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Termination Analysis for Active Rule Set Based on Triggering Path

XIONG Wei WU Ye ZHANG Zhen WU Qiu-Yun

(College of Electronic Science and Engineering . National University of Defense Technology, Changsha 410073)

Abstract  The demands for Web service are becoming more and more personalized, customized
and active, active rule is one of the key techniques to meet this requirement. In those large scale
and complicated Web applications with active rule, the termination problem of rule sets triggered
simultaneously is important and attracted great interests of research. Therefore, analytical meth-
ods are provided for efficient execution of rule and flexibility of active service. Compile-Time
analysis methods and problems are overviewed. Then, the problem descriptions and formal defini-
tions are presented. For the conservation of previous techniques based on relationship graph,
triggering path method is proposed to improve the accuracy of termination analysis for active rule
set. The main contribution of this method is the definition of finite trigger ring. Two new cases
of termination in the triggering path are used to improve the accuracy of traditional methods. Be-
cause of the higher complexity of triggering path algorithm, a two-stage analysis algorithm is pro-
posed to ensure efficiency of the analysis. Compared with other methods, the experiments show
that triggering path technique can detect more termination cases. Combined the two stage strate-
gy, the time efficiency of the algorithm is close to relationship graph algorithm. The results also
show that this method can be applied in other concurrent and dynamic network environments

based on active rule.

Keywords active rule; triggering path; finite trigger ring; termination analysis; relationship graph
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ity E UL B9S2 0 T AL il Kk R R G AR L R
WEEWAE R tpath(ry s sriar s rr,), W HF
tpathCry s yrisrisr ) Stpath (ry, -
r) ST LL ptr Gy sriari ) > ptr (s oo
o7 ) PRUMCTE 26 1k P 43 A Inp H 5 22 2% 1 O b fil
RIRFRAY RIA] X T 5 2R I R AR B
— FI 1.

Bk 3. bR BAR A S R E B 1 Deter-
mination_Priority.

BIA:G=(R.E>: rys riv 1,

Hith : TRUE om0 7 A %6 r; 8k r, il % s FALSE %

R E
begin

S:=0; S;:=0;
Build_TP(TG.r,,r;+S1);
Build_TP (TG, 57 5S:) 3
result :== TRUE;

{for each p(tpath(r,.r;)) €S,

for each p(tpath(r,,.r;))ES,

s Vi Vjs 1y 0"
s Vis T

r1scee

if(epath(r, sr;) &tpath(r,.r;)) then continue;
else if (¢path(r, ;) N tpath(r,,r;) = (r,) and
[ )
then continue;
else if ((epath(r, sr) Ntpath(r,sr;) = (r, s+ sry)
and Determination_Priority (R.r.,r:»r;) = TRUE)
then continue;
else {result :=FALSE; break;}
}
return (result) ;
end
HRAE € B3 AT RG22 IR Y.L SRk R
R 73 00 DA A floh T i A 2 v B ik O B AR 2R AT X
oo bl T R A SR A TR T D ik O B AR S B 2
A R O] A2 R, B n Oy ik & BF AR R0 £
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ANBE AR 3 ik A B AR AR IR S TR P S O L 8K
fith 2 ARG S0 G A I ) B2 2 O O G WOz B ik
FRYINF ] 2 Z4 S O(n®).
4.3 ETMERBREEHAMMNELIEESF

EN 16, HEARTHALER L p AR LW
— B r, €Cur, €C, 5 (11, ) €ETE (1, s1,) &
AE B v, 36 1 fild ARG AL -, (RN ; Vo, €R'
(rosr) EAE 1y sr, Y& TE str(r, yr ) Z= BN o 7,
fih & A3k Vro €ER <(rysr,) EDE ,tr(r, . r,) = I
ra e il T IR. YR T AR L BR A
FRALIU L FEFR 0 A7 PR fioh 2 35«

(D) ptrr,sr ) > ptr(r, ,ry) > ptr(r, ,r,.);

(2) ptr(r,sry) > ptr(rysr,) > ptr(r,,r.)» H
pr <prilr,).

ERE4 A p W AAALLE R FE— il &
AR o J2 A B & 6, ) RTEAT A 2%k

A OLIE

(D HTF ptrr,sr) > ptr(r,sry) > ptr(r,sr,)
W r ST ra B, R IRAT RSB T B, il R
AT BT LA 7, S Bl Ak, P90 AL . PRl r AN 22
Z AT B0 R HLAT o) 28 1k .

)BT ptr(r,sr) > ptr(r, s r) > ptr(r,,r.) s
W rg ST r W il R AT o ARSE T B, il
AT 7, e Bl Al 8 K BT s SR T
Py priCr,) s r, S ERETE A Z T FEIAT 5 T S I
r B R 2 2R PAT S i R ELAT ) 28 1k .

2 AR o S BR ik & B L RO ELA AT R

HEEE.

TS MEARHLE R NS b T
T4 A0 56 20 Y S A R T AT fih 2 6 A B
9 AL R R 5 B AR A 43 S AR 2 1R A28

EH. RUE. R RTE AL T R
R B 0, % iR o AR LI S Y
. T o A BRAY BRI ) e BR AT HRE MK
W 3 AN AR AT O B0 fid A B, HL 55 A1 B il A
b Z5 BAT RS AR B ) L9 LB 2. 4 o 2 X A
— il R i o; AR 2000 55 S A AL L R
LA priCr)<<priCr). [FJHE, o, B JC BR P14 7
AT 75 A S AE LR AT Sy B EA AR B 29 16
GO B KB & o I RE— A ER L o b
LB LSRR WA priCr) <priCr).
KK E 250 i1 F R (0 B0 A HCh B AR E 3 il
AR Z A ) ) OBOC R TE A IR PR Z G
HFNH— fb K B o, 5 12 fiih BRI T AR 114 fih &

W4 o W AR LR AT A RE A R 4 R4k
b X 5 A il B A IR AE T HEEE.
Bk 4 TR B AR R 20k o) b Bk
Termination_TP.
A :G=(R,E)
i AL s fih % B B FOAT IR NULL SRR U 4E R — &
2k
begin
G’ := Basic_Reduce (G) ;
if (G'=NULL) then return (NULL);
else
FRig G L fil & 2R o S G B fid 2 2R 5
for each p€ G’ do
R, :={r,|r,€C,.3r,€C,.{r.r,y€ETE,
(roar,) EAE};
while(p J& TG FR filt % 3) and R, do
for each r,€R, do
R, :=={r.|tpath(r, ,r)F S {r.,r,> & TE,
(r,»r,) €EAE};
R, :={ryltpath(r, ,r))F T +{ry,r,) EDE};
if Vr,€R,sri€ER,
(Determination_Priority (G’ yr,sr,srq) and
Determination_Priority (G yr, srysr.)) or
(Determination_Priority (G’ yr,rqsr,) and
Determination_Priority (G’ yr, v, sr,) and
P <pri(r,))
then $RIC o & A MRl & 255
for T A A WA T A BRIl &K P o do
return o M ALK 5
return(NULL) ;

end

e B 4 RTINS R IR A Y. TR0 A rp
LI AN A R 7 0 Ry fish & 2 ep RO ) A4 i R
Bde Al 20k 1. SR S P R 41 5 — R 4 I AR
AL B R O ) 5 55 Z 843 % 5
AN AR A5 1 R D0 R P i T i AR A e R
FCEF 4B R O ). U TR 1 B AR i ] 2 44
N OG*). JEEE.

H 2 B i I TR) A2 2 B AR PRI AT LR T
W BB DA S 5 — B B R T AR A 24 B30
U B 3 B B8k o k15 3 2% 1k PR 45 10 1 LI 4R A
SRS Z B B DT RRARG 1 R0 D) 4 1 RAE 9 2D 1
agiginglsI

Bk S WHr B RS M A Termination _2P.

BiAN:G=(R.,E)

B fl & BR K HOAT SR )30 s NULL R B 4E R — &

2k
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begin
G':= Basic_Reduce (G) ;
If (G'=NULL) then return (NULL);
else
G":= Termination_RG (G, E);
If (G"=NULL) then return (NULL);

else
return Termination_TP (G,E);

end
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Background

Termination analysis is one of the important problems in
the behavior control of active rule sets, and efficient termina-
tion analysis can be used to enhance the flexibility of active
service. The termination analysis research belongs to the
field of active database. With the development of Web service
application, recent studies of termination analysis focus on
concurrent and dynamic network environment. In these cir-
cumstances, thousands of users may trigger the active rule
sets, so the most important challenge is how to improve the
analysis accuracy, and at the same time keep the efficiency.
The researchers paid more attention to the study of run-time
and compile-time analysis. However, the existing run-time
methods are costly for practical application and little work of
compile-time methods consider the dynamic environment
where the rule sets are updated frequently.

The conservation of typical previous techniques based on
relationship graph is analyzed, and we found two new cases
of termination to improve traditional methods. The main con-
tribution of this paper is in two aspects. Firstly, the forbid-
den trigger ring definition in relationship graph is improved.
Triggering path and finite trigger ring are incorporated to im-
prove the accuracy of termination analysis. Secondly, with
the two-stage policy, analysis efficiency is ensured. The re-

sults show the method can be used to support the active rule

termination analysis in the complicated network, it can pro-
vide more accuracy and gain acceptable performance.
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search Fund for the Doctoral Program of Higher Education of
China (20104307110017). These researches aim at providing
active spatial information service to the customers. The back-
ground of these projects is that Web services are now becom-
ing the main technique for large scale application of spatial in-
formation. There is a great demand on business rules in traf-
fic schedule, location based service and mobile computing.
Therefore, research group of these projects implement active
rule in the spatial database core, construct the service chain,
and use the active rule set to support active Web service of
GIS development and application.

Theories and methods in this paper have been implemen-
ted and integrated into Ingres, an open source database man-
agement system. With these analysis functions, the database
can be used and shared for the application of active spatial in-
formation service. In the future work, the complex event and
complicated condition will be incorporated into the triggering

path methods.



