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Motivation

Context awareness based self-management
Dynamic contexts are critical for self-management

This leads to the design:

SeMaPS: a set of Self-Management for Pervasive
Service context ontologies, that considering dynamic
contexts

Three layered Self-management
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Dynamicity reporting for self-management

State change reporting. State machines are used to
report device state changes as events through the
Hydra Event Manager.

 Web service request/reply reporting. The requests and
replies (and their associated data) can be used to
analyse the runtime structure of the Hydra systems.
Here the Flamenco/Probe (IPSniffer) is used.

 Limbo (a pervasive service compiler) is used to =
generate needed code to report invocations and state (i
machines. ‘
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Web service call reporting
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Component ontology

Component
| String

factory

enabled ‘ Boolean
irnmediate ‘ Boolean
componenttame ‘ String
property | Instance* | Property
properties ‘ Instance* FxternalProperties
SEIVICE | Instance* | Service
reference | Instance* ‘ Interface
180fComponent Type | Instance* | ComponentType
impletnentation ‘ Instance ‘ Implementation
ervice® irnplementation
Reference
bind | String
: target | String
Service
: Implementation cardinality ‘ String
servicefactory ‘ Boolean eference* : : - : :
- implementationClass ‘ String policy | String
provide ‘ Instance* | Interface =
referencetame | String
unbind | String
interface ‘ Instance | Interface
rovide® me

i /
Interface

interfacelame | String
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State machine and FlamencoProbe ontology

StateMachine
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Self-management rule specification with
SWRL

* A simple diagnosis example /
- SWRL Rule =Jokd

|/Name rCDmment |

Hame

|P‘rl'tp: Mocalhost: 999%0ontology DeviceRule owel#flowmeter ToohighPig |

SWEL Rule

device: Flowheter( Ydevice) »
device hasStateMachine(vdevice, *statemachine) A
statemachine: hazStates ?statemachine, 7state) A
statemachine: dobctivity(?state, Paction) ~
statemachine actionResult(Faction, Tresultl
aboxisMumericlYresult]
sywrlb greater Than( Presult, 16.00
- device: currenthalfunction] device: Flowmeter, error:PumpBroken)

B oA = ¢ 3 [ 1 +
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Self-management rule specification with
SWRL

* A not simple example for checking current configuration

ComponertBazed"?con) A
hasComponent(?Yoon, Toompl) A
ozgicomponent:reference ?campl, Yrefl) A
osgicomponent: cardinalty( *refl, 7carl] A
swyrlbcontainzlgnoreCase Peard |, "™ "1 o~
osgicomponent:interfaceYref!, Yinter!) A
osgicomponent.interfaceMameYinter] |, Ynamel) A
hazComponentYoon, Toomp2) A
osgicomponent: service Yoomp2, Teer2l A
osgicomponent: provide Yser?, vinter2) A
osgicomponent.interfaceMameYinter?, Tnamed)
swvrlbequal?namel, Pname)

= sopwrl selectDistinct( Ycon, Ycompl | Ycomp2, Pnamel | Pname2]
sopwerl select"walidConfiguration™)
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management rule specification with
SWRL

MRC 2008

“{'SWRL Rule

SWRL Rule

ipsniffer:messagell Ymessage] | message id)
ipsniffer:messagell Ymessage, messageid)
ipzniffermessagelD( ?messaged, Tmessagedid)
ipzniffermessagelD( ?messaged, messagedid)
swrlheguall?messagelid, Ymessagelid) ~
swrlbegual ?messagelid, Ymessagelid) A
sywrlhequall Ymessagelid, Ymessagedid) ~
abox:hasURIC?messagel, ful) A
abox:hasURICPmessage?, 7u2) »
abox:hasURICPmessaged, 7u3) »
ahox:hasURI(Pmessaged, Tud) »
swrlh:containslgnoreCase] w1, "clienthegin™ ~
swrlh:containsignoreCase] U2, "servicebegin™) A
swrlh:containslgnoreCase(?u3, "serviceend”) A
swrlb:containslgnoreCase(?ud, "clientend™ A
ipsniffer:messageSourcelP(Ymessagel | 7ipl) A
ip=sniffer:ipaddr7ipT, 7ipal) A
ip=sniffer:ipaddr7ip2, 7ipa2) ~
ip=niffer:hash Tprocess1, ? 11 A
ipzniffer:hasProcessiDi Pprocesst | ?pidl) A
ipsniffer:messageTargetlP(?message] | Tip2) A
ipznifferintistingTime(message, Mimel) ~
ipzniffer:messageSourcelP(?message?, 7ip3) A
ipzniffer:messageTargetlP(?message2, Tipd) »
ipznifferipaddr] 7ip3, Tipad) A
ipznifferipaddr 7ipd, Tipad) A
ipzniffer:messageTargetPort( Ymessage2, Ypot2) ~
ipzniffer:hazh Tprocesse, 7 21
ipzniffer:hazProcessiD(?process2, Tpid2) »
ipsnifferintistingTime( ?message2, Mime2) ~
ipzniffer:messageSourcelP(Ymessaged, ¥ipd) A
ipzniffer:messageTargetlP(?messagel, ¥ipg) ~
ipznifferipaddr #ipS, Tipad) A
ip=sniffer:ipaddr7ipE, 7ipaB) A
ipsniffer:messageTargetPort] messaged, Tportd) A
ip=niffer:hash Tprocess3, P 31 A
ipzniffer:hasProcessiDi Pprocess3, 7pid3) A
ipsniffer:intistingTime! message3, Aimed) A
ipsniffer:messageSourcelP( Ymessaged, YipT) A
ipsniffer:messageTargetlP(?messaged, Tipd) A
ip=sniffer:ipaddr7ip?, ?ipad) A
ip=sniffer:ipaddr7ipd, 7ipad) A
ipsniffer:messageTargetPort] messaged, Tportd) A
ip=niffer:hash Tprocessd, ? 41 A
ipzniffer:hasProcessiDi Pprocessd, 7pidd) A
ipsniffer:intistingTime! messaged, Aimed) A
temporal duration(?d1 | Pimel |, ftimed, temporalMilizeconds)
temporal duration(?d2, ®ime2, Hime 3, temporal Milizeconds)

-+ ipsnifferinovoke(?messagel | Ymessage?) ~
sopwerlselect(%ipt | Yipal, pid1 | Yipal, Yport2, 7pid2, Pd1, 7d2)

R

me EP BOE ]
BaA = 3 [ 1+




Architecture of the semantic web based self-
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Evaluations

Using rule group
Protege 3.4 Build 130, JVM 1.6.02-

i ExeCUt|ng a.“ rU|eS b06, Heap memory is 266M, Windows XP SP3. The
hardware platform is: Thinkpad T61P T7500 2.2G
Update InferringTime AfterEventTilllnferred CPU,

328 328 328 7200rpm hard disk, 2G DDR2 RAM. The time
297 281 297 measurement
297 297 297

is in millisecond. The size of DeviceRule ontology

297 281 297 . s : .
31 31 ] is 238,824 bytes, and contains 20 rules, including 6
rules
for the Pig system, 12 generic rules which can be
Performance after rule grouping used in a

number of domains, 3 rules (2 are shared with Pig
LUpdate InferringTime AfterEvent Tilllnferred rul es) for
i s s the Weather Station, and 1 rule for FI Prob
906 506 906 e Weather Station, and 1 rule for FlamencoProbe
922 906 922 related
719 719 719 rules which is the biggest rule in the DeviceRule
953 938 938 ontology.

Performance before rule grouping
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Thank you..
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