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Abstract: Around city applications such as E-Government, E-Business, etc, event handling becomes a common
activity. When handling an event in a city, people should focus on the task of integrating, conforming and
scheduling heterogeneous, distributed resources from multi-domains, as well as sharing knowledge among different
organizations. This paper proposes a rule-based distributed resources integrating and scheduling model for event
handling. The model has a hierarchical structure with four levels: resource layer, knowledge layer, business layer
and representation layer. Detail work on the knowledge layer is explored, which includes the definition of formal
business rule, reference to resources in arule, as well as the design and implementation of the rule system. Finally,
an event handling prototype system of unitive alarm taking in for iEMS (integrated emergency management system)
isimplemented to validate the model.
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(4) (representation layer). ,
22
DataType(DataAttribute,...,DataAttribute;,)
DataType,
{DataAttribute}. ,
DataName , DataType.
ServiceName(ServiceArguments, ..., ServiceArgument,): ServiceReturnValue
ID, ID
, ServiceName (ServiceArgument;) ServiceReturnvalue.
) 3

221

Rule=if Condition then Action

Condition=Bool ltem|Bool Expr

Boolltem=Bool Const|[NOT]Basicltem

Bool Const=True|Fal se

Basi cltem=Rel ationltem|Bool Oper

Relationltem=Atomicltem Relation Atomicltem

Atomicltem=Ter m|Service|Const

Term=TermName[.Aspect]

TermName=Metadata::DataName|Critical Range::DataName|Ontol ogy::Resource
Aspect=Metadata::DataArrtibute|Critical Range:: DataAr rtibute|Ontol ogy:: Property
Relation=>|=[([)=|<=[()|Ontol ogy::Property

Bool Expr=Boolltem Bool Oper Boolltem

BoolOper=AND|OR

Action=Service|ServiceFlow

Service=Metaservice:: ServiceName(Params)

Params=[Param]|{ ,Param}

Param=Const|Term|Service
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Const=Constant of Type (Sring|lnteger |Float|Doubl e|Bool ean|Object) 18
ServiceFlow=DAG_Formatted(Service { Service}) 19
. 1, Condition , Action .Condition
. 1, ,
: ( ) ,
(range)
. 17 3 .
. 19 , (directed acyclic graph, DAG)
222
221 ,
. 9 10 ,
( , Metadata:: ) (resource)
(property, Ontology:: ).
L4 ’
( CriticalRange:: ).
. 14 Action Action Service(
, 15 , Metaservice:: ), ServiceFlow.
. 19 ,ServiceFlow
o 7, ,
223
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. ( 1 )
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XML Rule,
e Comment,
e Condition, XML
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): .
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(ParamList)...(/ParamList)
(IService)
Service ConnectionlD minDistance , References
(References)

(ServiceCenter Connections)
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(/References)
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' 1, 2.
Tablel Dataand servicesin the prototype system
1
Data/Service name Data/Service granularity Data/Service name Data/Service granularity
StaffBasiclnfo Atomic data TJFireStationLayer Atomic data
Staff Statel nfo Atomic data TJIKeyBuildingMap Aggregated data
StaffEnterpriselnfo Atomic data TJIFireDivisionMap Aggregated data
StaffEducationinfo Atomic data getMapL ayerField Atomic service
Staffl ntegratedinfo Aggregated data minDistance Atomic service
TJResidentLayer Atomic data getCoord Atomic service
TJFactoryLayer Atomic data showFireStationSchedule Composite service
TJStateL ayer Atomic data isVIP Atomic service
TJRoadL ayer Atomic data

Table2 Rulesin the prototype system
2

Domain Rule description in specification

Business signification of rule

if true then Ask(Ontology::QuestionT able#L ocation,Ontology::
QuestionTable #State,Ontology::QuestionT able #VictomState)

New event emerged, should query the
location, state and accident victim
state, etc.

Common if(Critical Range::Location<>null) then Obtain the exact coordinates of the
Set(Critical Range::L ocationCoords,M etaservice::getCoord(CriticalRange | accident location.
::Location,Metadata:: TIK eyBuildingMap))
if (CriticalRange:: VocationDivision = ‘ Chemistry’ AND A fire near some chemical plant

CriticalRange::FirePosition = ‘' Garage') then Set garage, should check the chemical
(Critical Range:: Chemical Product, products of that plant.
Metaservice::getMapL ayerField(Metadata::
TJFactoryL ayer,” Product” ,Critical Range::L ocation))
if (CriticalRange::State= “FireAccident”) then A fire accident, should query the
Ask(Ontology::FireQuestionTable#V ocationDivision,Ontology:: burning kind, burning position and
FireQuestionTable#BurningSource,Ontology:: damaged building situation, etc.
FireQuestionTable#BuildingType,Ontol ogy:: FireQuestionT abl e#
FirePosition)
if (CriticalRange:: LocationCoords ()null AND CriticalRange::State= Calculate and exhibit the
Fire “FireAccident”) then showFireStationSchedul e(Critical Range:: reinforcement routes of each fire

fighting L ocationCoords,M etadata:: TIK eyBuildingMap)

station for further reference.

if (CriticalRange::Time =“Night” AND CriticalRange::State =
“FireAccident”) then Record(* Nighttime fire accident, lighting car
dispatch are recommended.”)

Register decision-making references —
Nighttime fire accident, lighting car
dispatch are recommended

if(Critical Range:: Chemical Product Ontology::subClassOf
Ontology::FirstAidQuestionT abl e#Poi sonCause.Ontology::
FirstAidQuestionTable#Poison AND Ontology::FirstAidQuestionT able#
Volatile Ontology::value Critical Range::hemical Product AND
MinDistance(Critical Range::L ocationCoords,M etadata::
TJResidentLayer)<200) then Record(“ Dangerous volatile chemical
around the fire, which is within 200 meters distance to residence,
emergent medical care demanded.”)

Register decision-making references —
Report of VIP injury during fire
accident.

if ((CriticalRange::VictomState = ‘Dead’ OR CriticalRange::
VictomState = * Surrounded’) AND Metaservice::isVIP(CriticaRange::

Register decision-making references —
leakage of dangerous chemical,

First aid VictomName)=true) then Record(*VIP injury during fire accident, personal first-aid is recommended.
immediate report recommended.”)
4
, Web
( ), ( ),
( )i
( )-
API
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