Chapter 2

Getting started

After GreatSPN2.0.hasbeerinstalledandtheuserenvironmenthasbeensetupaccordingo thedirectionsgiven
in the AppendixC, the usercanstartthe packageandbuild andanalyzehis/hermodels.The aim of this chapter
is to quickly introducethe userto (modeling)usingGreatSPN2.0.2 By following this tutorial, the userwill be
ableto constructa Petri Net modelandto analyzeit by meansof the GreatSPN2.0.raphicalinterface. The
readerinterestedn a morein-depthpresentatiorof the variousGreatSPN2.0.2eaturesmay referto Chapter3.
Throughoutthis chaptemwe shall useasan examplethe modelof the well-knovn multiple-readesinglewriter
problemin theacces®f a shareddatabase.

2.1 The Readers—WritersGSPN model

Let usconsidera setof “processestoncurrentlyaccessin@ shareddatabase.Whena processssuesanaccess
requestjt declaresvhethera reador a write operationis required. Readoperationsnay proceedconcurrently
with eachother while write operationgequirean exclusive accessn orderto maintainthe consisteng of the
database.A GSPNmodelof this systemis depictedin Figure2.1. A tokenin placethink represents process
performingsomelocal actiity. After a randomamountof time, a databaseaccessequestis issued(timed
transitionarrival fires). Thetypeof reques(reador write) is randomlychoserwith equalprobability (immediate
transitionsisreadandiswrite have the sameweight). If the operationis a read,thenthe accesss grantedif no
otherprocesss performinga write operationon the database(placenowrite is marked), otherwisethe process
waitsin placeRqueueauntil theaccessanbe performedsafely Thebeginning of areadoperationis represented
by thefiring of transitionStartR thathastwo effects. First, placenowrite is marked, meaningthatotherreaders
canaccesshe database.Secondplacereadingis marked, forbidding thereforethe accesgo ary writer process
(thereis aninhibitor arcfrom placereadingto transitionStartWj. After the firing of thetimed transitionEndR
the statusof the processs resetto “thinking”.

Corversely if the requestedperationis a write, the processwaits (in placeWqueug until accessanbe
grantedj.e. whenno otherprocesss performinga write accesgplacenowrite is marked) andno otherprocess
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Figure2.1: TheReaders—Writer& SPNmodel

is performinga readaccesgplacereadingis empty). At the completionof the write operationmodeledby the
firing of transitionEndW the absencef write accesss signaledto otherprocessedy marking placenowrite
andthe statusof the processs resetto “thinking”.

2.2 Starting GreatSPN

GreatSPN2.0.55 startedby typing gr eat spn onthecommandine andpressing<Ret ur n>. After afew seconds
the ControlPanel,depictedn Fig. 2.2, popsup andthe usercanstartawork session.

WARNING! WhenGreatSPN2.0.85Ul is launchedor thefirst timeawindow is displayedbeforethe Control
Panelpops-upin which it is asled to the userto fill in the correspondingireasf he/shedesiresto changethe
default settingfor someervironmentvariablegseechapt.3 for amoredetaileddescriptionof thiswindow). The
userhasto pressthe “OK” button to confirm eitherthe modificationmadein the window areasor the default
settings:theinformationcontainedn this window aresavedinto the $HOVE/ . gr eat spn file.

To createa new model,the userhasjust to startcreatingplacesandtransitions(asdiscussedn Section2.3),
while if theuserdesiredo modify analreadycreatednodel,he/shecanretrieve it by usingthe File menu.

2.3 Creatingthe Readers—Writersmodel

To create(or to modify) a model, the userselectsthe action to be performedandthe objecttype (e.g. places,
immediatetransitions, place markings, etc.) on which the actionwill be applied. The generalprinciple of
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Figure2.2: The GreatSPN2.0.Zontrol Panel

behaior of the GreatSPN2.0.graphicalinterfaceis thatthe actionselectedy the userfrom the Action menu
(shawvn in Fig. 2.3) becomeshe default actionuntil a new oneis chosenandsuchactionaffectsonly objects
of thetype currentlyselected.The currentactionis displayedn the statusbar on theright. The Action pop-up
menuis actvatedby pressingthe right mousebutton on ary positionof the GreatSPN2.0.2vorking area. To
selectanaction, the userhasto click with the left mousebutton over the desiredpull-dovn optiort. An object
typeis selectedy moving themousecursoron oneof theiconsof theobjectshar (seeFigure2.2)andby clicking
overit with theleft mousebutton. The objectcurrentlyselectedemainshighlighteduntil anotherobjecttypeis
chosen.The mousehelpwindow, activatedby selectingHelp—MouseHelp, displaysthe actionassociatedvith
eachmousebutton. Let us startthe creationof the Readers—Writer&SPNmodelby creatingthe setof places
first. To createplaceswe setthetypeof objectto “place” by selectinghe placeiconin the objectbar (indicated
by a circle), andafterthis operationthe shapeof the mousecursoris changednto acircle. After the selectionof
theAction—Addoption,we canmove themousecursorwithin theworking areaandstartlaying down theplaces
of the netby clicking the left mousebuttonin the properposition,in orderto obtainthe screerimageshavn in
Figure2.4. The GreatSPN2.0.graphicalinterfacedisplaysonly awindow ontherealworking areathatcanbe
scrolledin all thedirectionsby usingthe sciollbars placedon theright andbottomsidesof the Control Panel.

L In the restof this manualwe shall usethe notationMenu Item—Optionto denotean optionin a specificmenuitem of the menu
bar. For example,Action—Createdenoteghe Createoption of the Action menu.
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Figure2.3: The GreatSPN2.0.2ctionmenu

To createthe transitionswe proceedasfor places thatis by first choosingone of 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 selectiondonewhen placeswere created. The screen
situationafter the addition of transitionslooks like Figure 2.5. Note that we have createdtransitionshaving

[= GreatSPNzozUntitled  [-JJJ [ Geawpnzozintted |-

Figure2.4: Placelayoutof the Readers—WritermodelFigure2.5: Placeandtransitionlayoutof the Readers—
of Fig. 2.1 Writersmodel

differentorientations.To changethe orientationof a transition,we canusethe middle mousebutton (eachtime
this button is clicked, the transitionrotatesof 45 degreesclockwise)beforeclicking the left button to actually
createthetransitionitself.

After aplaceor atransitionhasbeenplacedontheworkingareajt canbemovedby selectingheAction—Move
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option. An objectcanbedraggednthecarvashby clicking onit with theleft mousebutton,by moving thecursor
onits new positionandby clicking theleft buttonagain.

The editor assigngefault nameg“tags”) to places(Px) andtransitions(Tx for timed andtx for immediate)
wherex is aninteger representinghe objectscreationorder Suchtagsaredisplayedif the View— Tag option
hasbeenselected.Tagsoverlappingotherobjectsof the netcanbe moved aroundin the sameway asplacesor
transitions thatis by selectingthe Action—Move option after clicking on the tag icon, andby clicking on the
placeor transitionto which thetagis associated.

Now thatwe have createdthe nodesof our Petrinet, we arereadyto connectthemwith arcs. This canbe
accomplishedy choosingthe arc icon in the objectbar (indicatedby an upward arron). Again, if we didn't
redefinethe default action,we dont needto re-selecthe Action—Addoption. To createaninput arcfrom place
P1to transitionT1 (seeFigure2.6), we have to click the leftmostbutton of the mousetwice: first over placeP1,
andthenover transitionT1 The outputarc connectingransitionT1 to placeP2 canbe createdby clicking the
left mousebuttonfirst over T1, andthenover P2. Theinhibitor arcconnectingplaceP6 to transitiont5 is created

= GreatPNzo02iUntitled |-

Figure2.6: Creatingarcs

by first clicking over P6 with the middle mousebutton, andthenover t5 with theleft button. In the caseof the
outputarc connectingtransitionT7 to placeP1, for aestheticateasonsve wantto put two intermediatepoints
betweenthe placeandthe transition,ratherthenconnectingthemwith a straightline. Intermediatepointsare
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addedby just clicking the left mousebutton over the desiredposition,provided thatit is nottoo closeto anode
of thenet.

In Petrinetsit is forbiddento drav arcsconnectingeitherplaceso placesor transitiongto transitions.Great-
SPNZ2.0.Znforceghis rule by forbidding the creationof sucharcs. Note thatonceonehasstartedthe draving
of anarc,thereis nowayto interruptthe action,soif we realizethatwe startedto drav anarcthatwe shouldnt,
theonly way to getoutis to completethe arcandto deleteit afterwards.To deleteanarc (or, moregenerallyan
instanceof the currently—selectedbject),we have to click over the objectwe wantto deleteafterthe selection
of the Action— Deleteoption.

Now the topology of the network is complete,and we may proceeddefining the initial marking. Place
markingcandefinedeitherdirectly, by associatinganinteger numberof tokenswith the place,or by meansof a
rateparametewhich hasbeenpreviously defined.In eithercasetheassociatiomf aninitial markingwith aplace
is performedby clicking with theleft mousebuttonoverthe placewe wantto considemafterthe Action—Chang
optionandthe placeicon have beenselectedTo createa markingparameterthe userhasto click overthetoken
icon (graphicallyrepresente@sa black dot) andto selectthe Action—Add option. After that, the userhasto
move the cursorin anemptycanvasregion andclick the left mousebutton. A dialogbox (seeFig. 2.7 will pop-
up, andwill askusto enterthenameof a markingparamete(in our casehe nameis "P”) andthecorresponding
numericalvalue(a positive integer).

~| Create Marking Parameter

Label :
L

mMarking :
Ei

Ok Cancel

Figure2.7: Dialog box for the creationof markingparameters

After clicking on the button“Ok” of the above dialog box, the definition of the markingparamete(“P=5")
will appearon the chosencarvas position. Startingfrom this moment,the name“P” can be usedasinitial
markingspecificationfor ary placein the net. In our example,two placeshold a non-nullinitial marking,and
we candefinethatby clicking theleft mousebuttonon eachof them.The Chang PlacePropertieswindow (see
Fig.2.8)will pop up, sothatthe placemarkingcanbe changedoy specifingthe initial valuein the “Marking:”
area.

Alternatively, thesameactioncanbeperformedoy selectinghetokenicon. Theinitial markingof aplacecan
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Figure2.8: Dialog box for changingplaceproperties.

be specifiedeitherasa nonngative integervalueor by usingthe nameof analready-definednarkingparameter

As the network specificationis complete we may displaya “nicer” versionwith roundedarcsby selecting
the View—Splineoption. This producesa netlooking like the onedepictedn Fig. 2.9.

Sofarwe have retainedhe default namegjivenby the editorat the momentof the objectcreation.Although
this is usefulto speedup the editing procedurejt may yield to a poor modelreadability that canbe improved
by giving meaningfulnamesto placesandtransitions. Tagscanbe modified by selectingthe “tag” object, by
choosingthe Action—Chang optionandby pointing andclicking the left mousebutton on the corresponding
placeor transition.A dialogboxwill popupandwill askthe userto specifythe new objecttag.

2.4 Saving and printing the model

After the modeldefinitionhasbeencompletedwe cansave its descriptionand/orprint it usingseveral different
formats,by meansof the File menu. A modelis saved by selectingthe File—Saveoption. If the modelhad
beenpreviously saved, this operationwill causethe old descriptionto be overwritten. If onewantsto keep
the old description,he/shecan use the File—SaveAs option of the abore menuto specify a nev namefor
the net. The net descriptionfiles are saved in the userdirectory definedby settingthe ervironmentvariable
GSPNNET_DIRECTORY (asspecifiedn the$SHOME/.greatspfile of theuser:seethe AppendixC for details).
GreatSPN2.0.providesthe possibilityof specifycommentswhich aresazedwith the netdescriptiorandwhich
canbe subsequentlye-edited. To adda comment,simply selectFile—Commenbption, andusethe Edit Net
Commentdialog box which pops-up. To createprintoutsof a model, or EncapsulatedPostScript(EPS)files
suitablefor inclusionin IATeXdocumentsyve have to selectthe File— Print option. This optionaffectsonly that
portion of the modelthatis includedin the currently-definedorint area thatis displayedas surroundedoy a
dottedline if the View—Print Areaoptionis selecteqseeFig. 2.9). To definethe print areawe have to:

1. selectthe Action—DefinePrint Areaoption (the cursorshapewill be changednto a cross);
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Figure2.9: Printareausedfor the Readers-Writersnodel

2. click with the left mousebutton over the carvas point correspondindo the upperleft cornerof the print
area;

3. move the mousecursoron the lower-right cornerof the desiredprint areaandclick eithertheleft or the
middle mousebutton.

After the abore operationshave beencompletedthe File—Print commandmustbe selectedo causethe Print
dialogbox (shavn in Fig. 2.10)to popup. In thewindow containedn theleftmostpart of the Print dialogbox,
GreatSPN2.0.3havs anoverview of the entireworking area(remembethatonly awindow on a portionof the
working areais shavn in the Control Panel). The print areais surroundeddy a thin black frame,that canbe
adjustedallowing theredefinitionof the print area)by positioningthe mousecursorover the lower-right corner
(indicatedby a smallblack squareanddraggingit by clicking with the left mousebuttonwithoutreleasingthe
mousebutton.
Thesix iconsdisplayedustbelon theabose window allow usto set:

¢ the format of the output, that canbe chosenbetweenraw PostScript(by clicking on the PSicon) and
EncapsulateéostScrip(by clicking onthe TeXicon);
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Figure2.10: GreatSPN2.0.Print dialogbox

¢ thedestinatiorof the output,thatcanbe eitherafile (Disketteicon) or a PostScripprinter (Printer icon):
if theEPSformatis choserthenonly a printouton afile is allowed;

¢ theorientationof the output,thatcanbeeitherportraitor landscapéthetwo A icons).

The right part of the Print dialog box containsa window that shavs 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 the window (thatallow centeringthe

picture on eitherdimension). Finally, the printout with the desiredoptionsis performedby clicking with the

left mousebutton onthe“Print” button. If we decidedto save the printouton a file, GreatSPN2.0.2vill askthe

user(by meansof a suitabledialog box) to entera file namethatwill be placedeitherin the default PostScript
(PS)or Encapsulate#ostscrip{ EPS)directory The default PSandEPSdirectoriescanbe setby meansof the

ervironmentvariablesGSPNPSDIRECTORY andGSPNEPSDIRECTORY in the SHOME/.greatsprfile (see
AppendixC).

2.5 Analysis of the Readers-Writers model

Oncewe have definedboththe net structureandtheinitial markingof the Readers—Writersnodelwe canhave
a first understandingf its dynamicbehaior by playing the “token game”. GreatSPN2.0.2rovidesthe user
of aninteractve token gamethatcanbe startedby selectingthe GSPN—Simulation...option. The Simulation
window popsup andall thetransitionsof the modelthatareenabledn theinitial markingbecomeblinking (see
Fig. 2.11). To simulatea possiblebehaior of the modeledsystemwe have simply to click with the leftmost
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button of the mouseover the enabled(i.e. blinking) transitionwe wantit to fire. In our runningexample,only
transitionarrival is enabledn theinitial marking;by clicking onit, thefiring actionis executed,.e. atokenis
removed from the input placethink anda token is addedto the outputplacechoice The new reachednarking
enableshe two immediatetransitionsisread, iswrite: we canchooseto fire one of themandto simulatethe
correspondindiring action(andsoon). By default the “Untimed” andthe “Forward” optionsof the Simulation
window aresetto play the forward token game:it is possibleto play the backward token gameby settingthe
“Backward” optionin the Simulationdialogbox.

1=l GreatSPM 2.0.2 : /docsrv/bernardi/nets/models/Reader_Writers [
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Figure2.11: Tokengameof the Readers—Writersnodel.

GreatSPN2.0.providesthe userwith a setof structuralanalysisalgorithmsthat canbe usedto validatethe
models.Theusercanaccessheabove algorithmsby selectinghe GSPN— Structoption? For example thecom-
putationof minimal-supportcanonicalPlacelnvariants(by meansof a modifiedMartinez—Siha algorithm[29])
canbe accomplishedy meansof the option GSPN— Struct+P invariants GreatSPN2.0.2will visualizethe
Consolewindow (shavn in Fig. 2.12),allowing oneto startthe P—invariantcomputatiorby clicking with theleft
mousebuttonover the“Start” button. At the endof theabore computationthe Consolewindow will containthe
results,asdisplayedn Fig. 2.13.

After aGSPNmodelhasbeenconstructedindvalidated it canbeanalyzedy meansof thedifferentperfor

2 WARNING!  Before launchinga GreatSPN2.0.Zolver be sure that the hostnameset in the “Hostname:” left areaof the
File—Optionswindow is the nameof the machineon which the Control Panelhasbeenstarted.
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Figure2.12: GreatSPN2.0.Zonsole Figure2.13: Resultsof P—invariantcomputation
for the Readers—Writersodel

manceevaluationtechniquegrovided by GreatSPN2.0.2 Before startingthe performanceanalysisof a given
GSPNmodel,its performance—relategarametersustbe defined. The default ratesassociatedvith transitions
canbedisplayedon the screerby selectingthe View—Rateoption. Ratesoverlappingsomeotherobjectof the
net canbe moved aroundin the sameway astags,by selectingthe Action—Move actionafter the icon corre-
spondingto rates(indicatedby a clock closeto a timed transition)hasbeenselected. Transitionratesmay be
definedas positive real numbers,nameof rate parametersor marking—dependergxpressionsgovernedby a
contxt—freegrammar(describedn AppendixA). In thisexamplewe will only userateparametespecifications,
thatarecreatednuchin the sameway asmarkingparameterby choosinghe Action—Addactiontogethemvith
therateicon. A dialog box (seeFig. 2.14)will pop up, allowing usto specifythe nameandthe definition of
rate parameters.We will definethreerate parameterdor transitionrates:arr = 1.0, rr = 2.0, andwr = 0.5,
andtwo rateparametergor choiceprobabilitiesbetweerconflictingimmediatetransitions:isr = 0.8, andisw =
0.2 After their definition,the abore parametersanbe usedto specifythetransitionrates(weights)by choosing

Figure2.14: Dialog box for thecreationof rateparameters
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the Action—Chang actionwith the exponential(immediate)transitiontype selectedby clicking with the left
mousebutton over the appropriatetransitionsand by filling the Rateor Rate Parameter(\Weigh) field of the
correspondinghange TransitionPropertieswindow (seeFig.2.15).

j Change Transition Properties

|

==
(A (B)

@ Infinite
g

Load Dependent

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

Thesamewindow, depictedn Fig.2.15(A),allows the specificatiorof the enablingdependencel hedefault
enablingdependenctor timedtransitionis of the“infinite sener” type,but it canbechangedy choosingheap-
propriateoption (Infinite, Marking Dependent]-ServerandLoad Dependent In our example,only thearrival
andthe endRtransitionsare of the “infinite sener” type, sothe enablingdependencef all the otheronesmust
be changedo 1-Server To changethe priorities of immediatetransitions,usethe scrollbaron the bottom-left
of the Chang TransitionPropertieswindow (Fig.2.15(B))of the correspondindransitionsto increase/decrease
their priorities.

With the specificatiorof transitionratesandprobabilitiesasshavn in Fig. 2.16,we have completedhe spec-
ification of the behaior of the model. GreatSPN2.0.2rovidesthreedifferent performanceanalysismethods,
namelycomputatiorof boundgor thethroughpuof transitions Markovian solutionandsimulation.In thischap-
terwe presentan exampleof the Markovian solutionof the Readers—Writer& SPNmodel,while the othertech-
niqueswill becoveredin Chapted. The Steady—Stateolutionof the EmbeddedVarkov Chaincorrespondingo
the GSPNmodelof the Readers—Writersystemof Fig. 2.16is obtainedy selectinghe GSPN— Solve+GSPN
Solution- SteadyStateoption. The Consolewindow will pop-upagain,andafterwe click with theleft button
on the “Start” button, GreatSPN2.0.2vill startthe analysisphase.At the endof the analysis,GreatSPN2.0.2
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Figure2.16: The Readers—Writermodelwith transitionrate/probabilityspecification

will shav on the screenthe valuesof the throughputof the varioustimed and immediatetransitions,as well
asthe valuesof the definedperformanceandices(seeFigure2.17). We canvisualizethe distributions of token
into placeshy selectingthe Action—Showactiontogethemwith the resulticon, andby clicking on the placeof
interest.In Fig. 2.18it is shavn thetokendistribution for placeWqueue

2.6 Coloredversionof the Readers-Writers model

Let us supposethat the processesvhich are concurrentlyaccessingo the shareddatabasehave differentbe-
haviors; in particular a groupof themaccesgo the databaseonly to performa write operationwhile another
groupcanissueeitherawriting or areadingrequestin this sectionwe describeénow to obtainthe coloredGreat-
SPNZ2.0.%ersionof readers-writerenodel(seeFig.2.19)thatcaptureghedifferentbehaior of the two kinds of
processesStartingfrom the previous non-colorednodelof thereaders-writersystemwe first needto definethe
basiccolor classesepresentinghetwo kinds of processesTo createg(or to modify) a basiccolor classdefinition
simply click with theleft mousebutton on the color icon (indicatedby a paletteanda paintbrush)of the object
bar andpop-upthe Action menu,usingtheright mousebutton,in orderto selectthe“Add” optionasthe current
action. After theseoperationschoosea placein the carvasto locatethe definition of the classandclick with
the left mousebutton: the CreateColor Definition window pops-up(seeFig.2.20). The top left areanamedas
“Label:” hasto befilled with the nameof the color class.The “Colorset” toggle,by default, is alreadyswitched
on (ablackdotis displayedn thecircle nearthetoggle),indicatingthatthe currentdefinitionis a definitionof a
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Figure2.17: GreatSPN2.0.2arvasafterthe Readers—Writer&6 SPNmodelhasbeensolved

TOKEMS DISTRIEUTION IM PLACE Wqueue

TOFENS DISTEIEUTION IN PLACE Wqueue, mean=0.335355 +/-3 1e-08

o 042861
1 0.35czz
2 0.17123
3 0.04126
4 00035z

Figure2.18: Tokendistribution in placeWqueue

basiccolorclass.In the“Definition:” areathedefinitionof thebasiccolor classis written usingthe SWN syntax
(seeAppendixA): in the examplethe classP is the unorderedunion of two staticsubclasseP1 andP2. These
two coloredsubclassehave to be definedaswell, following the sameproceduredescribedabore for the color
classdefinition, i.e., by recallingandfilling the areasof the CreateColor Definitionwindow for eachof them
(seeFig.2.21).In our example,we have usedtwo differentalternatvesof the SWN syntaxto expresshe subsets
of colorsP1 andP2: thecolor subclass1is definedasthe setof two elementgl, p2 while the color subclass
P2is asetof threeelementsl, c2,c3. Oncethebasiccolor classehasbeendefined we proceedasfollows:

¢ addcolordomaingo placeghatmaycontaincoloredtokens.To modify placeattributes,click ontheplace
icon andselectfrom the Action menuthe Change option; placecolor domainP hasto bewritten on the
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Figure2.19: SWN modelof the Readers-Writersystem.
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Figure2.20: CreateColor Definition window.

“Color label:” areaof the Change PlacePropertieswindow (seeFig.2.8).In themodelof Fig.2.19,all the
placeshave color domains gxceptfor placenowrite

add color attributesto the correspondingnput/outputarcs. To modify arc attributes, pressthe arc icon
(we don't needto selectagainthe Action—Change optionsinceit is the currentaction),andclick onthe
interestedarcwith theleft mousebutton;the Change Arc Propertieswindow of Fig.2.22pops-up.Presshe
“Color” toggleto settheright areainto “Color” modeandthenaddin theareathecolorfunctionaccording
to the SWN syntax. In the modelof Fig.2.19,all the arcsare characterizedby the identity function (x),
exceptfor theinput/outputarcsof the noncoloredplaceandfor theinhibitor arcconnectingplacereading
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Figure2.21: Definition of staticsubclasses.

to thetransitionStartWthatis labeledwith the wholeplacecolor domainfunction(S);

add a guardto the transitioniswrite. A way to modelthe constraintthat only the processe$elonging
to the static subclas$2 are allowed to issuea writing requestto the databaseis to add a guardto the
transitioniswrite. To modify transitionattributes,pressoneof thetransitioniconsandselecttheinterested
transition:oneof the Chang TransitionPropertieswindows of Fig.2.15pops-updependingnthetypeof
transition,allowing to fill in the“Color Label:” areathe guardaccordingio the SWN syntax.In the model
of Fig.2.19,transitioniswrite canfire only whenits input placecontainsa coloredtoken (x) belongingto
thestaticsubclas$2.

Figure2.22: ChangeArc Propertiesvindow.
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Finally, we definethe coloredmarking parameteMO of the SWN modelof Fig.2.19by pressinghe color
icon of the objectbar andby selectingthe Action—Add option. The Change Color Definitionwindow popsup
againby clicking with the left mousebuttonon a locationin thecarvas To definea coloredmarkingparameter
switch on the “Marking” toggleandthenfill in the “Label:” andthe “Definition:” areaswith the nameof the
paramete(MO) andits definition ({(S P1) + (S P2)) respectiely. The initial marking of the SWN model of
Fig.2.19,is thensetby addingto the “Marking:” areaof the Chang Place Propertieswindow relatedto the
placethink the coloredmarkingparameteMO.

2.7 Analysis of the SWN Readers-Writers model

Concerningthe analysisof SWN models,GreatSPN2.0.3upportsthe reachabilitygraphgeneration(both or-
dinary and symbolic) with the correspondingviarkovian solution, both in steadystateand transient,and the
simulation:in this sectionwe will describehow to obtainthe symbolicreachabilitygraph(SRG)of the Readers-
Writers model of Fig.2.19andits correspondingviarkovian solution, for a depthdescriptionof the different
analysistechniqueseeChapt.4.

Oncethe SWN modelhasbeensared, we cancomputethe symbolicreachabilitygraphby choosingfrom
the Swn— Symbolicsub-menuhe ComputeRG option. In caselast modificationsof the currentloadedmodel
have not beensared beforelaunchinga GreatSPN2.0.20lver awarningwindow will pop-upaskingto the user
for saving or abortingtherequest.The requesbf computingthe symbolicreachabilitygraphof the SWN model
will causethe Consolewindow of Fig.2.12to pop-up;it is thenpossibleto obtaina verbosedescriptionof the
symbolicreachabilitygraphby settingonthe“VerboseShav” toggleof the SWNSymbolidRG Optionswindow
(seeFig.3.19)which appearsafterthe“Start” button of the Consolewindow hasbeenpressed.

—| SWN Symbolic RG Options

W verbose Show

Ok Cancel

Figure2.23: SWN SymbolicRG Optionswindow.

Finally, choose'OK” button of the SWNSymbolicRG Optionswindow to launchthe GreatSPN2.0.20ler.
Theexecutionis displayednthe Consolewindow andtheresultsarevisualizedn theGreatSPN2.0.2arvas: the
SWN modelof Fig.2.19is characterizedby 45 TangibleSymbolicMarkings (which correpondo 209 Tangible
Ordinary markings)andno deadlocksarefound. Resultsaresaved in differentfiles: the symbolicreachability
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graphis savedin file net nane. sr gP5, transitionthroughputsand performanceandicesdefinedby the userare
containednsteadn net nane. st a file.
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