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GreatSPN 

Overview of GreatSPN improvements in HoliDes 

GreatSPN is a software framework for 

modeling, verifying and evaluating 

performance measures on systems using 

Generalized Stochastic Petri Nets.  

The framework is composed by several 

tools, including a user-friendly GUI, that 

allows the modeler to draw an abstract 

representation of the modeled system using 

the different formalisms: 

• PN/GSPN: Petri nets (place/transition 

nets), and Generalized Stochastic Petri 

nets; 

• CPN/SWN: Coloured Petri nets (aka 

symmetric nets), and Stochastic Well-

formed nets (SWN); 

• MDPN/MDWN: Markov Decision Petri 

Nets with/without colors; 

• MDP process with parametric uncertainty. 

Motivation 

Methods, Techniques, Tools 

  

 

Contact Informations 

Techniques: 

This is a …      Method       Technique       Tool 

Method Analysis & verification of Petri net models 

Technique Stochastic event-driven simulation 

Tool GreatSPN framework (non-lifecycle tool) 

X X X 

Susanna Donatelli (susi@di.unito.it) 
Elvio G. Amparore (amparore@di.unito.it) 
Marco Beccuti (beccuti@di.unito.it) 

Modelling and verification of systems. 

Università degli Studi di Torino 
Dipartimento di Informatica 
C.so Svizzera 185, Torino, Italy 

hci

hc;ai

hai

hc; r i

hai

hc;ai
hc;a; r i

hc;a; r i

hc; r i

hc; r i

hc; r i

hc; r i

securing

IdleTechs

hr i

hci

hc; r i

hci

hc; r i

hai

hc; a; r i

hci

end

Clients

hci

hci

hci

NumClientsReq

securing

hci

hci

hc; r ihc; r i

hc; r i hc; r i
ClientsWait ing

securingInTime

hci

hci

hAlli

IdleTechs Z:

hAlli

Clients Cli:

cal ls

¸

1 server

OpenRequests CxZ:

class Z = f cNg is Nord
domain ZxZ = Z £ Z

var a : Z

Assigned CxZ:

assignSameZone
¼= 3

var r : Z

assignNearZone
¼= 2

MovetoZ CxZxZ:

FN move between Municipali ties
geo-dependent t r avel l ing t ime

domain AxZ1xZ = Z £ Z £ Z

StartSecuring CxZ:

reachLocation
1=15

securing

1=28

Cont rolRoomDispatch Cli:

assignMunicipali ty

ḩ i

Idles

NumClientsReq

assignFar

class Cli = cf 1::ng
var c : Cli

Finished Cli:

end

domain CxZ = Cli £ Z
domain CxZxZ = Cli £ Z £ Z

ClientsWait ing Cli:

ClientsT imeout Cli:

T imeout
f g(x) = I [60]

hn i

DoSecuring CxZ:

timeout
securingInTime

htravelTimei

Municipalities of the IREN model: 

PARMA 
3449 km2 

GreatSPN 
model. 

WP8 case study: modelling of the IREN control room. 

WP9 case study: decision process of the Adaptive Assistance AdCoS 

Problem addressed: 

• evaluate policies for assigning 

technicians to incoming client 

calls at the IREN control room. 

• evaluate the rate of incoming 

calls that can be dealt with, 

without violating the National 

Energy Autorithy SLA (max 1 

hour limit between client calling 

and technician on site). 

REGGIO 

EMILIA 
2293 km2 

MDPN model of the co-pilot component. 

HMI 

strategy 

Problem addressed: 

Modeling of the Co-Pilot component for the 

Adaptive Assistance AdCoS. 

Adaptation: integrates different ADAS (LCA, 

FCW) & makes them dependent on human 

factors (int/distr). 

Structural analysis: place and transition 

invariants, deadlocks, boundedness, mutual 

exclusion, … 

Properties derivable with linear 

programming: upper and lower bounds for 

places and transition through-puts. 

State space generation, using advanced 

techniques like symbolic data structures. 

Verification of logical and behavioral 

properties expressed in the CTL logic. 

Numerical analysis of quantitative pro-

perties: average place distributions, 

expected transition throughputs, probability 

of exposing a specific behavior, … 

Simulation techniques available for very 

large model, where the construction of the 

reachability graph is impracticable. 

Optimization problem, described in the 

form of Markov Decision Processes (MDP). 

Parametric uncertainty on MDP. 

User draws a model 

using Petri nets, and then 

specifies property to be 

verified by the solvers. 

Results computed using numerical solvers, 

simulation, model checking

11 0,950121735 0,904574597 0,860702223 0,814807587

12 0,950139847 0,904786011 0,861943948 0,819778253

13 0,95014532 0,904856267 0,862398074 0,821781348

14 0,950146971 0,904879377 0,862560913 0,82256384

15 0,950147469 0,904886919 0,862618405 0,822862258

16 0,950147619 0,904889364 0,862638449 0,822973908

17 0,950147664 0,904890152 0,862645365 0,823015032

18 0,950147678 0,904890405 0,86264773 0,82302998

19 0,950147682 0,904890486 0,862648532 0,823035352

20 0,950147683 0,904890512 0,862648803 0,823037264
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 achieve convergence of the steady-state solution.

7 0,947159235 0,882796132 0,780634568 0,618465563

8 0,949224125 0,896932765 0,828062726 0,721048281

9 0,949865376 0,902118614 0,848885562 0,776354577

10 0,950061937 0,903947011 0,857393935 0,80297381

11 0,950121735 0,904574597 0,860702223 0,814807587

12 0,950139847 0,904786011 0,861943948 0,819778253

13 0,95014532 0,904856267 0,862398074 0,821781348

14 0,950146971 0,904879377 0,862560913 0,82256384

15 0,950147469 0,904886919 0,862618405 0,822862258

16 0,950147619 0,904889364 0,862638449 0,822973908

17 0,950147664 0,904890152 0,862645365 0,823015032

18 0,950147678 0,904890405 0,86264773 0,82302998

19 0,950147682 0,904890486 0,862648532 0,823035352

20 0,950147683 0,904890512 0,862648803 0,823037264

        GMRES 

N States Transitions 
Visited 

Vanishings Iterations Time 

2 259 734 324 161 0,01 

4 1460 5565 2414 258 0,08 

6 4858 21280 9246 325 0,34 

8 12225 58047 25420 380 1,04 

10 25861 129426 57168 501 2,67 

12 48594 252369 112354 634 6,25 

14 83780 447220 200474 793 15,02 

16 135303 737715 332656 1297 41,91 

18 207575 1150982 521660 1854 122,34 

!
State space of the FMS net and time/iterations required to

 achieve convergence of the steady-state solution.

Token distribut ion:

000:  0.21144

001:  0.271533

002:  0.254782

003:  0.162207

004:  0.0719091

005:  0.0224658

006:  0.00488918

007:  7.09708E-‐‑4

008:  6.20432E-‐‑5

009:  2.47912E-‐‑6

1.70251Average token count:

Pallet sPlace: 

Distribut ion:
Properties expressed in the CTL language 

or with performance indexes, 

Compute All

Measures:

Compute-‐‐-‐‐-‐‐ =  2° 2

Compute-‐‐-‐‐-‐‐ =  1° 1

Compute-‐‐-‐‐-‐‐ =  0° 0

Measure:Pos:

A G (Reading > 1 xor Writing=1)

A F (Reading=0 and Writing=1)

E [ Reading=0 U Reading=1 ]

Improvements: 

GreatSPN has been improved along 

several directions: 

• Interactive token game of SWN 

models in the GUI 

• Uncertainty of MDPs to account for 

physical sensor data subject to 

measurement errors. 

• Modeling of system with adaptivity 

using two strategies: 

• marking dependency 

• sensitivity analysis 

Modeling systems with Adaptivity: 

Two basic approaches: 

• marking dependency (e.g. geo-dependent selection of 

technicians in WP8 IREN model) 

• sensitivity analysis: 

optimization: stability of strategy under parametric variation 

evaluation: of performance indexes for varying sets of 

parameters (e.g. % of SLA violation for multiple load 

conditions). 

 

Co-pilot strategies are planned 

using the AdCoS information 

state (driver intention, distraction, 

world environment). 

The decision process selects the 

strategy for the worst-case 

scenario. 
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class Obs = cf 1::3g
class StateVec = cf 1::3g

EnvObstacles Obs:

CarState StateVec:

Dist ract ion

KeepYourLane

TurnLeft

TurnRight

Decelerate

EmergencyBrake

var s : StateVec

SimulatedState StateVec:

CollisionDetection

DetectWarn ObsWarn:

class Warn = cf 1::3g

var w : Warn
var o : Obs

domain ObsWarn = Obs £ Warn

DriverIntent ion

Scores ActionReward:

class ActionReward = cf 1::3g

var ar : ActionReward

ComputeScores

CarStateUpdate

EnvironmentUpdate

DriverUpdate

Driver Driver 
intention 

External/car 
 

External/car 
Environment 

Driver Driver 
distraction 


