca cacdiém: broadcastouing bg. Tir mot diém,
chang ta & truyén dén tit ca cacdiém con hi cé kha nang tiép nhan, diéu nay la
rat co ich va n@ugc thee hién kha nhéu trong Bi canh ¢ phan tan. Vi d, néu

chang ta c6 @t tién trinh, fu ta mén dua ra ndt thong nHit, mot chu trinh
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naodé ma phi tham khio tt ca cac tén trinh con 4i. Trong trong hyp nay
chung ta & s dung broadcast.

- Tu nhiéu diém truyén dén nhiu diém: bao @m twong tac lc tp tir xa, chi

game nhdu ngroi, hoi nghi da phrong tién, chat nhém, dnh gra va chia & cac

cbng @ cdng tac, tinh toan song songng nhr phan plbi mé phng trong tac.

o e > ey ™
Sender \l) Sender

{ ¥ }

B B
= = =
Receivers
Hinh 2.7 M6 hinh multicast many-to-many

2.3 Pong bd hoa tién trinh

2.3.1 Pt vin dé

+ Nhin chung, cacén trinh I cac tén trinh xuit phat tr cacung ding doc lap
mudn truy Gip vao cac tai nguyénov sd luong von rit han ché hay truy @p vao

thdng tin dung chung cungdamnlac. Treong hop nay @i la truy dép teong tranh.

Vi vay, tuong tranh Ia nguyén nhan chinhaccac xungiot giita cac #n trinh
mudn truy dp vao tai nguyén dung churdily 1a nét trong nlirng nguy@n nhan

phai thuc hién oo ché dong b hoa céc fin trinh.

+ CAc tén trinh @ia cung mMit hé tng ding hait dong theo kéu hop luc dé giai
quyét cac bai toantit ra va cho kt qua nhanh chéng rit. Piéu nay cho phéping
hiéu nang sr dung thiét bi va hiéu qua hoat dong aia chrong trinh. Day 1a nét

trong nhrng nguyén nhan phthuc hién co ché dong b hoa céc n trinh.
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Diéu nay, duoc minh la a1 thé qua bai toan baié xe [2, tr 157], bai toan
nguoi san Xuit — ngroi tiéu thy [2, tr 162] va cac an dé khdng gin bo dr liéu phat
sinh khi vin hanh k& théng, 1am cho &t qua bi sai Ech ma nguy@n nhan chidé &
ddéng b thoi gian gita cAc may trongékhdngdong b véi nhau vads tré cua viéc

truyén tin aing khéng nht quan.

Trong cac B thdng phan tan, ¥c dong b hoa ch dat ra duy nlat van dé thiét
lap mot trat tu gitta cac g kién. Gira cac tam khac nhau, it ty d6 chi ¢ tré hién
dugc théng qua \ic traoddi cac théngliép véi nhau.

2.3.2 Céc giii phapdéng bé tién trinh
2.3.2.1b6ng by hoda theo thi gian vt ly

Trong k& phan tan, @i bo xu Iy c6 mdt b dinh thyi riéng (mdt dong o riéng).
Céc IH dinh thoi troi theo thbi gian thrc trong nlip khac nhau. Nip trdi lon nht
(MDR — Max Drift Rate) éa mt dong b phu thudc vaodac tinh @a dong b va
moi trrong xung quanh.Bkhac nhaudn nhit cia haidong h véi MDR tuong iy
la: 2*MDR.

Ci(t): 1a thyi gian doc duoc tir phdn mém dong ho i khi thoi gian thre 1a t.

Pong bp hoa ngoai: Cho ndt giéi han dong b héa D>0, va ngin S a@a thi
gian UTC, | S(t) — @) | < D, Wi i=1, 2, ..., n va i tit ca thoi gian thrc t trong I.

Céacdong ho Ci la chinh x&c trong @i han D.

DPong bp hoa trong: cho ndt gisi han dong b hoa D>0, | &t) — G(t) | < D wi

i, j=1, 2,...,n va Vi tit ca thoi gian thrc t trong I.

Céacdong o G dong y trong ranh dii D.
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» Giai thuat NTP(Network Time Protocol): giai thuat Cristian

Gia sr trong ¢ phan tan co 6t may cé WWV §oi la Time serverva chdng
ta & tién hanhdong b cac may khacédi may nay.Trong khing thyi gian8/2p i
may € giri mot thongdiép dén may chii hoi thoi gian hin tai.

May chi nhanh & phan hoi bang mbt thdngdiép mang gia irthoi gian C(utc).
Bén gri nhan dugc phan hdi N6 & thiét Iap lai clock thanh C(uct)>May chi &
trang thai b dong (cho hoi)

Panh gia: Giai thuat nay c6 2 dn dé

- Mot 1a réu clock bén @i chay nhanh thi lGc nay C(uctgsiho hon
thoi gian hién 4i C cia bén @i...Co thé giai quyét bang cach thayddi nhip
ngit lai nhanh lvn haic chim hon chodén ltc khsp nhau.

- Hai la sr chénh éch tr lGc C(uct)dugc gii cho dén laec nHin duoc co

thé gay bi. Giai quyét bang cach ghi nim khain thoi gian gira lGc gri va nhin
« Giai thuat Berkeley

Néu nhr trong gii thuat Cristian, server i gian dong vai trd b dong, cH tra
loi yéu diu aia client khiduoc hoi thi trong gii thuat Berkeley, nddi déng vai trd
cha dong: server thi gian ¢ime deamonchi dong hoi thoi gian hén tai trén cac
may khac, tinh toado chénh éch so i thoi gian hgn tai trén server. Sado no
tinh trung binhdd chénh éch \é thoi gian dé diéu chinh dong h trén may minh,
ciing nhr giri dén cac may client yéuaa chinh nhanh hac chim dong h cho phu

hop v6i may server.

O day, khéng én thiét phai c6 bit ky may ntin UTC (Universal Coordinated
Time: Gb phoi hop quic t ) nao: thi gian trén may servetuoc thiét 1ap hing
cac thao tac theo chy kMot diém cin luu y khac 1a cadc may trong théng ch co
thoi gian gdng nhau, ch khdng nlit thiét déu phai co thoi gian gibng nhr thoi
gian trong thrc té.
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1. Time deamondi cac may khac&gia ti dong hb cia chiing
2. Cac may nayarloi
3. Time deamon dfcho cac may bt cach clinh lai ddong h cho phu bp

« Giai thuat RBS (rate- based sequential)

Giai thuat nay khéngyéuau trén ¢ théng cé node ala thyi gian chudn (khi so
sanh i thoi gian chuin thec ). Do d6, thay vi lwong i dong b hda \6i thoi
gian UTC, né chddng ko trong rdi bo hé thong, nhr véi giai thuat Berkeley. Mit
khéac, trong cac gi thuat truéc dd, ching ta & gang dong b héa @ phia gri va
phia nfin, nhrng RBS chdé phia nfin déng b hoa.

Cu thé hon, trong RBS, phiatg quang ba nét théngdiép tham chiu, théng
diép nay cho phép phia @ cé the chinh ddng H cua nd. Mt dic diém quan
trong, d6 la trong mang sensor, i gian dé lan truyén tin héu ti cac node khac
gan nhr 12 hing £, Thoi gian lan trugn trong terong hop nayduoc tinh it dau khi
théngdiép roi khéi giao dén mang (hetwork interfackcaa phia gi. Chinh vi ti,
hai nguyén nhan chinh gay ra chééhl thyi gian da h loai bo, d6 la, khding thoi
gian ko ra thdngdiép va khang thyi gian tiéu 6n dé cé tré truy cip vao mng

(time spent to access the network
2.3.2.2p6ng by hoa theo thi gian logic
« Khai niém tem thai gian:
binh ngha quan B “xay ra trgc” happens — before. Kidu : a>b
Mot quan B duoc goi 1a “xay ra turée khi nod thha man hai tinh Hing:

1. Néu a va b |1a cacyskién trong cung rét tién trinh va a &y ra tirdc b thi

quan & a>b ladung.
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2. Néu a va b 1a haisskién thwc hai tén trinh khac nhau, trondp a la not
su kién gai théng diép di a b la skién nhit théngdiép dé thi quan A
a~>b ladung.

Quan [ a>b c6 tinh cht bic ciu, trc 1a réu a>b; b>c thi a>c. Trén o s&

quan & xay ra turée do, chang tatinh ngha khai ném tem thyi gian

V6i moi sy kién x, tem thvi gian aia x, ki heu la C(x) dugc dinh ngha thda

man caaliéu kién sau:

1. Néu a va b 1a haisskién xay ra trong clng @t tién trinh va &b thi C(a)
< C(b)

2. Néu a la s kién giri mot thdngdiép caa mt tién trinh naadé, b 1a &
kién nhan thdngdiép d6 aia tién trinh khéac thi C(a) < C(b)

Chl y: Quan K nay méi chi la mot chidu, tirc 1a réu a>b thi C(a) < C(b)
nhueng diéu ngroc lai chua chic dadang, trc 1a réu C(a) < C(b) thi cha chic ching
taco &b

« Khai niém tem thai gian vector

Trong khai ném V& tem thvi gian, réu ar kién a »ay ra trge gr kién b thi C(a)
< C(b). Tuy nhién, ching ta khéngéthdi tnrdc diéu gi WV quan & gitta a va b éu
chi biét C(a) < C(b), hay néi cach kha&wnC(a) < C(b), ching ta&khong té noi
rang aay ra trge b. Nhr vay, van dé o day 1a khai ngm vé tem thvi gian khéng c6
tinh cHit nhan qu (causality. Do d6, khai ném tem thvi gian vector yector clock)

da duoc dua ra.

Vi khai ném nay, ndt vector thyi gian VC(a)dugc gan cho it sr kién a cé
tinh cHit sao cho éu VC(a) <VC(b) thi s kién a $ xay ra tirdc ar kién b.
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« Giai phap trat tw tieng phan

Gia sir rang ta c6 th xacdinh not trat ty gita cac g kién cia k¢ phan tan nh
vao quan B dugc ky hiéu la— va gi la “co trugc” hay “6 ngay turdc”. Quan 1§
nay 6i thiéu phii thod marduoc rang bac thé hién trong ling sauday :

G : Néu A va B la hai g kién caa cting nt tram va réu A duoc thec hién

trudc B thi theo it tu cuc bd cua tram ta c6 A— B.

G : Néu A la phat thongtiép bdi mot tram naodé va réu B la thu @a

thongdiép nay thi ta c6 A— B.

Hinh 2.8 sauwlay cho ta vi d vé trat tu hda frng pHin aia cac s kién trong ¢

thng.
Theo hinh ¥ ta c6 tk biéu trat tu tirng ptin nhr sau:

- Trat ty cia cac g kién
Al-> A2-> A3-> A4-> A5
B1-> B2-> B3> B4

- Traodoi théngdiép
Al->B2; B3->A4

- Chuyén qua
Al->A2->B2->B3->B4
B1->B2->B3>A4->A5

Al->A2->B2->B3->A4->A5
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Al Bl

A2 B2
Y Y

A3 B3
\ 4 ) 4

Ad B4
Ve ) 4

A5 B5
\ 4 ) 4
v v

Hinh 2.8 M hinh trat tw tirng phan

« Thuit todn Lamport - ddng bg hdaddng hé logic:
Cac ky hiéu:
Mot chrong trinh phan taduoc tao thanh Bi tap hop n tén trinh doc lap va
khéngdong b P1, P2,...,Pn. Caciti trinh nay khéng chiaé&xmot ddng b chung.
Mai tién trinh c6 ti xa ly mot sy kién tr dong; khi gri mot théngdiép, nod
khéng plai doi viéc phan phéat hoan thanh.

X

Viéc xir ly caa mbi tién trinh Pi, én sinh ra mt day s kien &°, e',..., €

x+1

e ...

Tap hop céac s kién dugc san sinh ra bi Pi c6 mdt tong thr tu dugc xacdinh

boi day cac s kién g > ¢!
Chung ta néiing §° xay ra tr woc
Quan ¢ xay ra tréc - ¢ tinh lc ciu: € > €' voi moi i<j.

Céc s kién xay ra gira hai tén trinhdong thyi n6i chung khéng quanéhngai

trir hai tén trinhdé co lién quan theo quag hhr sau:

Déi vi mbi théngdiép m traoddi gitra hai tén trinh Pi va Pj, ching ta c¢ e

send(m), g = receive(m) va;e-> g’
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Céc s kién trong ndt s xir Iy phan tan laluoc sip xép riéng bét.
- Céc s kién auc by 1a thng thé duoc sip dat.
- CA&c s kién nguy@n nhan I&hg th duoc sip dat.
- Tt ca cac s kién khac la khdnguoc sip dit.

Cho Hit ky hai sr kién g va etrong mdt sr xir Iy phan tan, co thila:

) e>e
(i) e>e
(i) e || e (e vaeladong thi).
s Vidu:
Nhitng sr kién ndo la quand> ? NHing sr kién nao ladong thyi ?
P3

2 & -
(1) (2) (5)

2)

P2

()

P

®
1) (3) 4 (5 (6) (7)

Hinh 2. 9 Thir tw cAc sr kién tai cia cAc tén trinh tai cac tram phat nhan

1. Nhitng diéu kién dong ho:

Trong not hé théng cacdong b logic, cac n trinh riéng bit cé nbt dong hd
logic maduoc ap ding theo njt giao thic.

Mdi su kién dugc gan nét timestamp (thi gian danh diu) trong cach tihc ma
thda mandiéu kién bén chit ddng h: néu g > e, thi C(q) < C(e).

Trongdé: C(g) la timestamp (tbi gian danh diu) duoc gan chos kién e.
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Néu giao thirc thda man cadiéu kién theo sau i, thidong b dugc noi kEng
bén chit manh: réu C(g) < C(e) thi g = e..

2. Thuit toan Lamport — Tinh gia t@ong b logic

R1:Tit ca cac may (tin trinh - Pi) & dung mdt bo dém (ddng h - Ci) wi gia

tri khai tao la 0.

R2 Truéc khi xir ly mot s kién (g, nhan haic ngit), Pi xir ly nhue sau: iing

bo dém va gan cho 6i su kién, nhr la timestamp (tbi giandanh diu) cia no.
Ci = Ci + d (d>0, trong d=1)

R3: Mdi thdng diép mang gia irdong hd cia ngroi gui no ti thoi diém gi.
Khi Pi nhan mot théngdiép voi timestamp (thi gian danh diu) Cinsg NO Xx ly nhu

sau:
1.Ci = Max(G, Cns9
2.Xt Iy R2.
3.Phat thongiép.

Pong hd logic tai bat ky tién trinh nao 1a ngay cangng don gian.

1 2
- >
P1 a b m,
= g - FPhysical
Pa o d tirne
L]
1 5
] * -
= f

Hinh 2. 10 Céc thyi gian danh diu Lamport (Lamport timestamps)
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v

2
Tram 1 @_@{ O

Tram 2 @

Tram 3 @

Tram4 @

Céc & kién logic dong thdi

@ Gia ti ddng ho.

Théngdi¢p

Hinh 2. 11 Vi du thoi gian logic Lamport

2.3.3 Két lugn

Trong ¢ théng phan tan, Wi gian truyén théng tin éa cac théngliép 1a khdng

cb dinh, bén enh d6 ) lugng aia cac tam ra quyt dinh 16n, diéu nay dn dén hé

thdng phan tan co thbi sy ¢d bt cir ltc nao.

Cac bén phapddng b hda cac fin trinh, ma 6t 16i [a dong b thoi gian xr Iy

cua céc ttn trinh trong K gilp cac @n trinhdugc xx ly theo tét ty ¢d dinh. bay 1a

diéu kién giup r¢ théng ©n tai va c6 tit dua vao & dung duoc.
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CHUONG 3: UNG DUNG HE PHAN TAN TOI UU THOI GIAN
XU LY CHO MAY TIMKI EM

3.1 Phan tich may tim kiém trén hé tap trung

3.1.1 Phan tich hart dgng cia may tim kém trén hé tap trung

May tim kiém haat dong dra trén 3 b phan chinhd6 la b Crawler, [ index

va b Search enginexém mc 1.29.

- BO Crawler c6 nlim wu nhu mot robot tr dong tim théng tin trén
internet vatu trir vé may theo mt ciu tric ntat dinh ¢héng tin thd.

- B0 Index c6 nhdm wu 1ap ch muc céc file thdng tinwa by Crawler #i
vé thanh & théng file index thdng tin tinh bc) va #ép trung &i mot kho dr
li¢u (di ligu index filg.

- B Search engine c6 rém wu truy van di liéu trong kho @ liéu index

file, sip xép két qua va tr két qua cho ngroi dung.

3.1.2 Mgt si hgn ché ciia may tim kém trén hé tap trung

Theo nlr mé hinh trinh bayat muc 1.2 va theo phan tich ftodong aia may
tim kiém trinh bayo trén thi ét ca cac xr ly cua k¢ théng may tim kém duoc tp
trung ti 1 server, daté khi k¢ thdng van hanh & phat sinh cacdn cté sau:

1. Dung krong aia ke thong file index qua kéng 16. Trén té gigi hién tai
udc tinh khang 200 tréu tén mén duoc dang ky va ndi nam ting thém 19%.
MJdi tén ném trung binh c6 khimg 800 lién Kt chia dr liéu. Nhr vay s
thdng tin @n leu trir cia qua bn khong tié trién khai trén servaion duoc.

2. S lugng ngroi truy cip @p trung &i mot server quédn.

3. S5 lwong théng tin % ly quéa bn.

4. Bing thdngduong truyén qua di.

= May tim kém khong th trién khaiduwroc trén F tgp trung.
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3.1.3 CA&c yu t6 anh hweng dén thoi gian xir Iy ciia may tim kém
Ta xét qua trinh tc hién va xr Iy cia ke théng tr khi yéu du ngroi ding
dugc goi di dén khi ngroi dung nhkin dugc két qua (hinh 3.2 gdm cac céngloan

nhu sau:

i. May c& nhan ngoi dung may loca) xu ly

ii. Chuyén thdng tin y@u &u ngroi dungdén hé thong

iii. Hé thong xx Iy yéu diu ngroi dung

iv. Hé théng chugn két qua dém may local aa ngroi dung

v. May local @ia ngroi ding xr Iy va hién thi két qua

Nhu vay ta am chia thi gian xt ly caa qué trinh thanh hai ph chinh: Bng
thoi gian xt Iy, truyén thdng @a cac congtoan nim ngoai i thdng (T va Hng

thoi gian X ly, truyén théng @a cac congtoan ram trong & thong (Tiny).

Ta c6 cong thc nhr sau:

T= Tantt Tint

Céc congioan xir Iy naim ngoai & thdng chiing ta khéng écan thép haic cii
thiép, dodé ta khéng xét. Ninvay dé ti wu thoi gian xi Iy caa may tim kém chinh

la i vu thoi gian X Iy Ty
Céc Yéu té anh hwéng dén thoi gian xi Iy Ty

- Thoi gian truyén théngdiép: Phi thuoc £ luong, dung rgng goi tin va
bang théng, khang cachduong truyén.
- Thoi gian xr ly théng tin:
+ Cau hinh may server
+ Sb lugng thong tin én xa Iy
+ Dung lrgng va du trdc kho d liéu
+ Do phic tap thuat toan
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query R
)E\ Search >l Query
) results Engine parser
A
results l
searcl

Ty

Hinh 3. 1 M6 hinh hat déng ciia pha xir Iy yéu diu ngudi ding

Y

Nhu vay, dé toi vu thoi gian xr ly thdng tin @a may tim kém chdng ta thc

hién i wu sau tiéu chi sau:

Bang 3.1. Bing tiéu chi Hi wu may tim kiém

STT | Tiéu chi t%i wu

1 | S5 lugng va dungiong goi tin én truyén

2 | Bang théng va khing cachduong truyén

3 | Ciu hinh server

4 | S luwong théng tin én xir ly

5 | Dung lrong va du tric kho @ liéu

6 Do phic tap thuat toan

3.1.4 Hwéng gidi quyét vin dé
3.1.4.1Dgt van de

Theodinh ngha va céc tinh c¢i caa k¢ phan tan Trinh bay @i chuwong 2, hé
phan tan §m nhiu server Kt ndi véi nhau théng quaudng truyén vién théng.Uu
diém I6n nhit caa k¢ phan tanta serverdo la ta c6 th chia $ tai nguyén gia cac
tram va ting kha nang x ly déng thyi. Diéu nay § lam gam thoi gian xr Iy théng

tin rit nhiéu.
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Gia s ta chia may tim iim ra thanh nlu may tim kém nho dit tai cac server
trong k¢ thdng phan tan. Khoidliéu index file ding dugc chia ntd va phan tanat
cac tam. Khi mot yéu du ngroi dungduoc chuyn t6i, hé théng € théng bao cho
tat ca cac tam thuc hién truy vin vao kho index file riéngi@ minh va gi két qua

lai cho ¢ thong, ¢ théng $ tong hop, sip xép két qua va chugn cho ngoi dung.

Send request

SE (1 SE (2 SE (n

Ranking

\ 4

Display result

v

Cem D

Hinh 3. 2 Céc hréc hoat ddong aia may tim kiém ing dung hé phan tan

3.1.4.XKét lugn

Nhu vay, thoi gian xr ly cia ke thong € ti 1&6 nghich Wi sb lugng cac tam
trong ¢ thdng, $ luong cac tam cang ing thi thvi gian xt Iy cang gim. Ung
dung h¢ phan tanda server vao may timén ta co tké giai quyét duoc cac vin dé
sau:
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i. Kho di liéu index file dugc phan tand tat ca cac tam trong & > dung

lugng kho dr liéu index file i mdi tram giam xubng trong tng Wi sb

lwong tram trong .

ii. TAt ca cac tam dong thyi cung tham gia vao §¢ xa ly théng tin> Tang

cu hinh @a e thong 1én trong tng Wi sb luong tam trong 1.

iii. Tang hing théng, éi wu khaing cachduong truyén aia ke thong

iv. Giam $ luong va dungdong goi tin @n truyén tai mdi tram.

Nhe vdy iing dung hé phan tdnda server 8 giam thyi gian xr ly cua may tim

kiém mpt cAchdang .

3.2 Pé xuit phwong thiec hoat ddng ciia may tim kiém trén hé phan tan

3.2.1 Phwong thirc hoat dgng tong thé ciia hé thang

Frontend

Y

i query
results

Back-end

SearchT—>

Engine

Ranking |<

Query
parser

searcl

reques
X
Www
Web paage

Y

Crawler

Indexer

Web paae

Y

Hinh 3.3 M6 hinh haat déng téng thé may tim kiém @ng dung hé phan tan
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Trén K thong @p trung, noi xt ly caa may tim kim duoc tp trung thrc hién
tai mot server, daié thoi gian xr Iy yéu ciu ngroi dung quadn, thim chi qua i
khong thrc hién dugc moi hoat dong. Do \dy, chung ta péi thuc hién phan tan may
tim kiém ra thanh nkBu may tim kém nhs va cac may tim km nhd nay hat dong

nhu mot may tim kém thec thy véi ddy du cac chirc nang.

Trong ¢ théng @p trung, moi qua trinh X Iy duoc thec hién tai mot server.
Trong k¢ thdng tng ding phan tan, qua trinhirdy duoc chia nté va dugc thec hién
xtr ly dong thyi tai nhiéu server khac nhau vétkqua dugc tip hop tir cac tam

trong k¢ thong.

Xt ly yéu diu ngudi dung: Khi mot yéu du (reques) caa ngroi dung gii toi
hé théng, Fe théng $ tiép nhan yéu éu va dra trén ndt sb tiéu chi Cac tiéu chi &
dwoc trinh bays phan say) nduay quyén cho ndt tram cu thé chiu trach nhdm x ly
chinh. Tam duoc Gy quyén nay § goéi yéu diu dén cac tam khéac trong & Tai mdi
tram < xt ly riéng bit va gvi két qua lai cho tam duoc uy quyén. Tram nay c6
nhiém wvu tap hop két qua, sip xép theo thir tu giam din cia do chinh xac i tur

khéa ngroi diing va hén thi két qua cho ngroi sir dung.

Thu thap théng tin: T4t ca cac tam xi ly trong F¢ thdng déu gibng nhau. Ti
mbi tram déu c6 b crawler va b indexer riéng k§it, moi tram tr dong ly théng tin
va p chi muc, leu trir hé thdng index file riéng va luddam bao sar duy nhit cua

théng tin trong B thong.

3.2.2 Phwong thitc lién két cac twm trong hé thong

Hé théng gdom n server tm twong tr nhau, chdng liénéd véi nhau quatuong
truyén vién théng va giao &p voi nhau ling thdngdiép. Mdi server |a mit may tim

kiém va co ki ning lién Kt vai tt ca cac server coni trong t théng.



Hinh 3. 4 M hinh lién két cac tram trong hé théng

Madi server cé mt hé théng thu thip théng tin va kho @ liéu index file riéng.
Dir liéu caa kho index file i mdi server la duy nét.

Khi mot server trong &1thdng nhin dugc théngdiép yéu @u truy xubt dir liéu,
né < thdng b&o cho cac server can Va qua trinh ¥ 1y s& duoc chia nlb tai tat ca
cac server trongéh

Céc tam trong & thong 1a mdt may tim kém, chdng dng coday du 4 by phan
chinh nlr mot may tim kém théng throng (hinh 3.3, chiang hat dong doc 1ap Voi

nhau.

3.2.3 Phwong thirc hoat dgng tai cac tram aia hé thong

query

Y

Search | Query

results Engine parser

Server x

A

A

searcl

Y

@

]

reques
X 5| Crawler o Indexer
Www
Web page Web page

Hinh 3. 5 M& hinh hat déng cia tram cac tram con trong hé théng

y

y
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Nhu da trinh bay 4i muc 3.1.2.3, 4i mdi tram 1a mdt may tim kém thong
thuong, chang ¢ dong tim théng tin trén internety dong lap chi muc va bru tri

vao k¢ théng index file.

Khi server x §erverdicoc quyén xz ly chinh giri thdngdiép requestdi cac tam
yéu du truy xuit thoéng tin, b query parserat cac tam phan tich cau truyan va

truy Xuit toi noi chira théng tin én tim.

Bo phan crawler hat dong hoi khac so wi bo phan crawler Ga may tim kém
trén r¢ tap trung. Do i tram c6 mdt bo crawler hat dong doc lap, diéu nay dn
dén ar trung kip théng tin gika cac tam. Dé tranh trong hop cac crawler wa cac
tram tai thoéng tin tring nhau, sau khi truy &uwéc URL trong 6i dung trang web,
crawler ngoai \ic kiém tra cac URLA6 d& crawl clva con phi goi thongdiép nhy
tat ca cac tam khac trong & théng kiém tra xem URLA6 d& c6 tam mao kém tra
hay chra, réu c6 kit ky tram ndo crawl éi thi crawler 8 loai bo URL d6 ra khéng

Xt ly.
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Pua lién Kt goc vao hangtoi

LIA
<«

S lien Kt >0

dung

L4y URL trong hangloi

Kiém tradinh
dang URL

boc ndi dung trang webdua
URL vao danh sachiéd duyét

Kiém tra rdi
dunc

Truy xuit URL

v

kiém tra URL
da crawl clua

bua vao handoi

Goi théngdiép kiém tra URLdJA
crawl chra

Két qua kiém
tra tai cac tam

Rai

Hinh 3. 6 Thuat toan xir ly caa crawler
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3.2.4 Phwong thic lueu tri file index aia hé thang

Server |

Hinh 3. 7 M6 hinh hru trir hé théng files index &i méi tram

Tai mdi tram hé thdng files indexduoc luu trir theo md hinh nin da trinh bay
tai muc 1.6,dong thyi hé thdng file indexduoc phan lai theo nhéu loai dir liéu
khac nhau nin webs, videos, files, picture... Vai téc lai di liéu ta tép tuc phan
loai theo céc ch dé khac nhauié tién cho viéc truy xuit va tim kém théng tin theo

tung laai dir li¢u.

Muc dich aia viéc chia nlb théng tin thanhing laai dir liéu va trng chi dé cu

thé gidp viéc truy Vin dir liéu dugc chinh x&c va nhanh chéngrh

Vi duy, tai kho dr liéu webs ta c6 thchia ra thanh cac éhié nhue gido dic, vin
hoa, x& bi, kinh t, chinh ti...Tai cac chi d& nay ta c6 th tiép tuc chia nld thanh
céc chit d& con nhr bo gido dic, mim non, téu hoc, trung toc, dai hoc, caodang ...

va ar thé chia nlb theo mé hinh cay quargh

Cac nut la ga cay quan & la cac segments ¢h thong tin tinh dc aia ko
indexer trich dc dugc tir théng tin thé éa b crawler &i vé. M&i segments 1a it
hé théng cac t vung va cac maia url chra tir vung d6. URL ¢dm c6 hai lai url
trén web va url trén may local. Url trén may lotaldia chH cac file chira cac ir
vung dé. Muc dich aia url trén may local gip cho agi dung truy xit dugc thong

tin ciia cac url trén welbid b ngung két ndi vi Iy do gido.
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[ Index files }

|

Data type 1 [ Data type ZJ

Data type n

EIC%M[‘ Topic r ]
] >

Top|c 1] Topic 12 ] [ Topic 1r ]

\ 4 v \ 4
[ se_qmer] [ segmer ] [ segmer ]

Hinh 3. 8 Hé théng index file theo mé hinh cay

Duva vao cachuu trir nay, & query parserésphan tich thong tin ngyi dung va
thuc hién truy Van tnec tiép va cac segment c6 lién quan. Diyvkét qua tim kiém

chinh x&c va nhanh chongrn
3.3 CAc \van dé phét sinh va cach gii quyét
3.3.1 Chen lura server X ly chinh

3.3.1.1bdt van dé

Hé thdng ¢dm nhiu server tong tr nhau, c6 chc ning gibng nhau, ¢i mdi
thoi diém mdi server cadd “rdi” khac nhau. Khi mt yéu éu ngroi dung dugc goi
dén he thong, Fe thdng < lva cton server naodi uu nhit dé giao quyn xi ly chinh
nham t6i wu thoi gian xir Iy cho may tim Kim 1a Vin dé can thiét.

AN

Do “rdi” cua serverdi mot thoi diém dugc dinh ngha dra trén thi gian xx ly
mot don vi thoéng tin Ga serverdi thoi diém do. Mot server A cédo rdi cao ton
server B,diéu nay c6 ngta server A c6dc do xt ly trén ndt don vi thdng tin cao

hon toc do xir Iy trén mdt don vi théng tin Ga server B.
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3.3.1.%idi quyét van dé

Can ar bang tiéu chi éi vu (xem ti muc 3.2.3, gdbm c6 sau tiéu chié toi uu
thoi gian xr Iy cho may tim Kim. Trong & théng, cac serveduoc caidit chung
mot cheong trinh X ly gidng nhau, daié do phic tap cia thuit todn @a cac server
la nhr nhau. Bng qué I&n ta co hai tiéu chi chidéchon mot server éi vu tai mot
thoi diém T lathei gian xz Iy mpt don vi thdng tin ¢a serverdd va thi gian truyén

mgt don vi thdng tin & serverdd dén client i thoi diem T .
Nhu vay, dé chon serverdi uu ta dra vao hai tiéu chi chindd 1a:

Bang 3.2. Bing tiéu chi chon server %i wu

STT | Tiéu chi PV tinh
1 Thoi gian X ly mot don vi théng tin ms
2 Thoi gian truyén mot don vi théng tin tr serverdén client | ms

Gia s hé thdng ¢pm bdn server kt ndi véi nhau. Ta xét trong khag thyi gian

t, gia sir thdng $ cia cac yu 6 anh hrong dén thoi gian X ly tai cac tam nhr sau.

Bang 3.3. Bing phan tichdé rdi khac nhau aia cac server trong 18

Server | Thi gian xt ly | Thoi gian truyén thong tin | Bng thyi xir ly
1 0,005 ms 0,02 ms 0.025 ms

2 0,003 ms 0,05 ms 0.053 ms

3 0,004 ms 0,1 ms 0.104 ms

4 0,0025 ms 0,015 ms 0.0175 ms

Dua vao éng thyi gian X Iy cua trng server ta c6 thxacdinh duoc server i

uu (server cddng thi gian xz ly nhs nhdt) dé giao quyn xu ly chinh.
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CAc yéu té anh hwong dén thoi gian xix ly cia mét server:

- Tbc do xt ly caa CPU.

- Dung krgng B nhé tam RAM va Bus éa RAM.

- Tbc do quay va cht lvong aiadia arng.

- FSB Front Side Buscaa Main (xa & truyén di liéu).

CAc yéu té anh hwong @én thei gian truy én thong tin:

- Téc do duong truyén.
- Khoang cachdiém ngubn vadiém dich.

- Téc do cac thét bi trung gian.

Truéc khi submit cau truy 4n aia ngroi dung dén hé théng, client @i mot
thdngdiép dén tit ca cac tam yéu @u cac tam tra loi tong thyi gian xr ly (T) cia
minh. Sau khi nin dugc thoi gian T dia it ca cac tam, client thrc hién chon
server c6 T né nhit 1am server & ly chinh va @i cau truy vin cia ngroi dén
serverd6 yéu @éu xir ly.

Gc’yi thong diép yéu cau cung cap TtD

[Min (Ttb1 Ttbz ... Tter

G(’yi thong diép yéu cau x ly thdng tin ngwei dung dén server Ttb(minD

.

Hinh 3. 9. S @b chon server i wu
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3.3.2 Vin dé dang b céc tén trinh
3.3.2.1Dgt van de
Gia thiét:

- Gia s hé thdng gdom c6 2 server am dugc lién Kt véi nhau théng qua
duong truyén vién théng va giao &p vsi nhau ling ke thdng thdngdiép. Cac tam
cung tén hanh céng ¥ thu thip thong tin.

- Gia sr hé thdng thrc hién giao tép voi nhau ting 2 laii théng diép:

check(a) dungté kiém tra URL a c6 crawl aka va result(a) dungarkét qua kiém

tra ala URL a.

Tram 1 Tram 2
""""""""""""""""""""""""" LTy i
FIIIIIl, / T‘h()ngdiép yéu
""""""""""""""""""""""""" N cau kiém tra
____________________ T !
f !:::::_i::: Thér)g diép tra
...... L2001 IS U A PR R R
. result @) I:::::::: ]
PR R | N ) | v ]
4 '“::E"::' R
"""""""""""""""""':“T.:"'y """"" i T6 i
SIIDIL hi dit lie
_________________ tesult(@)-= a4 T, e Ghi dx fieu
________ I _4-_--:‘1“'_”:_________________________I_________4: Te !
-------- I N LT

Hinh 3. 10 Md hinh khéngdéng bd cia hai tién trinh gia hai tram

- Gia Sir tai thoi diém t; tram 2 gri mot théngdiép yéu éu tram 1 kiém tra
url a da dugc tram 1 crawl clva vadén thoi diém t; tram 1 moi nhan dugc thdng
diép. Trong khid6 tai thoi diém t, tram 1 ding gii théngdiép yéu @u tram 2 kiém
tra url a vadén thoi diém t; tram 2 msi nhan duoc théngdiép. Trong khang thyi
gian t dén t, tai tram 1 url a clra c6 trong ¢ v dir liéu, dodo két qua result(a) =

NO vaduogc gii qua tam 2. Tai thoi diém ts, ts tram 2 chra nhin duoc két qua tir
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tram 1 gri dén, dodo url a ding chra duoc ghi vao o so dir liéu cia tam 2 va Kt
qua result(a) =NODiéu nay dn toi 2 tram déu ghi url a vao ¢ v dir liéu cia

minh.

Két luan: Di liéu tai cAc tram & bi tring, khéng nlit quan.Piéu nay, din ti
dir liéu bi dir thira. Nguy@n nhania diéu nay chinh las khéngdong bp giiza cac

tién trinh @ia cac tem.
3.3.2.%idi quyét van dé
Phwong phap déng b hoa tién trinh

Van dé dugc dé cap bén trénttong tr nhr bai toan baié xe [2, tr 157] va bai
todn ngroi san xuit — ngroi tiéu thy [2, tr 162]. VEc khéngdong b giira cac tn
trinh ti cac tam trong & thdng din dén cac vin dé sai Ech kKt qua trong qua trinh
van hanh, ma nguyén nhan chidé 1a thr tu thuc hién aia cac tn trinh khéng

dong by dodo tré cua cac thdngtiép (trinh bay ti muc 2.3.9.

Giai quyét van dé nay chinh 1a gi quyét dong b héa tén trinh ¢rinh bay i
muc 2.3.9. Trong i dung thdéngdiép tadinh kem thém nhén i gian logic, dia
chi ngwbn aia théngdiép va dra vaodong b logic nay ta xadinh théngdiép cia
tram naodugc uu tién xr ly. Théngdiép nao cédong ho logic nhd hon thi théng

diép d6 duoc uu tién xr ly, théngdiép con hi bi hay.
Thudt toan dwgc thurc hién nhur sau:
Gandong b logic T; = 0 cho 4t ca cac tam

Khi mét tram thee hién goi théngdiép, tram dé tr dong ting dong hd logic aia
minh 1&én ndt don vi T=T; + 1 ©Bi gan $ hiéu dong M logic G cia minh vao éi

dung théngliép va @i cho tam dich.
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Khi nhan duoc mot théngdiép, tram cip nhit sd hiéu dong hb logic bing cach
|4y gia ti 16n nhit caa $ hiéu dong hb logic tram gi va £ hiéu dong h logic aia
minh T=max(T; , G).

Khi tram nhin duoc day du théngdiép tra 10i cua cac tam, ngay 4p tirc tram so

sanhdong 1 logic aia minh Wi cac tam khac, &u nh hon thi tam thuc hién xx

ly tiép va ghi thdng b&o cho cacam con hi hay viéc x Iy.

_____________________________________________________________________ 'Tgi

Hinh 3. 11.Két qua sau khidéng bd tién trinh theo thuat toan lamport

Nhuoc diém aia phrong phap nay lasong thdngdiép cin goi di xur ly ting 1én
rat nhiéu, mbi 1an kiém tra 1¢ thong phii goi lugng théngdiép la (n-1)*2 trongdd n

la $ tram trong f& thong, dodd anh hrong nhiu dén thoi gian X ly.
Phwong phap lru nhat ky

Tai mdi tram chiing tad chac mdt hé théng ru di tit ca cac URL d@a it ca
cac tam da dugc crawler. Khi ndt URL dugc liy trong danh sach rad tra, thay
vi goi thdngdiép di yéu ciu tirng tam mot kiém tra tinh tang aia URL thi tam d6

kiém tra tirc tiép tai hé théng nhit ky d& duoc leu trir caa minh.



64

Phrong phap nay khéngan phai goi thong diép, nheng thay vaado tai tit ca

cac tam phii thuc hién luu nhit ky cia tt ca URL d& dugc crawler.

>
)l
y

A

[ L4y url tr danh séch]

'

Chua ©n tai

[ Xit Iy, ghi vao nlat ky ]

'

Goi théngdiép dén cac

tram ghi vao nlt ky

\ 4

end

Hinh 3. 12 Thuat toan kiém tra tinh tr ang URL
3.3.3 Vin dé s ¢o dwong truyén
3.3.3.10¢t van dé

Nhu da trinh &i muc 2.2, trugn théng 1a $u t t6i quan tong trong & phan
tan, ¢ phan tan &khong on tai néu khdng c6 trugn théng. Tk nhung trong thrc
té truyén thong ft khdngon dinh, cé tie mat két ndi bat ca lGc nao, thdngdiép

ciing c6 tk¢ tht lac khéngdén duoc noi nhan.

Néu duong truyén bi hong, ngoai ¥n dé 1am mit cac thong bao tén qua, nd
ciing c6 tié phan & mang thanh hai hic nhiégu nhém tach &i. Tinh hubng nay
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dugc goi 1a phan hach mang, 1Gcdo cac v tri trong ndi phan hach co tié van tiép
tuc haat dong. Khi do viéc thuc hién cac giao tth dn truy xuit ¢én nhiéu phan

hoach try thanh ndt van dé quan tong.

Gia s tram 1 @i théngdiép yéu @u kiém tra (C,1,2,“url @”) va thdndiép nay
duoc uu tién xx ly, nhung théngdiép tra 1oi két qua caa mdt tram trong & thong
khéng @i dén duoc tram 1 (do dwong truyén bi gidn dogn). Diéu nay lam cho &n
trinh crawl url a @a tam 1 & trang thai cly vinh vién (tién trinh clét). Tuong tr

nhu viy cac tam < ton tai rat nhiéu tién trinh clét.

Tram 1 Tram 2

.................................. Cm
>< n
vinh

vién

Hinh 3. 13 M hinh sr ¢6 dwang truyén
3.3.3.%6idi quyeét van dé

Xét trong khang thyi gian a (a: 1a hing ), két qua cia sr ¢d duong truyén

tam chia ra hai lai: Thét lac théngdiép va phan hach mang

O day tadua ra ghi thuat hai pha tugn tinh (Linear two phase commit - 2PC).
Trongdd cac thanh vién co éiraoddi véi nhau. Chang ta githiét ring thr ty gitra
cac \i tri c6 tham gia vao ¥¢ thuc hien mdt giao dch 1a 1, 2,...,N i diéu phdi

vién 1a \i tri dau tién ghi thuat nay hat dong nhr sau:

Piéu phdi vién gii thdngdiép preparaién thanh vién 2. Bu thanh vién 2 aka
sin sangay thac giao &th, n6 gi théngdiép biéu quyét hay bo Vote-abort (VA)
dén thanh vién 3 va giacich b hay tai thoi diém nay (hiy bo don phrong aia 2).
Nguoc lai néu thanh vién 2ong y uy thac, nd ¢i théng diép vote-commit (VC)
cho thanh vién 34 chuyén sang tsng thai READY. Qud trinh nayép tuc chodén
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khi mot biéu quyét uy thacdén duoc thanh vien NDén day Kt thic phadau tién.
Néu N quyét dinh uy thac né @i tro lai cho thanh vién N-1 théng béao global-
commit (GC); lBing khoéng, nd ¢ mot théngdiép hay boé toan mc global-abort
(GA). Theod6 cac thanh vién chég sang ting thai thich bp (COMMIT haic
ABORT) va lam lan tru§n théngdiép tro vé diéu phbi vién

Pha 1
prepare VC/VA VC/VA  VCIVA VC/VA

A4 A A4 A4

1 2 3 4 5 N

T ] “

GC/GA GC/GA GC/IGA GCIGA  GC/GA
Pha 2

Hinh 3. 14C4u tric giao tiép 2PC tuyén tinh

Nhu vdy theo ghi thuat 2PC tuyn tinh, gi s c6 mot tram trong & thong b sur
cb khéng tép nhin duoc théngdiép, ngay 4p tirc hé thong goi théng diép thong
b&o cho cac #m con hi dé cac tam xacdinh lai tram “hang x6r cia minh. Mt
khac ¢ thdng gri théngdiép thong bé&o vic gia nfp tré lai cia cac tam bi sr ¢b

cho céac tam dugc biét.
3.3.4 Vin add, remove cac4m

3.3.4.1b¢t van dé

Theo quantiém trinh bay 4i muc 3.3,2, gu céc tam trong & théng gdi théng
diép kiém tra Bn thir hai vada chy trong khang thdi giano ma \an khéng c6 pin
hdi, diéu nay, c6 ngia tram dich d6 d& ki loai bo khoi hé thong femove. Sau khi

khic phuc ar ¢ ta phii thuc hién add tam nay vaodi hé thong.
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Vi ly do duong truyén va s ¢ tai cAc tam nén & thdng ludn c6 tinh tmg

remove hac add(thém tem vao & théng)cua cac tam trong & théng.
3.3.4.%6idi quyeét van dé

Giai quyét van dé add — remove cécaimn trong & théng phan tan, taip trung

giai quyét 3 vin dé chinhdo la:

i. Théng bao chothéng bét viéc add — removeia minh.
ii. Cap nhit lai dong h logic.

iii. Giai quyét viéc nhit quan d liéu.

Dit liéu oaa ke théng dugc phan tanai mdi tram, khi mdt tram bi dut ra khdi hé
thdng dong nghia wi viéc mot phin dir liéu caa ke bi mét theo, nleng khi van hanh
cac tam trong & phai luén kiém tra dr liéu cia nhaudé dam bao dir liéu cua he
ludn duoc nhit quan. Nixr vay, ching ta phi lam thé ndodé khénganh hrong dén
hoat cua k¢ khi mot hay nhéu tram bi dut ra khoi hé.

Dé giai quyét van dé, tadua ra hai phrong an nlr sau:
i. Phuc hoi nho hé thang backup

Tai moi tram ta xay arng thém ndt tram backup & bdn sao @a tram chinb
hai tam nay hat dong dong thyi véi nhau. Neu mot trong hai tam bi s ¢ thi tram
con ki van haat dong binh tlrong. Néu tram bi srr ¢6 sau khi kiic phic va gia np

lai hé théng thi chdng thc hién sao chépal toan b dir liéu caa tram con hi.

Pé thuc hién phrong &n nay, ching ta pihxay drng thém nit hé thong trong
tu phuc vu viéc backup. Nir vay, doi hoi mot khoan chi phi gp d6i dé xay drng he
théng. Tinh @ mat kinh € thi phrong an nay khong khthi.

ii. Phuc hoi nho nhdt ky

Moi hoat dong aia ting tam trong & théng dugc ban than ndi tram ghi chép

lai thanh file nfat ky chira thdng tin da tt ca cac URLJA duoc crawler.
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Hé thong file nhit ky gdm tip hop céc file \6i tén file tring i tén cac taim
trong ¢ thong. Mdi file luu trix théng tin url éa mdi tram da clawlerdugc vadong
hd logic cia tirng tam. Hé thong file nhit ky cia cac tam gidbng nhau hoan toaric
vé cdu tric va théng tin. Khi 6t url dugc crawler va rdi 1an cip nhit dong logic

chang pli thuc hién ghi vao file nt ky caa it ca cac tam.

Khi mot tram bi s ¢b, “hang x6r cua tam d6 5 thdng bao chdit ca cac tam
trong k¢ dugc biét. CAc tam s chim dat moi giao dch wi tram bi s ¢d ngay trc

khic. Viéc kiém tra url § duoc thyc hién truc tiép trén file nht ky.

Khi mét tram | mudn gia nHip vao hi hé théng, né gri mot théngdiép nhy tram
“hang x6r gai lai ddng hd logic cho tam I, Tram | thuc hién cip nhit ddng
logic, dong thyi giri mot thdngdiép sin sangthdng bao cho cécam trong ¢ biét.

Tram | lan truyn thdngdiép cho tam G

Thongdié¢p
khongden
duoc C

Tram | thdng béo chdit ca cac tam
vé tinh tang aia G

Cham dut giao dch, kiém tra tirc tiép
vao file nfat ky

Hinh 3. 15 Thuat toan xir ly tram remove khoi hé
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Tram | giri théngdiép nhy
“hang xém” cung ép théng tin

A 4
Tram “hang xom” @i lai
thongdiép chradong o logic
cho tam |

A 4
Tram | cap nhat
dong 1o logic

l

Tram | giri thdngdiép sin
sanghaat dong cho it ca cac
tram trong &

enc

Hinh 3. 16 Thuat toan xir ly viéc add cac tiam
3.4 Phan tich h théng
3.4.1 Danh sach céc tac nhanthaong

3.4.1.Nguoi sir dung (user)

Nguoi sir dung thao tac &i hé théng thong qua giao & ngroi ding (ser
interface. User nlip cau thdng tin an tim kiém vao 6 n@p hiéu cia giao dén
nguoi sir dung. User chn céc tuy chn tim kiém (kiéu diz liéu ain tim, phgm vi tim
kiém, tré logi ...). User clon nat submitdé goi théng tin én tim kiém dén hé thong

xt ly. Hé théng < xir Iy va tra lai két qua cho User.
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3.4.1.2uan tri (admin)

Quan tri thao tac B thong théng qua giao & admin &dmin interfack Admin
khoi dong cac tam trong ¢ thong, kiém tra sr két ndi gitra cac tam, khic phuc ar
cd néu co. Khvi dong ko truy tim théng tinw dong va | 1ap chi muc tr dong cho

tirng tram.

Quan tri thyc hién can king ti cho cac tam trong ¢ théng theodinh ky haac

ngau nhién, gitp cho dungrdng fru trir thong tin @a cac tam trong duong nhau.

Quan tri thuc hién khai bao thém, d cac tam trong k& thong, saotu di liéu

thuong xuyén va thc hién cac cong vic bao tri hé thong.
Quan tri thuc hién sao tru dr phong d liéu
3.4.2 So do tac nhan (UC)

3.4.2.Biéu dé tac nhan (UC) ga ngroi sir dung

Nhap tir khéa can
tim
Chon [oai div liéu
can tim
Chon pham vi can
tim

Hinh 3. 17 biéu a6 UC ciia ngwoi sir dung

«uses»

«uses»

«uses»

User

A
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3.4.2.Biéu dé tac nhan (UC) ga quin tri (admin)

> Dang nhap hé théng

«uses» «uses»

«uses»

«uses»

Khé&i dong bo
crawler

Loai bd server

Kh&i dong bd
indexer

Can béng tai cac
server

Sao lwu di liéu

Hinh 3. 18 Biéu dd UC ciaa admin
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3.4.3 Biéu dé tuan

3.4.3.1 ly yéu @u ngeoi dung

Ngudi dung form tim kiérr Server Main server Servern

Chon loai di liéu can tim

:

Chon pham vi tim kiér

Nhap tir khoa can tim
1

Submit théng tin dén server
| I

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Chon main server
|

Chuyén thong tin X I cho main server

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Yéu cau truy xuat thong tir

!
l
l
l
l
l
i
l > X Iy yéu cAu ngudi ding
|
l
|
l
l
|
l
l
|
l
l
|
l

Chuyén két qua x( Iy > X{r 1y théng tin ng@ X{ Iy théng tin

Chuyén két qua x& Iy

—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

l
i
> Sép xép két qué |
|
|

|
1
|
1
1
|
1
|
Hién thi két qua

Hinh 3. 19 Biéu d6 tuan tw xir ly yéu diu ngudi ding
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3.4.3.Z'ruy tim thong tint dong (kp crawler)

Admin

form crawler

D Nap lién két géc

|

LAy noi dung web cda lién két

internet

LAy lién két ra khéi hang doi

Noi dung web cia lién két

Lwu noi dung web clia lién két !

I
Doc ndi dung web cua lién két |

I
Poc cac lién két chira trong ndi dung :
|
I

Kiém tra sw tdn tai cla lién két
I

Kiém tra sw tbn tai lién két tai cac server khac

servern

Két qua kiém tra

W WW

Hinh 3. 20 Béu d6 tuan tw truy tim théng tin t w dong

3.4.3.3.dp ch muc (ks indexer)

form indexer

Khai dong bd indexer i

Hinh 3. 21 Biéu

Nap lién két vao hang doi

Kiém tra file

Poc file clia bd crawler lwu tai vé

chiét loc chuyén thanh file txi

Tach ndi dung file txt thanh cac don vi tir vieng
Loai bd cac stopword

Loai bd hau té

Tinh trong sb cac tir ving

loai bd cac tlr virng c6 trong sb thap

Lwu trir cac tlr vieng vao kho div liéu index

d6 tuan tw 1ap chi muc ty dong
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3.4.4 Biéu dé hoat déng (activity)

3.4.4.2% ly yéu @u ngeoi dung

Ngu&i str dung

Submit yéu cat

server 1

Chon main server

main server

(Chuyén yéu cau cho main serve}

servern

>(Chuyén yéu cau cho cac serveD—}(XL’r ly yéu cau ngudi dUng)

\!

(Xfl’ ly yéu cau nguwoi dung)

Chuyén két qua xt ly

(Xfl’ ly yéu cau nguwoi dung)

Hién thi két qua ,‘<

?pxép két qua

Chuyén két qua xt ly

Hinh 3. 22 Biéu bé hoat déng xir Iy yéu ciu ngwdi dung
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3.4.4.ZT'ruy tim théng tint dong (ky crawler)

Admin server crawler server n

Nap lién két gbc

%@u’a lién két géc vao hang dcyD

lien két <= C

< 0~
O

t>C

o8

sb lienk

Géy lien két ra hang dc)
|Khong ding dinh
dang

Bung dinh dang

(DQC ndi dung web cla lién kéD

| _Khong c6 ndi
dung
C6 ndi dung

G)oc cac lién két chira trong noi dung)

\k

E_u’u ndi dung web clia lién kéD

——da crawl

Lien két chwa crawl

Chuyén cac lién két\ >{Kiém tra st tdn tai cla lién kéD

——Da craw—o (Chuyén két qua kiém tra
Chuwa craw

é@u’a lién két vao hang do’D

Hinh 3. 23 Béu d6 hoat ddng truy tim théng tin tw déng
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3.4.4.3.dp ch muc tr déong (kb indexer)

Admin

Kh&i déng indexer

Server indexer

Khéng co file

@

co file

[Chiét loc chuyén thanh file txD

\

Cl'éch ndi dung thanh cac tir vunga

Q_oai béd cac stopworcD

Loai bd hau té

Cl'inh trong sb cac t vu’ng]

v/

Goai bd cac tir c6 trong sb théa

V

é@u’u tlr vieng vao CSDL indeg

Hinh 3. 24 Biéu d6 hoat déng lap chi muc ty dong
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3.4.5 So do lop

Document Key_word
+URL char +key_worc char
+extracl char +weight int
+content char @’ +document int
+directory char *»  [+Topic int
+Topic int 1 +check_key_word() : int
+check_url() : int +get_key_word() : char
+get_content() : char *

data_type topic
+name char ~ |+name char
+ael —ch - * +weight int
gel_name() : char 1 ~rdata_type_in
+get_name() : char
+gel_data_type() : int

3.4.6 Céc hing di liéu ciia hé thong file index

Bang 3.4. Bing dir li¢u tbl_document

Field Data type Description

ID Number Khoa chinh

Url Char(50) dia chH web dia document
extract Char(128) phn trichdoan cia document
Doc Char(1024) thong tinia document
Directory Char(50) duong cin document

Id_topic Number
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Bang 3.5. Bing tir khda tbl_key word

Field Data type Description

ID Number Khoa chinh

Id_doc Char(128) kru dia chH web @ia document
Key word Char(128) bru tir cac fr khoa

weight Number Tong 9 cua tir khoa

Bang 3.6. Bing chi dé tbl_topics

Field Data type Description

ID Number Khoa chinh
Topics_name Char(128) Tén andé

weight Char(128) Tong $ cua chi dé
Id_data_type Number

Bang 3.7. Bing loai dir liéu tbl_data_type
Field Data type Description
ID Number Khoa chinh

Data_type Char(128) Tén andé
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3.4.7 Xay deng hé thang

3.4.7.1M6 hinh quan & cia cac king dr liéu

tbl_key_word * tbl_data_type
_T;’I id_key_ward _T;‘I id_dakta_tvpe

_I key_doc _I nanme

_I id_docurment %
o
tbl_.documemnt * tbl_topic *
_‘EI id_doc P _Tgl id_topic

:II url _I Lopic_name
extrack _I weight

:II crtens | 12_ceta_tvpe
_I id_topic

Hinh 3. 25 M6 hinh quan [€ giira cac king dir liéu

3.4.7.Form submit yéudu tim kém

<FORM id=zearchForm action=3earchController:
=TAELE>
<TEODY=
<TR>
<TD colspan="a":
<INFUT name=searchlord id=searchliord type=text size=M4Q":
<INPUT id=dolSearch type=submit value=search:
</ TD>
4/ TR
< TBOD T
</ TLBLE>
</ FORM]
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3.4.7.Hién thi két qud tim kém

<TABLE ¢lasswiragyls s
<TBODY>
43
List searchBesult = (Listirecquest,gethttribute ("searchBesult™):
int resultCount = 0;
if (null '= searchResulc)
resultCount = searchResult.sizel);

}

for(int 1 = 0; i < resuleCount; i4+){
SearchResultBean resultBean = (SearchResultBean)searchResult.get(i):
String title = resultBean.gecHomlTicle();
String path = resultBean.getHtmlPathi):
kx
4TH>
<TD class="title"><hi»<i href=M<=path t>"><i=title %></Aa</hix</TDo
</ Th>
ctrxstde<hr fadfedes/tres
<k

}

< THODY>
</ TRELE®
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3.4.7.8¢ crawler

public class Crawler{
String url;
public Crawler(String s){
url =s;
}

public void getDocument(){

try{
URL url = new URL(this.url);
//String filename = url.
HttpURLConnection con = (HttpURLConnection) adenConnection();
InputStream inputs = con.getinputStream();
InputStreamReader r = new InputStreamReadet§iipu
BufferedReader br = new BufferedReader(r);
String line = null;
while ((line = br.readLine()) != null) {

System.out.printin(line);

}
System.out.printin("TEST: header field =" + aggtHeaderField(2));
con.disconnect();

}catch(MalformedURLException e){
e.printStackTrace();

}catch(IOException e){
e.printStackTrace();

}

}

public static void main(String[] args) {
Crawler ¢ = new Crawler("http://www.yahoo.com");
c.getDocument();
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3.4.7.8¢ indexer

Tao chl muc

public boolean createlndex() throws IOExcedtion
if(true == ifindexExist()){
return true;
}

File dir = new File(dataDir);
if(dir.exists(){
return false;

}
File[] htmls = dir.listFiles();
Directory fsDirectory = FSDirectory.getDitery(indexDir, true);
Analyzer analyzer = new StandardAnaif)ze
IndexWriter indexWriter = new IndexWritesQirectory, analyzer, true);
for(inti = 0; i < htmls.length; i++){

String htmlPath = htmis][i].getAbsolugR);

if(htmlPath.endsWith(".html") || htmifRaendsWith(".htm")){
addDocument(htmlPath, indexWriter);
}

}

indexWriter.optimize();
indexWriter.close();
return true;

Thém & ving vao kho index file

public void addDocument(String htmlPath, Indeitéf indexWriter){

HTMLDocParser htmlParser = new HTMLDocPgjtstnlPath);
String path = htmlParser.getPath();
String title = htmlParser.getTitle();
Reader content = htmlParser.getContent();
Document document = new Document();
document.add(new Field("path",path,Fielor&tYES,Field.Index.NO));
document.add(new Field("title" title, Fiekdore.YES,Field.Index. TOKENIZED));
document.add(new Field("content",content));
try {
indexWriter.addDocument(document);
} catch (IOException e) {
e.printStackTrace();

}
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Kiém tra s ton tai cua tir vieng

public boolean ifindexExist(){
File directory = new File(indexDir);
if(0 < directory.listFiles().length){
return true;
}else{
return false; }

3.4.7.@¢ search engine

public List search()}{
List searchResult = new ArrayList();
if(false == indexManager.ifindexExist()){
try {
if(false == indexManager.createlndex())
return searchResult;
}
} catch (IOException e) {
e.printStackTrace();
return searchResult;

H}

IndexSearcher indexSearcher = null;
try{
indexSearcher = new IndexSearcher(iNtdaager.getindexDir());
}catch(IOException ioe){
ioe.printStackTrace();
}

QueryParser queryParser = new QueryPaceatgnt”,analyzer);
Query query = null;
try {
query = queryParser.parse(searchWord);
} catch (ParseException e) {
e.printStackTrace();
}

if(null = query >> null '= indexSearcher){
try {

Hits hits = indexSearcher.searcb(gy

for(int i = 0; i < hits.length()#i+){
SearchResultBean resultBearw SearchResultBean();
resultBean.setHtmlPath(hits(Jaget("path"));
resultBean.setHtmITitle(hitsc@.get("title™));
searchResult.add(resultBean);

}

} catch (IOException e) {
e.printStackTrace();

}} return searchResult; }
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3.4.8 Pé md chrong trinh

3.4.8.1Giao din tim kém

:Eﬂ\

-

search. jsp I/@ Search Engine Demo Clisnt &2
] [ qﬁh | http:fflocalhost: 3080/ sample.dw. paper. lucenefSearchZantraller 7= v| == H

Search Engine Demo Client

|Sau Dai hoc ”, search ]

Khoa hoc cong nghe va Sau Dai hoc

The University of Da nang

3.4.8.2Cau tric chrong trinh @ia bs search engine vagdndexer

fL_l"E‘_j Project Explorer &3 gfp ~ =]

Eg:‘f- sample. dw. paper . lucene

?E Deployvment Descripkor: sample, dw.paper.lu

EI?% Java Resources

EIE% SrC

EIEE zample.dw, paper.lucene. index

|1] IndexManager.java

=i sample.dw paper.lucene. search

: ‘m SearchManager.java

; |1] SearchResultBean.java

Eﬂ sample.dw. paper . lucene, serviet

‘El SearchController.java

=1 sample.dw.paper.lucene. util
|1] HTMLDocFarser.java

[+--=, Libraries

[+ B, Jawvascripk Resources

= build

= 5= WebContent
(= META-INF

el

(2 WEB-INF -
b search.jsp
[+ =% SRrvars ] il
>

< |
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3.4.8.3B¢ crawler

Search Crawler

File

URL khoi dau: |hﬁp:ffthanhnien.cnm.vn |

50 luong URLs Crawl: |15 | - | [| Gioi hang crawling URL

File nhat ky: |C:1Dncuments and SetingswadministratonDeskiomCrawleniicrawler log |

Chu de: ftin tuc | [] case Sensitive

Search

Crawling: Daone
So luong URLs da crawl 15
So URLs Crawl: 1232

Crawling Progress:

Matches

LIEL

hittpoithanhnien.com.vn
hitprithanhnien.comyniPagesidefault aspx
hitpiethanhnien comfenvision/ethanbnienfhamer
http:ifnhadat.thanbnien.com.vnf

hitpiituvanungthu thanhnien.comyn/Pagesidefault. aspx
hitpiciencos vnf
hitprithanhnien.comaniPagesiChinh-tri-xa-hoi aspx
hitprithanhnien.comniPagesiPhong-su.aspx
hitpithanhnien.comaniPagesiPhap-luat.asps
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[l search.jsp | @ khoa hoe cong nghe va Sau Daihe £3 = -
e el |FiIe:,l',l'C:,l'u:lataDir,l'kh-sdh.udn.vn.htm v| B .
* Thing béo » Bign thoai:  0911.3832 552 o
» Anh hoat dGng » Ernail; sdhi@ac.udn.vn E

* CAc nganh dao tao

» Thiing tin tuyen sinh

» em thong tin vé thi sinh
» Cui dinh & mau bao cao
B KE hoach hoc tap

> bt qu3 hoc tap

» Hai dap

* Tajligu

L |
Troeorng Ban Fha Tredtng Ban
PGS.TS. Vi Xuan Tien TS. Hoang Diing
1) Chire nang: !
Thar muwu cho Iénh, dao Bai hoo Ba Mang vé

I hai hidr dan tan la thar s wa tifn &0 M
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KET LUAN

Qua qué trinh nghiénaa, dé tai da dat dugc mot s6 két qua nhit dinh. Bén
canh d6 ding ©n tai nhitng han ché & Mot sd miat naodd. PHin nay § danh gia i
nhitng két qua trénddng thyi phan tich cac khnang ang ding aia dé tai dé tir do
c6 hréng phét trén cao fn.

* \/¢é két qua dat dwec

Noi dung chinh ga dé tai la nghién éu v& may tim kém théng tintng ding
phan tania servedé phan tan may tim &m nhim ti vu thoi gian xr ly théng tin.

Déi voi may tim kém, dé tai nghién ¢u cac b phan ciu thanh éa may tim

kiém bo clawler, I indexer, b searcher vaaw trac Lru trir kho dr liéu index.

Péi voi hé phan tandé tai nghiém éu céc tinh cht caa k¢ phan tan, cac moé
hinh truyén théng trong & phan tan va céac gjithuat dong b hoa cac tin trinh xr

ly trong ¢ phan tan.

Déi véi viéc tng ding ¢ phan tandé tdi vu thoi gian Xt Iy cia may tim kém,
dé tai nghién @¢u, phan tichdanh gia cac niyc diém cia may tim kim trién khai
trén k¢ tap trung,dé xuit dua ra cdc mé hinh hbdong aia may tim kém trién khai
trén t¢ phan tan, phan tichétthbng may tim ktm moi, nghién @u, néu ra rt sb
van dé phat sinh vainong gii quyét khi trién khai may tim Kim mai, xay drng @
so dir liéu moi cho kho dr liéu index va chrong trinhiing ding cho may tim Km

maoi.
* /& wu diém va nhwoc diém aia dé tai

Uu diém:
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Dé tai da nghién ¢u xay drng thanh cdng may tim &n phan tan, lam gn
thoi gian xr ly dan k€ cho may tim Kdm, giip may tim Kim cho Kt qua nhanh va

chinh xac bn.
Phan tich thanhip bang tiéu chi éi vu cho may tim Kim.

Phan tich,dua ra cac #n d phat sinh @n dén ar ¢ cho may tim Kdm va

hudng gii quyét cac \an dé do.
Nhwoc diém:
Bén anh dé dé tai vin con nhéu han ch sau:
Pé tai chra nghiém 6u tiéu chi 6 wu thuat toan Ga may tim kém.
Dé tai ch nghién ¢u & mac do tong quét, chradi sau.
Caéc hp luan chra cé tinh thu§t phuc cao.
* Hwéng phat trién
Tiép tuc nghién &u dé xut thuat toan xr 1y tdi wu hon.

Tiép tuc hoan cinh cac mé hinh h dong aia may tim kém mot cach co Hu

qua nhat.

Tiép hoan thén cac tiéu chid uu cho may tim Kim.



89

TAI LI EU THAM KH AO

Tiéng Viét

[1] Phan Bn Luan (2007),Nghién @¢u may tim km va xay gng mé
phéng may tim ldm, Luan van tt nghiép, Dai hoc Ba Ning.

[2] PGS. TS. Lé ¥in Son (2004),Hé tin hoc phan tan bai hoc ba
Nang.

[3] GS.TS. Ngugn Thuc Hi (2007), Giao trinh ¥ phan tan Pai hoc
Da Nang.

Tiéng nwéc ngoai

[4] S. Mullender ed (1993)Distributed SystemsAddison-Wesley,

2nd ed.,

[5] G. Coulouris, J. Dollimore, T. Kinberg (1994)istributed systems :
Concept and DesigAddison-Wesley

[6] A. S. Tanenbaum, M. V. Steen (2002pjstributed Systems:

Principles and Paradigmgrentice-Hall.

Trang web

[7] Tailieu h¢ phan tarhttp://www.wattpad.com/72987-h%E1%BB%87-
ph%C3%A2n-t%C3%A1n?p=1

[8] Vidutao may tim kém.

http://www.ibm.com/developerworks/webl/library/wazéne?2/

[9] Tim hiéu may tim kém. http://www.vietseo.net/articles/search-engine/

[10] Pinh ngha may tim kém.
http://vi.wikipedia.org/wiki/M%C3%Aly truy t%C3%ACmi%E1%BB
%AF 1i%E1%BB%87u




90

[11] Building a Desktop Search Engine - Inverted Index
http://untiluknow.blogspot.com/2010/04/building-eegt&engine-inverted-

index.html

[12] Search enginéittp://www.compass-

project.org/docs/2.0.2/reference/html/core-seargimeEnhtml

[13] Ngbn ngk lap trinh Lucene.

http://www.webreference.com/programming/lucenefflht




