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H OLAP FEH#ICIN“ T4 SR G E LA AR FEA SR L BENENERE. S TERACNERBTE
FBEEZ LS, CHEFEP ERRE R T H T IRGEHEN EF. S—1 OLAP A B H 8L &b
B X AR EREUR, T B FREEDS R MERAAEN (R ELNBRAT SRR MRERRIECH
88 AL, TF 3P i v o T R P R A S I (kR B R, 8 2 R A AR B AR — B W,

FTHER¥EA D, Quass #HH T —f 2VNL (two-version no-locking )30, FI AR A S8 S ik (L8
] B B BL AP — BRI . 2N R SR 2 RITAR 4¢ 55 8 7 R A5 41 ) 1 3 4k 0 00 1 B 45980 S5 4 L T R
RS TR AR R RN E RN E R R AR T A LT YR THEAEZE 4
W AR B R A B S ATAR A L LS e P R R AR R TS AT, 2VNL B E R R A R
LA —EEREES TAH 02X BT HEE N EEMARS

s FHEE AR T FA A TR PR, F A A A TR A P kAT R B E S HE
B EM OLAP XM#R LW ER H4EEM TBERER T,

» 2VNL EEEF ot m B0l B, Fod B0 RS g TR A Lo PR il o1 8 e e &, &
HHEBE AN RTINS oVNL B RE T m B S TR s ml & AT 25 g 4r iy 47
HERIF SR,

cHFHEEARATHAA RS, ML REERY — 4 S5 FHEG 8%, X RRF T AFEAT £
LT AR o X B A R e R B R F

#Kjtﬂ’uﬂﬁ(]"MVCA & WA 3 B F 5 (multiversion compensating algorithm, &3 MVCA) B T 8% E
ERMEFRETHPFAEN — S DREFAHRT LR X EmE MVCA HiES A MVCA-dw #
MVCA-db B#04r, 4 BI7E DW S DB S0 77, B R A 3 E S AR EHLE], S E 0 IR G MM S A,
A RIETE AT 4R 6 b S fb A A R TL B Y F i, OLAP HiAREGE —HHNER.

? MVCA B3k

2.1 MVCA PERBER
db up: DE & HAEE T RN, a5 s 2%,
ins(r.e) . ERFE r PIFGAICH 1
dei(r ) MREFE r FRERTH 2;
mod{r. e ) TERFE r DA . FHITH ¢
dw_mp: DWW IRAEASPBEEEEGEEEY, ERMNERA TEHLERNER;
drw.olap, TIW Si&HF A P EEE K, T8 B AR B R34 OLAP A
db_mu, DR 35 % MY 5/ dw_me B85 8RB 58,
db_olap: DRIREHRM TR dw olap HHAGHHEEZE,;
dw_ack, DW ¥i¥% &P B DEBRERIS —HER B EREPERETANKE
o RIVEFRRY 4B,
2.2 MVCA-dw liE
MVCA-dw 52 DW 5500 E # i # BFTRI 5. B IR T ECA HED R modify BRIERI ST 9 1&
LA E e g E B &, il S MVCA-db B B WV SRR PR —BE BEREDT.
5L i =0.=0,Collect= B, TTRAS = . T.,.=
¥ DB 384 H AT T B AR 7 b3
db_up (7Y,
HU=ins(r.¢) then
{z'—H—l;Q;ﬂV(r.t)—onﬁuafP,Q,-(r,t);
FiE dwmv(QOE DB %,
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UQS<IQS+Q,;: P;i=1;T.,« T+ lins{r.t) )}
Else if U=del(r.2) then

=i+ 1=V (rt) — Zg cvasPQCr )

K& dw-mu(Q)F) DB %,

UQS«UQS+Qi 1 Py=—1;5T yT.op+ (del(rs2d); }
Else if U7=smod (r,#,.t;) then

{i=i+1 ;Q&=V(7’o$1)_szeUQSPij(rvfl)5
Rik& dw_mv(Q)F DB &,

Pi=—1;3i=i+1 lQizv(f’tz)—ZQJEUQEPJ‘Q;'(?’)Q.) ¥
£% dw_mv(Q:)F DB,
P=1UQS+UQS+Qi—1+Q:i Ty Top+ {mod (rty1s13) ) 5}
db_mv (Ai):
Collect+-Colleci -+ P: A: s UQS+UQS— Q4
If UQS= then{ MV <MV +Collect ;
Repeat{V s€ Top s Hik dw_ack (s)F] DB % ; }
Until T, FIE R RIFLBREEL )
o ¥ S
¥ AT R3%H OLAP N H.

L —it % DB R MEFOEFEERKE,DW 5K 88 H0FEEHMELE, UQS (unanswered query
set) BB Fio R AN M & R B 45 BB B . Collect E— P IG AR, BT HLEFERENA - REYE
HE) A dw_mv BHWNERE.DW R EEPHRA H Collecs EHTHARE.V BEECEFEL
AL @ 3LV =r e, W V(mL (2,31 =02, 310<r (Bl n A TALZ, 3B ARALHHEH X R). Q
£ DW e H DB WHER B LSV EU MV ES VN ERERE R THYES. T8 TidR DB %
MEEEHRRE AX R FHES R B Lk b A q’EyDW WHREEYEBEAMA T.,. 8% DB HiHHE
o A B S D B0 T B L
2.3 DBIEHBEBERT : .

N T ESEAERH P ARG S8R DB e E0E 7 R B0 A0 R AT H R T R FE XA
BEFEL DB W A 8 I8 B f IE R B, B M MVCA % A & R s J7 sout 303 B o A R ST AT S il A .
X F S EE o TTAE A9 “modify T4 HEAE N A R — D ETAE A AU 704 TH R A Y e RAEE BB, R
B DW S R R R 25 A AT A L B BN B R B P T Y “delete " BMETF RN, T AT F hp H
tp PIA-HEET 43 Bl F B IH ) REA A YO A R 1 — IR flag KRS FIEBZEE, HFRESIIAES
E#EH. flag A4 EEAE.

I: insert $RIE. 72 02 B T 4L 8 A LY . LA 4 1B DW R KAY im(‘i{,t)ﬁ’»ﬁ'ﬁ‘é’lﬁ.lﬂﬁﬁﬁﬁﬁ“ ATCERR
B EBAWED. flag R TATRES N DW BMEKH dw_olup EIBE (H HEERH K BB K %
EAARE S, (HRTUEE dw.mo HHMESHEEEZR.

D delete $7i2. F U Y AT DA R BB MER B GRS , BH L T DW 5 & R8T H FHY del (ro0) B, 7]
I TTHBBIR. flag HD"MTARESE S duw_olap EWIZH.

M modify Frid. P MM THKE FikiFid BRI TAENEEAFBEA Cache EMM. EH BT
NS Y dwme EHAEXHBERESH, BEEENSE S duwolap ZH. A EWT DW 3 5 i 0y R 8
mod (r 214 ) 0 o B AR 0 B M A MBS 248 A — MR AN R F R A M H R A2 E B S ¥
Sag BHA”.

A B ERCN AT S S REZR.
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2.4 MYCA-db W&

# DB ¥ ,MVCA-db Bk F H & BUAC 5 X 5 S8 SR T M R P , AR TR B I 54 ) R R g o —
FIRAE. B4 DB WE BE ERE N M A, DB AT HEHCHBERES ST DW BTELBENHE.
B 5 T R A B — S ERTRAF, DB R EA NS LR, UBART LB WIHN S L R4ME. DB 5
MR AR A SR

ins(rat); ERFEr PREATH

delCroty: WK F r JNBR LA ¢4

mod(rtistz) « A 8 EH r PEITTH 71,

DB SR DW BMSERE.

db—up ins(roed ) sdb up{del(ryt) ) idb_upimod (r.t).1:)7.

ZEHEREBREATHRERNG. REHED DB R BFFWEK A DW K H B, MVCA-db #
HARE DW S R 5 A TR Y0 B R A I A £ b 2,

dw_rmo{Q;): E1.
L MFYre@ o BiEQ EHRY RIS Repeat {
) AR R - PETA A . XHF e,
(2> B TTALSE Q EE A 4R, if . flag=M then Ul BAETHIA

else f ¢ flag#D then it}

dw.-olap(Q);
(D) MFY re EHEE2ES - TifTHE: NHiE2

(2) BRI Q B AT R, Repea;j; .
. . ; ter,

{3) Kk db_olap(A” )E] DW ¥, if 1 flag— AFD then s

dww ack(s), else if ¢ flug=M then [FldFIHR A}
if s=ins(r,t) then t. flag=A /> ¥ ¥ Until e B 2.
D flag BRE x

else if s=del(r,t) then MG » PHTH ¢

else if s=mad(r.,#;,#2) then
(IR B - R OTE £
if to. hp=t.tp=A /» BIART—PIREHCHR */
then ¢ flag= A}

3 RBIATH

EH2VH,RAE L3 MVCA FEZET T MR, K R ITHE S — S8R 5 R MVCA %
BB R b R E R T S P R 5 T B 2N A — bk ) Y.

T DB SR EFRF AR oA
flag | A B fug | X v z
e Al o T N EEEEE
A 2 4

RS EANA A REE X V=< ) UV g5EASEH MV —1[1.2],02,2]). %
JETE ) — B 16 ., DB % 9 08 B 1T T 34 T B AR 1E. -

del(ri,[2,4°);

mod (ras[4,5:21+[4,7+813;

ins(rys[449,6 1),
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T HCHE & e A E AL MBI P A B (R SR BV R DB S T EHHRENHEZ RO EH T —1

OLAPEH Q.
Q; select X,Y .2

from .
where Z in
(select Z
from V)
OLAP EH¥ Q 2HF TEHEFNTHFER.ONQ RQEENERY «.
‘@ select Z Q" select X, Y,Z
from V from ry

where Z in a

TEASEH MVCA BENEE T BARNT QAT e Rd v s ca B4 0 v ={([1,2].[2.27}.
B QR EHMERR a= 2 BERTTH " HFN Q" Jui DB MNHEESEM T EHERE . F o ayma
(4.5, 20 & HTA 4,7, 8 B R P TESH Z=2f W, B Ul Q* HITRBFE B AT Ry, XA R
R, A0 R4 R B R 04,5.2]. B4R OLAP EiM AT BN T Bk DW MM EH A mEPEH 7
=20 FCL , T DB 3 A9 %R 4 H 3B G 520t i i I G BE, AP R FE R Q A ERE S EH 4
AT H G RRAAIE T Q WIE T HIBR FES G REE.

TR MVCA HTAN RBISGE ¢ ES BB b, O B2 4 el )E TR IRS MVCA B E
B AR H AR T — B o] REY

TE DB 3 (T; REHR)

T8 rHICE2,408) flag BN DR E db_uwpidel(r.[2,4]3;

To: 48 r SRR [4.5, 238 A Cache (4,7, 81 ARM[1,5, 2R 1B B 4.7, 8 8 flag A M BN db
np(‘mud(?'z’[4q512l,[4,7,8:|)};

T3 TE o FHEA(4,9,6], W flag B 1R dbupiins(rz, [4.9.6])).

DB St ¥ ERIT T B BREZ G B IT L

flag| a4 B feg | X vz | mEE
Fl L
: A1 4 : M |4 7 8 |[4, 5. 2]
D 2 4 I 4 9 6

f£ DW 35 )
Ty WL B db—vupidel(r1,[2+4])): B3 dro_mv(Q),HF
=V r,[2,aD=Maz (2,4 < r);
Pi=—1;
UQS={Q};
Top={(del( r1,[2:4])}3
T5 W E db_up (mod (2, [4,5,2], (47,810 KR dw-me (@) HF
=V {7, [4,5,2]) 2+ < 5. [4,5.2]
=114,z =] [4,5,2]) -+ ILs.2 ([2,4 1< (44542005
P,=—1;
RIE dwmv Q) K
Q:=V((r\[4,7,81+Q,((+,.[4. 7,810
=, (r <] (4,7, 8]0 +1az([2, 410> [4,7.8);
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Py=1;
UQS={Q,Q:,Qs )
Top= {{del( 7 ,[2,4]10), imod (r;,[4,5.2],[4. 7.8},
To: LB db_upinsGrp s [4.9.6 1)) B#E dw_mv (@), P
=V {(ray 4,960 +Q1 (0 [ 4,9,6 107+ Q:{ (2 [ 4,956 100 — Q< (3, [ 449,617
=V{(r2s[4:9,610+Qi{(re s [4,9, 612+ (V{(r2s [4,9:6 D) F 1 (2, [405,500)
— (V{0 [4,9+610) + (s> [4.8.6])0)
=V {(G2s[4,9,6000 ¢ (r:[4,8,610
=M z{n=<G4,9,6 1)+ e 2([2,410<0 T4,9,87);
P,=1;
UQS=1{Q:.6.Q:,Q.};
Top= el (r,[2.,4)) {mod (r1,[4.5,20.[4.7.8D) ¥, iins(r2,[4.9,8100 )5
Tr: F P EEHOLAP A1 Q. & B HAT @ A MV H183) Z=2F ,OLAP [ DB 84 5T 872 #H dw-_olap
@ EFQ =Hxrzlozoilr)).
Z DR %
To i W) dewmo(@y) 7 MVCA-db B35 B E A—{[2,81,02.6]} s B2 db_mz(A,)y
To:WeH| dw_mv(Q:), B H MVCA-db B, HHE A= 1{71.2],[2,2)} 1 £ db_me(4y);
Tio: LB dw_mr(Q:) L MVCA-db Bk, it B H A= {([1,8]. 2,81} K& db_mu(Ay);
T HCE drwerme (Q2) I MVCA-db 88 T A=1{[1,60,12,6]} i £ 1& dbomo{d )
T Wi F] dew_olap(Q" ) B FH MVCA-db B - HE 4" = {[4,5.2]1 RiE db_me(4").
EDWE:
T WE db_mu(A,);
Callect=14{—[2,8].—[2.6]};
LQS={Q;,Q: Qs };
T W db_mv(Az);
) Collect={—[2,8],—[2.61.—[1.,2],—[2.23};
URS= (@R} 5 '
T : B db_mo(As);
Coltect=(—[2,6],—[1,2] —[2,2],[1.8]};
UQS={Q.);
Te YL B db_mu(AD;s
Collect={—[1,2], ~[2.2],[1.8],[1.6]}:
UQs=;
MV {[1,21.[2.2]}+Collect={ [1,8],[1,6]} GIREARLMEEP TR IEHERE R,
Ri% dw_ack(del(r,[2,4]))5.
B dw_acklmod (r;,[4,5:2].[4,7,813);
Bt dw_ack{ins(r.[4,9.61));
T UB] dbomu(A” 3804, 5,2 R T4 OLAP W GX R OLAP* T " AWM EREE).
£ DB 3.
Tho: P dro—ack{delr (2,410 M PHEEMEL2.4];
T : W B dw_ackimod (r;,[4,5,27,[4.7,810) s A~ P EEMIBR[4.5,20, 5% (4.7.808 flag BRI A
Too: WH dro_ackiins(r2,[4,9,6127 % . F[4,9,6089 flag BH A
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EWALUEH MVCA BEFRIE T DW Sk MA B T ERAEFER . MV ={[1,8],[1,
61}, 70 BARE T EM LA E T BNR O R, BAMBECEN T "N QBRI T —HHER.
(4.5.2]. MARED.

4 HWiR

W PR EE R R R BT BAIRA, AMTH RSN RRE S B AN, JIR S f DL 45 2Byl
R ERHEUE, UMD X TG TERRAR T -RUBERWEELR Y A MVCA IRERT 8E
BHERYEF RS AN R RS, F T ERERE BRI RET IR, T2
RABGREHE R BER KRR R A C AL E RRHAE R - BHEHREER.

$¥ 300

1 Quass C. Materialized views in data warehouses [Ph. D. Thesis]. Stanford University, 1997

2 Srinivasan V. On-line pracessing in large-scale transaction systems [Ph. D. Thesis]. University of Wisconsin-Madison,
1992

3 Zhu-ge Y. View maintenance in a warehousing environment. In; Proceedings of ACM SIGMOD Conference. URL.
http. //www-db, stanford, edu/warehousing /warehouse. html, 1995

Consistency Algorithm for Data Warehouse On-line Maintenance
LI Zi-mu SUN Li-min ZHOU Xing-ming

(Department of Computer Science Changsha Institute of Technology Changsha 410073)

Abstract A warehouse is a data repository containing integrated information for efficient querying and analy-
sis, which data come from the databases or the other info-sources at different places. Materialized view is the
primary information entity stored in the data warehouse. It must be refreshed when the corresponding data
changed in the database. Consistercy problem will be arisen during materialized views on-line maintenance be
cause of the invention of OLAF query, In this paper, the authers introduce a new algorithm, MVCA (multiver-
sion compensating algorithm}, using multiversion and compensating techniques, along with acknowledgement
mechanism to synchronize the maintenance process between the dsiabase and the data warchouse so as to ensure
the data consistency. At the end of the paper, the authors illustrate the application of the algorithm by a typicsl
example.

Key words Data warehouse, materialized view, online maintenance. data consistency, MVCA (multiversion

compensating algorithm),
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