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Supporting Materialized Views in Distributed Database
Systems

In distributed database systems materialized views are useful to solve many problems caused by
data replication. This paper deals with the problem of updating materialized views incluing join op-
erations. We use a differential update which uses logs that record the change of base tables in
certain periods. This method avoids locking of the base tables so that it makes the system more
efficient. We update materialized views periodically to save the updating cost envolved. A screen
test is applied to differential files to eliminate tuples that are irrelevant to any of the views being
updated. Using these methods, a detailed procedure is addressed to refresh materialized views.

Then we show that our update procedure performs better than a semijoin approach.

Keywords: Distributed Databases, Materialized Views, Differential Updates, Semi-Join, Screen

Test.
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(locking) 2.2 o] WYL EMALR-RLY] HolE
A& A3 B4 ERYA] A e A3
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2} B2 subnetwork 0.2 £&A)7it}. Par-
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i-2) 29¥d FEE screen testd S

GUF& ghEojA S,of B}

ii) Op_Code’} modold thg ©A2 4

o}

ii-1) A5 (materialized view) 9| A} A}-&
e duk £4o] MAHUL F - Sa
of Bt}

1-2) modificationo} foreign key(=join
attribute) 2] #¥7ojglH Sjoll
JADF;& 9t} Sub Join ¥ielE

i-1)2 3.
iii) Op_Code7} delo]™ S, BT,

5) 4 AHE FA43he Sa siteo] B* treed)Al
A FES Lok AN |

m. u]-§ g2 Al

SJoll A 23 JADFZQ] ¢ EE o83}
o AZFHE ANTAE 4§ 719 BEA
semijoin& o]-&& o) v]g) o= x4
5 e ML = R Golry] Y8 v g #
& AMEHch ¥ semijoing o] 8- o
9] v § F5E A3 olo} w3t v
£& A4 o CPU vl AU A zom
2 B35 [/0 &3 6 8-& 2 vl
o 2 3. '

1. JADF 2|5 2| vl A4t



137

1.1 General Notation ng R HA G FEF(=[B/Wkl)
R, 1 %4 pol 712 HolE(p € {i,jk}) Proey; : 313 30| 25 DFyll & &8
DFwx @712 Hol& Ri9 g4 5 Cwo  :1/0 ®]-8-(ms/block)

GUF, :Rie) GUF Comn  © A% & (bits/s)
JADF; : Rj¢} 295 += JADF
S : RiZF X A4 1.2 JADF ¢12| 52| H| & &
SM;  : materialized # MViZ} 9}x)3 A4 Z v g8 SidlA A= v]E, SMidlA]
Wx  :Ri9 §5 =27] HAEHE v, SjolA B vgoz
We B tree fl2=9] 37| Fol A& + Ut
B . #Hlo]A] =7} (bytes) .
Hpsi S &AM Bt tree g2 =9] ¥0] Siof A ¢} 8] & =CI01+CIO2+CCOM1
SF : semi join factor
f(N, P, K) :PH|o|A]& A=k Yol CIO1=Cy;0(U; ias + Ui gt + Ui getm + Uiin-m)
N7ie] & F Killdl A28 o We/B
fetch® &= 3¢ s olA} 4= [21] CI02=C,,,/02U;W,,B
U : DFpo 75 & CCOM1 =8(UY, iasWins + Ut g Woae
Ue . DFp9ll A1 duplicate elimination 9] + Ut nod Winod )/ Coomm
A% A2 FE 5
Us . screen testE £33 FZ9 £ SMidl| A &} 8] & =CI03+CIO4
U* ! DFgollA 7ol AdHe & 5
U RYFREF Cl03=C,o (Hs-swi—1)
UoFi : JADF,9] & +f(a.N,, a,NWs/B, U]
Ulr  : JADF;% DFp9F 2952 &2 & Cl04=C,02 X f(a.N,, a.N.Wg/B, U")
o 4
Qe : duplicate elimination factor Sjoll 4 ¢} v}& =CIO5 + CI06 + CIO7
as : ¥ predicatec]| A 9] screen factor + CIO8 + CI09 + CCOM2
ap . postscreening elimination factor _
Wi Wiet ;W : Op Coder} 242} ins, del,  CIO5=Cy/0(U; s+ Ui e+ Ui detm+ U insm)
mod?! GUF &2} H 27] Wi/B
Wiaor @ JADFjo] B3 F& =27] CI06 =Cy;,02UWgs

Wmvi : materialized 32| 3# 5% 37) CIO7 =Cyj0 X USPFIW |, pe/B
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CIO8 = Cy/o2UFW /B

CI09={Cy/o[ (Hs-s1)
+{(U%/UMW,y/B, U7}

CCOM2 =8 X Ui X W,./C oo
+8(U} 34 W+ U osWinots/ Coomen

weta 3 u]ge CI01+Cl02+CI03+
CIO4 + CIO5 + CIO6 + CIO7 + CI08 + CI09
o} gt}

3. PERFORMANCE 2| |

AellA A9 & dagsdl 712 v g

T8 0] 8319 Z v]8-& wlmgl o] o}
#e &g 7HE A AT B=4000
bytes, Wg,=Wg;=200 bytes, Wy=8 bytes,
Cio=25 ms/block, 2.=0.6, a,=0.6, W,..=
200 bytes, W4u=8 bytes, W= 100 bytes

Tl Hlol83 O sl F&E &
g 2eisty 4 daeE vl8-g A
o 2 Z4aE (#1194 (841744 B8
o [#1], [#2], [#3]9M e 5 71 718
glol&2] /& 48 74z} 100%}, 10%te.2 7}
g3ta Z} Ho] Bl A A sE YA bE /FE
o] 40} B4 45§ 2elstel, Semijoin L3
HE & o] 23l 7Y ujs} JADFE o) 83}
o] 7§ o] Fu]& vl AN A2 g A
3tdch. B4l £57} g}, screen factor7}
A& 1 g3 Zuvh 3 differential
tuple o} 7o Walol] wf & Fu})g-of v|7} o]F
A A3tets 7HE 27 A8t B4 £x8

[ 1] 88|29 b 1 (Semijoin/JADF)

ccom

¢ 10k | 50k 1100k|500k| 1M | 10M
s.f. :

0.4 [390.5[131.1} 74.6}22.1115.1} 8.6
0.1 }453.9{155.2 94.7|40.0 | 32.7 | 26.0
0.05 [520.6177.8/113.2/55.9 [ 48.3|41.5
(U® : 1,000,000, Ui : 10,000, U® : 100,000,
Ui :1,000)

(& 2] &u|89) b| 1 (Semijoin/JADF)

ccom
s.f,

0.4 }91.3{34.2/19.9;6.0 4123
0.1 (104.4/38.7/24.0| 84 | 84 | 6.7
(U% : 1000,000, Ui : 50,000, U® : 100,000,
Uj : 5,000) ‘ ‘

10k | 50k [100k|500k| 1M |10M

[ & 3] &8|89 4| W (Semijoin/JADF)

ccom

¢ 10k |50k |100k|500k|1M [10M
s.f.

0.4 |51.0/21.01126]3.9 | 2.7 | 1.5

04 |575]22.8{14.3(6.2 5.1 (4.1

(U® :1000,000, Ui: 100,000, U™ : 100,
000, Uj : 10,000)

1Mbps 2, screen factorZ 0.12 AQY3}A #
283 1 gh& AAbete [E4]60 Azt

o= differential tuplee] 8 A A%

5 JADFg4 9] vl g adrt Iohe AL B
o Et.
EZ HA 88 FolA FAlo) 2R F= B
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£.47| Ui 18k | Uit59k | Uit 105 Uiz 208 Ui:50%
sf. Uji138 | Uj:53 | Ujilgk | Uj 29 | Upi5e

01 | 327 | 84 5.1 3.3 1.7

(U™ 1000,000, U™ 100,000, ccom 1M bps )

(B 5] 0|8 & SMo| Rx|BH= vl (%)

SF
0.1 | 04
AHE g

Semijoin 19 | 47

Ui:1gtUj: 14 | 06 | 0.8

JADF JOIN |Ui: 109 Uj: 19| 1.0 | 14

Ui:50%kUj: 59| 1.8 | 34

(U™ :1000,000, U® : 100,000, ccom:1M bps)

& 739 [85]9 2. dudd d &
A FE 79 1/23x 2 aA §AS v =
Semijoing A3l A B} JADF &dngs
o] A$ 3480l ti$- FHojRg= AL ¥
T Ao

EF AR O] o= A= ARHE AE
dolry] 93] TN S92 vl & Absle
st [#6]3 ). ol JADF ¢uelEg
o] 8-3}o] Materialized H-8 73A1& 3¢ A
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B EdgA 8 &E WHTIER

- 24 glolghyjo] A HAZE F e F
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A st BAZFE HA 88
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7] 21 A] o}& F71H 02 F7H A
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I} dj o] "lolEd g daAE FE
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717} A&5E vlg Azel anrt 4.
T3 A &5 7 =855 O a9 A
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