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;OLAP(online analytical processing);

: TP311 A
OLAP(online analytical processing) . OLAP
, , OLAP
! 1
FPUS(frequency per unit space). 2 FPUS -3 .4
5
1
1 a, : , (sales).
1 . ALL
1 (2,
* : 2000-08-23; : 2001-01-15
: (2008100)
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D =< : u  v,uxv Y u. Y
u ;
2 DB.DB DB ,
Dimension Product : Productld —Catagory —ALL Dimension Location : Soreld —»Area —ALL
Fig.1 The dimension hierarchies
1
1 2 , P,SCRA Productld,Soreld,Category,Area ALL,DB=
(P.9.
) %
[v]- [3] . @
2( ). MD q
o R QRO
d  {0uR)(2R).(aR), d MD | @‘@ @
d R li : l;
" (;,R) li.  L,=ALL, i Q @
q q , By d={(1,R),(I2, @
Ro).....(la Ry}, By={lula... ld}. Fig.2 The lattice of multi-dimensional
. datain Example 1
= : p q q 2 1
P, p<gq. . p=q Bo=Pas p
q
, P1,P2 A; 0:={ (Productld,{ P,P2}),(Area,{A})}. Ay
3 SLS S 3 P1,P, d={ (Productld,{ P1,P,}),(Soreld,{S,S;,S3} )} -
01=<0>.
Q q f(a).
3( ). Space ,
NP- , . Q
; » F@/al- f(q) » ATz a R Tiza a1, d
Jahil i R R
1. (FPUS)
Space, Q;
: V.
V.=,
WHILE Space>0 DO
vi=Q  f(a)/|q| a;
IF Space>|v| THEN
Vi=V {v};Q:=QHv};
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Space:=Space-|v|;

EL SE Space:=0;
ENDWHILE
RETURN V
FPUS O(nlog,n). ,FPUS . ,
: f(a)/lal
2 FPUS
FPUS . ,
Bopt . FPUS Bopt
3 , Space=10,FPUS {v}.v B(v)=400(
8). u u B(u)=100+90k. k ,B(u) B(v).
B(u) B(v), u
, FPUS
,FPUS
FPUS
A . - o 4( ). v,
Of the digit pair of each view, the former indicates the view size and
the later indicates the query frequency . \Y Vv
) , \Y ' V).
Fig.3 Query set breaking the sub-view restriction QW)
3 , ueQ(v), u U<V
w u<w  |wi<|v|.
ueQ(v), v=Q}(u).
5( ). v, v v ; F(v), F(v)=
f (V)+ZueQ(v)f (U)
6( ). FPUS V, / w. \%
z, z ‘F(@)/|z<f (wW)/|w.
FPUS , .
7( )- V,yveV, \Y , Y,
B(v,V)=I1Q ()] f (W) +2ucqu(IQ (W HuD f (u).
8( ). Y B(v) v DB
B(v)=IDB|f (v)+(IDBI-V)) Zucqw f (U).
v v DB : v vooQV)
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DB, V. ,
[4], :
FPUS , [2] BPUS .BPUS
v, B(v,V)/|v| , v o,
Bopt,V . f=|vl/Space, BPUS
Bopt 1-le-f e .
1. FPUS BPUS B Bg,
,  Bg>Bg/2.
FPUS BPUS F B. , BF=Bn F.
F B v Qr(v)  Qg(v). ) \Z
veBF,Qr(V)  Qs(v)
F BF,Fi,F, F3 , Fi BF F
B—F JF3=F-BF—-F—F,.
B F v Bg(v)  Bg(Vv). S S ,
Ba(9=2vesBa(v),Br(9=2vesBr (V).
BF B-F B BFFLF, Fs F ,
Bg(B)=Bgs(BF)+ Bg(B-F), Br(F)=Br(BF)+Br(F1)+Br(F2)+Br(F3).
Fi,FoF3 v,
Br(v)=IDB] f (V)+(IDBHHV]) Zucqq f (U)2[DBIf (v).
Br(F)=2ver Br(W2IDBIXycr f (V), 1€{1,23}. (1)
N Vv,
Qe(V)—F1Qr(v), 2uequir: F (WS ucqrw f (),
Bg(V)=IDBIf (V)+(IDBHV) Zucqumf (U)
=|DBIf (v) +(IDBIHV]) 20 qs-:f (U)+(IDBHV) Zucquw £.f (1)
<IDBIf (V) +(IDBIHVI) Zueorf (U)+IDBIZ ucquwye r.f (1)
=Be(V)+IDBXycquy rf (U).
, Be(BF)=2vc8rBa(V)<2yveerBr(V) + DB csr 2ucquw) i (W)=Br(BF)+DB[X ek f (V).
(1) :
Bg(BF)<Br(BF)+Br(F1). 2
B—F: A
Bg(V)=IDBIf (V)+(IDBHV) Zucqumf (U)
<|DBYf (v)+DB[ ucqumf (U)
=|DBIf (v)+[DB[Xucqus(—r-f (U)+HDBIucqs rf (U)
=|DB|F(v)+DB|Xucqs- o (1)
Bs(B—F)=2\5-Bz(V)
<2 vesrF(V) DB yes 2 ucquwy rof (U)
=2 vesrF(V)+DBX\cr, f (U)
<D veerF(V+BE(F). ©)
2 (3)
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BB(B)_BF(F):BB(BF)+BB(B_F)_BF(BF)_BF(Fl)_BF(FZ)_BF(FB)SlDBleE srF(V)-Br(F3)<|D BlzveB—FF(V)-

w F fw)/|w| , B—F v, FW/IVISE (W) w],  FV)T (w)/wix|v], ,
Ba(B)-Br(F)<|DBIZ\ 5 (V)<IDBIf (W)/|W|x2yeprlV]- (4
F v, f W/ (W) w], T (v)=f (w)/|wx|v],
Br(v)=|DB| f (v)=|DB] f (wW)/|w]x]v],
Br(F)=2verBr(V)2[DB|Xyerf (V)2|DB[Xycrf (V) [Wix2yerlV]- ®)
BPUS FPUS Space ,
2veelVIEZvealVIZ2vee £ IVI. (6)
(4~ (6)  :Br(F)=Bg(B)-Br(F), Br(F)=Bs(B)/2. 0
1. FPUS (1-Vef)2 , e
,f
Bs 1-1ef 12
,  FPUS BPUS,
PBUS , FPUS , :
PBUS “ "
( ),
2. .
: a, Space, V;qeV.
S=Space; //
Viemove:=; I/

search:=TRUE; //
WHILE S<|g| AND search DO
vi=V T (V)] ;
IFf (v)/vl< f(g)/]g] THEN
Si=St|v|;
Viemove:=Viemove {V}; Vi=V{V};
EL SE search:=FAL SE;
ENDWHILE
IF S>|g] THEN
Vremove ' Space:=S
0; Space:=Space-|q|; V:=V  {q};
ELSEV:=V  Viemove:
) q :
D ) (Vremove:® ) )
2 , , . q
q, a.
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)

15M .
@)

10%

PBS, [8]

FPUS , BPUS
[5] 4 DO,D]_,D2 D31 4,3,4,3
1.
Table1l Count of the members of multi-dimensional data in each level
1
Levels Dimensions
Do D, D, Ds
3 1 — 1 —
2 25 1 5 1
1 50 25 25 10
0 100 50 50 50
DB 500K , CUBE
) . 90%
y ,  80% 20%
10 000 10
CUBE 0%~20%.
g 600 [
< 500 %X —e—FPUS
» 400
§ 300
S 200
g 100
O o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
012 3456 7 8 9101112 1314151617 18 19 20
Space of views/Space of cube (%)
) /Cube
Fig.4 Query cost based on different evaluation algorithms
4
[2]
O(kn?) BPUS. . [6]
; (7] O(nlogzn)
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Abstract: A novel method is proposed to select materialized views of multi-dimensional data called dynamic
selection. The idea of dynamic selection is that the system is in charged of collecting the queries to obtain their
distribution. The set of materialized views is adjusted dynamically according to the queries’ distribution. The
method is given in detail including the algorithm of single-step selection and the instant adjusting method. It is also
proved that under certain constraints, the performance of the single-step algorithm is guaranteed to be no worse than
that of the optimal one by a certain bound. The experimental results show that the dynamic selection is more
effective than other solutions.
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