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Abstract In general, there can be many reusable intermediate results due to the overlapped
windows and periodic execution intervals among Multiple Continuous Queries (MCQ) on data streams.
In this regard, we propose an efficient greedy algorithm for a global query plan construction, called
GAGPC. GAGPC first decides an execution cycle and finds the maximal Set(s) of Related execution
Points (SRP). Next, GAGPC constructs a global execution plan to make MCQ share common
join—fragments with the highest benefit in each SRP. The algorithm suggests that the best plan of the
same continuous queries may be different according to not only the existence of common expressions,
but the size of overlapped windows related to them. It also reflects to reuse not only the whole but
partial intermediate results unlike previous work. Finally, we show experimental results for the
validation of GAGPC.
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5. GAGPC(A Greedy Algorithm for a Global
Plan Construction)
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struct Py { // P(i) == Pn
intk; // A2lel AHXY(CQ identifier)
intw, //REF 37|(window size)
intT7; //AH A8 AlZHactual execution time)
double** RR; // CHE & 2| 9t2| XY ALE H| E(reusable ratio)

b

1% 102 Aod dolg F2E ngoz RE A
Aol FHE FAsle ZEA|Aelt), o] ZFEA|A9
3 EREE O x E)olth oldf n A2 Hg
& Ao AFCQ AR 9 Aol Ex
T APOlE WielM Ay A0} s B A 4F
Sgrolrt

522 A8 AtelZ o £x3h= SRP #7]

o ol FF CQs, CQy, CQ:7F ST 7MY
3 HA.

ICQ, | (o ANB»C 5B, 108) | Qs l(b,A"B,lI]E,I&E) [ Q. I(c,hc,sa,iﬂ!!) |

A

i >

Procedure CONSTR_PNT
Input : CQSet -Set of continuous queries delivered to a system
EC - Execution cycle among CQ
Output : p_list - Linked_list to store execution points
BEGIN
1 WHILE( CQSet + ©) {
Get a continuous query, CQ, from CQSet
Calculate the total number of execution points of CQ in EC
Find data of all execution points of CQ of through ‘FOR’ loop
Add them to p_list in order
CQSet=CQSet— { CQ}

}
RETURN(p_list)

e R RO SR N
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qolth. 113 11 A Aoz A" AHE
“FREE0” a1, e Aoz dFe] BoJx A
72 o] SRPE T3t &, Pu(2) & Pu(3) Ao
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Procedure FIND SRP
Input : p_list - Linked_list to store execution points
Output : SRP_LIST - Linked_list to store each SRP
BEGIN .
Sort all execution points of p_fist in non-decreasing order on their actual execution times
Get the first element from sorted p_list
Append it to a SRP
WHILE (the current element is not the last element of p_lisf) {

Get the next element from p_list

IF ({join expressions of CQs executed at the current element and the next element are common

&& their window is overlapped each other} )
Append the next element to a SRP because they are in the same SRP

ELSE
10 Append a obtained SRP to SRP_LIST
11 Set the next element to the current element

00~ N bW N

13 Check if all SRPs in SRP_List are merged between each other
14 RETURN(SRP_LIST)

END
¥ 12 T2AA FIND_SRP
(Line 14) A HJ=E OWMlogN + N + N)) = "tk ouf, K& 43 Alo|& W9 SRP 9 A+ pe
O(NUogN + 2))7} Eth o] w, N& p_iist 9] 94 7  SRP W] Hul A3 Age] Aol
F(AY Al E e e BE P, 9] Sl 524 Zr SRPell Y& 7 A dga gk A9
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sl BE, A7 BREE K@plogp + (p°-p)/2))e] plans)& AT 2RELE §HFozx, hig A

Procedure CALC_RR

Input : SRP_LIST, List to store SRPs

BEGIN

1 FOR EACH SRP in SRP_LIST

2 Sort all execution points in SRP by non-increasing order on their actual execution times

3 FOR EACH sorted execution point in order

4 WHILE (SRP * © // the identifier of the current element is not equal to the identifier of the next element ) {

5 IF ‘window beginning time’ of CQ to be executed at the current element is earlier than that of the next element
6 /* We can reuse the whole intermediate results of CQ previously executed */

7 Calculate the reusable ratio of the current element on the next element using only window size of each other
8

9

ELSE
/* We can reuse the partial intermediate results of CQ previously executed */
10 Calculate the reusable ratio of the current element on the next element using window size and actual execution times of each other
11 Remove the next element in SRP
12 Get the next element ;
13 }
14 END FOR EACH
15 Sort all execution points in SRP by non-decreasing order on their actual execution times
16 END FOR EACH
END

29 13 =A% CALC_RR
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Procedure STEP1
Input : SRP, An item of SRP_LIST

Output : GFR(Global FRagments) , A set of all common join-fragments of all CQ in SRP
// LFR(Local FRagments) : Set of all join-fragments of a CQ in SRP

BEGIN

1 GFR=0

2 FOR EACH a CQ to be executed at each Ps in SRP

3 We get LFR; = { all join-fragments of CQ };

4 FOR EACH CQ’ to be executed at each P in SRP (Ps # Py?)
5 We get LFR; = { all join-fragments of CQ" };

6 GFR =GFR U (LFR; N LFRy);

7 END FOR EACH

8 END FOR EACH

9 RETURN(GFR);

END

1Y 14 =Z2A1A STEPL



418 AR B =FA

tloletlo]= Al 33 @ Al 4 (20068

Procedure STEP2
Input : SRP, GFR

Output : SFR(Selected FRagments) - List of the selected join-fragments to reuse in SRP
/* Reusable_Ratio(CQ, CQ"); Reusable Ratio of CQ on CQ’ ¥/

BEGIN
1 SFR = ;
WHILE (GFR # O) {
FOR EACH FR, in GFR

FOR EACH CQ to be executed at an execution point in SRP
FOR EACH CQ’ to be executed at an execution point in SRP

Calculate the benefit when CQ reuses FR, using Reusable_Ratio(CQ, CQ");

END FOR EACH

2

3

4

5

6 IF( CQand CQ’ has FR; && their identifiers are not the same)
7

8

9

END FOR EACH
10 END FOR EACH

11 Get the join-fragment, FR,, , with the highest benefit among join-fragments of GFR;
12 IF (the benefit of FR,,is is less than or equal to 0 ) break;

13 ELSE{

14 SFR appends FR,;; GFR = GFR - {FR,};

15

16 }

17 RETURN(SFR);

END

a9 156 Z2A)A STEP2

Procedure STEP3
Input : SFR, Set of selected join-fragments to reuse in SRP
1* LQP(CQ) : Local Query-processing Plan of CQ
FQOP(CQ) : Final Query-processing Plan of CQ */
BEGIN
FOR EACH CQ to be executed at an execution point in SRP
We get LFR = { all join-fragments of CQ };
IF(LFRNSFR = @) {
Construct FOP(CQ) with join-fragments in SFR
} ELSE {
FQP(CQ) = LOP(CQ)

END FOR EACH
ND
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