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An Efficient Incremental Maintenance of SPJ Materialized Views

hans

Ki Yong Lee' - Jin Hyun Son™ - Myoung Ho Kim

ABSTRACT

In the data warehouse environment, materialized views are typically used to support efficient query processing. Materialized views need
to be updated when source data change. Since the update of the views may impose a significant overhead, it is essential to update the
views efficiently. Though various view maintenance strategies have been discussed in the past, the efficient maintenance of SPJ
materialized views has not been sufficiently investigated. In this paper, we propose an efficient incremental view maintenance method for
SP] materialized views that minimizes the total accesses to data sources. The proposed method finds an optimal view maintenance
strategy using a dynamic programming algorithm, We also present various experimental results that shows the efficiency of our proposed
method.

Key Words : Materialized View, Incremental View Maintenance, Data Warehouse
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evaluation treeE YEdTE T8 ArlEo] AN o FL&
AHE 7tHLE AL ofYrh «E B 49 oM AB
X O 277} W & A, o)AE AT AL &
gl AAHQ H8E FVHE ¢ F Atk wEkA od
3 ARE ARSI A" £33 AHE AALEA @&
AJN7Me FAlA AAHQA A AL Ao i), &
EEME o] EAE multiple view maintenance problem

ojFn FEEZ )

e

41 28 He

V = {Vy Vy ., Vobd A3} & HE9Y Jiolttn
stz E3 MinCost(AV)E ViE 93 FHZH9  delta
evaluation tree®] AAF v]-&olgtm 3Al T -7t HE
ol FF AHE AAESA Ferh¥, AV, AV, .., AV,
& AME7] A3 F v]$ TotalCost(V)e W o] 7
ek

A

TotalCost(V) = = |, _,, MinCost(AV)) (15)

A, Argsirg AR 3 d35e AL sEm st
. dE gol, (¥ 4 @)lAE S = W Hx, (29 4
dHelX+= S = {AB X O gt} MinCost(AViIS)E S7}
olu] AxtEle] AFHA Y& W, o]E AMEE AVE T
e FH Y delta evaluation tree?} AAL vl golgta A},
Has] MinCost(AViS) < MinCost(AVy)e] A Ay
ok S7 FolH & W, ST AE3l AV), AVy, ., AVRE T

e % ¥]E& TotalCost(VIS)E th& 7ol AXtdd.

Procedure GreedyMultipleViews(in: V = {Vi, V3, ..
/* 2718+

C = SharedExpressions (V)

S= g

s Val)

/* Main loop */
While (C = &) do
Choose ¢ € C which minimizes TotalCost (V|SU{c})
If (TotalCost (ViSU{c}) < TotalCost(V|S)) do
S =58U{c}; C=C - {c};
Else
c=d
End if
End while

/* AT} */
Construct the optimal delta evaluation trees for
Vi, V2, «ouy Vy
using $;
End procedure

(17 5) & olde| RE 2|5 B FH LLE|F

SPJ 2AEt Bof =250 HTA el 7Y 803

TotalCost(VIS) = £ ;¢ MinCost(AS||S - {AS;}}) +
S oy MinCost(AV]S) (16)

9 2o A ¥A &2 S AAE Fehed = v)gold A
WA ol A MinCost(ASS) A MinCost(ASilS - {ASHE
AHE el feostel olE SE AN ws So Sk £4
A @7 WiFolrt. 7 WA g2 SE ARSI VE A
3= d =5 ¥]8-& Yepdth MinCost(AV)E T3 48]
A 3380 A FindOptimalDelta Evaluation Tree
£ Agstd "ok 3, MinCost(AViS)E T-817] $138lA
A (120 g3 2o] &g ojo} gtk

Cost(ARIS) = 0
Cost(AR; M Rz M .. M BRIS) =0, if AR MR M .. MR) €5
Cost{MR: M4 Ro M .. X RIIS) = 3 Cost(ARIS)

+ (IAXP)] + [Pel + ... + [Pul)
+ ([P + AP} + ... + [Pul)

+

+ (P + [P] + .. + [AOKPY)D), otherwise.  (17)

Cost(AV{IS)E S7F AlAtEo] AA= o] glg o, o] & AHEs}
o] AViE Altete HEg Ye 4 ANE o] 43
MinCost(AViIS) 2 S& AMg3lE 449 Viel i3 239
delta evaluation treeg 78 4 Aok oJAl, multiple view
maintenance problem& &3 ol Aosial: Foln HE
o FEFV = {V, Vs, .., VJol disl, TotalCost(VIS)7} &
&7F HE GAEE F7 Ao FJ§ S SE AL
Vi, Vo .., Vool i3 F29 delta evaluation treeE T3}
o 2},

42 Er2(Greedy) ¥2|&

otx Aeld multiple view maintenance problem< A%
Aol B4 Ao HA3Z FA(multiple query optimization
problem)[25-28]% T9 & Fe|& 7tk B4 Hef A3
o] £HL HoE ) TEHOE ALEHE AES XS
3te] AAHA AL WSS Fole Aotk B =EelA
delta evaluation tree® &< A HHg FTA A e
3 Ad(query plan)o] dlgHrh o8t fFALSHA|, delta
evaluation tree?t®] ¥F =SEL B¢ F9 A3 A

i

A Ao 7+ FF B gAY [25]2 25 A F
Agh A7 NP-hard@2 HHth o|g& o)f =2, E+ 3
ol AA3 EAo] B3 PREEQ =52 Fd 2" (heuristic)
A3 EE AU Utk B =FodAE ALY SE o
& Ao AYgsie FeidH EuEFE Al 2
=i A Aokl daelE2 (28194 Aetd dadEH
frAaretty, & =ReA Adste dundEe x4 SE
WA Heg F, 24 Rl dis] S AME3ste A9 delta
evaluation tree® T3t}
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]J—s}]ii 15 TotalCost(V|S)—E‘ 74g Fistste B
Hen9 A7t n°]
zg HH, (:9] R2E "f“'\?‘%%g} Aee 270 olng, 2
FRAGS olne AL ddFow €7} sie}. (29 5)
= = < BAEH. 97
A SharedExpressz ons ¥TrE & o449 %01]*1 TEHO
= A}ﬁ.gb /\1 _;}c_ 3

T dagFd ¥ E’i°ﬂ s, A A& dEste S
F7hen. AAEE A 3}‘/}’5‘. AGd o, A3 ¢1Ys
[e]

£ QoA B =24 Alksks WY A% %7t 2
3g path Age ASE ¥ B PHY A5e A%
oz HE AARE 9 Y AR FPsch
B 4gelM TPC-RY 270kt BlolEl48 AHEage
W, dolel Aolshes Asgost 56MB WS 7

g

Sun Ultra-60914 295+ Oracle’i dojElujo]lA Al
& Mgt AddAe g&3d 22 F 6719 FE AL

st9th. Z2tzke] B TPC-R Z9& 71tz o=t

Vi = CUSTOMER X ORDERS X LINEITEM
X SUPPLIER X NATION X REGION
V2 = PART X SUPPLIER X LINEITEM

XN ARTSUPP X ORDERS X NATION
Vs = PART X SUPPLIER X PARTSUPP
X NATION X REGION
V4 = CUSTOMER X ORDERS X LINEITEM
Vs = NATION X LINEITEM < ORDERS X SUPPLIER
Ve = NATION X CUSTOMER
X ORDERS X LINEITEM

It

B AGAAE B mRod Adat e AR By

2 [8lol A Alotd HAA wel B v wmstsch [8lelA
Aot WL HE AN e 2 2F ALSTh 4
(DE n-term expressionol@} a3, [8]o)A Aeke =k
n-term method@x 3tA}. n-term method H& ¥73
Axat7) A8 F& 2 n-term expressiond AHEETE H A
9] n-term expression®| & FojZA FHol s H& 53
2 (29 HHE e AE 5 A% bl M At
He NS wsg

(29 6)& 2 WHOE Vi3 Vo AAsk=d 2 Az
24T, 4N 2 FeoldEdl A9 wde Az
Y R A

wlrt
rlo
ﬂJL m{o

] ojdel Ar|Y 2% A 20%7HA F7HE A
diolg] dolsts-2 AN A F2 dojuhe ¥
(2% 6)9A B & giEe] B =AM Agtst

=)
I %
fo o, rlr e fn

of rlf & % x Mo e

wge Agel WelolA e T Pgut 3 FL A4
2 wolm gtk
(37 69 Azke HHse] FPe AW TR R

olt}, n-term method®] 7-$d 23] A= Alztolet
A9 n-term expressiong Zr=d] AalE Alzreld, At
e Wye Ao HAHsd Ae A7k A delta
evaluation treeE ZHed] dule Alztolth AEHAgAE U*F
BE A 125 UdEE Aol AR ole AA Ao 2
qgE AR gE

[e]

7l fo A v e & dFe Hck (2" 7)
dyoldEe AVIE 100%0A 500%7HA F7HA A S
A 7 U 4w Bt 2ARE E‘_O%ZFE}. o] A%
Adste Aol ViFd Vool tialM 25 /M £& 4%

itk maEkA A sk H”ﬁ% 71E BHE

3} T2 45E AL vt A8 UE 4 Utk

e e dig A% H7 Aol dE Lot

Btk £ ol o We As Bt Ade (2E 8

HERWATE A7 BE 2 S ARE AASseE

optimal delta evaluation 9 (ours(sharing)olgt EA)Z,

FE U F1 AFE AXESA ¥E optimal delta

evaluation W (ours(no sharing)elz} EA) E n-term

method®}t Blatgith o] Ao M= oA Hefd 678 §E
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