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MO PAU

1. Ly do chpn dé tai

Dé khai thac cac khning aia cAc may CSDL song songant
dat duoc hiéu qua tot nhat c6 thé. Cung Wi viéc xir ly cac truy vn,
t6i wu hod truy @n trén méi teong da xir ly 1a mot van dé quan tong
dan i sy thanh cong trongskthuat CSDL song song. N6 gélydinh
téc do hoi dap nhanh ndt co thé cho céc truy &n, d6 1a ly do chinh
yéu dé sir dung cac k théng song song.

2. Muc dich nghién aru

- Nghién ¢ru mot sb kién tric CSDL song song, cAcyamg
phap song song ho&rdiéu nhim giai quyét van dé bé tic vao ra
thuong gip trong cac &§ CSDL song song.

- Nghién &u phrong phap i uu hoa hai pha va cac tiutoan
trong giaidoan dau cia md hinhdi uu hoa hai pha rim biéu dién
lai cau truy vin thanh cay truyan c6 chu gii.

3. Péi twgng va pham vi nghién atu

- Nghién ¢ru mot sb kién triic CSDL song song va cac éhi
lugc song song hoaidiéu.

- Nghién @u qué trinhdi uu hoa truy ¥n song song: Nghién
citu mé hinh &i wu hoa truy ¥n cho CSDL song song, va cac ahu
toan lién quanién bai toandi wu hoa truy ¥n trén méi teong xr ly
song song.

4. Phrong phap nghién @u
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- Thu tHip va phan tich cac taéli va théng tin lién quadén
dé tai.

- Lwa chon, dé xut phrong hréng giai quyét van dé.

- Kiém tra, thr nghiém vadanh gia Kt qua
5. Y nghia khoa hpc va thc tién cia dé tai

- T6i wu hod truy Wn song song quy dinh ¢ do hoi dap
nhanh nht cé th c6 cho cac truyan, quadé gidp vic t chic va
khai thac cace so dir lidu trén méi teong da xir Iy c6 hidu qua tét
hon.

- Céc thdt todndugc nghién ¢u dua trén K thuat quy hach
dong, c6 tinhdén cac chi phi phandolai, 1a mst déng gop cho giai
doan i wu hod truy @n song song.

6. CAu trdc caa luan van

Luan van gdm 4 chrong:

Chuong 1: Chrong nay 8 gisi thiéu qua not sb hoat dong aia bai
toan Hi wu hoa truy ¥n trong cac méi trong: Tap trung, phan tan va
song song.

Chuong 2: Trinh bay niing van dé vé cac kén trac CSDL
song song va cac dni lugc song song hoadiéu.

Cheong 3: Trinh bay @ mé hinh éi wu hoa truy ¥n cho
CSDL song song@é thiy sr khac nhau gia ©i uu hod truy dn cho
CSDL song song va CSDLan tir ¢ dién.

Chuong 4: Trinh bay @t s6 minh ha cho cac thit toanda duoc
trinh bay trong ctong 3.

Két thic Iuin vian nay 1a phan két luan, tom kroc lai nhitng Vin

dé da trinh bay va @t sb hudng phat trén trong trong lai.
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CHUONG 1: TOlI UU HOA TRUY V AN TRONG
CAC MOI TR UONG: TAP TRUNG, PHAN TAN
VA SONG SONG

1.1. TOl UU HOA TRUY V AN TRONG CO SO DU LIEU
TAP TRUNG

1.1.1. Bai toan X% ly vén tin tap trung
1.1.2. Ngon ng
1.1.3. CAc kéu toi wu hoa
1.1.4. Thyi diém téi wu hoa
1.1.5. $ liéu thong ké
1.2. TOl UU HOA TRUY V AN TRONG CO SO DU LIEU
PHAN TAN
1.2.1. Bai toan % ly van tin phan tan
1.2.2. M6 hinh chi phi phan tan
1.2.3. M0 # dic treng cia thé xir ly van tin phan tan
Thé xir ly van tin phan taning c6 caatic treng nhr di voi
xur ly van tin @p trung nlr ngdn ng, cac kéu i wu hod, thi diém
toi wu hod, 8 liéu thong ke.
Ngoai ra, ti¥ xi ly vin tin phan tan con c6 cadic trung
sau:
1.2.3.1. V tri quyét dinh
1.2.3.2. Bn dung ciu hinh mgng
1.2.3.3. Tn dung cac nénh nhan hin

1.2.3.4. & dung Cac i nira

1.2.4. Céac &ng xir ly van tin
1.2.4.1. Phan ra én tin

1.2.4.2. Gic bp hoa dz ligu

1.2.4.3. i wu hod \in tin toan ac
1.2.4.4. i wu hod \in tin cuc bp

1.3. TOl UU HOA TRUY V AN SONG SONG

Mot yéu t6 din dén ar thanh conga cac B co s dit liéu da
xtr ly nay | tinh hu qua cia b tdi vu hod. Clic ning chinh éa b
t6i uu la tim ndt chién lroc thre thi 6t nhit cho cau truy n SQL
dau vao.Pau ra @a b tdi vu 1a mdt lich trinh bao §m céac truy ¥n
dai sb va thr ty thue hién aia chingiugc xacdinh trén cac nh dr
lidu & cAc nGt cung & cac phép toan tréy théng co &n. Cac
phuong phap di vu truy Vin trong moi teong da xir ly dudi dang
nhitng thuit giai Heuristicda dugc 4p ding trong cac & CSDL song
song.

- Phrong phap 6 dién

- Phrong phéap quy hech dong

- Phrong phéap &i vu hoa hai pha: & thira nhirng vu diém
cua chén luoc i wu trong > ly tuan tr, phrong phap naytuoc chia
thanh hai nm wu con: Dau tién, dua ra nét pheong an thrc hién
ma chra phii chi ydén cach phan gh céng visc cho cac b xu ly.
Saudé, dua ra ndt lich biéu va phrong an éi uu thyc hién song song
cac phép toan cduoc tir nhigm wu thir nhit. Biéu thuan tién cua
chién luoc i vu hod hai pha la ém ko, don gian va &in dung duoc
nhitng Kt qua vé tdi wu hod trong mai trong xir ly tuan tu.
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CHUONG 2: KIEN TRUC CAC
HE CO SO DU LI EU SONG SONG

2.1. CAC KIEN TRUC CUA HE THONG MAY TINH
SONG SONG

2.1.1. Kién trac moi th dung chung (shared everything)
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Hinh 2.1: Kén trac mi thar ding chung

2.1.2. Kién tric dung chungdia (shared disk)
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Hinh 2.2: Kén trac dung chundia
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2.1.3. Kién triic khéng chia s (shared nothing)
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Hinh 2.3: Kén trdc khéng chiaés

2.1.4. Kién trac phan cap
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2.2. CAC KY THUAT PHAN HOACH DU LI EU TRONG
CSDL SONG SONG

Nham giai quyét van dé bé tic vao ra tlrong gip trong cac
hé CSDL song song, ngoaida ap ding not kién tric phn aing
thich hyp, ngroi ta con pli tién hanh phan hah dr ligu Mot cach
hop ly cho cac b xir ly.

2.2.1. Phan hach theo vong tron Robin
2.2.2. Phan hach theo ham Bm

2.2.3. Phan hach theo khaing

2.2.4. Phan hach theo ming nhiéu chiéu

2.3. CAC 00 CHE XU LY SONG SONG

Céc phép truy An trong md hinh quanéhthuc sr phi hop
véi viéc thec hién song song. Truyin quan & thuc chit 1 cac phép
toan quan & thuc hién trén cac dongidliéu c6 cung éu trac. Hn
nira, kKt qua cia mdi phép toan la Bt quan k& nén ta co th két hop
cac phép toan thanh céc dorigltu song song. Co haidodong dt
lieu song song: song sonrtyong 6ng va song song phan du.
Phrong phap #p can dong d liéu song song cho phép slung cac
thi tuc tudn tr sin c6dé thuc hién cac phép toadd cé not cach song
song ma khong gihxay drng cac phép toan song songim

2.3.1. Song song lién truy an
Song song lién truyan |a thyc hign nhidu truy van cing not
ltc bing cach4p lich thrc hién cho cac toanitcaa cac truy én do.

2.3.1.1. ldp lich trén @ so’ cgnh tranh

cac
dong

dur
liéu

vao
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2.3.1.2. ldp lich theo plwong an

2.3.2. Song songdi truy v an
Song song &i truy vain & cing song song hoa thi hanh song
song nt truy van don trén nhéu bo xir ly va dia.

2.3.2.1. Song sondgc lap
2.3.2.2. Song sonduwoéng ong
2.3.3. Song songéi toan tir

Song song §i todn ftr la thec hién mot phép toan quanéh
bang cach dung nbi by xu ly.
2.4, CAC PHEP TOAN SONG SONG

2.4.1. Phép ghép
Phép ghép dungé két hop nhiéu dong d liéu song song
thanh nét dong dr liéu don.

2.4.2. Phép tach
Khi thuc hién mot quy trinh song song rhi giai doan, mjt
dong dt lidu don phii dugc tach thanh nbiy dong d liéu doc lap.
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Hinh 2.7: Ghép cac dongrdiéu vao va tach cac dongdiéu ra cia
mot phép todn
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2.4.3. Cac thdt toan xir ly cac phép ép nhom
Mot ham @p nhom SQL la @t ham thao tac trén cac nhém
mau tin c6 cuing rét tinh cHit naodo.

2.4.3.1. Thuft toén tgn tdp trung CM (Centralized Merging)
2.4.3.2. Thift ton tgn phan tan DM (Distributed Merging)
2.4.3.3. Thift todn phéan hach lgi Rep (Repartitioning)
2.4.3.4. CAc thit toan thec hign phép Iét néi tu nhién

CHUONG 3: TOI UU HOA TRUY V AN
SONG SONG
3.1. MO HINH CHI PHi C UA BQ TOI UU HOA TRUY

VAN

Chi phi thrc hién mot pheong an 6i wu caa mbt cau truy ¥n
song songluoc xac dinh byi ba thanh pin: ting cong vic TW
(Total Work), thvi gian té 161 RT (Response Time) va chi phi khéng
gian nky MC (Memory Consumption). Ham chi phi Bitigp cia hai
thanh pln dau, thanh phAn th ba cho hit kich throc by nhd can
cho vic thyc thi phrong an.

3.1.1. C4c tlbéng ké CSDL

3.1.2. Lirc lwong ciia cac Kt qua trung gian
3.1.2.1. Phép cfn

3.1.2.2. Phép cléu

3.1.2.3. Phép & noi
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3.1.2.4. Phép ika két néi
3.1.2.5. Phép bp
3.1.2.6. Phép ir
3.1.3. Chi phi song song
3.1.4. Chi phi khyi dong
3.1.5. Chi phi truyén théng
3.1.6.Ué¢c lwong chi phi song song

3.2. MO HINH TOI UU HOA TRUY V AN CHO CSDL
SONG SONG

Trong phin trinh bay nay, ching t& sd & chi tiét qua trinh
t6i uu hod truy ¥n song songing md hinhdi uu hoa truy ¥n hai
phadé cyc tiéu hoa thyi gian hbi dap. Phatau tién ap dng thi thuat
cuc tiéu hoa éng khbi luong céng véc, trong pha saursdung hai thi
thuat phan chia cdng ¢ 1én nhéu b xt ly. Viéc chia bai toan thanh
hai pha cho phép @ d6 phic tap khi ti vu hoa cau truyan song
song.

TOI UU HOA TRUY V AN

JOQR

Hinh 3.2: Céc giailoan cia qué trinhdi uvu hoa truy ¥n hai pha

! 1
(:Join Ordering and Query Rewriting) Song song hoa :
! 1
R o1 Sip xép thir tw 1
Cau truy van, pheép nbi ‘ ' . )
! & . < Trich cay | piduphéi 1 K& hoach
_;_’ Biéu dién lai cav truv van {08 tir cav toar 1 thi hanh
4 5 ohli qai " v %" song song
1 truy van ¢6 chu oai tir | 9
! 1
! 1
! 1
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3.2.1. Cay truy \an c6 chu gai

Cay truy vin c6 cha gii l1a dang trinh bay trugn thing aia
phuong &n thi hanh 6t cau truy ¥n SQL. N6 ma hoa rifmg Iya
chon mang tinh th tuc nhr thir ty thuc hién mdi phép toan, pirong
phap tinh toan Bi toan tr. Mdi nat cia caydai dién cho ndt (hay
nhiéu) phép toan quanéhmdi nat ladai dién cho nét quan & toan
hang. NHing ghi ch( trén @i nit mé & cach tikc ndduoc thyc hien
chi tiét nhr thé nao.

3.2.2. Cay toan

Cay toan i diungdé mé & cac phép toan song songdhhicn
cay truy vin cing nhr cac rang béc vé thoi gian gira chidng. Céac
nat aia mdt cay toan & biéu dién cac toantt va cacdoan ma Enh
don. Cac anh trong tnrng cho cac dongidliéu, hréng ch cua nbi
canh th hién rang bac thoi gian gita cac toanit

3.3. QU'C TIEU HOA KH Ol L UQNG TRUY VAN SONG
SONG

3.3.1. M6 hinh arc tiéu phi tén truy én théng

Cac phrong phap song song hoa phamdio von khai thac
sr phan hach cac quan theo chitu ngang, cac ptong phap nay
thuong doi hoi dit liéu phii dugc phéan hach lai, do d6 £ lam phat
sinh thém chi phi tridn théng.
3.3.1.1. Phan hach

Pinh nghia 3.1 M4t phan hach la ndt cap (a, h), trongi6 a
& mot thuge tinh va h 1a Bt ham, ham nay anhaxmét gia ti cia a
thanh nét gia ti khéng am.

14

Pinh nghia 3.2 Toan tr mét ngbi f la ki nang phan hach
tng Wi phan hach @ néu fO= ()T IS D..0 1S)  Toan & hai
ngdi f 1a kh ning phan haech ang wi phan hach 4 néu

f(ST)= (S, T,) O (S, T)0...0 f(Sk,Tk).

Pinh nghia 3.3 Mgt phép toanduoc goi 1a cam thuce tinh
néu n6 ch kha phan hach trén cac phan hoh sr dung mjt thusc
tinh nHit dinh. Ngroc lai, néu phép toan khphan hach trén noi
phan hach thi @i [& bt cam thwc tinh.

3.3.1.2. Chi phi phan hech lgi

Truong hyp cac toantt s dung cac phan heh khac nhau,
cac [ diu ra @a toan i nay ladau vao @a toan i kia thi dr liéu
can dugc phan hach ki theoding yéu éu cia toan i sau. Ching ta
nhan thiy ring, mbt yéu t6 quan tong anh hrong dén chi phi thrc
hién truy Van |a thibc tinhduoc sr dung dé phan hach.

3.3.1.3. Bai toandi wu hoa

Pinh nghia 3.4: Mau aia not nit trén cay truy an 1a mpt
thuoc tinhdugc ar dung cho véc phéan hach dr liéu tai nat d6. Mot
canh gita nati vaj dugc goi 1a canh da mau Bu i vaj duoc gan hai
mau khac nhau.

Trong ndt cay truy vin, cac nat la toanrtcam thuc tinh
hoic bang rén thiduoc td mau tedc, ching taitt doan dinh mau cho
cac nut khbng mau coail

Mdi canh e cia cay truy ¥n ching ta gan o trong $ C, dé
tuong tnrng cho chi phi phan koh li. Chi phi nay chdugc tinh khi
canh nay lada mau dai6 tdng chi phi phan heh ki chinh 1a 6ng
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trong $ caa cac enh da mau. Bai toandt uu dwoc phéat béu dudi
dang bai toan t6 mau nhsau:

“Cho treéc mpt cay truy vin T=(V, E), @i Cla trong $ cia
canh eld E, g st mot s6 nat trong @a V duoc t6 mau trroc. Hay té
mau cho cac nat comil &é cyc tiéu hoa tng trong $ cia cac @nh
da mad.

3.3.2. C4c thit toan td mau i wu cho mjt cay truy van

3.3.2.1. Bai toan t6 maden gidn

Bai toan t6 mau cho & cay néi chung cé ththu ki thanh
bai toan t6 mau 61 tap cac caydon gian, trongdé tit ca cac ndt
trong la clra t6 mau vadt ca cac nat |14 lata dugc té mau teéc. Tha
tuc Pon Gian Hoa sautay thyc hién don gian hod cay truy an.
Thuat toan 3.1.Tha tuc BonGianHoa $implify)

Input Cay truy ¥n

Output Cay truy ¥in thu @n cac 14 khéng mau

1. While t6n tai nit 14 khéng maii véi nat chamdo

2. Thugnl vém;

3. While tén tai nGt trong c6 maun bac d do

4, Tachm thanhd nat kin sao, i nat ban saoduoc
lién théng i phan con hi bang mt canh:

3.3.2.2. Thifit toan tham lam trong twong hep cac mau to
trudc khac nhau

Pinh nghia 3.5: Mot ndt 1anat me néu va ch néu tit ca cac
nat k& 1a nat 14 wi toi da mdt ngaai 1&. Trong trong hpp nay, nat 1a
duoc goi la ndt con @a nat ne.
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B6 dé 3.1: Ton tai mot phép t6 maudi wu cit cAc anh
€€ Byt | ,

Bo dé 3.2: Ton tai phép té maudi wu trongdd co thu gn e.

Luu y: CH c6 cac nut laduoc t6 maulubn dugc gitr virng
sau ndi khi &p ding cac b dé cat/thu aanh. Dodd, cac b dé nay co
thé ap ding cho it ky mot cay khéng am theong nao. Do \dc ap
dung b5 dé 1am gim s canh, viéc &p ding kip lai nhidu lan s5 dan
dén tp nhing cay dm theong. NHin xét nay dn dén thuit toan To
Mau drsi day trong véc tim phép t6 maubt wu.
Thuat toan 3.2.Thuat toan ToMau

Input Cay truy 9n don gian, cac nat la td mauuéc
kh&c nhau.

Output  Cayduoc td mau.

1. While tn tai nGt me m ¢6 bic ti thiéu 1a 2do

2. Cho cacanh tir nit me mdén d nat con 1a€,,. ..,
sao choC, <.<C,

3. If d>1 Thencit €,...,6; 4

4. Else Goi €, 1a anh tr mdén ndt cha ga no;

5. If ¢, <C, Thenthugne Elsethu gne,;

6. End While;

7. Td mau cac caym thuong;

Do mbi vong kp lam giam 5 canh, thyi gian thre hién thugt
toan la tugn tinh theo & canh.
3.3.2.3. Thift toan tAch mau

Cac ky hiéu:

Goi Optc(i, A)la chi phi ac tiéu caia phép td mau cay con
gdci sao chd dugc t6 mauA.
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Goi Opt(i) la chi phi @c tiéu dé td mau cay condg i, bit
chip mau @ai trudc d6. Ngha 1a,0pt(i) = min, Optc(i, a) a la mjt
mau kit ky.

Bo dé 3.3 Chi phi arc tiéu cia phép t6 mau cay corgi
sao cha c6 mauA duoc xacdinh hoi:

o neu i diroe 16 mau tnrde khac mau A

Opte(i, A) =0 new i la mit la, khong mau hode mau A
qu;ss;mjn [Optc(a:j.fl).cj + Opt( a}.)] cac ?‘I‘Ir(}‘Hg hp}} Fhac
Bo dé 3.4: Néu i nhan mauA trong ot phép td maudi uu
naodo, thi ding ©Hn tai mot phép td maudi uu khac sao cho nat con
a; ciai cO mauA néu Optc(a;, A)s ¢ +Opt(a;), trong taong hop
nguoc lai thi s c6 maua bat ky néu Optc(a;, a) = Opt(a;).
CAc Id dé 3.3 va 3.4 &n dén thuit toan Tach Mauwbi day.
Goi C la tap mauda dugc dung cho cac ndroc td6 mau trdce.
Thuat toan 3.3.Thuat toan TachMau (Color Split)
Input Cay truy vin T, tip mau C.
Output Phép t6 maujt uu.
1. For mdi nUti theo thr ty hau t5 do budc 2
2 For mbi mau aJ C do budc 3 va wéc 4
3. Tinh Optc(i, a)bing cach & dung kb d& 3.3;
4. Opt(i) = min, Optc(i, a)
5. TimalC sao chdptc(r, a)= Opt(r), trongdd r la gc.
6. Mau(r)=a;
7. For mdi nut a; khong phi 1a gic theo thir tu tién t do
bugc 8dén budce 10.
8. Goi i 1a n(t cha ta a;; ¢ 1a trong  cia anh i |

by

vaa;
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9. If Optc(a;, Mau()) < ¢ +Opt(a;) then Mau(a;) =
Mau()
10. Else Mau(a) = a O C sao cho Optc(a;,
a)=Opt(a);
End.

Thuat toan Tach Mau khoéng yédue tit ca cac nat 14 ea cay
dau vao phi t6 mau tede madi tim phép td maudi wu cho moi cay.
Thuat todn nay c6 thi gian thrc hién O(n|C]).
3.3.2.4. Cac mx rgng: s dung td@p mau

Bo6 dé 3.5 Chi phi arc tiéu Optc(i, A)cia phép t6 mau cay
con dghci sao cha nhan mauA dugc xacdinh boi cdng thirc.

@ neu A khéng ¢ trong idp miau 16 trude cuia i
X y ) cu 7 la nt la, hone me wte Niatt
Opteti, A= ‘0 neu 7 la nut la, khong mau .}M dc fIH{:’H 4 |
T‘ . e Te - 1 . ) -
2y N [Optc{ ;. A)c; + Opt( C(J-)] cac trirdng hop khdc

3.3.3. M6 hinh cho cac ptrong phap vadac tinh vat ly

3.3.3.1. Chi phi ga cay truy vin cé chu gii

Cac ky hiéu:

R® 14 hing R véi tinh chit théng kés.

recolor(R, Gyg, Cew la chi phi td maual bang R fr mauc,g
thanh matc,ew

inpCol(s, A, j)la miu mau én cho chén lugc s voi dau vao
thir j d& dwoc két xuat miu mauA.

StrategyCost(®®
toan s trén caciang R.

R%) la chi phi thrc hién chén luoc tinh

Gia s goc aia cay truy ¥n T s dung chén luoc s c6 mau
dau ra laa. Goi Cj =inpCol(s, a, j)la mau @a dau vao thir j ma



19

chién lrgc s doi hoi. Gia st T cok cay conTy, Ty, ..., k sao chdr;
tao ra king R véi maug. Khi d6 chi phi @a cay truy Wnchl gi T
duogc xacdinh nhr sau:

Cong thic (3.8):

cost(T) = StrategyCost(s,R}..... Ry)+ Z;rewfor(R;.c ; .c;,) + Z_; cost(7)

3.3.3.2. Thift toan tach mau né réng

binh nghia 3.6 OptcStrategy(i, AJa chién lugc thyc hign
chi phi arc tiéu Optc(i, A) (néu c6 nhéu chién lugc thi chon ldy mot
chién lugc). OptcStrategy(i, Akhéngdinh nghia cho nat I4.

Pinh nghia 3.7 Strategies(i, A)a tip hop nhiing chén luoc
c6 thé 4p ding cho phép toaduoc biéu dign boi nati va rang bac
vé dau vaodau ra caa n6 cho phép nhe mot maudau ra.

Bo dé dudi day la tuong hyp tong quat da kb dé 3.5.

Bo6 dé 3.6 Cho cay truy §n T, i & mpt nGt trénT. Chi phi t6
mau bi thiéu cia cay con §c i sao cha c6 maudau raA, ky hi¢u
Optc(i, A) dugc xacdinh hyi cac cbng thc dudi day.

Truong hppi la nat 14,

|"{:} neu 7 co mau tirong thich voi A
Opic(i, A=)

o tnirong hop khac

Truong hyp i khdng phi 1a nat 1&,0ptc(i, A)duoc tinh theo
cong thirc truy hbi:
Opte(i.A) = min,_ [ StrategyCost(s. R, ... Ry )+ E.Llll]illcec[Opr{aj.C) +
recolor (R;,c,inpCol(s, A, )Nl
Trong d6, S=Strategies(i, Ava OptcStrategy(i, AJa chén
lwoc naodé ma thrc hién chi phi arc tiéu Optc(i, A) C 1a mbt tap
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mau ma cac cay corbgtai a; co the nhin. StrategyCogs,R,...,R)
la chi phi thrc hién chién lugc tinh todn s trén cacibg R. Thuat
toan Tach Mau M Rong drsi day dé tinh Optcva OptcStrategy
Thuat toan 3.4.Thuat toan TachMauMoRond=ktended Color
Split)

Input  Cay truy vin T véi mau @a cac nat 1a,ap mau C.

Output Cay i chién legc t6 mau cé chi phbt thiéu.

1. For mdi nUti theo thir ty hau t5 do budc 2

2. For mdi maua O Cdo dung 1 dé 3.6d¢é tinh

Optc(i,a) vaOptcStrategy(i,a)

3. Xemr la gdc vaa la mau sao ch@®ptc(r, ax Optc(r, c)

v&i moi mau ¢1C;

4. Mau 6i vu chor laava chén lugc i vu la

OptcStrategy(r,a)

5. For mdi nat khodng 1a nat éc theo thi tu tién t do budc 6

6. Tinh maudi uu va cac chiin luge bing cach apehg

b dé 3.6 “ngroc’;

End.

Thuat toan nay co6 i gian thrc hién trong trong hyp xdu
nht 1a nS|Cf trongdé Sla  chién luoc, |C| 1a $ mauduoc phép,
conn la $ nat aa cay.

3.3.4. M6 hinh cho thi tw phép két néi

3.3.4.1. The tw thuec hign két néi bé qua cac tinh cldt vat ly

Pinh nghia 3.8: Cay Kt ndi (join tree) la mjt cay truy vin
c6 cha gii, trongdo, tt ca cAc nat trong Bu dién cac phép & ndi
va cac nut 14 Bu dién cac ang.
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B6 dé 3.7: Néu OptPlan(Q¥[s, T, ;] vaQ=Q O Q thi
OptPlan(Q)=T, va OptPlan(Q)=T,, trongdd T, va T, lan luot la két
qua thuduoc tir nhanh truy #n Q vaqQ,.

Thuat toan 3.5.Thuat toanbinhThuTuPhepKet (Join Ordering)

Input Cau truy vin SPJ (chn-chidu-két ndi) trén cac

bang T={Ty, Ty, ..., T}

Output  Cay Kt ndi tdi vu.

1. Fori:=1tondoOptPlar{T}=T;

2. Fori:=2tondo budc 3

3.  Formdi QOT sao choQ|=i do busc 4 va e 5

4. BestCost= o

5 For mii Q#9@ va Q, # @ sao cho

Q=Q, 0Q do buéc 6 va wse 7

6. Gi R* va R la cac tng ké @a cac Bng duoc
tinh tir cac truy ¥n Q vaQ;

7. Formdi chién luoc két ndi sdo buge 8dén 11
8. If StrategyCet(s R®, R’) < BestCost then
9. BestCost= StrategyCat(s,R*,R®) ;
10. OptPlan(Q)=[s,OptPlan(Q,OptPlan(Q)];
11. End if

End.

Thuat toan nay cd@o phic tap O(3)).
3.3.4.2. The te thurc hign phép Kt néi véi cac tinh chit vit ly

Bo dé 3.8: Optc(Q, a)thaa man I¢ thuc truy hbi sau:
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Cpte(Coa) = min 5 o [mm | [StrategyCost(s, G, G, ) +
+ ity [ Oete(Oy, ) + recolor(D], a,inp Col(s, a.17)]
+ min ,, [ Dete(,, ) + recolor(Q) a,inpCol(s,a,21]]

Trongdd, Q va Q la tit ci cac fip sao cho Q=Q1 Q,,Q # O,
Q, # @ ,Sla tp tt ca cac chén lwoc tao nén tinh chit vat ly a.
Thuat toan 3.6. Thuat toAn ThuTuPhepKetVatLy (Join Ordering
With Physical Properties)

Input CAau truy in SPJ (chn-chidu-két ndi) trén cac
béng T={T1, T2, . Tn}
Output Cay Kt ndi toi uu.

1. Fori:=1to ndo buéc 2
2. Tinh Optc(T, a) theo cbng tc:

|"'D néu T, co placomg phdp triy whdp voi tinh chdt vat Iy a;
Cpte(T,a) = - . ,
! | en trong truomg hop khde;

3. For i:=2 to ndo budgc 4
4. Forméi QOT sao chdg =i dobudc 5 va 6

5. Dit OptoQ,a) = cho ndi tinh chit vatly adiC;
6. For moi Q # @ vaQ # @ sao choQ=Q, 0Q
do buéc 7 va 8
7. Goi R®, R®la céc tinh cit thing ké @a céc Bng
dugc tinh tr cac truy ¥n Q, Q;
8. For mdi tinh chit vat Iy a(0C do buéc 9
9. For mdi chién lugc s c6 the tao ra tinh cht a
do buéc 10 va 11
10. bat scost = StrategyCast(s, R®, R®),

a =inpCol(s,a)) va
a =inpCol(s,a,2) ;
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11. For mdi tinh chit vat Iy a OC, a OC
do budc 12dén busc 16
12. Dbat

NewCost = scosi+Opic () a;) +

recolor (B e, a) + Opte( 0, .a,) + recolor (R a, e,

13. If NewCosk OptqQ,a) then
14. OptdQ,a) = NewCost
15. OptPlar{Q.a) =[s,OptPlarQ.a),OptPlarQ ,a )
16. End if
17. Return min_. OptPlan(T,a);
3.3.5. TOém Lai

CHUONG 4: CAl PAT MINHHO A
CAC THUAT TOAN

4.1. MINH HOA THUAT TOAN TACH MAU
4.1.1. Bai toan t6 mau cay truy @n

Piu vao. Cho trgc mot cay truy vin T=(V, E), trongdd V
la tip dinh va E 1a4p canh. Mdi canh €1E c6 ndt trong © Ce, mot
sb nat trong Vduoc t6 mau teéce.

Piu ra: Cay truy vn duoc t6 mau sao chamg trong $ cac
canh nh&u mau la nh nhit.

4.1.2. Gr so tinh toan
4.1.3. Két qua caidat
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4.2. MINH HOA THUAT TOAN TACH MAU M O RONG

4.2.1. Bai toan

Piau vaa Cho cay truy #n T=(V, E), trongd6 V la tip dinh
va E la §p canh. Cac nut |4 trong \a duoc t6 mau tegec. Cho O la
tap cac phép todnitcac nuat trong. Ni phép toan IO cd ndt tap
cac chén lugc thee hién S. D Ia tinh tang vat ly cua CSDL.

Piu ra: Chién luogc thyc hién cé phi én it nhit, maudau ra
va caadau vao cho rdi nit trong.

4.2.2. CAc gii thich
4.2.3. Gr sb tinh toan
4.2.4. Két qua caidat

4.3. MINH HOA THUAT TOAN TH U' TU PHEP KET VAT
LY

4.3.1. Bai toan

Piau vao: Cho cay truy én két ndi-chon-chiéu 1én trén ip
cac ingT ={Ty, Ty, ..., T}. ChoO la tip cac phép toanitcac nut
trong. Mbi phép toarf/7 0 c6 not tap cac chén lugc thyc hién S. D
la tinh tang Vat ly cia CSDLT.

Pau ra: Cay Kt ndi tdi uu
4.3.2. Gy so tinh toan
4.3.2. Két qua cai dat
4.4, CONG THUC TINH CHI PHI
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KET LUAN VA HUONG PHAT TRI EN

1. Két luan

CSDL trén cac may tinh song song cho phémghoi gian
thi hanh cac truyan va gia ing hrong giao taatugc thyc hién. Hién
nay, cO cac Kin tric may song sondjroc st dung: kién trdc moi thir
dung chung, Kin trac dung chungia, kién trdc khdng chiaés kién
trac phan ép la sr pha ton giita cac kén trac trénNham giai quyét
van dé bé tic vao ra tieong gip trong cac & CSDL song song, ngoai
viéc &p ding mot kién tric plin orng thich lap thi ching ta phi tién
hanh phan hah dr liéu mot cach kyp ly cho céc b xa ly, cac H
quan tri CSDL trén cac may néu bo xu ly thuong sr dung cac K
thuat phan hach dr li¢u: phan hach theo vong tron Robin, phan
hoach theo ham &m, phan hach theo khang, phan hach theo
mang nhéu chiu. Viéc khai thac #m ning xi ly song song c6 th
dugc thrc hién theo céc € ché khac nhau: song song lién trugny
song song @i truy van, song song di toan ir. Song song lién truy
van 1a thyc hién nhiu truy Van cung ndt lic bing cach4p lich thre
hién cho cac toanitcia cac truy &n dé. Diéu nay cho phép gidng
thong lrong ke thdng. Song songdi truy van 1a cing song song hoa
thi hanh song song éh truy Vin don trén nhtu bd xu ly va dia.
Nghia &, n6 thrc hién tirng truy \in mjt va cho phép tic hién dong
thoi cAc phép toan trén truyivd6. Song song 6t truy van cho phép
gia ting ¢ do thuc hién truy \an d6. Song songdi toan fr 1a thrc
hién mot phép toan quangtbing cach dung nbi bo xir ly.

Mot vin d& ma it ca cac H quan tri CSDL cho phép cac
truy vin khai bao phi giai quyét la bai toan i vu hod truy ¥n.
Trén méi tedng song song, & mo hinh &i vu hod truy ¥n dra trén
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cach tép cin hai giaidoan do W. Hongié xuit da duoc nhéu nha tin
hoc quan tam phat . Ludn vin nayda danh pn 16n trinh baydé
khao sét giaidoan dau cia cach @p cin nay nlim: arc tiéu hoa kidi
lwong truy \in. CAc that toandugc trinh bay, da trén K thuat quy
hoach dong, cé tinhdén cac chi phi phandlai, la mdt déng gop b
sung cho giaitoan ti wu hoa truy @n. Thuit toan Tach Mau cho
phép xaalinh thic tinh phan 6 tai tirng nat @a cay truy @n. Thift
toan Tach Mau M Rong cho phép xadinh céc chin luoc thec hién
t6i wu cho trng phép toan trén cay. Tituoan Thr Ty Phép Kt Vat
Ly cho phép xadinh thr ty cac phép & ndi tét nhit cho ndt cau
truy van két noi-chpn-chiéu. Cac that toan nay cé thco hai cachis
dung:

- Két hop v6i bo t6i vu hod quyréc cho B ti uvu hoa trong
cac may song song.

- Tich hyp & 3 thuit toandé thay thé cho I Téi wu hoa qui
udc.

DPé minh ha cho cAc thét toan trén, lan vian trinh bay mt
cai dat trén Visual Basic. Cac cdiit chi yéu dé ching minh tinh ki
thi cia thuit toan.

2. Huéng phéat trién

Hudng phét trén caa ludn van: tim hiéu vé van dé “l4p lich
t6i wu cho cay truy 4n song song”. Ndla |a, ching tasstiép cin bai
toan Bp lich ©i uvu cho cay toanit nhan dugc tir giai doan JOQR,
nham tim kiém mot sy phan chia bp ly cac nat aa cay toant cho
cac I xu ly dé thoi gian té 10i truy van 1 nto nhét.



