168

1.

BRAEE=EA ¢ doleti el A 28 H A 2 Z(2A016)

AA ok A AFL o1 $% OLAP A9
A2 B
(A Method Rewriting OLAP Queries using Materialized
Views and Dimension Hierarchies)

¥ = T

5t & 4o

(Chang-Sup Park) (Myoung Ho Kim) (Yoon-Joon Lee)

4 = 0l

2 o dol Acthpe AZU UG OLAP AeEE G dele e %ue
9 YA P4b FAS oleE wHl s OLAP zu EeHOE Y e A9 95
BE B9 A5 BRI, oE H B EEAAE HolE NG AAU EAFE e 27
27 97 BEE oEetel Feld OLAP AE ASASHE HAE e £ LEde 4 A
EERE fEHE % AAE o5kl OLAP del9 44 fol A9 vy, 49 99, A4 @9 58
A3, )E2PE OLAP deish ¥4 o) Be A7 AYerh 193 473o= wdd 29
St 4A ¥ Aolsl BAS olgsiel AR B7h Aol ARl olF HbsEiyl A% 2AL AAA. A
st Aol AR PEe Holy slojstesel Wig JRET OLAP 49 2 44| HEe B4S 29
sl T A4 BEL EfHow FEAT B9 AR o A4 Gelsh A9 89 2 A9 99
R A RES B 08T F 08E, A2 EASE AA FEY 5849 Eolu Fola 4

9% mgFos AT 4 Uk

Abstract OLAP queries involve complex analyses and aggregations on a large amount of data in
data warehouses. To process these expensive queries efficiently, we propose a new method to rewrite
a given OLAP query using various classes of materialized aggregate views which already exist in data
warehouses. We consider selection granularities, selection regions, and aggregation granularities of
OLAP queries and materialized views, which are derived from the grouping lattice of dimension
hierarchies, and define normal forms of OLAP queries and materialized views using them. We present
conditions for usability of a materialized view in rewriting an OLAP query, which are defined by
relationship between the query and materialized view in normal forms. Considering meta-information
of data warehouses and the characteristics of OLAP queries, our query rewriting method exploits
materialized views effectively, Materialized views with different selection granularities, selection
regions, and aggregation granularities can be used together in rewriting a given query to produce a
much efficient rewritten query.
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SELECT state, year, SUM(sales_dollar) SELECT state, year, month, SUM(sales_dollar)
AS sum_dollar AS sum_dollar;

FROM Sales, Store, Time FROM Sales, Store, Time

WHERE Sales.store_id = Store.store_id WHERE Sales.store_id = Store.store_id
AND Sales.time_id = Time.time_id AND Sales.time_id = Time.time_id
AND Time.year = 1997 AND Storenation = ‘USA’

GROUP BY state, year GROUP BY state, year, month

MVs @ et o] AdE9) 1996Wd71A1e] =AE, 48 ufEde]

SELECT city, year, month, SUM(sales_dollar) AS sum_dollarz

FROM Sales, Store, Time

WHERE Sales.store_id = Store.store_id AND Sales.time_id = Time.time_id
AND Storenation = 'CANADA’ AND Time.year < 1996

GROUP BY city, year, month
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Qu Pl Alycte] $1x)8 A ES] 19969 Qi1 (SELECT state, year, sum_dollarl
BH 1999371A 9] ¥ Axd wlEde] ¥ FROM MV, (SELECT DISTINCT state
FROM Store
SELECT state, year, SUM(sales_dollar) WHERE  nation = "USA’ OR
FROM  Sales, Store, Time nation = 'CANADAY) S
WHERE Sales.store_id = Store.store_id WHERE MVystate = S.state
AND Sales.time_id = Time.time_id AND MVivear < 1999)
AND (Store.nation = ‘USA’ OR UNION
Storenation = 'CANADA’ ) (SELECT state, year, SUM(sum_dollarz)
AND Time.year = 1996 FROM MVs
AND Time.year = 1999 WHERE MVayear = 1996
GROUP BY state, year GROUP BY state, year)
UNION
(SELECT S.state, year, SUM(sum_dollars)

FROM MV, (SELECT DISTINCT city, state
FROM Store) $
WHERE MVscity = S.city
AND MVsyear = 1996
GROUP BY S.state, year)
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@z AMdthel §Ag AHdEe £4 WEde] FF Q" SELECT state, SUM(psum)

SELECT state, SUM(sales_dollar) FROM (SELECT state, SUM(sum_dollarl) AS psum
FROM  Sales, Store FROM MV,
WHERE Sales.store_id = Store.store_id (SELECT DISTINCT state
AND Store.nation = ‘CANADA’ FROM Store
GROUP BY state WHERE nation = 'CANADA’) S

WHERE MVistate = S.state

GROUP BY state

UNION ALL

SELECT S.state, SUM(sum_dollars) AS psum

FROM — MV;,
(SELECT DISTINCT city, state
FROM Store) S

WHERE MV3.city = S.city

GROUP BY S.state)

GROUP BY state
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oA 3 xFET A 2F 9x Foln 7‘“‘]01]

il
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UNION M Z-A 79,
*™ UNION ALL-GROUP BY
xH 4/\1 7,u-i

A FEY Y d9Ee Mz FAXNA g= 2
HolwA, 1 FFF e = 2
o F, Q9 AR Mg 2
Szt & o, A4 759 "o 9gdE
&S] o 3o}

OR(MV,)~' (RIMV)) " R(Q)) =9,

2o orn
ol o i

QR(MY,) ' OR(MY,)=9, for¥ MV, MV, € S(Q)such that MV, = MV,

RO-" | Jorwmv,)=¢

MV,eS(Q)

o NE tE FE A4 FE XPE o
2 7He] B3 AR Foge) EAFT) ol A=A
oL o A3 HlEo] ME tdarz gsxen 4
Fd 7 e A7 HE FAe 44 HE

33 aRE A9 243 o gk 18y o]
&g A9 Azt BFEES NP-harde|tkd A" =)
°Ur A “EJQH‘Q 718 5& ol&3te sz

W 7 Ak ko™ 5
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°ﬂ g AR Eﬂol%ﬂ MVel 3 mlgof H=A, [9]
g ol&dtd FAE 4
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o] Wyl A7t Bars (”2)0]14
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@A 144 H=H Z A4 § MV et 2R 2

9 99 QR(MV)E ol&3le] ¥do B2 SQBMV)

< AT WX, AL H ol B g o e 4

78 AYE T

@uv (SGuv, QR(MV), AG(Q), AGGQ), HAV(Q))
Ae A9 SGuvs QRMV)E ©glelt), Bde) 2

£ SQBMWE Quvel BX oA AL ®Hlol& i

MVE ol&ste] Aejglofel gtk MVl g =4

MEIHEES AGMVIO £F CJEZREESEZ,
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ING & HAV(Q)= NULL, SGMV)=AGQ)Q] 7
Sollgt gesio)

2e) 99
HE=
=1

SELECT P, AGG
FROM R
WHERE JC, sC
GROUP BY G
HAVING HC
L P =UAGQJ) , AGG =
1=i=g
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{agg:imar) AS label; | agg.(m) EAGG(Q),
muv=aggi(m) EAGGIMV), agg=agg)),
if AG(Q)>AGIMV),
{marv AS label; | aggilm) EAGG(Q),
marv=agg;(m) EAGG(MV) aggi= aggi),
if AGQ)>AGMYV)
2. R={MV,DT:NB(DT,) |
(AG(MV,i) 2SG(@Quvi) V AGIMV i) AGMV ) 2L,

(AGMV,) BSG(Quv)) V AGMV ) ZAGMYV ) 2L}
Ulzg A B2 NBDT)E X4 HelZ DT o

# Bd-3% Aot
NB(DT) : (SELECT DISTINCT AGIMV,i),AGQ, i)

FROM DT;

WHERE SP(QR(MV), i) ) NB;

DA AGIMYV, D=AGQ, Dold & F shudt 2%
Btk SP(QRMV), DE QRMV)9) HeHs A8 <
01 iAA 2ol tig Ad &g ofvsith o, ¥

el dlE QRMV)S] 2t R(MV)9] 77t¢]
:Z‘ﬂ_/h(EEh ) A #EFH 2AEY 70 23 oF
7b A2 dAsHE, 2 @A gl dig A" o' A
o}

3. JC /\(MVAC(MVL)
“DTl AGMVIN A AMV.AGMV j)
€R

NB;
=NB;. AG(MV.})),
SC= /\ SP(QR(MV,i))A/\SP(QR(MV),/')

AGMV, 1) 28G(@an J) DI, ER

4 G = {AG(Q) if AG(&) > AG(MV)}
¢, if AGIQ=AGMV)
5. H= [ HAN(@), if HAN(@)#NULL and
SGIMV)=AG(Q)
¢, otherwise
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1. = { MV: | SGMV)= AGQ) } o] {3
—fsa-—t— 4A B 09 9% Ee RE 1§EY AS

£ OLAP Z9] A2 w3y 177

A 4= gk 23 102 o133 AA Fo Add 7Y
o AA 299 7 d9s vebdoh

2.8 = { MV, | SGMVy) < AGWQ) or
SG(MV1)<> AGQ) ¥ o] I 3= 4 HA F

E QY & 089 HAE ANSA Y Fx o,
zixﬂ AA BEL Q9 Z 2EEY FAAE AL £
Fia=

S; = AMVy, MV, MV}, Sz = {MVa, MVas,
. MVg)oldt & wf, A" Zoje gn 2 ¥
HE e

(SQB(MVy) UNION  SQBMVi)
UNION SQB(MVim))

UNION...

UNION
(SELECT AG@), AGG(Q)
FROM (S@B(MVz) UNION ALL S@B(MVz)

UNION ALL..UNION ALL SQB(MVz.))
GROUP BY AGQ)
HAVING HAV(Q))

Z S &3k AA FEY 229
UNION #2412 Abgsled slube] UNION T
o2 BgEh Sl &3le 45 REy 2
E£ UNION ALLE ¢FH3 AGQQE ]
GROUP BY #£& Xg3h= UNION ALL-GROUP
BY #o= E3HL. S0 B¢, HAV(Q)7} NULLe)
ol HAV(Q)E X3 HAVING de] dasic)
¥, AGG(Q)Y &3t AA T agg'(me, A9
HA 4 ageim)el agge{MIN, MAX, SUM}? 74
Qo= agg’ = agg®)il, agg = COUNT ¢l 7%=
agg’ = SUM o] Ht}, wiAgoe g, i1 Sp9] F A
Z UNION 378 58 58024 shte] 444
= 7<1¢]E A‘}J]Hb‘h:}

o 4: o 19 Fe) Q9 N AFA JMO g7
2o

oA 1 41-8e] Z7e) s C(QN={MV:, MV,
MVs, Sales}elty. T4 19 71&g FHEsd MV,
MVz MVz AR A9y, 7] deof 9L th
3 o] AV (1Y 4 BR). |

QR(MV;) = { (['USA’, ‘USAT],
+00), +c0)), (['CANADA,
1999],(- 00, +o0), (~co, +00))}

QRMV2)={ (['USA’, ‘USA’,
+00), (-0, +0a)),

QR(MV:)=(['CANADA’CANADA’],[1997,1999],

H
==

oo M wo
eI T T

[1997, 19991,
‘CANADA’],[1997,

(=0,
(=oo,
(-0

(1996, 1996],
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(00, +00) (-0, +00))}

A 20 MV gk 2Ee B850 A4 #AH2 o
&3 Zvh QRMV)l tigt AWd Hoe Quv
({nation, year, NONE, NONE), {(['USA’,USA’],
[1997,1999], (-o0, +o0), (-co, (['CANADA/,

+00)),

‘CANADA'], [1997,1999], (-o0,+00), (-00 +00))}},
(state, year, NONE, NONE), {SUM(sales_dollar)})
o]t}

R BE5 SQBMV)SY 7 8488 T o)
Aejdry,

P=(state, year}, AGG={sum_dollari}. AGWMV;)
=AG(Qne)RE SUM(sales_dollar)7} MV:¥ sum_

dollarie 2  X&Hck  R={MV; NB(Store)}olrh
AGMV: 1)={state} Z2{nation}=SG(Quv,1)°] 1L
AGMV1, 1)={state}2{store_id}=I',0|22, Store -
Eﬂ"]%] ek Wxd #Heol B2 NB(Store)9he] =9l
o] Badlty, AGMYV;, 1)=AGQ;, 1)={state}°]x, SP
(QR(MVJ), 1)= "nation = 'USA’ OR nation = 'CA
NADA'" o|2& NB(Store)e t-23 Zo| AFoHrh

(SELECT DISTINCT state

FROM  Store

WHERE nation="USA’ OR nation="CANADA') NB;

AGMV;, 2)=SG(Quv, 2)=AG(Q:, 2)={year}°|2E
Time = gHolExge =98 Hart gtk JC =
“MVistate = NBpstate”, SC = “year=1999" o]t}
SP(QR(MV7y), 2) = “year=1997 AND year<1999”¢]
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SOBMYV;) : SELECT state, year, sum_dollar;

FROM MV, (SELECT DISTINCT state
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WHERE nation = ‘USA’ OR
nation = 'CANADA’) NB1

WHERE MV.state = NBi.state AND year<1999
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Aod ¢ Ut (29 39 @ F=E),

QABMVi, MV, MVes 242 SGIMVD> AGQD,
SGIMV2>AGQ), SGIMVA>AGQ)E &) u
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L2 dAAste] 39 UNION o5 EE Az 2o
E ALY & Utk 1 ARe Qz'ﬂr 2t} I

T, o 29 QoA AFEE S8 HEE HA R

dlolep o)z 2] 28 A A

2 (20016
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