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ORIS as a GUI Application for Models of Stochastic Systems

e GUI application for quantitative evaluation of stochastic models
e Model specification using Stochastic Time Petri Nets (STPNs)
e Model validation using interactive simulation (token game)
e Transient/steady-state model analysis using different analysis engines

02

File Edit View Features Tools Window Help

L a@® %Y@ 2¢ xO1TTTibiTITL2 2@ 8« AL1HL- s%F=xE ¥ @ b 0O

“¥' SoftwareRejuvenation.xpn

e
0 Eoomonisl -
up Down Detected —
u
The update functions are: 14,241 uni
Wait =1 for repair; ct repair Eveliats | Nomeleation factr: 1.0
Wait = 0 for detect; Up = 1 for rejuvenate;

Up = 0; Down = 0; Detected = 0 for clock. erro |z

Eigr: 0.0000135

° - E L B
I . s 00000604
168 i e 000013
clock rejuvenate

Fuor: 0,007 +Eip10.00715 5]

<t

Selection tool. Hover for list of actions

(Low) | concat |

Laura Carnevali, Marco Paolieri, Enrico Vicario  The ORIS Tool: App, Library and Toolkit for Quantitative Evaluation of Non-Markovian Systems 2/9



Evaluation of Quantitative Properties in ORIS
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Analysis Engines in ORIS

Different classes of stochastic processes supported:

Only exponential timers: Continuous-Time Markov Chain (CTMC)
General timers reset after each firing: Semi-Markov Process (SMP)
General timers reset after n firings: Markov Regenerative Process (MRP)

No restrictions: Generalized Semi-Markov Process (GSMP)

Papers on the solution techniques implemented in ORIS:

Probabilistic model checking of regenerative concurrent systems
M. Paolieri, A. Horvath, E. Vicario, IEEE Trans. on Software Engineering, 2016

Transient analysis of non-Markovian models using stochastic state classes
A. Horvath, M. Paolieri, L. Ridi, E. Vicario, Performance Evaluation, 2012

Using Stochastic State Classes in Quantitative Evaluation of Dense-Time Reactive Systems
E. Vicario, L. Sassoli, L. Carnevali, IEEE Trans. on Software Engineering, 2009
State-Density Functions over DBM Domains in the Analysis of Non-Markovian Models

L. Carnevali, L. Grassi, E. Vicario, IEEE Trans. on Software Engineering, 2009

Static Analysis and Dynamic Steering of Time-Dependent Systems Using Time Petri Nets
E. Vicario, IEEE Trans. on Software Engineering, 2001
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ORIS as a Java Librar

ORIS provides a Java library (SIRIO) for modeling and analysis of STPNs

e To carry out extensive performance and reliability studies
e To implement models@runtime

e To implement new model features and new analysis methods
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ORIS as a Toolkit

e Define/validate model with app and export it as Java code that uses SIRIO
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Applications using ORIS

Papers on applications of stochastic models analyzed with ORIS:

e Performability evaluation of the ERTMS/ETCS - Level 3
M. Biagi, L. Carnevali, M. Paolieri, E. Vicario, Transportation Research: Part C, 2017
e A Quantitative Approach to Input Generation in Real-Time Testing of Stochastic Systems
L. Carnevali, L. Ridi, E. Vicario, IEEE Trans. on Software Engineering, 2013
e Performability Evaluation of Water Distribution Systems During Maintenance Procedures
L. Carnevali, F. Tarani, E. Vicario, IEEE Trans. on Sys., Man, and Cybern. Systems, 2020
e Model-based quantitative evaluation of repair procedures in gas distribution networks
M. Biagi, L. Carnevali, F. Tarani, E. Vicario, ACM Trans. on Cyber-Physical Systems, 2018
e A continuous-time model-based approach for activity recognition in pervasive environments
M. Biagi, L. Carnevali, M. Paolieri, F. Patara, E. Vicario, IEEE Trans. Human-Machine Sys., 2019
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Using ORIS to support Model Driven Engineering:

from Domain Metamodels to Runtime Analysis

e Manual design of STPN model and export as Java with ORIS app
e Object-oriented domain model visited by model builder

e Facade to evaluate metrics for use cases of system analysts and users
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Obtaining ORIS

Freely available (source code released under AGPL license)

Downloads, tutorials, APl documentation at www.oris-tool.org

Java library examples at github.com/oris-tool/sirio-examples
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ORIS Tool

Analysis of timed
and stochastic
Petri nets

Release 2.3.0 (ask for support).

Unzip and launch run.sh (Linux/macOS)
or run.bat (Windows).

Requires Java 9: to install Java SE 9,
get the Windows/macOS JRE installer
or run apt-get 1ns
Linux.

1 openjak-9-3re on

The Sirio library is now available!
The library implements the symbolic
calculus and analysis methods of ORIS.
STPN models can be exported from the
GUI editor as "Java code” and analyzed
in Sirio to conduct parametric studies.

A ready-to-use project on a software rejuvenation example

“This repostary. o

with the model of software rejuvenation discussed i the following paper.
The ORI Tool: Quantiative Evaluation of NonMarkovian Systems”,

by Marco Paolier, Marco Biagi, Laura Carnevali, Enrico Vicario

IEEE Transacton on Software Engineering, to appear.

Just follow these steps:

o experiment

L Install Java 9. For Windows and macOS, you can download a package from Oracle; on Deblan unstable (sid) or testing

(buster), or Ubuntu "bionic’, you can just run apt-get install opengak-9-jak

2 The Ecipse IDE for J; is suffcent.

3. Clone this project. Inside Eclpse:

o Select Filo > Inport > Maven > Chock out aven Projects from ScH and cick Next

o Ifthe sk URL dropboxis grayed o, cick on nze Karketpiace and nstall nze-egic . You wil have to restart

Eclpse (be patient..)

o AS SCH URL type: hteps://github. con/ors-tool/tool-paper -example.git and click Next and then Einish

Vour Eclipse project is ready! Just navigate to_ sre/nazn/java and open Sofcuarefejuvenation. Java inside the package

org.orsstood exauples
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