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A Mechanism for Conflict Detection and Resolution for Service
Interaction . Toward IP-based Network Services

Joseph Oh + Dongmin Shin
Department of Industrial and Management Engineering, Hanyang University

In the telecommunication system which is based on the existing PSTN(public switched telephone
network), feature interaction has been an important research issue in order to provide seamless services to
users. Recently, rapid proliferation of IP-based network and the various types of IP media supply services,
the feature interaction from the perspective of application services has become a significant aspect. This
paper presents conflict detection and resolution algorithms for designing and operating a variety of services
that are provided through IP-based network. The algorithms use explicit service interactions to detect
conflicts between a new service and registered services. They then apply various rules to reduce search
space in resolving conflicts. The algorithms are applied to a wide range of realistic service provision
scenarios to validate that it can detect conflicts between services and resolve in accordance with different
rule sets. By applying the algorithms to various scenarios, it is observed that the proposed algorithms can
be effectively used in operating an IP-based services network.
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A service S is a set of traces. A trace 7 is a sequence of messages.
Input : A new service Spew = {T[, TZ, f, -, T™, an arbitrary trace of service T = mj*mz*ms*...*my
Output : A new resolution policy set RPjew, Where RPye, @ ={(m, Ruw) | interaction message m, new resolution Ryew}

Algorithm design_time_conflict resolution(in(Se), OUt(RPycy))
1 : RPnew : :{}s

2 for each T,enEShew do

3 for each S, €6 do /4 set of already registered service ©

4 for each T,,ES,u do

5: for each m that is found from first message to last message in 7)., do
6 if m = message of T, then

7 piece_T,.n = A sequence of messages after m in The ;

8 piece_T,q = A sequence of messages after m in Toq;

9: RPyew = {ruledpplication(m, piece T piece Thew)} URPrew ;

10 : end if

11: end for

12: for each m that was found from first message to last message in 7, do
13 : if m = message of T,. then

14 : piece_T,a = A sequence of messages after m in Tou;

15: piece_T,ew = A sequence of messages after m in Ty ;

16 : RP,e={ruleApplication(m, piece Thew, piece Toia)} URPuey ;

17 : end if

18 : end for

19 : end for

20 : end for

21 ¢ end for

22 ¢ retum RP,., ;

Function ruleApplication(m, piece T, piece T)
23: 8§ = {t |t is interleaving with piece T, and piece T,}; //solution space SS
24 ¢ RS := {} ; //resolution space RS
25 ¢ for each =SS do
26 : if ¢t does not violate MDR then RS = {t} URS; /MDR is a set of message dependent rules
27 . end for
28 ¢ for each t&RS do
29 ¢ if t meets MIR then R={t} UR; /MIR is a set of message independent rules
30 ¢ end for
31 Ruew = R
32 0 retum (m, Rpew);
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Input © An input message My, are solution R for a subscriber
Output : A next process policy of service PPev, Where PPuex : = (Poooteans Mpooleans R) | Phooiean determines whether a

service is subsequently processed or stopped, Mpsoean indicates message process approval or not, a resolution
R for a subscriber)

Algorithm run_time_conflict_resolution(in(minpus, R), OUt(PPjex))

15 Proolean - = true;  //if Prooiean 1S true then a service is subsequently processed
2 Mbpootean - = true;  /if Mpoolean 1S true then message process approved
3¢ if mipw is the first message of a trace && all services are stopped then /initialize when
service begins
4: Swn = {a subscriber’s services};
5 S i = {services that the first message is Minpu};
6: sub,m_input — Ssubﬂsmiinput
7 if the number of services in Swupm i = 1 then
8 R = Ssub,m_input
9: else if the number of services in Sqpm inpue > 1 then /mjy. is an interaction message
10 : R=resolution that the first message iS Minpu
11: end if
12 :  end if
13 ¢ for each RTER do //if a resolution is different with current process then remove the resolution
14 : if M7 first message in RT then R = R-{RT}
15: end for
16 : if R=0 then
17 : Mhoole’an = false;
18 else
19 : if conflictDetection(minpu) = true then
20 : statep,, = pop at stack ;
21: if RS presence at state,,, then
22 rollback from current state to statep ;
23 else
24 Pbooletm = false 5
25 end if
26 : else
27 : if mipu is an interaction message then //if miypu is an interaction message then update R
28 : for each RTER do
29 : current state pushes to stack ;
30 Ry inpe = 1t is are solution that the first message is Mmipu //there solution is
subscribed by subscriber
31 for each RT. inpuS Ru_inpu: do
32: piece_T: = A sequence of messages after mipu i RTp inpus ;
33 piece T, = A sequence of messages after mjyu in RT;
34 SS = {t|t is interleaving with piece T and piece Ty} ;
35: RS = {};
36 : for each t=SS do
37 : if ¢ does not violate MDR then RS = {t} URS;
38 : end for
39 for each t =RS do
40 - if + meets MIR then R = {myp.® t} UR;
41 : end for
42 end for
43 : R=R-{RT} ;
44 end for
45 else
46 : for each RTER do //Miwpu is processed
47 : if RT = minpztt.Rﬂ‘emairz then RT = RTremain
48 : end for
49 : end if
50 : end if
51 end if
52 retum (leolecm, Mboolwn, R),
Function conflictDetection(minpur)
53 1 Conflictyooiean - = true;
54 : Res:= a set of all resources that mj.. occupies ;
551 ResClass : = a set of all resource classes ;
56 ¢ for each » ERes do
57 : for each C EResClass do
58 : if 7 is included in C then
59 if r is available for C then
60 : Conflictyoolean = false ;
61 : end if
62 : end if
63 : end for
63 : end for
64 retum Conflictgooican
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