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1. Giéi thiéu

Trong nhing nim gan day, ching tatd ching kién ar bung B ca vé 6 luong lAn kich
thugc oia cac kho  liéu dién tr. Bidu naydem dén cho cac nha nghiénra ao hoi dé phat
trién hiéu qua cac I thuat khai phadé kham phéa va trich rat tri e tir khdi lwong théng tin
khong 16 d6. Hon nita, do kich thrdc caa di liéu I6n va throng duge phan tan iy nhién. Nu
nhu chdng ta xem céac thutoan khai phawliéu la throng xuyénduoc thuc hién, chang ta cé
thé két luan ring ludi 1& nén ting @ s cho vic kién khai mét dich w hiéu ning cao cho qua
trinh khai pha frthic phan tan (DKD-Distributed Knowledge Discovery).

M@i truong ludi ¢6 the cung ép khd ning phan b tai nguyén, ki nang xz Iy cing tac va
khi nang phan tich khai phéiliéu vai khdi luong I6n dit liéu dugc dua ra vaduoc heu trir. Vi
cacung ding DKD doi hoi dit liéu dat trung, ndt trong nhiing yéu du caa méi tuong udi
DKD la quan ly viéc leu trit va viéc truyén tai tai nguy@n mt cach héu qua.

Trong bé&o c&o nay, & trdc quin ly dir liéu dra trén cac &ithdng feu trir va cac éch wi
quan ly siéu dkr liéu. Dich wi luéi dir liéu duoc xay drng bén trén cacich wi Globus © s [8]
vadon gian héa véc quan ly cac tinh toan truyap cac ngan di liéu 16n va phan tan. &céac
thanh pln tinh todnduoc xem xét i sb lwong hiru han va céc tinh #ng aia chingda duoc
biét. Ludi dir liéu cung ép b quan ly khdi luwong céng véc cin 1am (WorkLoad manager) c6
nhiém wu dinh nghia cac cong ¥c voi cac yéu éu lién quan vaap lich 1am véc cho ching
trong méi trong Ludi. M hinh kéi dit lidu trinh bays tréndua ra cac yéuau dbi véi viéc
thue thi cia mdt luéi DKD, & day, dr liéu doi hoi co thé duoc lay tir nhiéu ngwbn. Ngoai ra, cac
dich w co o caa ludi dir liéu cé th dugc Sr dung vaduoc mo rong dé thuc thi cac deh wi ludi
muc cao lon lién quantén qua trinh khai pha tri tic tir cac kho @ liéu phan tan. kting @ so
ludi chuyén aing nhr thé duoc goi & ludi tri thize [8], kién trac nayduoc thiét ké d¢é phu rop
V6i cac K thuat luéi & mirc thip hon va \6i cac I thuat ludi dit liéu. Kién trac ki tri thie co
thé duoc chia thanh 2dp: Lép K-Luéi trung tam va bip K-Ludi muac cao.
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Trén & o kién tric Luéi tri thuc, cac deh wi trong tAm @a no, vi d: Dich wi thu muc
tri thac (KDS) va dch w phan pli tai nguyén va gin ly thuec thi (RAEM - Resource
Allocation and Execution Management). KD$ mdng dch w kiém soét va khai phéa théng tin
(MDS-Monitoring and Discovery Services) Globus[# @6 nhém vu duy tri ot md & caa tt
ca dir liéu va cac congwcdugc Sr dung trong luéi tri thire. Siéu d liéu duoc quan ly boi KDS
duoc trinh bay trong cac taiéli XML, dugc leu trir trong kho siéu @ liéu tri thac (KMR-
Knowledge Metadata Repository).

B&o cé&o nay phan tich sawnsd van dé da gip trong thét ké va thi hanh rat chién lugc
lap lich cho & dinh gia @a kién tric éi tri thuc. V6i cach gii quyét nay, 1§ 1ap lich én sr
dung mHt mé hinh thre thi phic hop dé xem xét tang thai hén tai cua heéi, xacdinh i tri cac
ngwn dit liéu va cach the thec thi tac w. Thong tin @ cac chi phi thc thi 1a dn thiét ddi véi
bo dinh giadé co thé danh gia ki ning aia cac hat dong quin Iy tap di liéu (vi du: viéc di
chuyén hay phan hech mot tap dit liéu) vadé dinh ciu hinh thvi gian @i cac cdng ¢ DM nhim
dat duoc hiéu stit mong mén (vi du: bang viéc cho ndt phép phan tich cé chi phi caarthhién
song song). Tuy nhién, chi phigththi ala cac congwe DM khong chi phu thugc vao kich tixée
dir liéu ma con ph thusc vao cac thamiskhai phatuoc xacdinh bvi nguoi dung.

Xét vi du vé khai pha ldt két hop (ARM-Association Rule Mining)Dé phic tap cia
ARM khéng ch phu thudc vao kich tixdc aia dr liéu ddu vao ma con phthuoc vaonguaong h
tro vangedng tin @iy. Hon nita, sr trong quan aa cacmyc (item) xut hién trong &p dit liéu
anh hrong lon dén  luong vado dai Hi da aia cac ldt duoc tim thy boi cong et ARM. Boi
thé, that khé dé du doan visc cii tién thuc thi dra vao chi phi vao/ra va kichutbe dit liéu dau
vao. bé giai quyét cac vin d&é nay, tadua vao trong tth w KDS ¢dm ¢ théng tindong lién
quan cAc thc thi khac nhaui@ cac tac w DM trén cac ngén di liéu khac nhau. Théng tin nay
c6 thé duoc thém vao ding nhr siéu dt liéu bd sungduoc két hop vai tap di liéu. Vi thé, KDS
dugc mo rong khdng chcd siéu & liéu tinh duge ar dung dé xem xét & liéu hay cac congwe
duoc ar dung trong tr6i tri thixe ma théng tintong conduoc st dung dé xacdinh 1am tié nao
dé ciu hinh va chy cac cdng e do. Siéu d liéu dong @p trung vao théng tin km tra viéc chay
céc pfn mém khac nhau troc day trén cacp di liéu xacdinh. Siéu @ ligu dong c6 the duoc
két hop voi cac ip dit liéu dé cho bt thong tin & cac chi phi the thi trede day, thdng tin nay
chi hitu dung khi mpt tap di li¢u chi dinh da dugc phan tich it ndt mot 1an, vi di, cac yéu au
ARM (bao @m nguéng h tro va ngedng tin @iy) twong tr nhauduoc dua radé xem xét trén
ludi tri thae. Tuy nhién siéuiliéu nay co6 th khéng 4n co, trong trong hop mot tap dit liéu
mai duoc dua ra phan tichah dau din dén thiéu ving thong tin & cac chi phi thc thi, dch w
lu6i RAEM € dua ra cac cach glquyet lap lich mjt cach mu quangae giai quyét duoc Van
dé nay, ta & dung phrong phap 4y mau nhr 1& mt cach thirc dé thu duoc tri thac vé cac chi
phi thrc thi cia cac tac w DM. Phrong phap nay cé khnang trich rat tri thirc dangdan tir mot
mau cia #p 16n di liéu [4]. Tuy nhién, tirc t tri thic khai phadugc khéng ph thusc tuyén
tinh vao kich tirdc méu, viéc xacdinh bao nhiéu @ liéu cin duoc sr dung 1a khéng th. Do do
chiing t6idé xuat mot hudng sr dung khac éa phrong phap 4y mau: khi ma khéng cé tri tirc
sin ¢6 \é chi phi @ia mdt phép phan tichuogc chi dinh, ta thrc hién phép phan tich nay trémin
mau nhd caa @p dit liéu dé du doan chi phi thic thi thec € caa no trénip di lidu dy du. Viéc
xac dinh ding kich thréc aia mau & mhu chbt dé trich rat tri thrc chinh xéac, tuy nhién, ta
khéng ti¢ 4p ding dé danh gia chi phi tic thi. Clng wi cac chi phi thc thi, Wi phuong phap
ldy mu ta cé th udc luong dugc kich thréc cia cac Kt qua khai phaduoc, $ 1an vaol/ra d
liéu va dungikong B nhs chinh yéu au. Céac chi phi&cung ép cac md hinh tic thi oy thé
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cho B I3p lich hdi tri thic dé dw doan chi phi trugn thdng én thiét, higu qua cia viéc phan b
tai nguyén va ichpi c6 thé nhan dugc tir viéc thee thi song song.

2. Lap lich phan tan trong mai trwong lwai tri th &c
Mot b dinh gia lr6i hoat dong nhr sau:
+ Khai pha nit sd tai nguy@n phudp voi cac yéu éu i thiéu cho vic thuc thi.
+ Kiém tra cac diy phép trong \ic chon mot cong vic dé giai quyét trén cac tai nguyado.

+ Chpn céc ngdn tai nguyén phudp nhit véi cac yéu éu thec thitng ding va bp lich
lam viéc.

Céc gii thuat 1ap lich c6 tik dugc phan thanh 2ahg: Lap lich [am vic dong va bp lich
lam viéc tinh. Dya vaodic diém aia cac cdng ¢c khai pha @ liéu, throng cé tacdong lan
nhau, chén lugc Iap lich $t nhit néndugc ar dung trong thét ké bo 1ap lich lwai tri thic 1a
chién lroc lap lich 1am véc dong. Bao cao nayimg dé cap dén viéc danh gia tinh khthi va bi
ich aia viéc sr dung b 1ap lich tnrc tuyén mac thip (local scheduleryip trung @a mbt t6 chic
AO (AO c6 ot vai nhém may tinkduoc két ndi tao thanh Lréi).

2.1. CAc tinh toandn thiét cho vic ldp lich 1am vic

Goi mot tac w khai pha @ liéu la t duoc dinh nghia day du trong pfam vi phép phan
tich DM yéu du, tp di liéu phan tich P(co kich thréc |D|) va cac thamdsnguoi dung u
(duoc xacdinh tnrgc). Tac w t; trich rat ndt mo hinh tri thirc tr tap dix liéu D.. Pat ai(D;) 1a dx
liéu dugc trich qujt i ti, kich thréc caa né lag;(D;)|. Cwi cung, mé hinh tri trc duoc trich rat
phai dugc chuyn dén mot vi tri xacdinh tnréc.

Truéc khi nghién éu chi tiét giai thuat sip xép va méi teong udi, ta gh St rang:

- M6t bo 1ap lich @ip trungdiéu khién viéc s‘ap‘xép céc tac w DM trén nhéu may tinh
khac nhau ga Lusi AO trong moi tong ludi. AO gom co ndt tap M = {my, ...., My} Mmay
tinh, g la thra $ thyc thitng Wi may tinh m Thira $ thuc thi cho bét toc do caa cac may tinh

trong kréi. Trong bao cao nay chung toi khong xem xet famheém cia nat va khdngiua vao
tham $ truyen tai cha may tinhy bén ngoai cé thhuong dén cac thra $ thuc thi.

Ngoai ra, cAc may tiniugc sip xép nhr mot tap cac nhom CL = {al...., Clcc}}, moi
nhém cj bao @m mot tip cac may tinhai nhau trong M may c6dt ndi véi nhau lzm mot mang

c6 e do truyen théng cao. € thé, cly = {m’,m’ ""1mclj|} , Moi clyla cé kh niang 1a ndt may

diéu khien viéc thyc thi song song 6t phan tich DMda dinh. Céc tira $ thuc thi aia mot
nhom c} la p;, p; bang wi thira $ thuc thi aaa may cly cham nhat trong nhém.

- M4 chrong trinh (tdn tr hay song song) tit thi cong véc DM duoc xem 1a 8n c6 &
mdi nit aia hrdi. Vi the, van dé sip xép chinh la e chyn lya tc w nao néniugc gan cho may
nao thrc hién 1a phu lop nhit, lién quanden thoi gian tru;en thong an thiét cho viéc di chugn
dit liéu vao/ra va cac th diém may tinh &i va cac lién kt dang $n sang.

- Dva trén #n tang aia phrong phap phapiy miu, cé kh ning udc luong e la chi phi
tinh toén tan tr dé thuc hién tac \u b trén @p dir lieu Dy voi cac tham & nguoi dung y. Pit g
=p; * e la thoi gian thrc thi thec & t cua tac w tjtrén may m Khi mot phep phan tickuoc thuc
hién song song trén & nhém cj, néu nhr viéc can Bing @i duoc giai quyét tét, tac w t; co the
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duoc thrc thi song songdi tc dd gan nhr hoan lo. Dit e; 1a thyi gian thre thi dia tAc w t,
trén mdt nhém cj bang max .., (& /|cl; )+ovh=max . ((p.*€)/|cl, ) +ovh. Diéu kién

ovhla mo hinh 4p phi @a viéc thyc thi song song va tinh khortdng nhit cia nhém. Xét
treong hop, khi not nhdm ladong nhit va e ladua I6n thiovhla ludn luén nh.

- Mot tap dir liéu D; c6 thé dugc tap trung hayduoc phan tan. Trongupng hyp cac ép
dir liéu duoc phan B khong & dinh. Vi thé, mot tap dit liéu ch duogc di chuyn khi diéu d6 co
ich cho véc rat ngin thyi gian hoan thanh cdngad. Ching han, mbt tap di liéu tp trungduoc
lwu trit tai vi tri h c6 thé duoc di chuyn sang vi trij va chi phi di chugn phu thusc vao di
théng mang trung binh g giita hai \i tri d6. Khi d6, D c6 thé di chuyén véi chi phi la |Bi/by;

Viéc di chuyn dit liéu giira cac v tri dugc chuyén ra ngoai bi bo quan ly nhan Bn cia
cac dch wi lugi mic thip. CAc truy 8p t6i mot tp di liéu trong trong lai c6 tié co duoc loi
thé do cac bn sao khac nhadirgc phd bién trong réi. Vi thé, I0c tac w t; can duoc sip Xep, ta
phai xem xét,ddi véi mdi may tinh, ta phi lya chon ban sao 4p di liéu nao cé ¢i nhat can
chuyén di hayduoc truy d@p.

2.2. M6 hinh chi phi

Gia sir rang i tap dir liéu dau vaoduoc luu trir trén mdt may tinhdon my, khi mé hinh
tri thirc dugc trich rat ra phi dwgc di chuyn dén mot may tinh m. Dua vao cach gi quyét
duoc dua ra i bo 1ap lich, cac dp di liéu co th duoc di chuyn dén cac may khac va viéh
duoc nhan Bn hay c6 th dugc phan hach cho cac may tinh khac nhabaamdt nhém maydé
thic hién song song. Vidy, bo 1ap lich phii dua ra ling b4do cao & mot sd ban sao (hhandm
hay phan tan)t@ ot tap dir liéu co thé ton tai trén nhéu may tinh éa leéi AO cua né.

Theec thi tudn te: Gia S tap dit liéu day da duoc heu trir trén ndt maydon m, 0 M. Tac
vu t dugc thyc thi tuan tr bang viéc chay mot doan ma trén may tinh wéi thoi gian thrc hign
|a g;. Ta ding xem xét cac triy thdng én thiét dé di chuyén D; tir may my dén may m va cac
truyén thong khadé di chuyén két qua |ai(D;)| dén may m. Téng $ thoi gian thrc thi < |a:

(=101, 190
hj jk

Thac thi song songTac w t; dugc thec thi song songd viéc chay mot doan ma trén it
nhém c} véi thoi gian thrc thi 1a . Ta ding phii xem cac trugn théng én thiét dé di chuyén D tir
may m, dén clyvadé di chuyén két qua |oi(Di)| dén may m. Tong thyi gian thrc hién < 1a:

e LRI ST TGN

J
m Ocl bht m’ Ocl, btk

Céc chi phi trugn théng lién quan ladng O réu tp di liéu nayda duoc phan tan va
duoc dinh Vi trén cac may tinhia nhom dj.

Xét giai thuat song song, chiing ta cung phampiac yéu 8u va hp lich cho fit ca cac may
tinh adia nhém, ta gi s rang cAc #n trinh song sonduoc két hop voi nhau. Mpt mo hinh tlxc thi
kh&c néntuoc sr dung réu chiing ta® dung ghi thuat DM phan b bat dong b hon, treéc tién cac
tinh toan ph thujc duoc thrc thi trén cac phan hoh ép di liéu riéng bét va i cac Kt qaa khac
nhau @a phép phan tich khai pha phandénc tp hop lai dé thuduoc két qua cuwi cing
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Cac thdc do theec thi: Eij va E; la thyi gian thrc thi ttng ddng mong mdn cia tac w t;
khi khéng c6 s truyén tai hién dién trong & théng. Khi ma g truyén i hién hiru trong cac
may tinh va trong emg, viec 1ap lich € tri hoan thi diém hit dau va thyi gian hoan thanh ét tac
vu. Trong pln sau ching ta&han tich thi gian hoan thanh tic € caa mbt tac w trong trdng
hop thre hién tuin tr. Tuong tr cAc phan tinhimg dugc [am trong trong hyp song song.

bat Gj la thoi gian thee ma fit ca sr truyén théng va tinh toan in ty doi hoi dé thuc thi
hoan thanh tacwt. Bé xacdinh G ta dn xacdinh thyi diém bit diu cac trugn thong va thc
hién tinh toanDit sy 1a thyi diém bat du truyén thong én thiét dé di chuyén dit li¢u dau vao tr
mayh dén mayj dat § la thoi glan kit dau viéc thuc thi tian tr tAc w t trén mayj vadat Sk la
thoi gian it dau truyén théng én thiét dé di chuyén mé hinh tri tikc két qua duoc trich rat ra
tr mayj dén mayk. Tir cacdinh ngha trén ta co:

|E]: |)+51+te +52+|ai(:k3i)|zsﬂwj +Ehj +3.+0,
|D; |
by,

Vi vay, néu A 1a thoi giandén cia tadc w t; va t |a tac w duy nhit trong qué trinh tinc
hién cia k¢ thong thi thvi gian hoan thanhua tac w trén may mla C_,] =A + g

C = (Shj +

Trongdo: o, =s; —(s; + )20vad,=s, —(s; +g)=0

Gia s rang m. 1a mayduoc con boi giai thuat Iap lich dé thuc thitac w t. Bat G = C-
va 6. = C_I] Dit T & ép tit ca cAc tac v duoc lap lich. Cacdon vi thoi gian cho véc lap lich
hoan thankiugc xacdinh 1a max, ., (C; Jva dungdé do toan 1 lugng dr liéu dua vao 1§ thong.

3. Phwong phap dw doan thuc thi

Truoc khi nghién éu chién luoc sip xép cong véc dra vao md hinh chi phi, ching toi
xét tinh kh thi cia phrong phép chn mau trong véc du doan viéc thuc thi aia tac w DM.

Véi phuong phap chn méu, ching ta cé thxacdinh van dé dé rat ngin thoi gian hoan
thanh @a mbt tac w phic tap, diéu d6 c6 bi cho viéc di chuyén di liéu va thrc thi tAc w d6 trén
mot may xaatinh ¢ xa wi thoi gian nhanh nét, hay phan tanlliéu dé thuc thi tac w song song.
Trong b&o cé&o nay, chiing t6i khaddycap dén do chinh xac aa tri thirc dugc trich rat & mot tap
dit liéu duoc lay mau, ma ch quan tamién d6 chinh xac ¢a cac @ doan thrc thi. Vi thé, chiing
ta € phan tich cac yéla b nhs va thyi gian thre thi aia ghi thuat DM duoc chi dinh nhr ham
kich thedc mau khai thaatuoc tirc la khh nang thrc hién aia gii thuat. Tur viéc nghién @u tinh
kha thi, d6i véi mdi giai thuat, cAc hamiua ra cac tiéu chianh gia thuduoc tir pheong phap chn
mau, tra lai thoi gian thrc thi dr doan, y&u au bd nhs can thiét cho véc chay cac plrong phap
khai pha trong tr khac trénap di liéu day du.

Gia sir mot tAc Wi cho trée t duge thyc thi dau tién trén rdu D, cia D trén may m dat
& la thoi gian thrc thi thc w nay vag =g,/ p; la thoi gian thic thi chuin hoaddi véi mau
nay. Plrong phap chn miu la c6 tk thuc hién dugc réu ham F() c6 shg nhr sau:
e =F(&,D,,D,). Trong tadng hyp don gian ham F 1a rét ham tugn tinh @ia miu véi hé
tylé s=|D, |/|D, |vataco thviét e =& + (L-s)B trongdd  la he b gocduong cong.
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Chung t6i phan tich 2 giithuat: DCP - gii thuat DM tdi uu ddy du cho vic phat hgn
tap muc phod bien va gii thuat K-means - gii thuat phan nhém p&ﬂbién va thrc thi 2 gai thuat
nay trén dp di liéu nhan 4o bhang cach thayoi kich thréc cac nau dua ra.

Céc Kt qua cia cac thire nghém cho bét: ca hai gii thuat DCP va K-meansytlé tuyén
tinh dbi véi kich theéc mau khi cac tham & caa ngroi sir dung hay &p dir liéu dau vao 1a é
dinh. Hinh 2.(a) cho #ty thoi gian hoan thanhoa giai thuat DCP trén 4p dir liéu v6i kich thrdc
trung binh 1a 40MB @ing nhr mot ham kich tixc miu caa #ip di liéu dau vao, i cac tham &
duoc dua vao Ibi nguoi dung @6 hd tro tdi thiéu). Trong hinh 2.(b) % gian hoan thanhua gii
thuat K-meansduoc dua ra \6i tap di liéu khéc, i tham $ nguoi dungdd la $ cac nhom tim
kiém. CAc Kt qua thuduoc trén cacdp di liéu khac nhau éi cac tham & khac la gn glong nhau.

Nhu nhirng gldu’O’C ch ra tr cac hinh 2.(a,b), tronga@ treong hyp e gocB phu
thuoc vao cac thamésnguoi dung u (hinh 2.(a)) va ph thusc vao @p di liéu dau vao D
(hinh2.(b)).Dé c6 the sir dung phrong phap chn méu nhr [& mjt pheong thic dé du doan vic
thie thi ching taan xacdinh f phu thude nhr thé nao vao pva D

Nghién ¢u V& tinh phi thudc trong gai thuat gitp ta c6 th xacdinh dic diém cia tip dir
liéu tr 46 cho phép xadinh dugc cac tham &map phu thusc vao - dra vao ip cac tham&
ngudi dung y. Vi du, vai giai thuat K-means phu thugc vao kich tiroc aaa dr liéu dau vao |G).
Con Wi giai thuat DCP, vic thyc thi cia gii thuat phu thusc nhigu vaoss cac tip muc diroc tim
thay vads hé tror cia cac dp muc nay ton & phe thue vaokich thrdc tip di liéu. Néu nhr c6 thé
tién hanh xay dngdoc 1ap mot mé hinh thrc thi, #ip trung vao Vc xacdinh gia ti p doi véi cac
giai thuat khac nhau, cadic diém tip di liéu khac nhau va caép tham 8 khac nhau, sadd,
trong lGc 1 1ap lich tnre tuyén haat dong, ching taisdung cac gia irtim thiy dé du doan chi phi
thuc hién thee . Lap luan trong tr cho céc thée do danh gid véc thuc thi khac cing han thoi
gian chém giir bd nhé chinh hay hat dong vao ra.
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Hinh 2. Thoi gian thrc thi aia giai thuat DCP (a) va kich thoc két qua dau ra khac nhau (b).

O g6cdd phan tich nay chiing ta céctkét luan ring phrong phap cbn mau cé tte duoc
sir dung nhr mot pheong phap @ doan thre thi hiéu qua cho nhéu treong hop.

4. Lap lich 1am viéc trwc tuyén cho cac tac v DM

B sip xép truc tuyén tp trung dra vao plrong phap MCT (tbi gian hoan thanh rih
nhat) [5,3], lp lich cho cac tacwDM trén kéi tri thire nhd. B sip xép nay khoéng xéitén haat
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dong da nhém cua nt trong kréi, chiu trach nhgm chon lra lich bieu cho cac di chuin tap di
liéu va cac tinh toan pa@lgl viéc thuc thi mot tac w t; da dinh, ding nhr thoi diém hat dau thec
thi cia cac tac w va kiém tra sr hoan thanhia chang.

Phrong phap 0] Xep dra vao MCT 4t ladon gian. Mbi thoi dlem mot tac w t dugc
dua ra xem xét, @mp xép dinh giathoi gian sin sang k vong caa mbi may va lién Kt truyén
théng, thvi gian 31[1 sang k vong la mét gia ti uéc leong - thyi diém sm nhit mot tai nguyén
duoc ch dinh da san sang sau khi tfe thi cac cbng éc dugc gan wi nd truede dp. bé pé duoc
udc lwong nay phi dya vao @ cac thi gianudc lugng va thi gian thre thi thye & cua tit ca cac
tac w madugc gan tai nguyénwsc day. De cap nhit cac i gian gin sang ¢a tai nguyén, khi
ma cac di chugn dﬁ: Iiég hay qéc thao téc,tinh, toan bawrgviéc thg:g: thi hoan thanh taa;, mot
bao caadugc chuyn dén b) sap xep. BS sip xep saudd danh gia it ca cac cach thc thi co tie
doi véi tac wi t; va chon lva mbt trong  cac cachio dé rat gon thoi gian hoan thanh taannay.

Chu y, ) sip xép dra vao MCT c6 th dem ki cac cach gii quyét Iap lich mjt cach
chinh xac chkhi thoi gian thrc thi mong man cia not tac wu da dugc biet. Khi khéng cé nit
du doan thrc thi nao &n c6 cho tacwt;, dau tién B sip xép sinh vap lich cho tac v t, tic 1a
thuc thi tac w t, trén ndt mau tp di liéu I5i . Tuy nhiénthoi gian thyc thi ky vong caa tac w
mau , 1a khéngduoc biét, bo sip xép gia st rang thyi gian thyc thi & mac trung binh va dng
mot hang $ (nho) cho tirée. Ngoai ra, B sip xép dra vao MCT khong tic thi thr dé téi uu
thoi gian hoan thanh taaivt; ma ch don gian la gart, cho may qan ly tip di liéu vao D thuc
hién, vi thé khong c6 cac di chdy di liéu dugc yéu éu khi thyc thi tac w. Khi tac w t hoan
thanh, 16 sip xép biét duoc cac ar doan thrc thi dia tac w hién tai t, va sr dung théng tin nay
dé ti uu viéc sip xép cdng vic tiép theo va vic lap lich aia né.

M6 hinh md phéng va tinh kha thi cia phwong phap lp lich
Dé danh gia b 1ap lich tnrc tuyén dwa vao MCT dungté khai thac riu gibng nhr mot ky thuat

dw doan thrc thi, tadi xay dng mbt biéu d6 mé pheng cho phép chiing ta so sanhrgihg phap
caa ta \bi chién lugc sap xép mu quang.
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Hinh 3. Biéu d6 biéu dién thyi gian kin (trong khang thyi gian 100 gidy) ga 6 may trong trong hop
chy co 10 trong 8 100 tac w la thuong xuyén thc hién:

(@) pheong phap &ip lich mu quang, (b) Rlwng phap dip lich dsa vao MCT Kt hop Wi phieong phép
chon miu.
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Hinh 4. Biéu do biéu dién thoi gian kin (trong khang thyi gian 100 gidy) 6a 6 may khi 60 trong 100
tac w la thuc hién thuong xuyén:

(@) pheong phap &ip lich mu quang, (b) Rlwng phap dip lich dsa vao MCT Kt hop Wi phieong phép
chon miu.

Mot méi trrong hedi, bao dm c6 2 nhém, @i nhdm 3 ¢6 may. Ni nhom duoc két ndi
v6i nhau b mot mang ethernet cét do truyén cao, not két ndi mang WAN c6 e do chim ©n
tai gitta 2 nhdm nay. Hai nhom may nayding nHit (cung cting lcai) nhung cac may a nhém
1 chay nhanh lon gip 2 Bn cac may @a cac nhom kha®é dit cac tham & mé phong, ching ta
|an lwot do d¢ rong trung binh cacailthong lvan va han caa mang WAN va mang LAN.

Chung ta gi S ring cac tac w DM duoc 1ap lich chuyn dén theo trng 16. Céc chi phi tic
thi la ndiu nhién, nleng x% trong 8 do 1a cac tac w duoc thee hién theong xuyén (1000s 1a th
gian thrc thi lién uc trung binh trén may céd d6 cham nht), trong khi (100-x)% trongdsdd la
CAcC tac u it thuong xuyén bn (50s la thi gian thrc thi lién uc trung binh trén may ém nhit).

Céac fp di liéu Dy co kich thrdc trung binh (50MBYuogc dit ngaiu nhién trén cac may
thuoc 2 nhom. Md hinh md gimg dau tién |a dp trung chii yéu vao vic kiém tra ich bi cua
hudng tiép cin aia ta terge khi thi hanh né bén trongah w RAEM caa ludi tri thire. Muc dich
cia ching ta laanh gia cht lugng gip xép cong véc aia phrong phap4p lich dra vao MCT
két hop Véi phuong phap dy mau trong goi han don vi thoi gian. Dé xacdinh viéc sip xép ti
uu ndy, chiang ta gisr biét duoc chi phi chinh xacia tac w mau. Chung ta co ththiy ngay
duoc nhirng ich bi cua hréng tiép can lap lich lam véc dwa vao MCT Kt hop voi phuong By
mau so i chién lrgc Iap lich théng throng.

Hinh 3. va hinh 4. Bu dién thoi gian in cia cac may. May caa nhomj dugc biéu thi
bai nhan ifj], khi nhém 0 chm hon cac nhém khéc va khéng éptdi liéu duoc di chuyén boi
chién leoc Iap lich mu quéng, cadon vi thoi gian trén cac may tinh & hon lai c6 hidu sufit
lam viéc nhu hon. Chin luoc 1ap lich dra vao MCT Kt hop v6i phuong phap 4y miu, mic
du, giaidoan dau chi phi tinh toan caocoh do dra theo plrong phap cbhn mau, tuy nhién, trong
giai doan sau n6 hat dong hyp ly hon.

5. Két luan

Trong béo céo nay chingda ap aing chén luoc tr tim tdi MTC tire tuyén cho vic lap
lich 1am véc dé thuc thi cac tAc tAcwkhai pha @ liéu trén ndt to chic cuc b caa ludi tri
thirc. Cac gii phap hAp lich duoc dua ra dra trén cac cacocsy cua thrée do thee thi va cac moé
hinh thrc thi dra trén théng tirfugc tp hop trong cacdn thuc thi tnege day, Kt hop véi st
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dung phrong phap 4y mau dé dy doan chi phi thc thi. Bandau, chiing ta ing codugc mot so
két qua kha thi  trong vec tng ding phrong phap dp lich nay so ¥ mét s phrong phap khac.
Cac ki thuat sip xép va hp lich € duoc thira k& bai mot bo sip xép truc tuyén tp trung, no la
mot phan caa mdt bo 14p lich mrc cao fon.

Vi bo sip xép tree tuyén, ch nghién éu trong gbi han 1a khéng cho phégia tac w & cac
ndt va Bp lich lam véc cho cac tacwtheo 16. Hréng nghién @u tiép theo & gidi quyét cac \an
dé nay, cling han, b sip xép c6 tté chon dé thuc thi ddng thyi mot tinh toan va it tac w /O
trén cung Mt may. Bén anh, ching tdi & bo sung thém it sb rang biéc mang tinh kinhécho
viéc lap lich 1am véc, ching han nhr giéi han vé ngan qithay gisi han thoi gian thre hién.

Mat han ché cia ky thuat cua chiing ta la phi tiéu ©n chi phi cho vic chon mau, du tie
phuong phap cbn mau van dugc cong nAn 1a mot ki thuat kha thi so \bi mot sd ky thuat khac.
Tat nhién, cac md hinh tri fi trich rltdugc boi cac tac v chon mu cé tké trong ndt 6 truong
hop 1a Hiu ichddi voi nguoi dung, ngroi ¢ thé dua ra quit dinh trén cac € s cac Kt qua
chon mau dé bo qua hay #p tuc thec thi trén 8p di liéu d6. Trén not phuong dién khac, khi ma
cac Kt qua thu duoc bsi phuong phap chn miu biéu dién dang ndt mé hinh tri thirc khong
hoan clinh dugc trich rat &r mot phan hach aia ép di liéu, ching ta cé thbo qua va khdngulu
giit lai cac Kt qua 6. Ngoai ra, ching ta coétkhai thac cac @i thuat khai pha é liéu khac
ciing phu lyp trong moi terong phan tang day cac phan tich DMoc lap duoc thec hién trén
cac phan hach dr liéu khac nhau vadr cac Kt qua roi rac dugc tp hop lai . Theo hrong tiép
can nay, tri thirc dwoc trich rat & mau D, c6 thé dugc giit lai va Bi saudé két hop voi mot mau

thu duoc tir viéc thre thi tAc w trén cacdp di liéu dau vao condi D\ IIA)i
Tom tit

Khi luong cac &p di li¢u duoc sr dung cho khai phailiéu dang ngay cango s va
duogc leu trir khdp noi. Vi thé, qué trinh khai pha tri ftt phan tan an mot khdi luong I6n dir
liéu va \6i su tro gitp @ia nhéu may tinh. Mdi trong lrdi 12 mot nén ting @ s cho visc trién
khai mot hé théng dch w khai pha @ liéu véi hiéu suit cao. Nvi dung dia bao cao nagé cap
dén cac dch wi then clét caa mpt hé théng lesi. Bac biét, ching tadp trungdén viéc thiét ké
va thrc thi viéc phan pbi tai nguyén, ith w quan ly thuc thi cung ép thdng tin & cac \ tri
ngwn di liéu va nhu &u tai nguyén a cac tac w khai pha @ liéu. B4o céo nay ¢i thiéu
cach gii quyét |1ap lich lam viéc va phan céng congad dugc dua ra dra tréndo do chi phi thrc
thi, cac mé hinh khai thacith tri thic lién quandén cac thrc thi trede day va s dung phrong
phap fy miu dé thu duoc uéc luong thre thi lién quanién haat dong khai pha d liéu.

Summary

The datasets used for data mining are increasimg pdnysically distributed. So, the
distributed knowledge discovery process is botla @aid computational intensive, the Grid is a
natural platform for developing a higher performamata mining service. The key content of
this paper focuses on the core services of suchrid @frastructure. In particular, we
concentrate our attention on the design and impi¢atien of specialized Resource Allocation
and Execution Management services aware of datzesdocations and resource needs of data
mining tasks. Allocation and scheduling decisions @mken on the basis of performance cost
metrics and models that exploit knowledge abouviptes executions, and use sampling to
acquire estimate about execution behavior.
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