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Load Balancing Method for Query Processing Based on
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ABSTRACT

Grid database management systems are used for large data processing, high availability and data in-
tegration in grid computing. Furthermore the grid database management systems are in the use of manipu-
lating the queries that are sent to distributed nodes for efficient query processing. However, when the
query processing is concentrated in a random node, it will be occurred with imbalance workload and de-
creased query processing. In this paper we propose a load balancing method for query processing based
on cache Management in grid databases. This proposed method focuses on managing a cache in nodes
by cache manager. The cache manager connects a node to area group and then the cache manager maintains
a cached meta information in node. A node is used for caching the efficient meta information which is
propagated to other node using cache manager. The workload of node is distributed by using caching meta
information of node. This paper shows that there is an obvious improvement compared with existing meth-
ods, through adopting the proposed algorithm.
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Algorithm EventCreate( pData }

Input
pEvent Y2AE OIME 28 HOIE
Output
Meta H QUE CIOEIN HQE HE Y2@ v

ERR_NO_VALUES :
ERR_SEND_MSG :
SUC_SEND_MSG :

R OOIEI e ASE BY
UERKI 2F BIAX
S QOHE 2 FAMAM ML » 0N OB £5F ¥

Varigbles
Cachelnfo : TAI JH401 HBE WOE
CacheTable : MHE YHSS TG HOIE
Begin

01: Meta := FindLocalCatalog{pData):
02 : [f{Meta = NULL) End

03: Cachelnfo := CacheTable.find(Cachelnto):

04: {f{Cacheinfo = NULL} then

05: Meta = GetMetaListFromMDB{pData);

06: If{Meta = NULL) then

07: Return ErrfHandling{ERR_NO_VALUES):
08: Eise

09: if (SendtoMsg(pData.Meta) = FALSE ) then
10: Retum ErrHandling(ERR_SEND_MSG):
11 END it

12: CacheTable.input{Meta.NodeAddress):
13: if (SendtoMsg{Meta,CacheTable.NodeAddress) = FALSE ) then
14: Return ErrHandling{ERR_SEND_MSG}):
16 End if

16: Return SUC_SEND_MSG:

17 End if

18: Else

19: If (SendtoMsg(pData,Cachelnfo.NodeAddress) = FALSE) then
20: Retumn ErrHandling(ERR_SEND_MSG):

21: Endif

22 : Eise

23: Return Meta:

24: Endif

End
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Algorithm OptimaChoose ( Meta , RequestNode )

Input
Meta R E2RH QS 06 I
RequesiNode COIMES RFe LS B2

Output
ERR_NO_VALUSE
ERR_SEND_MSG

SUC_SEND_MSG

©ooys HOoEI a8
WERD Q8 HAX
DEES HE BRE 28 5 M8 29 43 HAX

Variables
Metalist © BIE JOIEHICIARRE AN BHE e I AUAE
Systeminfotist DA LE89 w5 32
Metainfo ©HEC BE FHE A oSY MHE =

Begin

01 : MetaList := FindToGroupTable(Meta):
02 : If(Metalist = NULL) then
03: Metalist := GetMetaListFromMDB(Meta):

13

04:  iH{Metalist = NULL) then

05 : Return ErtHandling{ERR_NO_VALUSE):
06: Endlf

07 :End if

08 : folist := G {MetaList):

09 :For i = 0 to i < SystemInfolist.Count step i++
10 MinS = Sorting{Mi £0.5) ist[i])
11 :End For
12 : Metalnto = SystemTi Mi ), Matal.ist)
13 : H(SendtoMsg{Metalnfo,RequestNode Address) =FALSE) then
14 : Return ErrHandiing(ERR_SEND_MSG):
15 :End if
16 : lf(SendtoMsg(Metalnfo,Metainfo.CacheAddress) =FALSE) then
17 : Retum ErrHandling(ERR_SEND_MSG):
18 :End If
19 : Return SUC_SEND_MSG:
End
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ERR_NO_VALUSE #wjAl A& w3t g8 %
8 %o}, GetSystemlInfo() &8 F& £ 08 dlA &
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q & 09 NM F 11 7K Z=E Y3 & 10
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Algorithm HighWorki oad { HotNode )

Input
HotNode : MEE = EZ RE B0 38
Output
ERA_NOT_GROUPNODE : TA0 D\ £8= =S50 Ol @F MAIX
SUCCESS : g 43 oY
Variables
CachedMetalist a1 L8 HYdl=s 589 3
Begin

01 : If{GroupNodeList(HotNode) = FALSE) then
02: Retum ErrHandling(ERR_NOT_GROUPNODE):
03 :End if
04 :C; ist := NodeToMetalnfo( HotNode }
05 : IfiCachedMetalist = NULL) then
06 : Retum SUCCESS;
07 :End if
08 : For i = 0 to i < CachedMetaList.Count step i++
09 : Hf(SendtoMsg(CacheMetalist(i) Meta. CacheMetat ist[i).CacheAddress) =
FALSE) then
10:  EnHandling(ERR_SEND_MSG):
11: Endif
12 1 End For
13 : Retumn SUCCESS:
End
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(Z321F 3-4) i+ ol XMe| by

A C iss ( Missh fo )
input
MissMetalnfo et DiAE ol 3L
Output
ERR_SEND_MSG HERI 2F HAX
SUCCESS H g 48 oY
Variables
CacheMgr : B RN 22X Y
MissMetaList HRE WY 2B W =SB B
Begin

01 : If (MissMetalnfo.Group = CacheMgr.Group) then
02:  If{Sendite Mi 1fo, Mi fo.CacheAddress)=FALSE) then

03: Return ErrHandling(ERR_SEND_MSG);

04: Endif

05 :End if

06 : Mi ist = GetGire MissMetainfo):

07 :For i = 0 to i < MissMetatist.Count step i++

08:  If(SendtoMso(Mi istli].Meta, MissMetalist[i].CacheAddress) = FALSE)
then

09: ErrHandling(ERR_SEND_MSG);

10: Endif

11 :End for
12 : Return SUCCESS:
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