
Chapter 2

Getting started

After GreatSPN2.0.2hasbeeninstalledandtheuserenvironmenthasbeensetupaccordingto thedirectionsgiven

in theAppendixC, theusercanstartthepackageandbuild andanalyzehis/hermodels.Theaim of this chapter

is to quickly introducetheuserto (modeling)usingGreatSPN2.0.2. By following this tutorial, theuserwill be

ableto constructa Petri Net modelandto analyzeit by meansof the GreatSPN2.0.2graphicalinterface. The

readerinterestedin a morein-depthpresentationof thevariousGreatSPN2.0.2featuresmayrefer to Chapter3.

Throughoutthis chapterwe shall useasanexamplethemodelof thewell-known multiple-reader-single-writer

problemin theaccessof ashareddatabase.

2.1 The Readers–WritersGSPNmodel

Let usconsidera setof “processes”concurrentlyaccessinga shareddatabase.Whena processissuesanaccess

request,it declareswhethera reador a write operationis required.Readoperationsmayproceedconcurrently

with eachother, while write operationsrequirean exclusive accessin orderto maintainthe consistency of the

database.A GSPNmodelof this systemis depictedin Figure2.1. A token in placethink representsa process

performingsomelocal activity. After a randomamountof time, a databaseaccessrequestis issued(timed

transitionarrival fires).Thetypeof request(reador write) is randomlychosenwith equalprobability(immediate

transitionsisreadand iswrite have thesameweight). If theoperationis a read,thentheaccessis grantedif no

otherprocessis performinga write operationon thedatabase(placenowrite is marked),otherwisetheprocess

waitsin placeRqueueuntil theaccesscanbeperformedsafely. Thebeginningof a readoperationis represented

by thefiring of transitionStartR, thathastwo effects.First,placenowrite is marked,meaningthatotherreaders

canaccessthedatabase.Second,placereadingis marked,forbiddingthereforetheaccessto any writer process

(thereis aninhibitor arc from placereadingto transitionStartW). After thefiring of thetimedtransitionEndR,

thestatusof theprocessis resetto “thinking”.

Conversely, if the requestedoperationis a write, the processwaits (in placeWqueue) until accesscanbe

granted,i.e. whenno otherprocessis performinga write access(placenowrite is marked)andno otherprocess
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Figure2.1: TheReaders–WritersGSPNmodel

is performinga readaccess(placereadingis empty). At thecompletionof thewrite operation,modeledby the

firing of transitionEndW, theabsenceof write accessis signaledto otherprocessesby markingplacenowrite,

andthestatusof theprocessis resetto “thinking”.

2.2 Starting GreatSPN

GreatSPN2.0.2is startedby typinggreatspn onthecommandline andpressing<Return>. After a few seconds

theControlPanel,depictedin Fig. 2.2,popsup andtheusercanstartawork session.

WARNING! WhenGreatSPN2.0.2GUI is launchedfor thefirst timeawindow is displayedbeforetheControl

Panelpops-upin which it is asked to the userto fill in the correspondingareasif he/shedesiresto changethe

default settingfor someenvironmentvariables(seechapt.3 for amoredetaileddescriptionof thiswindow). The

userhasto pressthe “OK” button to confirm either the modificationmadein the window areasor the default

settings:theinformationcontainedin thiswindow aresavedinto the$HOME/.greatspn file.

To createa new model,theuserhasjust to startcreatingplacesandtransitions(asdiscussedin Section2.3),

while if theuserdesiresto modify analreadycreatedmodel,he/shecanretrieve it by usingtheFile menu.

2.3 Creating the Readers–Writersmodel

To create(or to modify) a model,the userselectsthe action to be performedandthe objecttype (e.g. places,

immediatetransitions,placemarkings,etc.) on which the action will be applied. The generalprinciple of
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Figure2.2: TheGreatSPN2.0.2ControlPanel

behavior of theGreatSPN2.0.2graphicalinterfaceis that theactionselectedby theuserfrom theAction menu

(shown in Fig. 2.3) becomesthe default actionuntil a new oneis chosen,andsuchactionaffectsonly objects

of thetypecurrentlyselected.Thecurrentactionis displayedin thestatusbar on theright. TheAction pop-up

menuis activatedby pressingthe right mousebutton on any positionof the GreatSPN2.0.2working area. To

selectanaction,theuserhasto click with the left mousebutton over thedesiredpull-down option1. An object

typeis selectedby moving themousecursorononeof theiconsof theobjectsbar (seeFigure2.2)andby clicking

over it with theleft mousebutton. Theobjectcurrentlyselectedremainshighlighteduntil anotherobjecttypeis

chosen.Themousehelpwindow, activatedby selectingHelp � MouseHelp, displaystheactionassociatedwith

eachmousebutton. Let usstartthecreationof theReaders–WritersGSPNmodelby creatingthesetof places

first. To createplaces,wesetthetypeof objectto “place” by selectingtheplaceicon in theobjectbar (indicated

by acircle),andafterthisoperationtheshapeof themousecursoris changedinto acircle. After theselectionof

theAction � Addoption,wecanmovethemousecursorwithin theworkingareaandstartlayingdown theplaces

of thenetby clicking theleft mousebuttonin theproperposition,in orderto obtainthescreenimageshown in

Figure2.4. TheGreatSPN2.0.2graphicalinterfacedisplaysonly a window on therealworkingarea,thatcanbe

scrolledin all thedirectionsby usingthescrollbars placedon theright andbottomsidesof theControlPanel.
1 In the restof this manualwe shallusethenotationMenu Item � Option to denoteanoption in a specificmenuitem of themenu

bar. For example,Action � CreatedenotestheCreateoptionof theAction menu.
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Figure2.3: TheGreatSPN2.0.2actionmenu

To createthe transitionswe proceedasfor places,that is by first choosingoneof the threetransitionicons

available, i.e. deterministic(representedby a thick black box), exponential(representedby a white box), and

immediate(representedby a thin black box), andthenby creatingthem. Note thatwe don’t needto selectthe

Action � Add actionagain,sincewe didn’t changethe selectiondonewhenplaceswerecreated.The screen

situationafter the additionof transitionslooks like Figure2.5. Note that we have createdtransitionshaving

Figure2.4: Placelayoutof theReaders–Writersmodel

of Fig. 2.1

Figure2.5: Placeandtransitionlayoutof theReaders–

Writersmodel

differentorientations.To changetheorientationof a transition,we canusethemiddlemousebutton(eachtime

this button is clicked, the transitionrotatesof 45 degreesclockwise)beforeclicking the left button to actually

createthetransitionitself.

After aplaceoratransitionhasbeenplacedontheworkingarea,it canbemovedbyselectingtheAction � Move
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option.An objectcanbedraggedonthecanvasby clicking onit with theleft mousebutton,by moving thecursor

on its new positionandby clicking theleft buttonagain.

Theeditorassignsdefault names(“tags”) to places(Px) andtransitions(Tx for timedandtx for immediate)

wherex is an integer representingtheobjectscreationorder. Suchtagsaredisplayedif the View� Tag option

hasbeenselected.Tagsoverlappingotherobjectsof thenetcanbemovedaroundin thesameway asplacesor

transitions,that is by selectingtheAction � Move option afterclicking on the tag icon, andby clicking on the

placeor transitionto which thetagis associated.

Now thatwe have createdthenodesof our Petri net,we arereadyto connectthemwith arcs. This canbe

accomplishedby choosingthe arc icon in the objectbar (indicatedby an upward arrow). Again, if we didn’t

redefinethedefault action,wedon’t needto re-selecttheAction � Addoption.To createaninput arcfrom place

P1 to transitionT1 (seeFigure2.6),we have to click theleftmostbuttonof themousetwice: first over placeP1,

andthenover transitionT1. TheoutputarcconnectingtransitionT1 to placeP2 canbecreatedby clicking the

left mousebuttonfirst overT1, andthenoverP2. Theinhibitor arcconnectingplaceP6 to transitiont5 is created

Figure2.6: Creatingarcs

by first clicking over P6 with themiddlemousebutton,andthenover t5 with the left button. In thecaseof the

outputarcconnectingtransitionT7 to placeP1, for aestheticalreasonswe want to put two intermediatepoints

betweenthe placeandthe transition,ratherthenconnectingthemwith a straightline. Intermediatepointsare
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addedby just clicking theleft mousebuttonover thedesiredposition,providedthat it is not too closeto a node

of thenet.

In Petrinetsit is forbiddento draw arcsconnectingeitherplacesto placesor transitionsto transitions.Great-

SPN2.0.2enforcesthis rule by forbiddingthecreationof sucharcs.Note thatonceonehasstartedthedrawing

of anarc,thereis noway to interrupttheaction,soif we realizethatwestartedto draw anarcthatweshouldn’t,

theonly way to getout is to completethearcandto deleteit afterwards.To deleteanarc(or, moregenerally, an

instanceof thecurrently–selectedobject),we have to click over theobjectwe want to deleteafter theselection

of theAction � Deleteoption.

Now the topology of the network is complete,and we may proceeddefining the initial marking. Place

markingcandefinedeitherdirectly, by associatinganintegernumberof tokenswith theplace,or by meansof a

rateparameterwhichhasbeenpreviouslydefined.In eithercase,theassociationof aninitial markingwith aplace

is performedby clicking with theleft mousebuttonover theplacewewantto consideraftertheAction � Change

optionandtheplaceicon have beenselected.To createa markingparametertheuserhasto click over the token

icon (graphicallyrepresentedasa black dot) andto selecttheAction � Add option. After that, the userhasto

move thecursorin anemptycanvasregion andclick theleft mousebutton. A dialogbox (seeFig. 2.7will pop-

up,andwill askusto enterthenameof amarkingparameter(in ourcasethenameis ”P”) andthecorresponding

numericalvalue(apositive integer).

Figure2.7: Dialog box for thecreationof markingparameters

After clicking on thebutton “Ok” of theabove dialogbox, thedefinitionof themarkingparameter(“P=5”)

will appearon the chosencanvas position. Startingfrom this moment,the name“P” can be usedas initial

markingspecificationfor any placein thenet. In our example,two placeshold a non-null initial marking,and

wecandefinethatby clicking theleft mousebuttononeachof them.TheChange PlacePropertieswindow (see

Fig.2.8)will popup, so that theplacemarkingcanbe changedby specifingthe initial valuein the “Marking:”

area.

Alternatively, thesameactioncanbeperformedby selectingthetokenicon. Theinitial markingof aplacecan
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Figure2.8: Dialogbox for changingplaceproperties.

bespecifiedeitherasanonnegative integervalueor by usingthenameof analready-definedmarkingparameter.

As thenetwork specificationis complete,we maydisplaya “nicer” versionwith roundedarcsby selecting

theView� Splineoption.Thisproducesanetlooking like theonedepictedin Fig. 2.9.

Sofarwehave retainedthedefault namesgivenby theeditorat themomentof theobjectcreation.Although

this is usefulto speedup theeditingprocedure,it mayyield to a poormodelreadability, that canbe improved

by giving meaningfulnamesto placesandtransitions.Tagscanbe modifiedby selectingthe “tag” object,by

choosingtheAction � Change optionandby pointingandclicking the left mousebutton on thecorresponding

placeor transition.A dialogboxwill popup andwill asktheuserto specifythenew objecttag.

2.4 Saving and printing the model

After themodeldefinitionhasbeencompleted,we cansave its descriptionand/orprint it usingseveraldifferent

formats,by meansof the File menu. A model is saved by selectingthe File � Saveoption. If the modelhad

beenpreviously saved, this operationwill causethe old descriptionto be overwritten. If one wantsto keep

the old description,he/shecan usethe File � SaveAs option of the above menuto specify a new namefor

the net. The net descriptionfiles aresaved in the userdirectorydefinedby settingthe environmentvariable

GSPNNET DIRECTORY (asspecifiedin the$HOME/.greatspnfile of theuser:seetheAppendixC for details).

GreatSPN2.0.2providesthepossibilityof specifycomments,whicharesavedwith thenetdescriptionandwhich

canbe subsequentlyre-edited.To adda comment,simply selectFile � Commentoption, andusethe Edit Net

Commentdialog box which pops-up. To createprintoutsof a model, or EncapsulatedPostScript(EPS)files

suitablefor inclusionin LATEXdocuments,we have to selecttheFile � Print option. This optionaffectsonly that

portion of the model that is includedin the currently-definedprint area, that is displayedassurroundedby a

dottedline if theView� Print Areaoptionis selected(seeFig. 2.9). To definetheprint area,we have to:

1. selecttheAction � DefinePrint Areaoption(thecursorshapewill bechangedinto across);
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Figure2.9: Print areausedfor theReaders-Writersmodel

2. click with the left mousebutton over thecanvaspoint correspondingto theupper-left cornerof theprint

area;

3. move themousecursoron the lower-right cornerof thedesiredprint areaandclick eitherthe left or the

middlemousebutton.

After theabove operationshave beencompleted,theFile � Print commandmustbeselectedto causethePrint

dialogbox (shown in Fig. 2.10)to popup. In thewindow containedin theleftmostpartof thePrint dialogbox,

GreatSPN2.0.2shows anoverview of theentireworking area(rememberthatonly a window on a portionof the

working areais shown in the Control Panel). The print areais surroundedby a thin black frame,that canbe

adjusted(allowing theredefinitionof theprint area)by positioningthemousecursorover thelower-right corner

(indicatedby a smallblacksquare)anddraggingit by clicking with theleft mousebuttonwithoutreleasingthe

mousebutton.

Thesix iconsdisplayedjustbelow theabove window allow usto set:

� the format of the output , that canbe chosenbetweenraw PostScript(by clicking on the PS icon) and

EncapsulatedPostScript(by clicking on theTeX icon);
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Figure2.10:GreatSPN2.0.2Print dialogbox

� thedestinationof theoutput,thatcanbeeithera file (Disketteicon) or a PostScriptprinter(Printer icon):

if theEPSformatis chosenthenonly aprintoutonafile is allowed;

� theorientationof theoutput,thatcanbeeitherportraitor landscape(thetwo A icons).

The right part of the Print dialog box containsa window that shows the pagelayout (an a A4 size sheetis

assumed).The placementof the print areaover the sheetcan be changedeither by draggingthe thin black

rectangleor by clicking over oneof the threeiconsplacedat the right of thewindow (thatallow centeringthe

pictureon eitherdimension). Finally, the printout with the desiredoptionsis performedby clicking with the

left mousebuttonon the“Print” button. If we decidedto save theprintouton a file, GreatSPN2.0.2will askthe

user(by meansof a suitabledialogbox) to entera file namethatwill beplacedeitherin thedefault PostScript

(PS)or EncapsulatedPostscript(EPS)directory. Thedefault PSandEPSdirectoriescanbesetby meansof the

environmentvariablesGSPNPS DIRECTORY andGSPNEPSDIRECTORY in the$HOME/.greatspnfile (see

AppendixC).

2.5 Analysis of the Readers-Writers model

Oncewe have definedboth thenetstructureandtheinitial markingof theReaders–Writersmodelwe canhave

a first understandingof its dynamicbehavior by playing the “token game”. GreatSPN2.0.2provides the user

of an interactive token gamethatcanbestartedby selectingtheGSPN� Simulation...option. TheSimulation

window popsup andall thetransitionsof themodelthatareenabledin theinitial markingbecomeblinking (see

Fig. 2.11). To simulatea possiblebehavior of the modeledsystemwe have simply to click with the leftmost
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buttonof themouseover theenabled(i.e. blinking) transitionwe want it to fire. In our runningexample,only

transitionarrival is enabledin the initial marking;by clicking on it, thefiring actionis executed,i.e. a token is

removed from the input placethink anda token is addedto theoutputplacechoice. Thenew reachedmarking

enablesthe two immediatetransitionsisread, iswrite: we canchooseto fire oneof themandto simulatethe

correspondingfiring action(andsoon). By default the“Untimed” andthe“Forward” optionsof theSimulation

window aresetto play the forward token game: it is possibleto play the backward token gameby settingthe

“Backward” optionin theSimulationdialogbox.

Figure2.11:Tokengameof theReaders–Writersmodel.

GreatSPN2.0.2providestheuserwith a setof structuralanalysisalgorithmsthatcanbeusedto validatethe

models.Theusercanaccesstheabovealgorithmsby selectingtheGSPN� Structoption.2 Forexample,thecom-

putationof minimal-support,canonicalPlaceInvariants(by meansof amodifiedMartinez–Silva algorithm[29])

canbe accomplishedby meansof the option GSPN� Struct� P invariants. GreatSPN2.0.2will visualizethe

Consolewindow (shown in Fig. 2.12),allowing oneto starttheP–invariantcomputationby clicking with theleft

mousebuttonover the“Start” button.At theendof theabove computation,theConsolewindow will containthe

results,asdisplayedin Fig. 2.13.

After aGSPNmodelhasbeenconstructedandvalidated,it canbeanalyzedby meansof thedifferentperfor-
2 WARNING! Before launchinga GreatSPN2.0.2solver be sure that the hostnameset in the “Hostname:” left areaof the

File � Optionswindow is thenameof themachineonwhich theControlPanelhasbeenstarted.
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Figure2.12:GreatSPN2.0.2Console Figure2.13:Resultsof P–invariantcomputation

for theReaders–Writersmodel

manceevaluationtechniquesprovided by GreatSPN2.0.2. Beforestartingtheperformanceanalysisof a given

GSPNmodel,its performance–relatedparametersmustbedefined.Thedefault ratesassociatedwith transitions

canbedisplayedon thescreenby selectingtheView� Rateoption. Ratesoverlappingsomeotherobjectof the

net canbe moved aroundin the sameway astags,by selectingtheAction � Move actionafter the icon corre-

spondingto rates(indicatedby a clock closeto a timed transition)hasbeenselected.Transitionratesmay be

definedaspositive real numbers,nameof rateparameters,or marking–dependentexpressions,governedby a

context–freegrammar(describedin AppendixA). In thisexamplewewill only userateparameterspecifications,

thatarecreatedmuchin thesamewayasmarkingparameter, by choosingtheAction � Addactiontogetherwith

the rate icon. A dialog box (seeFig. 2.14)will pop up, allowing us to specifythe nameandthe definition of

rateparameters.We will definethreerateparametersfor transitionrates: arr = 1.0, rr = 2.0, andwr = 0.5;

andtwo rateparametersfor choiceprobabilitiesbetweenconflictingimmediatetransitions:isr = 0.8, andisw =

0.2. After theirdefinition,theaboveparameterscanbeusedto specifythetransitionrates(weights)by choosing

Figure2.14:Dialogbox for thecreationof rateparameters
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theAction � Change actionwith theexponential(immediate)transitiontypeselected,by clicking with the left

mousebutton over the appropriatetransitionsandby filling the Rateor RateParameter(Weight) field of the

correspondingChange TransitionPropertieswindow (seeFig.2.15).

(A) (B)

Figure2.15:Windows for defining/changingpropertiesof timed(A) andimmediate(B) transitions.

Thesamewindow, depictedin Fig.2.15(A),allows thespecificationof theenablingdependence.Thedefault

enablingdependencefor timedtransitionis of the“infinite server” type,but it canbechangedby choosingtheap-

propriateoption(Infinite, Marking Dependent,1-Server, andLoadDependent). In ourexample,only thearrival

andtheendRtransitionsareof the“infinite server” type,so theenablingdependenceof all theotheronesmust

be changedto 1-Server. To changethe prioritiesof immediatetransitions,usethe scrollbaron the bottom-left

of theChange TransitionPropertieswindow (Fig.2.15(B))of thecorrespondingtransitionsto increase/decrease

theirpriorities.

With thespecificationof transitionratesandprobabilitiesasshown in Fig. 2.16,wehavecompletedthespec-

ification of the behavior of the model. GreatSPN2.0.2providesthreedifferentperformanceanalysismethods,

namelycomputationof boundsfor thethroughputof transitions,Markoviansolutionandsimulation.In thischap-

ter wepresentanexampleof theMarkovian solutionof theReaders–WritersGSPNmodel,while theothertech-

niqueswill becoveredin Chapter4. TheSteady–Statesolutionof theEmbeddedMarkov Chaincorrespondingto

theGSPNmodelof theReaders–Writerssystemof Fig. 2.16is obtainedby selectingtheGSPN� Solve� GSPN

Solution� SteadyStateoption. TheConsolewindow will pop-upagain,andafterwe click with the left button

on the “Start” button, GreatSPN2.0.2will start the analysisphase.At the endof the analysis,GreatSPN2.0.2
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Figure2.16:TheReaders–Writersmodelwith transitionrate/probabilityspecification

will show on the screenthe valuesof the throughputof the varioustimed and immediatetransitions,aswell

asthevaluesof thedefinedperformanceindices(seeFigure2.17). We canvisualizethedistributionsof token

into placesby selectingtheAction � Showactiontogetherwith the result icon, andby clicking on theplaceof

interest.In Fig. 2.18it is shown thetokendistribution for placeWqueue.

2.6 Coloredversionof the Readers-Writersmodel

Let us supposethat the processeswhich areconcurrentlyaccessingto the shareddatabasehave differentbe-

haviors; in particular, a groupof themaccessto thedatabaseonly to performa write operation,while another

groupcanissueeitherawriting or areadingrequest.In thissectionwedescribehow to obtainthecoloredGreat-

SPN2.0.2versionof readers-writersmodel(seeFig.2.19)thatcapturesthedifferentbehavior of thetwo kindsof

processes.Startingfrom thepreviousnon-coloredmodelof thereaders-writerssystemwefirst needto definethe

basiccolorclassesrepresentingthetwo kindsof processes.To create(or to modify) abasiccolorclassdefinition

simply click with theleft mousebuttonon thecolor icon (indicatedby a paletteanda paintbrush)of theobject

bar andpop-uptheAction menu,usingtheright mousebutton,in orderto selectthe“Add” optionasthecurrent

action. After theseoperations,choosea placein the canvas to locatethe definition of theclassandclick with

the left mousebutton: theCreateColor Definitionwindow pops-up(seeFig.2.20). The top left areanamedas

“Label:” hasto befilled with thenameof thecolor class.The“Colorset” toggle,by default, is alreadyswitched

on (ablackdot is displayedin thecircle nearthetoggle),indicatingthatthecurrentdefinitionis adefinitionof a

26



Figure2.17:GreatSPN2.0.2canvasaftertheReaders–WritersGSPNmodelhasbeensolved

Figure2.18:Tokendistribution in placeWqueue

basiccolorclass.In the“Definition:” area,thedefinitionof thebasiccolorclassis writtenusingtheSWNsyntax

(seeAppendixA): in theexampletheclassP is theunorderedunionof two staticsubclassesP1 andP2. These

two coloredsubclasseshave to bedefinedaswell, following thesameproceduredescribedabove for thecolor

classdefinition, i.e., by recallingandfilling theareasof theCreateColor Definition window for eachof them

(seeFig.2.21).In ourexample,wehave usedtwo differentalternativesof theSWNsyntaxto expressthesubsets

of colorsP1 andP2: thecolor subclassP1 is definedasthesetof two elementsp1,p2 while thecolor subclass

P2 is asetof threeelementsc1,c2,c3. Oncethebasiccolorclasseshasbeendefined,we proceedasfollows:

� addcolordomainsto placesthatmaycontaincoloredtokens.To modify placeattributes,click ontheplace

icon andselectfrom theAction menutheChange option; placecolor domainP hasto bewritten on the
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Figure2.19:SWN modelof theReaders-Writerssystem.

Figure2.20:CreateColor Definitionwindow.

“Color label:” areaof theChange PlacePropertieswindow (seeFig.2.8).In themodelof Fig.2.19,all the

placeshave color domains,exceptfor placenowrite;

� addcolor attributesto the correspondinginput/outputarcs. To modify arc attributes,pressthe arc icon

(we don’t needto selectagaintheAction � Change optionsinceit is thecurrentaction),andclick on the

interestedarcwith theleft mousebutton;theChangeArc Propertieswindow of Fig.2.22pops-up.Pressthe

“Color” toggleto settheright areainto “Color” modeandthenaddin theareathecolor functionaccording

to theSWN syntax. In themodelof Fig.2.19,all thearcsarecharacterizedby the identity function
�
x� ,

exceptfor theinput/outputarcsof thenoncoloredplaceandfor theinhibitor arcconnectingplacereading
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Figure2.21:Definition of staticsubclasses.

to thetransitionStartWthatis labeledwith thewholeplacecolor domainfunction
�
S� ;

� adda guardto the transition iswrite. A way to model the constraintthat only the processesbelonging

to the staticsubclassP2 areallowed to issuea writing requestto the databaseis to adda guardto the

transitioniswrite. To modify transitionattributes,pressoneof thetransitioniconsandselecttheinterested

transition:oneof theChangeTransitionPropertieswindowsof Fig.2.15pops-up,dependingonthetypeof

transition,allowing to fill in the“Color Label:” areatheguardaccordingto theSWNsyntax.In themodel

of Fig.2.19,transitioniswrite canfire only whenits input placecontainsa coloredtoken
�
x� belongingto

thestaticsubclassP2.

Figure2.22:ChangeArc Propertieswindow.
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Finally, we definethecoloredmarkingparameterM0 of theSWN modelof Fig.2.19by pressingthecolor

icon of theobjectbar andby selectingtheAction � Addoption. TheChange Color Definitionwindow popsup

againby clicking with theleft mousebuttonon a locationin thecanvas. To definea coloredmarkingparameter

switch on the “Marking” toggleandthenfill in the “Label:” andthe “Definition:” areaswith the nameof the

parameter(M0) and its definition (
�
S P1��� �

S P2� ) respectively. The initial marking of the SWN model of

Fig.2.19,is thensetby addingto the “Marking:” areaof the Change PlacePropertieswindow relatedto the

placethink thecoloredmarkingparameterM0.

2.7 Analysis of the SWN Readers-Writersmodel

Concerningthe analysisof SWN models,GreatSPN2.0.2supportsthe reachabilitygraphgeneration(both or-

dinary andsymbolic) with the correspondingMarkovian solution, both in steadystateand transient,and the

simulation:in thissectionwewill describehow to obtainthesymbolicreachabilitygraph(SRG)of theReaders-

Writers modelof Fig.2.19and its correspondingMarkovian solution, for a depthdescriptionof the different

analysistechniquesseeChapt.4.

Oncethe SWN modelhasbeensaved, we cancomputethe symbolicreachabilitygraphby choosingfrom

theSwn� Symbolicsub-menutheComputeRG option. In caselastmodificationsof thecurrentloadedmodel

have not beensavedbeforelaunchinga GreatSPN2.0.2solver a warningwindow will pop-upaskingto theuser

for saving or abortingtherequest.Therequestof computingthesymbolicreachabilitygraphof theSWN model

will causetheConsolewindow of Fig.2.12to pop-up;it is thenpossibleto obtaina verbosedescriptionof the

symbolicreachabilitygraphby settingon the“VerboseShow” toggleof theSWNSymbolicRGOptionswindow

(seeFig.3.19)whichappearsafterthe“Start” buttonof theConsolewindow hasbeenpressed.

Figure2.23:SWN SymbolicRG Optionswindow.

Finally, choose“OK” buttonof theSWNSymbolicRGOptionswindow to launchtheGreatSPN2.0.2solver.

Theexecutionis displayedontheConsolewindow andtheresultsarevisualizedin theGreatSPN2.0.2canvas:the

SWN modelof Fig.2.19is characterizedby 45 TangibleSymbolicMarkings(which correpondto 209Tangible

Ordinarymarkings)andno deadlocksarefound. Resultsaresaved in differentfiles: thesymbolicreachability
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graphis saved in file netname.srgP5, transitionthroughputsandperformanceindicesdefinedby the userare

containedinsteadin netname.sta file.
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