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TOM TAT

Cic hé thong thong tin ngdy nay thuong dugc yéu cau xay ding dua trén nhimng kién tric
hudng d6i tuong va phan tan trén mang, bao gbm tir nhiéu co s& tinh todn da dang, khéng thuan
nhat. Trong cac moi trudng nhu thé, hé thﬂng cd s& dir lién huémg dbi twrong phan tan cung cap
nhing co ché rat tin cdy va hiéu qué dé té chice luu triy, xir 1 va truy van khoi lugng rat lon cac
dm trgng khac nhau. V61 cic déc tinh co ban cia huéng d6i tirong nhur déng g6i, ké thira, phan
cap 16p, bai todn thiét ké trong co 50 dir liéu huong déi tuong phan tdn phit sinh thém nhiéu vin
dé phirc tap so voi bai todn thiét ké trong co s& dir lidu quan hé. Thiét ké trong co s¢ dir ligu
hudng di twong phéan tin duoc chia thanh hai giai doan: Phan manh lop déi tuomg va cap phit
16p. Muc tiéu cha phin manh va cép phdt 12 ning cao hiéu ning x{r Ii va giam viée truyén dit
liéu. Thnng thudng hai giai doan nay la tach biét, phian manh xong méi thuc hién cap phit. Bai
bio nay dé cap to1 mét thudt toan trong d6 viéc phén manh va cip phét trong co s dir liéu
huéng do6i trgng phin tin duge thue hién dong thdi, dbi véi trudmg hop cdce thude tinh va
phuong thirc déu thuée loai don gian.

Tir khoa: co sd dir liéu huong d6i twong, co s& dir lidu phén tin, co s& dir liéu huéng déi teong
phin tdn, phidn manh, cap phat.

1. GIOI THIEU

M0 hinh co s& dir 1:éu (CSDL) quan hé c6 nhitng han ché'trﬂng viéc quan li cdc loai dir liéu
phirc tap nhur Multimedia, CAD/CAM, dix li§u trong cdc hé thong quan li tai chinh ... P4 1a li do
xuat hién ctia mé hinh dir liéu méi, mé hinh co sé dir liéu huéng d6i twong (CSDL HDT). CSDL
HPT da dugc tmg dung trong nhidu linh virc phic tap va khic phuc dugc cdc han ché cia mé
hinh CSDL quan hé. Tuy nhlcn véi céc dic trung co ban cla cong nghé huong d6i tuong nhu
tinh d6ng géi, ké thira, phin cp 16p, md hinh CSDL HPT ddi hoi c4c ki thuit méi cho quan Ii

dir lidu [1].
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Dé d4p tmg nhu ciu cia doanh nghiép 16n véi sy phén bo nhiéu tram & céc vi trf dia 1 khéc
nhau, CSDL HDT dugc phdt trién trong mdi trudng mang tao thanh md hinh co so dir liéu
huéng d6i tuong phin tin (CSDL HDT PT). Trong CSDL HBT PT, dir liéu duoc phan bé trén
mét s6 tram clia mang méy tinh, va cic tmg dung s& phai truy cép, xir Ii dif ligu tai cac tram khac
nhau. Thiét ké hiéu quéa cho CSDL HDT PT dé cai thién hiéu ning cia hé thong 13 mot van dé
duoc quan tam trong nhiéu nghién ciru gan day.

Bai to4n thiét ké phan tdn chia thanh hai giai doan: phin manh 14 chia nho dir lidu thanh c4c
phén vi cap phdt 14 dinh vi cic phin vao céc tram tuong Ung. Phan manh trong CSDL HDT PT
duge thuc hién trén cic ldp (class) voi hai ki thudt chinh la phin manh dec (vertical
fragmentation) va phan manh ngang (horizontal fragmentation). Phén manh doc nhim muc dich
chia mét 16p thanh céc phan ctia 10p, moi phan gom mét s6 thudc tinh va phuong thirc. Phan
manh ngang chia cic di twong trong ciing mét 16p thanh cdc phin khéc nhau, mbi phan gém
mot s& doi twgng. Trong bdo cdo ndy chiing tdi tip trung vio thudt todn phin manh doc.

Nhiéu thudt toan cho phin manh doc di duoc dé xuat cho md hinh quan hé, nhu cic thust
todn trinh bay trong [1, 2, 3]. Trong mé hinh déi twong viéc phan méanh nay sinh c4c van dé phiic
tap méi do cic dic tinh clia hudng d6i twong, d6 1 tinh déng géi, ké thira, phan cip lop.
Karlapalem va Li [4] dua ra lugc d6 phan hoach cho CSDL HDT. Ezeife va Barker [5] trinh bay
cac thuat toan phan hoach doc cho timg truong hop, thudc tinh don gian va phuong thue don
gian, thudc tinh don gian va phuong thirc phire tap, thudc tinh phirc tap va phuong thuc don
gian, thudc tinh phirc tap va phuong thnrc phirc tap. Lee and Lim {6] duva ra mot thuét toan phin
hoach dwa trén thudc tinh. Rajan va Saravanan [7] dé nghi mot thudt todn phan manh doc sir
dung tic tir thdng minh. Bai todn cip phat lop trong CSDL HPT PT ciing di duge nghién cim
trong [8, 9, 10].

Trong cdc hudng tiép cin & trén viéc phan manh vi cip phdt duoc thyc hién ¢ hai giai doan
riéng biét, phdn manh dugc thue hién truédce, sau dd sé€ dinh vi cic manh vao cédc tram. Trong giai
doan phan manh khdng sir dung dén théng tin vé chi phi két ndi gilta cdc tram, tuy nhién thdng
tin ndy hoan toan c6 thé anh hudng dé tao ra mét phuong 4n phan manh hidu qua hon.

Trong bii bdo ndy, chiing t61 mo rong huéng tiép cin ciia Hui Ma va Markus [11] da 4p
dung cho mé hinh CSDL quan hé dé phin manh va cép phat CSDL HDT PT Guoc thyc hién
ddng thoi. Céch tiép cén nay sir dung c4c thong tin vé truy vén tai cdc tram ciing nhr thong tin
chi phi két ndi giita c4c tram trong dé tao ra mét phwong 4n phin ménh doc va cip phit, diy
ciing 13 mot hudng tiép can heuristic.

Céc phén tiép theo ctia bai bdo dugce té chirc nhur sau. Phin 2 s& gidi thidu vé& phan manh
doc va cip phit trong CSDL HDT PT. Phin 3 trinh biy cdc khdi niém co ban s& duoc sir dung
trong phin manh va cdp phét, trong phén nay ciing gidi thidu mdt vi du dé sir dung minh hea cho
khdi niém ciing nhu cho thudt todn trinh bay trong phéan 5. Phin 4 gi4i thiéu vé md hinh chi phi,
trong d6 dé cdp dén c4c cobng thirc tinh todn chi phi 1am co s& cho quyét dinh chon phuong 4n
heuristic. Phin 5 trinh bay thuét todn d& xuit vi minh hoa thuat todn bai vi du. Phéin 6 12 cdc két
Iuan va hudng phat trién.

2. PHAN MANH DOC VA CAP PHAT
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2.1. Phan manh doc

Di liéu trong CSDL HDT bao gdm mot tAp c4c dbi twong duoc déng g6i, mdi dbi tuong
bao gnm cdc thude tinh va cic phuong thirc. C4c dbi twgng dugce tao ra tir cac l1op, cac lcrp ducc
phin cap theo tinh chét ké thira. M4t lép trong quan hé thir tr phan cép dugc biéu dién bai
C=(K, A, M, ]) trong d6 K 1a tdp cic dinh danh, A 1a tdp cic thudc tinh, M 1a tdp cdc phuong
thirc va I 12 tap cdc ddi tuong duge dinh nghia bdi A va M. Phdn manh doc ctia C1a F, = {K, A’,
M’, I} trong dé A’ 14 tip con cia A, M’ 1 tip con cua M.

Cac thude tinh trong mét 16p dugce chia thanh hai loai: don gidn va phirc tap. Thudc tinh
don gian 12 thudc tinh c6 mién gia tn 1 cic kiéu nguyen thuy nhur 1int, long, float, double,
boolean, char, string ... Thude tinh phirc tap la thugc tinh ¢é mién gié tri khong phai 12 cac kiéu
nguyén thily, ma I tham chiéu toi cic déi tuong khéc thong qua cic dinh danh cta ching.

Céac phurong thac trong mot lop cling duge chia thianh hai loai: don gian va phirc tap.
Phrong thirc dom gian la phuong thitc khi there hién khéng goi cdc phuong thirc khdc. Phuong
thuc phirc tap la phuong thic khi thyc hién goi phirc thirc khac trong cing lop d6 hodc cac
phuong thire cua 1dp khic.

Trong bai bao nay ching t51 tap trung vao trudng hop ca thuge tinh va phuong thirc déu la
don gan, day 1a co so dé giai quyét cic truong hop c¢dn lai, khi thudce tinh va phuwong thirc 1a
phuc tap.

2.2. Cap phit

Cap phit la dinh vi va phin bd cdc manh di duoc phan chia vao cdc tram tuong mg trong
mang lién ké_t. Gia sir CSDL duoc phan thdnh cdc manh {F,, ..., F,} va mang ¢6 cac tram S, ..
. » Sy, viéc cap phat 1a gdn cic manh F, vio céc tram §; sao cho pht hgp vé mit logic va dam bao
cAn bang tai, nghia 14 xay dung mot 4nh xa tir tp cdc manh vio tdp cdc tram A: {I,..., v} —

{1,....k}.

Bai todn cdp phit trong CSDL HPT PT gom ca cap phét phuong thirc va 16p céc d6i twong.
Bai todn cap phat phueng thire ¢6 hién quan chét che vo bai todn cip phét lop do vin dé bao goi.
Vi thé cip phit cdc lop kéo theo viéc cap phat phuong thic cho cic lop chii trong img cia
chiing. Nhung vi céc img dung trén cdc CSDL HPT cé kich hoat phuong thirc, vige cap phét
phuong thirc anh hudng dén hiéu ning cdc ing dung. Céc img dung truy cip cdc thudc tinh va
phuong thite cua mét [op C duge chia thanh ba loal.

Cic irng dung thuc hién trye tiép trén lop C.

Cac ing dung thuc hién trén c4c 1op con cuia lop C.

Nhimg mg dung thuc hién trén cac phuong thite cua lop khéc trong co s¢ dit héu va su
dung phuong thirc ciia 16p C.

Viéc cap phdt c4c phuﬂng thirc cdn truy xuat nhiéu 1ép nam & nhitng vi trf khdc nhau 13 mot
vin dé kho. Bai todn cip phdt da duoc chung minh 1a bai toan NP-day du [1]. Céc hudng tiép

cin cho bai todn cap phét 13 nhim giam chi ph1 cép phét dit liéu trong céc hé thng phin tan. Chi
phi cip phﬁt la téng ciia cdc chi phi thanh phan: chi phi hru trir di lidu, chi phi x& 1 truy vén, chi
phi truyén dir liu gilra cdc tram,
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3, MO TA MOT SO DU LIEU PAU VAO

Su phan manh va cap phét céc 16p dbi tuong thudng dugc thuc hién dya vao cic mAau truy
vin thuong xuyén ciia cdc ing dung. Vi tinh déng go1 cia cac déi tugng, cdc (ng dung thudng
truy cdp cdc d6i tugng théng qua phuong thirc.

Vi dy: Gia sir CSDL g6m ba 16p 16p: NhanSu, GiaoVien va CanBo. Hai 16p GiaoVien va CanBo
ké thira tir Iop NhanSu. Trong 16p NhanSu chi ¢6 céc thudc tinh va cdc phurong thire don gian.
Liét ké cac thudce tinh va cic phurong thire cia cac 16p nhw sau:

NhanSu={{soCMT, ten, ngaysinh, diachi}, {laySoCMT(), layTen(), layNgaysinh(),
layDiachi(}} }

GiaoVien = {{masoGV, loaiGV, khoa, dsMonday}, {layMasoGV(), layLoaiGV(),
layKhoa(), layDSMonday } }

CanBo = {{masoCB, phongban, luong}, {layMasoCB(), layPhongBan(),
tinhLuong(}}}

Dit liéu dau vao cho bai todn dwoc md ta nhur sau.
3.1. Su str dung thuéc tinh caa phwong thic

Ma tran sir dung thudc tinh ciia cic phuong thirc MAU (Method Attribute Usage) biéu dién
su sit dung thude tinh bai cdc phuong thitc. Trong ma tran MAU, tiéu dé cdc hang va céc cét 13
cac phuong thire va cac thude tinh, gia tr1 1 chi ra phuong thire truy cédp thudc tinh trong Ung,
ngugc lai 12 0. Bang 1 13 mot vi du vé ma trin MAU cula 16p Nhansu, vi cdc phuong thirc sir
dung & day 1a cdc phuong thirc co ban nén moéi phuong thire chi str dung 1 thudc tinh.

Bang 1. Ma train MAU cua [6p NhanSu.

a dz a3 a4
(soCMT) (ten) (ngaysinh) (diachi)
m; {laySoCMT() 1 0 0 0
m; (m.layTen()) 0 1 0 0
m; (layNgaysinh(}) 0 0 1 0
my (layDiachi()) 0 0 0 |

3.2. S sir dung va tin suit truy cap phuong thire ciia truy van

Véi tinh déng géi cta cic ddi trong, cdc tng dung chi truy cdp duge cic d6i tuong thong
qua cdc phuong thiic. Sir sir dung phunrng thire ban truy van dwgc biéu dién boi gid tri QMU
(Query Method Usage). QMU(q,, m,) c6 gia tri 1 néu truy van q ¢6 sir dung phuong thuc m,
truomg hop nguoc lai QMU(q, my) cé gid tri 13 0. Gia sit ¢6 3 truy vén qy, qz, Va Q3 tdi 16p
NhanSu.

q;: Puara 56 chiung minh thu (CMT) cua tht ca nhimg nhén sy trén trén 55 tudi.

q: Puara s6 chirng minh nhan din, tén va dia chi cia nhitng ngudi & mét viing nio do.
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gs: Liét ké tén nhiing ngudi s& dat 60 tudi viao mot nim nao doé.
C6 4 truy vén qy, q2, s, s 3én 16p GiaoVien

q,: Pua ra loai gido vién (trg gidng, giang vién, chuyén gia ...) ciia mdt gido vién c6 ma

50 cho trudec.
qz: Pua ra danh sach mdn day cua mét loai gido vién.
Qs: Pua ra khoa cia 1 gido vién c6 ma s6 cho trude.
q4: Liét ké cic md s6 gido vién c6 tudi 1on hon hoac bang 70.
C6 3 truy vin q, g, q; dén 1ép CanBo
q.: Pua ra s6 CMT va ma sb cdn bd cia céc cdn bo ¢6 tudi lém hon hoic bing 50.
qz: Liét ké tén va ma s cdn bd cia tit ca cdc cdn bo trong 1 phong ban.
qs: Liét k& m3 s6 cdn bd cia cdc cén bd ¢6 luong nhd hon 3 triéu.
Ma trin QMU cua cdc 16p NhanSu la Bang 2
Bang 2. Ma trin QMU cua 16p NhanSu.

my m; M, my
q, 1 0 1 0
qQz 1 1 0 1
Qs 0 1 | 0

Tan suiit truy cip vio cic tram cua cac phuong thuc duge biéu dién bd gia tri QSF (Query
Slte Frequency) QSF(q, s) 1a tn suit truy cp vao tram s, cia truy van q, vi du v€ ma trdn
tin suit truy cip tram dugc chi ra trong Bang 3.

Bdng 3. Ma tran QSF cua 1op NhanSu.

S 5 83
q 10 5 10
Q2 3 40 0
a0 25 15 5

Ma tran sit dung phuong thirc cia ing dung va ma trin tan suat cla cdc vmg dung tai céc
tram trong ba 1op NhanSu, GiaoVien va CanBo nhu Hinh 1. Cha y ring cic truy van vio 2 lop
GiaoVien va CanBo sé& sir dung mdt sé phuong thirc tir 16p cha NhanSu, vi viy ma trin QMU
cha lép GidoVien va CanBo s& phai bb sung thém céc phuong thitc ndy. Ma trin QMU cua lép
GiaoVien cd 5 cdt, 4 cot dau biéu dién su truy cap cic phueng thirc m;, m;, my, my cua chinh lop
Gido Vién, cOt cudi cung sau bigu dién sy truy cap phuong thie ms cha lop NhanSu. Tuong tu,
ma train QMU ciia 16p CanBo ¢6 6 ¢t trong d6 3 cot sau 13 biéu dién sy truy cap céc phuong
thirc cua 16p NhanSu. Trong Hinh 1, cdc phuong thirc goi tir lop cha NhanSu dugce in nghiéng.
Ciing chii ¥ ring c4c chi s0 cua cEic phurong thirc va truy van 13 cla riéng ting lép (m, cua
NhanSu 14 khdc m; cua GiaoVien, g, cia NhanSu 13 khic g, caa GiaoVien).
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$1 (=2 |83
m] | M1 | mj m4 Nhan$
- q |10 |5 |10
q |1 g 1 0
q {10 |40 | O
L B e A @25 [15]5
0 1 1 0
s s1 [s2 [s
q |10 110 (0O
GiaoVien CauBo ¢ |5 |5 |10
qQp (0 |15 |20
=1 1 33
m] | m] | a3 ;| m4 | ms
1|10 [ 13 | 5
alt [1 [o [0 [0 1 mi | ma | ms | me | ms | ms
|0 (1 |O |1 |0 @ |10 10 alr o |0o |1 |1 |o
et [0 |1 10 [0 @ |20 |15 (53 @l1 [1 (o [0 |0 |1
s | 1 0 0 H 1 gs |15 |13 | 15 @ |1 0 1 0 0 0
m=layliasoGV(), mr=layLoaiGV(), ms= layKhoal), m=1auhdaseCBO, mo=layPhongBan(),
my=layDSMonday(). ms= NaomSu JayNeays i) ms= , m.=NnSu laySeCMT(},
ms=NhanSu layNeaysinh(), me=NhenSu layTen(}

Hinh I. Ma trin QMU va QSF cua céc lop.

3.4 Chi phi giao tiép ciia cdc tram

Ma tran chi phi giao tiép giita cdc tram ki hiéu 1a SSC (Site Site Cost) biéu dién chi phi
giao ti€p giiia cic tram. Vi du vé mdt ma tran chi phi giita cdc tram nhu Bang 4.

Bang 4. Ma trdn S5C.

$1 S S3
S 0 50 70
$2 50 0 30
83 70 30 0

4, MO HINH CHI PHI

Chi phi ddng ké nhat trong CSDL HBT PT 1a chi phi truyen di¥ lidu giira cic tram. O day,
chiing t&i x4dc dinh ham chi phi dé tinh tnng cac chi phi goi céc phuong thirc tai céc tram fir xa.
Chi phi goi mét phuong thirc dugc biéu dién bing téng chi phi giao tiép gilfa cdc tram chia
nhitng phuong thirc duge goi (sir dung) va tram thuc hién viéc goi chiing. Tiep dén khi tinh tho
gian thuc hién cia bat ky phuong thirc nao, kiéu cua né sé dugc xdc dinh trude tién. Néu né 1
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mot phwrong thirc don gian, chi phi dwoc xem xét chi la chi phi truyén dir liéu két qua tir viéc
thye hién phuong thire téi tram dang gol. Néu né 13 phuong thirc phirc tap, ta phai thém vao chi
plu thue hién phuong thire dugc goi. Can chii ¥ thém vé yéu cau truyén cdc doi tuong tu xa, diéu
nay xay ra khi mot phuong thirc yéu cau cdc déi twong trén cac tram tir xa dé thyc hién, trong
tredng hop ndy phai thém vao chi phi truyén céc d6i tuong. Tém lai, chi phi ciia bat ki phuong
thirc niio cling bao gém:

Chi phf dit liéu tra vé tram dang goi
Chi phi truyén cdc dbi tugng tir xa
Chi phi cua cdc phuong thire duoc goi
Trong CSDL c¢é nhiéu 16p, dé phan biét cdc tham sé trong timg 1op, can dua thém chi sb
cua lap, vi du m; dé chi phurong thire m, thude 16p thir 1. Cac ki higu s dung duge md ta trong
Bang 5.
Bang 5. Céc ki hiéu sir dung.

Ki hidu Mé 1a ¥ nghia

C Lop thar 1 trong CSDL HDT PT.

M’ S$6 luong cic phvong thirc cna 1dp C,.
mj Phuong thue thir j cua lop C,.

Q S$6 hugng céc truy vin cua Idp C,.

q: Truy vin thit j cta lép C,.

S S0 luwong céc tram

Sk Tram thir k

MAU' Li ma tran biéu dién su sir dung thudc tinh cia phuong thue cia lop C..

oMU LA ma trin biéu dién su sir dung phuong thirc cua truy van cua 1op C,.
QSKR’ L4 ma trdn biéu dién tin suit truy cdp vao tram cua cic truy van cua lép C.
SSC LA ma trdn chi phi giao tiép giita cdc tram

Chi phi truy cdp mot phuong thirc m| & mdt tram s, I3 tong tan suat truy cip cla cic truy
van c6 str dung phuong thirc mi trén tram s, chi phi nay duoc thiét lap nhu sau:
Qi
request (Sy> m: ) = > QSF (qI*Sk) *QMU (q;, rn )
1=1

bé thiét 1ap chi phi truy cip méi phuong thirc cia mét 16p C, tir cdc tram chiing ta s& xdy
dung ma trin reque.ﬂ’ ma trin ndy chinh 12 tich ctia 2 ma trin SQF' (12 ma trin chuyén vi cua

ma trin QSF) va ma trin QMU
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Chi phi khi dinh vi mdt phuong thirc m; vao mot tram s 1a chi phi truy cdp vao phuong
thitc m' tir t4t ca cdc tram s # 8, chi phi nay duroc thiét 1ap nhu sau:
S

payi(sk,mj)= 2. request’ (sk,mfi)*SSC (Sy.8)
I=1.1#k

Pé thiét 1ap chi phi dinh vi mdi phurong thirc ciia mét 16p C, vio céc tram chiing ta s& xay
dung ma trdn pay’, ma tran nay chinh 13 tich cia 2 ma trin request' va SSC.

Dya vao ma trdn payi dé x4c dinh phuong 4n cip phét cdc phuong thirc ctia mét C,. Thuit
todn dé nghi 1a mt thuit toan heuristic, muc ti€u cua thuit toan la dinh vi m: vao tram s, ma

gid tri pay'(s,,m)) 12 bé nhét.
5. THUAT TOAN PHAN MANH VA CAP PHAT PONG THOI

5.1. Xiy dung thuit toan

Thudt todn @& xuit theo hwdmg tiép cin heuristic nhir sau: Dya vao ma trin pay', dinh vi
phuong thirc m’- vA0 tram s; ma chi phi giao tiép 1a bé nhét. Thiét 14p mot phl_r-:mg an dinh vi,

sau d6 gom cum cac phmmg thire ¢ cung mot tram vao mdt manh. Trong mdi manh, véi timg
phuong thire xdc dinh céc thude tinh ma céc phu'cmg thirc ndy sir dung & dwa vio manh nay.
Thuét todn phan manh va cip phét dong th::n dugc xay dung nhur sau.

Input: L6p C, can phin manh trong CSDL cdc 1dp, cdc ma tran MAU,
QMU, QSF cua cac ldép, ma tran SsC.

Output: Phadn manh dgoc va cap phit cho 1ép C,.

Cédc budc thuc hién:
// Bubéc 1: Thay d5i ma tran s dung phuong thitc vd ma tran tan
//sudt truy cdp phuong thiic cina 16p C, xét dén cic truy van tu
// cdc 1é6p con chdu cua C,

for each C,, 1a 14p con chiéu cna v, do
for each qE truy vén vao lép C,, do
if qp su dyng cidc phuong thtc rn; cua lép C;
begin
Thém 1 ddng tuong tng qE vao OMU*
Thém )1 doéng tuong (ng qg vao QSF*

end {if qE}
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end {for q,}
end {for C,}

//Budc 2: XAy dyng ma tran reguest® cua 16p C; bdng cédch nhén 2
//ma tran QMU' va QSF?

request’ = Nhan2matran(QMU', QSF!) //Phép nhin 2 ma tradn 2 chiéu

//Bubdc 3: X8y dung ma tran pay' cua lép C, bang cédch nhin 2 ma
// tran request® va SSC

pay' = NhanZmatran{reguest', SSC) //Phép nhin 2 ma tran 2 chiéu
//Budc 4: XAc dinh phuong 4n cip phat dya vao ma trin pay*

//Tim gid tri nhé nhit clha méi cdt trong ma tran pay’
for each_rni do
begin

Chon sy ma payi(sk,mi) cé giéd tri bé nhat
Cap phat Iﬂz vado tram Sy
Thém In;véﬂ Fy

end {for Ini}

Thém vac mdéi manh phuong thic truy cip dinh danh

//Budc 5: Dya vac ma tran MAU thém cdc thudc tinh vaoc cédc manh

for each Inj do

for each 32 do

if MAU(m},aj ) =1

begin

Thém ai vao manh cé Ini

binh vi aj vao tram ma In; dinh vi
end {if}

end {for ﬂ;}

end {for Iﬂi}

end {thuidt toan}
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5.2. Vi du minh hoa

Trong vi du nay chi dua ra phan manh cia l6p NhanSu nén tam théi bo 1 chi sO phia trén
cua Cac tham so0.

Khi xét cic truy van dén 16p Gido vién, ¢6 truy van q, truy cip dén phurong thirc m, cia 16p
NhanSu, nhu vdy s& bd sung vao ma tran QMU mét dong. Twong fir nhu vay, khi xét dén 16p
CanBo s& b6 sung thém 2 dong twrong img véi s va g (chinh ]a q, v3 g, cua 16p CanBo). Ma
trdn sir dung phuong thirc QMU cua 1p NhanSu trong Béing 2 s& dwoc diéu chinh nhy Bang 6,
Tuong ung ma trén QSF ciing tuvong img thém 3 dong cho cic truy van vira xét dén. Ma trin
SQF (ma tran chuyén vi ctia ma tran tin suit truy cip phuong thirc QSF) ciia lop NhanSu se
duoc diéu chinh nhu Bang 7.

Bing 6. Ma trin QMU thay ddi sau khi xét quan hé ké thira.

m, J30%] I my
a ] 0 1 0
q; | 1 0 1
s 0 1 | 0
Q4 0 0 i 0
Qs 1 0 1 0
s 0 1 O ()

Bing 7. Ma tran SQF thay d6t sau khi xét quan hé ké thira (ma trdn chuyén vi ca ma tran QSF & Bing 3)

1 Q2 43 Q4 s Qs
S 10 10 25 15 10 5
S5 3 40 15 15 10
S3 10 0 5 15 0 10

Bang 8. Ma trin request.

m My M, my
St 35 55 50 20
Sz 30 30 27 15
$3 5 5 5 0

Két hop voi ma tran SQF duge QMU dé x4y dung ma tran request nhu Bang 8.

Két hop ma tran SSC trong Bang 4 dwoc ma trin pay nhu Bang 9.

Phuong 4n cép phat nhur sau: m; duoc chon dinh v) & s3, m; chon dinh vi & s5, ms chon dinh vi &
82, My chon dinh vi & 53, Nhr vy m; va m, dugc ghép vio ciing mét manh, m, va m; duge
ghép vao méanh thir 2. Vi m, 13 phuong thirc truy cap vao dinh danh nén m; dugc bé sung
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vao manh ciia m; va m,. V@y cdc phuong thirc dugc phan ménh doc thanh 2 manh F= {m,,
my}, F; = {m;, m,, my}. Céin cir vio ma trin MAU trong bang 1 s€ ti€p tuc phén a,, a4 vao
Fl: phﬁn aj, 4z, 43 vao FZ- Keét qua la F1= {alj d4, My, m-f-'l»}: F2= {al,aib a3, Iy, Oy, m3}'

Bang 9. Ma tran pay.

m, m, m; my
Sy 7950 9750 11850 4000
S3 5800 6750 6900 3500
S3 5750 6900 7950 3100

5.3. Panh gi4 thuat todn

Muc tiéu cua thuét todn 12 t6i thiéu héa chi phi, dd phirc tap ciia thuat todn chinh 1 d6 phirc
tap ciia phép nhan hai ma trdn. Néu I6p can phin manh c6 M phuong thirc, s6 lugng truy vén I
Q va s6 cac tram la S thi d§ phirc tap cta thuft todn 1a M*Q*S. S6 luong cdc manh theo thuat
todn nay t6i da chi bing s tram.

6. KET LUAN

Hau hét cdc giai thuat tir trudc dén - nay chia giai doan phdn manh va cap phat thanh hai giai
doan dgc lap, phﬁn manh hoan thanh 61 m&i dén cép phét. Trong giai doan phén manh khong
tinh dén chi phi V€ giao tiép giira cac tram, chi phi nay chi dugce xac dinh khi thye hién cip phét.
Tuy nhién viéc cip phat chi 161 wu khi phan manh hnp If ¢6 tinh dén chi phi giao tiép gma Cac
tram dé dat duoc chi phi bé nhét. Bai bdo dé cip dén thuit todn heuristic trong dé viéc phan
manh vira cip phét thuc hién déng thoi gitp cho viéc phdn manh cdc déi twong hiéu qua hon.

Hudng phit trién cia cic téc gia 12 tiép tuc xét cic truomg hop con lai cia ciu tric 16p, Iép
¢ thudc tinh phirc tap va phuong thitc don gian, 1op cé thude tinh don gian va phuong thirc
phirc tap, 1op ¢6 thude tinh phirc tip va phuong thuc phirc tap.
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ABSTRACT

FRAGMENTATION AND ALLOCATION ALGORITHM IN THE DISTRIBUTED OBJECT-
ORIENTED DATABASE: CASE OF SIMPLE ATTRIBUTES AND SIMPLE METHODS

Mai Thiy Nga" ", Doan Vian Ban’, Nguy&n Manh Hing’
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Hoang Mai District, Ha Néi
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Nowadays, information systems are often built based on the object-oriented architecture
and distributed in the network, they consist of many diverse nonhomogeneous computational
basis. In such environments, the systems with distributed object-oriented database provide a
reliable and effective mechanism to organize data storage and handle inquires to very large-
volume of different objects. With the fundamental characteristics of object orientation such as
encapsulation, inheritance, class hierarchy, the design aspect in the distributed object-oriented
database appears more complicated matters than the normal design approach in the relationship
database. The design in distributed object-oriented database has two phases: Class
Fragmentation and Class Allocation. Class Fragmentation and Allocation aim to improve the
system performance. The two phases are normally executed in the sequence mode, only when
the fragmentation is complete the allocation starts. However, this paper presents an algorithm of
which the fragmentation and ailocation phases are executed simultaneously in the distrbuted
object-oriented database, in case simple attributes and simple methods.

Keywords: object-oriented database, distributed database, distributed object-oriented database,
fragmentation, allocation.
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