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ASAP Software Architecture
Graphical User Interface State Space Exploration Engine
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The CPN Simulator Interface
 Defines how to access to the transition relation of CPN 

models:

signature MODEL_SIMULATOR = sig

eqtype state

eqtype event

(* --- get the initial state --- *)                              

val getInitialState : unit -> state

(* --- get the enabled events and successor states --- *)

val nextStates : state -> (event * state) list

end
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signature EXPLORATION = sig

eqtype state

eqtype event

type 'c storage

val explore :

{

s_initial: óa,               (* State combination function *)

state_comb: state * óa -> óa

e_initial: ób,               (* event combination function *)

event_comb: (state * event * state) * ób -> ób,

} -> 

óc storage -> (* storage *)

óa * ób 

end

The EXPLORATION Signature

invoked with each state (node) 

encountered and the current value

invoked with each event (arc) 

encountered and the current value

óa and ób can be arbitrary types  

 Used to compute boundesness properties (integer and multi-set), 
dead markings/transitions, safety properties on events and states.
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Implementing the Sweep-line Algorithm

 ROOTS can be 
implemented as a 
hash table storage.

Simulator.getInitialState ()

Simulator.nextStates (s)

 UNPROCESSED can 
be implemented as a 
priority queue on 
progress values.

 NODES can be 
implemented as a 
hash table storage.
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Fragment of the Implementation
functor SweepLineExploration

(

structure Model   : MODEL_SIMULATOR

structure Storage : REMOVE_STORAGE 

structure Measure : PROGRESS_MEASURE                   

val markInitStatesAsPersistent : bool

) : EXPLORATION = 

struct

type state = Model.state

type event = Model.event

type 'a storage = 'a Storage.storage

fun explore comb storage = 

end

<<150 lines of SML code implementing the sweep-line algorithm>>



Creating JoSEL Tasks

public class SweepLineExplorationImpl

extends AbstractExplorationImpl

implements SweepLineExploration {

. . .

}
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Each task is implemented by a Java class



Creating JoSEL Tasks

public String getName() {

return "Sweep Line Exploration" ;

}

public String getFunctorName() {

return "SweepLineExploration" ;

}
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Specifies the name of the task

Specifies the name of the SML 

functor the task is associated with

functor SweepLineExploration (

structure Model   : MODEL_SIMULATOR

structure Storage : REMOVE_STORAGE

structure Measure : PROGRESS_MEASURE               

val markInitStatesAsPersistent : bool): EXPLORATION



Creating JoSEL Tasks

public ValueDescription[] getParameters() {

return new ValueDescription[] {

ExecutionFactory.eINSTANCE.createValueDescription

("Model" , MLModel.class),

ExecutionFactory.eINSTANCE.createValueDescription

("Storage" , MLRemoveStorage.class),

ExecutionFactory.eINSTANCE.createValueDescription

("Progress Measure" , MLProgressMeasure.class),

ExecutionFactory.eINSTANCE.createValueDescription

("Persistent initial states" , Boolean.class) };

}
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Specifies the input ports of the task and their types

Each SML signature is mapped to a Java class



Creating JoSEL Tasks

public ValueDescription getReturnType() {

return

ExecutionFactory.eINSTANCE.createValueDescription

(ñTraversal", MLTraceExploration.class);

}
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Specifies the output port of the task and its type



Creating JoSEL Tasks

public MLTraceExploration executeTask(

MLModel model,

MLRemoveStorage storage,

MLProgressMeasure progressMeasure,

Boolean persistent) {

MLTraceExploration result = new MLTraceExploration(simulator);

simulator.evaluate(result.getDeclaration() + " = " +

"structure Exploration = " + getFunctorName() +

"( structure Model = " + model.getStructureName() +

" structure Storage = " + storage.getStructureName() +

" structure Measure = " + progressMeasure.getStructureName() +

" val markInitStatesAsPersistent = " + persistent + ")" );

result.addChild(model, storage, progressMeasure);

return result;

}
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Specify the SML code that will be evaluated 

when the scheduler will execute the task

functor SweepLineExploration(

structure Model   : MODEL_SIMULATOR

structure Storage : REMOVE_STORAGE

structure Measure : PROGRESS_MEASURE               

val markInitStatesAsPersistent : bool): EXPLORATION

Required to report the data on the

model, the type of storage used 

and the progress measure



Reporting in CPN Tools

 Standard report

 Simple to use

 Contains a lot of (more or less) useful information

 Possible to pick and choose what to show

 (Nearly) impossible to change layout

 Impossible to add new information

 Cannot compare results across models/runs
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Design Goals for Reporting

 Retain all positive features from CPN 
Tools

 Make it easy to add new information to 
reports

 (Allow easy customisation)
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New Reporting Facility

 Observation: Modern reporting tools 
makes it possible to do all this 
interactively on data in a database.

 Idea:

 Create a database

 Put data from runs into the database

 Use a modern reporting tool to generate reports
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Create Database

 Basic idea: Store runs each consisting of 
a set of parameters

 A parameter is described using a 
parameter description (type and name of 
parameter)

 New parameter descriptions can be 
added by plug-ins
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Example Parameter Description

 Progress Meassure:

 Peak States:

 Eclipse contains a graphical editor for creating such 
descriptions

<extension point =ñdk.au.daimi.ascoveco.reporting.parameterò>

<enum name=ñProgressMeassureò extensible =ñtrueò>

</enum>

</extension>

<extension point =ñdk.au.daimi.ascoveco.reporting.parameterò>

<integer name=ñPeakNodesò >

</integer>

</extension>



Put Data into Database

 Each JoSEL task may add information
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Model: ProtocolModel: Protocol

Property: 
prefixReceived
Property: 
prefixReceived



Put Data into Database

 Each JoSEL task may add information
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Traversal: BFSTraversal: BFS
RunTime: 5s
Answer: true
RunTime: 5s
Answer: true



Put Data into Database

 Each JoSEL task may add information
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Storage: Hash Table
Initial Size: 1000
Storage: Hash Table
Initial Size: 1000

Hash Function:
CPN Tools Hash 
Function 1

Hash Function:
CPN Tools Hash 
Function 1



Generate Reports - BIRT

Business Intelligence and Reporting Tools
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Fragment Examples

 Model: <Model>
Arcs: <Arcs>

 Time: <RunTime>

 Fragments are specified graphically
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Adavanced Possibilities

 ASAP contains an in-memory database 
for running experiments, but can use an 
external MySQL database for long-term
storage

 It is possible to extend BIRT with custom 
data-viewers for, e.g., showing markings 
graphically on the model or displaying
fragments of the state space
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 Demonstration of:

 Implementing the sweep-line plug-in Eclipse.

sweeplineplugin.avi
sweeplineplugin.avi
sweeplineplugin.avi
sweeplineplugin.avi
sweeplineplugin.avi
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The Sweep-Line Plug-in

 6500 lines of (mostly) JAVA code.

 Good news: 420 lines are hand-written.

 201 lines for the wizard for creating a progress measure.
 148 lines of non-debug code

 48 lines are not copy-paste code

 In reality:

 ~ 48 + (420-201) = 267 lines of code.


