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Abstract As demand for IT services increase, which are based on SOA and cloud computing, service level
agreements (SLAs) have received more attention in the parties concerned. An SLA is usually a paper contract
written in natural language. SLA management tools which are commercially available, implement SLAs implicitly
in the application with a procedural language. This makes automation of SLA management difficult. It is also
laborious to maintain contract management systems because changes in a contract give rise to extensive
modifications in the source code. We see the source of the trouble is the existence of documentary SLAs (paper
contracts) and corresponding executable SLAs (contracts coded in the procedural language). In this paper, to
resolve the current SLA management problems we propose an active SLM (Active Service Level Management)
system, which is based on the active SLA (Active Service Level Agreement). In the proposed system, the
separated management and processing of dual SLAs can be unified into a single process with the introduction
of active SLAs (ASLAs).

Key Words : ASLA(Active Service Level Agreement), ASLM(Active Service Level Management), Business Rules,
Intelligent Service, Knowledge Representation.
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If a webserver stops then a supplier must recover

the webserver immediately.
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- A webserver stops
- A supplier must recover the webserver mmediately

a2l 2, SLA =8 Half
Fig. 2. SLA Clause Decomposition

A BE Uz AT 19 339 ol

If(webserver stops) then (A supplier must recover
the webserver immediately)

a2l 3. SLA x& 28 "
Fig. 3. Representation to Complex sentence for
SLA
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Controlled English)™ #+jel] 2= SLA ¥4 912
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7Z+o] DRS(Discourse Representation Structure) 2 %3
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If a niwebserver X1 stops then there is a supplier
X2 and it is necessary that the supplier X2 recovers
the n:webserver X1 immediately.

DRS &
[AB]

object(A,webserver,countable,na,eq,1)-1/5
predicate(B,stop,A)-1/6

=>
[C]
object(C,supplier,countable,na,eq,1)-1/9
o
D

predicate(D,recover,C,A)-1/11
modifier_adv(D,immediately,pos)-1/16
Prolog &
webserver(a).
stop(b,a).
supplier(c).
recover(d,c,a).

13 4. SLA, ACE, DRS, Prolog ®#
Fig. 4. Representation to SLA, ASLA, DRS, and
Prolog
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recovery(B, webserver) :- unavailable(webserver).

12l 5, SLA Prolog 8l
Fig. 5. Representation to Prolog for SLA
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Table 1. Naming Rules Between Prolog and XML

Elements
LeEinE Element ioad Element
Term Clause
Laps <atom> &= <relator>
o A
=2t <number> ~ <relator>
7%
TZA <variable> | A} | <hn><relationship>
=Y WM4 | <structure> | 2 |<hn><relationship>

ASLAA AHg-31= DTD(Document Type Definition)
£ 5EEA 9 ERMLY¢ DTDel S5ttt

<IELEMENT RuleSet (hn#)>

<IELEMENT hn (relationship#)>

<IELEMENT relationship (relator,relationship#,
(variablelatom|number)#*)>

<IELEMENT relator (#PCDATA)>
<IELEMENT variable (#PCDATA)>
<IELEMENT atom (#PCDATA)>

<IELEMENT number (#PCDATA)>

a3 6. ERMLS| DTD
Fig. 6. DTD of ERML

<?xml version="1.0" encoding="euc-kr"?>
<IDOCTYPE activeForm [

<IENTITY form SYSTEM "slaform.xml”>
<IENTITY rule SYSTEM "erml.xml">
<IENTITY query SYSTEM "query.xml”">]
<Active_document>
&knowledgebase;
&form;
&rule;
&query,
</Active_document>

<IENTITY knowledgebase SYSTEM "KB.xml">

>

a3 7. SSEM TH #x

Fig. 7. Total Architecture of Active Document

- <ActiveDocument>

<TITLE>Web Server Monitoring SLA</TITLE> kI )4 )
- <FIELDSET> L.
<FIELD>99 percentages of all contacts issue a response</FIELD>
<FIELD>A contact issues a response within 2 working hours.</FIELD>
<FIELD>A contact issues a response during the core hours. The core hours are 9 to 17.</FIELD
<FIELD>A contact issues a response from Monday to Friday.</FIELD>
</[FIELDSET>
<[FORM>
- <KNOWLEDGE> — -
- <RuleSet> \ XI A-l
- <hn> T
- <relationship>
<relator>serviceprovider</relator>
<atom>kt</atom>
</relationship>
</hn>
+ <hn>
</RuleSet>
</KNOWLEDGE>
- <RuleSet> R
- <hn> s ]
- <relationship> —
<relator>percentage</relator>
<atom>a</atom>
<number>99</number>
</relationship>
<fhn>
+ <hn>
+<hn>
+ <hn>
<[RuleSet>
- < Query> ———
+ <ResponseRate> zl 9|
<[Query> —

</ActiveDocument>

12l 8. 5S=8 SLA(activeSLAForm.xml)
Fig. 8. Active SLA
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Fig. 9. ASLM System Architecture
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recovery (B, webserver) - unavailable(webserver).

12 10. ASLA Prova B3
Fig. 10. Representation to Prova for ASLA

public void pingWebServer() {
String input = ":—eval(consult('C:\\workspace\\asla
\\prova\\sla.prova’)). :- recovery(B, SERVICE).”;

try {

List resultSets = comm.consultSync(input,
Integer.toString (key++), new Object[I{});
~ ZeF ~

}

a2l 11, Java Z2IH0AM Prova ZE A
Fig. 11. Executing Prova code in Java program
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Table 3. Web server monitoring schedule
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service(http://www.ulsan.ac.kr).

schedule(prime, Service):-
sysTime(datetime(Y,M,D,H,Min,S)),
lessequ(datetime(Y,M,D,H,Min,S),
datetime(Y,M,D,18,0,0)),
moreequ(datetime(Y,M,D,H Min,S),
datetime(Y,M,D,80,0)),
interval(timespan(0,0,0,10),
datetime(Y,M,D,H Min,S)), service(Service),
sysTime(T),
aslm.utils. WebserverMonitoring.insertPingInfo(T),
eca(schedule(T,S),not(available(S)),
not(maintenance(S)) escalate(S),restart(S)).

available(S) :- println(["ping ",S)),
aslm.utils. WebserverMonitoring.ping Webserver(S),

aslm.utils. WebserverMonitoring.updatePingInfo(S,"service”),
printIn([S,” alive”]).

maintenance(S) -

aslm.utils. WebserverMonitoring.updatePingInfo(S, "service”),
printIn([S,” not alive”]),
aslm.utils. WebserverMonitoring.updatePingInfo(

"not alive”,"status”),
sysTime(T), holdsAt(maintenance(S),T).
~ 2 ~

J2 12, ¥ My ZLEE 2
ric]

Fig. 12. Representation to Prova for SLA of web
server monitoring and failover process

ZhoHx2] SLAO| it Prova
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(To-Do List of Process Manager)
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(d) FollE+ ¢85 A5 5= (Completed Task List for Failover)

a2 13, 8 M ZoiEs+ BPM 3tH
Fig. 13. BPM Forms for Web Server Failover
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Notification for process_manager:
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Notification for process_manager: u

o
a3 14, @ My Aozt ZLEY &1
Fig. 14. Form for Web Server Real-time Monitoring
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