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Abstract ; In this paper, a Version-control Set Refreshing Algorithm (VSRA) is proposed, which uses in-
cremental maintenance, version-control and batch processing mechanism to guarantee on-line maintenance and
data consistency, VSRA not only reduces communication between database and data warehonse, hut also pro-
motes the refreshing efficiency of materialized views. Users can perform on-line analytical process at any time
and get correct results with VSRA.
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On-line maintenance of date warehouse has heen attracting more attention recently, Reference [1] gives a
three-iier data warehouse architecture s shuwn in Fig, 1. Tt has many advantages cotupared with the existing
maodel showed in Fig. 2[4, However, it often aggravates the traffic between DWhase and data warehouse. We
propose a new algorithm called VSRA 10 solve this problem. It works with the three-tier architecture we pro-
posed, collects data changes in databases znd packs them together as a set to send to data warehouse. Data

warehouse batch processes this set and applies the result to the materialized view tor refreshing.

1 VSRA in Detail

VSRA is made up of three parts: view maintenance, version-control and GLAP query.
1.1 OLAP query

Definition 1. Message tvpes in OLAFP query of VSRA .

olap_start{g,}: message sent to dara warehouse when query ¢; starts.

olap_end(g;): message for data warehouse when ¢, finishes.
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dw_olaplg/ ): message from data warehouse to D'Whase where ¢/ is the drill-down part of g..
dwb_olap(a’): message from DWhase to data warehouse where a is the answer 10 g/ .
sys_ VA message of version advancing for data warehouse and DWhase.
4 At data warehouse
Initialize ; UQS~—5; //UQS is the abbreviation of Unanswerzd Query Sct
—receive olap.start{g:}
UQS«UQS+{q.};
il g; needs drill-down then {decompose the drill-down part ¢" {rom g;;
) send dw_olap(g' } to DWhase
repeat { } until receive dwb_olap(a); }
execute g; in data warehouse;
send olap_end(g;) to data warehouse:
- receive dwb_olap(a’ )
commit a;” to the transaction started ¢.;
—receive olap_end(g,) UQS<-UQS— {q:};
if UQS= then {send sys_ VA to DWhase and data warehouse; |
dat DWhase '
—receive dw_olap(g )
calculate ¢ with R where R{ is the tables of version 0 related with ¢/ 3
a; <answer of ¢ ;
send dwh_olap (s ) to data warehouse;
1.2 View maintenance
Definition 2. For tables K,,R:,... ,R. in database and materialized view V=Q(R,,R:,...,R,) in data
warehouse where @ is 2 query of PSJ, there is a directed graph G in which V, R,y Ry4... s R, are nodes and R,
(i=1,2,...,n) points to V by zn arrow-line.
Delinition 3. In directec graph G, if R, points to V then R, is the parent of ¥V and is represented as R, =
PV
Definition 4. AR7 is the changing set of table R, of version m, U; is the record of insertion/deletion of R, in
database. Key (U} is the actribute reflected in V' oaccording to its definition.
Definition 5. Message types and global variant in view maintenance of VSRA:

VN the maximum version number in DWhbase.
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db.up @W.}; data changing message about R; from Monitor to DWhase. DWhase will change U, te its own

format w, when it receives this message.

dwb_zfsh {AV): view refreshing message from DWkhase 1o data warehouse where AV is the part which
should be applied to V.
sys. delta, message for stopping update AR! from system. The system sends this message when VN =1,
The algorithm first calculates AV based en R!,R!, AR! and then sends AV to data warehouse. Data ware-
house applies AV to the corresponding materialized view. In the algorithm. #(Q. ) =QRl,... , Rl_1.. ..,
ARLRY 05 RD).
4at DWhase
initialize; AR}« , VN1,
—receive db_up (/)
if VN=2 then {Ri«R}u.: //if R? ewists, then update R? and record AR'—ARMPu:; }
£/ in AR?
else (R} RIWa,; /fupdate R! because VN =1
AR AR W, s ) //record w: in AR}
----- receive sys_delta
Ri«Rls AR, VN<2; AV,
while R, =P(1") do
{for ¥V U,, U, € AR, if U,is a insertion and [/, is a deletion and j<(k, key (U,) =key(U,) then
delete u; and u, from AR, //make AR} minimum
AV—AVHP(Q. R )}
until V has found all of its parents;
send dwh rfsh(AVY to data warchouses
dat data warehouse
—vreceive dreh_rfsk (AV)
VeV AV,
repeat { } untl UQS=¢';
send sys_V A
1.3 Version advance
VSRA usee version control to gnarartee data consistency between view maintenance and query. Version
will advance when V! has been created and queries on V? are all finished. Fol.lowing is the version advancing part
of VSRA.
dat dara warehouse

—1eceive sys_ VA

LA / # replace old version with new version » /
Hat DWhase
—receive sys_VA
RY«-Rls RI+=R?; AR« AR? /{replace old version with new version to keep consistency VN=1;

2 Extension of VSRA

VSEA improves the efficiency of data warehouse's on-line maintenance. But it may cause version advancing

to be “starved”. If the queries’ time is too long and other queries started daring this time. version cannot
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advance until all of these queries finish. H this situation occurs circularly, version advancing will be “starved”.
We extend VSRA to three-version to solve this problem. In DWhase, R} is consistent with V!, Rfis the result
of R} and AR!. So we create version V¥ in data wareliouse when version advances alter all queries based on V*°
finished. V?is the result of V! and AR?znd it is consistent with 8!, Three-version VSRA not only has all advan-
tages of the two-version VSRA, but also does not need to extend to n version™®) to eliminate transaction restart

and “starvation” in version advancing.
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