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Ê Ø ß
ò Ú
Ú Ú Ò ä ä;¼ðò\ä\ädñ\ß
Ê Ø ß
ï Ú
Ú Ú ä ã ï;¼2ñ\è#Ò^è\ñ
Ê Ø ß
ï Ú
Ú Ú ã Þ Ò�¼�ÒWâ\òqòZÒfÊ Ø ßdÞ Ú
Ú Ú Þ ï ä;¼�Þ'ä�ãqã�âqÊ Ø ßdÞ Ú
Ú Ú ï ò Þ�¼2è�ò\â©Þ'äqÊ Ø ßdÞ Ú
Ú Ú ò ñ â;¼2ñ�ï\ïdè#ÒfÊ Ø ßdÞ Ú
Ú Ú ñ è Ò�¼ðâ\ï\ä©Þ�ã
Ê Ø ßqã Ú
Ú Ú è â ã�¼ðâ�ß�ïdè�äqÊ Ø ßqã Ú
Ú Ú â Ò^ß ñ�¼2è#ÒWädã�òqÊ Ø ßqã Ú
Ú Ú ÒMß ÒqÒ Ò�¼ðï\ò\äqï�ã
Ê Ø ß
ä Ú
Ú Ú Ò\Ò Òfä ã�¼�ÒWä\ïdß�âqÊ Ø ß
ä Ú
Ú Ú ÒWä Ò^ã ò;¼ðä\ï�ß
ä\äqÊ Ø ß
ä Ú
Ú Ú ÒMã Ò8Þ Ò�¼ðä\ï�ßqß�ïqÊ Ø ß�Ò Ú
Ú Ú ÒVÞ Òfï ä;¼ðï�ß\ßqß�âqÊ Ø ß�Ò Ú
Ú Ú ÒWï Òfò ï;¼2ß\ß\ß�ÒWâqÊ Ø ß�Ò Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ Ù
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µ'Ê\ËhÌ^ÍhÎ�Ê ÏÐÂ\¿IÍ�Î+ÑdÊZÒIÓ�Ë6Ô'Ó�ÌWÔhË6ÔCÕd¿IÖCÓqÂqÊdÎq×hÊdÎ
ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\Ø
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú ÁhÔCÕ�Ü�¼ Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ µ+ÊqËIÖ Ú Ò)¼çßqß\ß�Ê Ù ßqß Ú
Ú0à Ë6Îá¼ Ú ã�¼çè�ÒWï\Ê Ø ß
ï Ú
Ú Â6Ô\ÀhÊ©×�¼ Ú ò�¼«Ò^ñ�ò\Ê Ø ßqã Ú
Úæådà Ú ò�¼«Ò^ñ\ñ�Ê Ø ßqã Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù

µ'Ê\ËhÌ^ÍhÎ�Ê ÏÐÂ\¿IÍ�Î+ÑdÊ
ÓqË©Ô+Ó
ÌWÔ'Ë©ÔZÕ6¿IÖZÓ�Â\Ê6Îq×'Ê6Î
ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú Û ¿W»\ÍZÜÝ¼ Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ µ+ÊqËIÖ Ú Ò)¼çßqß\ß�Ê Ù ß�Ò Ú
Ú0à Ë6Îá¼ Ú ä�¼�âqò�ß�Ê Ø ß
ï Ú
Ú Â6Ô\ÀhÊ©×�¼ Ú ï�¼�ÞqÞ�ß�Ê Ø ßqã Ú
Úæådà Ú ï�¼�ÞqÞ�ß�Ê Ø ßdÞ Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú Ç'ËIÖ�éhÊ Ú Û Î�¿IêCËWê#ÕdÜ�ÕWÔqë Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ ÙÚíì Î�Êdî6ÍCÊIÖZÑIë Ú ß Ò ñ�¼ðä\â\òdã#ÒfÊ Ø Òfä Ú
Ú Ú Ò ä ã�¼ðï\ò\ädè\ß
Ê Ø ÒqÒ Ú
Ú Ú ä ã Ò�¼ðò�è�Þ
è�âqÊ Ø Ò^ß Ú
Ú Ú ã Þ ñ�¼ðâ6Þ'ädã�ÞhÊ Ø Ò^ß Ú
Ú Ú Þ ï ã�¼2ñ�Þ'ädñ#ÒfÊ Ø ß
â Ú
Ú Ú ï ò Ò�¼2ñ�ò�ã
ò\ïqÊ Ø ßqè Ú
Ú Ú ò ñ è�¼2ã#ÒMß
ò�è
Ê Ø ßqè Ú
Ú Ú ñ è ã�¼ðâZÒWòCÒMñ
Ê Ø ßqñ Ú
Ú Ú è â Ò�¼2è�Þ'ïdã\è
Ê Ø ß
ò Ú
Ú Ú â Ò^ß Ò�¼ðò�ñ\ã�ÒMñ
Ê Ø ß
ï Ú
Ú Ú ÒMß ÒqÒ â;¼ðâ\â\âdè#ÒfÊ Ø ß�Ò Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ Ù
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µ'Ê\ËhÌ^ÍhÎ�Ê ÏÐÂ\¿IÍ�Î+ÑdÊ
ÓqË©Ô+Ó
ÌWÔ'Ë©ÔZÕ6¿IÖZÓ�Â\Ê6Îq×'Ê6Î
ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú ÁhÔCÕ�Ü�¼ Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø ÙÚ µ+ÊqËIÖ Ú ã�¼çè�ÒWï\Ê Ø ß
ï Ú
Ú0à Ë6Îá¼ Ú ã�¼çè�ÒWï\Ê Ø ß
ï Ú
Ú Â6Ô\ÀhÊ©×�¼ Ú ò�¼«Ò^ñ�ò\Ê Ø ßqã Ú
Úæådà Ú Ò)¼�òCÒWâ\Ê Ù ß
ä Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù

µ'Ê\ËhÌ^ÍhÎ�Ê ÏÐÂ\ÊdÎ�×'Ê6Î
ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\Ø
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú Û ¿W»\ÍZÜÝ¼ Ú ÁhÔCÕ�Ü�¼ Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ ÙÚ µ+ÊqËIÖ Ú ä�¼�Þ
ß\ß�Ê Ù ß�Ò Ú Ò�¼2ß\ß\ß
Ê Ù ß\ß Ú
Ú0à Ë6Îá¼ Ú Ò)¼�âqâ6Þ'Ê Ù ßqß Ú Ò�¼ðâ\â\ïqÊ Ø ÒWä Ú
Ú Â6Ô\ÀhÊ©×�¼ Ú Ò)¼�Þ_ÒWä\Ê Ù ßqß Ú Ò�¼�Þ	ÒWäqÊ Ø ß�ò Ú
Úæådà Ú ï�¼çèqè\ã�Ê Ø ß
ä Ú Ò�¼�Þ	ÒWäqÊ Ø ß�ò Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\Ø Ù ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ Ù

Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ ÙÚ ¸ZÌfÔZÕJ¾#Ë6Ôh¿dÎ Ú Ç+ËIÖ
é'Ê Ú Û Î�¿IêCËWê#ÕdÜ�ÕWÔqë Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ ÙÚíì Î�Êdî6ÍCÊIÖZÑIë Ú ß Ò Ò�¼ðâ\â�ã
â�è
Ê Ø Òfä Ú
Ú Ú Ò ä â;¼2ß\ñ\èqñ#ÒfÊ Ø Òfä Ú
Ú Ú ä ã Þ�¼ðä\ï6Þ
ã\ñ
Ê Ø ÒqÒ Ú
Ú Ú ã Þ ä;¼2ß\ß�äqâ\äqÊ Ø Ò^ß Ú
Ú Ú Þ ï â;¼�Þ�ã�òdñ�òqÊ Ø Ò^ß Ú
Ú Ú ï ò Þ�¼�Þ\Þ'òqò\âqÊ Ø ß
â Ú
Ú Ú ò ñ ä;¼2ß�â\ïdã\ñ
Ê Ø ßqè Ú
Ú Ú ñ è â;¼2è\ñ\ãqè\ß
Ê Ø ßqè Ú
Ú Ú è â Þ�¼ðò\ï\ädñ�ÞhÊ Ø ßqñ Ú
Ú Ú â Ò^ß ä;¼�ÒWâ\ä©Þ�ñ
Ê Ø ß
ò Ú
Ú Ú ÒMß ÒqÒ Ò�¼2ß#Ò\ÒqÒ\ÒfÊ Ø ß
ï Ú
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Ú Ú Ò\Ò Òfä ä;¼ðò�ß�ï©Þ'âqÊ Ø ß
ï Ú
Ú Ú ÒWä Ò^ã ï;¼2ñ\ã�òdß�ïqÊ Ø ß
ï Ú
Ú Ú ÒMã Ò8Þ Ò�¼�ÒWâZÒ8Þ�ã
Ê Ø ßdÞ Ú
Ú Ú ÒVÞ Òfï ä;¼�Þ	ÒMè
òZÒfÊ Ø ßdÞ Ú
Ú Ú ÒWï Òfò Þ�¼2è�ò\ïdã�âqÊ Ø ßdÞ Ú
Ú Ú ÒWò Ò^ñ â;¼2ñ�ï\äqï\âqÊ Ø ßdÞ Ú
Ú Ú ÒMñ Ò^è Ò�¼ðâ\ï\äCÒMè
Ê Ø ßqã Ú
Ú Ú ÒMè Òfâ ã�¼ðâ�ß�ïqò�ã
Ê Ø ßqã Ú
Ú Ú ÒWâ ädß ñ�¼2è#ÒWäqä\äqÊ Ø ßqã Ú
Ú Ú ä�ß äCÒ Ò�¼ðï\ò\äqï\äqÊ Ø ß
ä Ú
Ú Ú äZÒ äqä ã�¼�ÒWä\ïdß�âqÊ Ø ß
ä Ú
Ú Ú ä\ä ädã ò;¼ðä\ï�ß
äZÒfÊ Ø ß
ä Ú
Ú Ú ä�ã ä©Þ Ò�¼ðä\ï�ßqß�ïqÊ Ø ß�Ò Ú
Ú Ú ä6Þ äqï ä;¼ðï�ß\ßqß�âqÊ Ø ß�Ò Ú
Ú Ú ä\ï äqò ï;¼2ß\ß\ß�ÒWâqÊ Ø ß�Ò Ú
Ù Ø\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ Ù ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø\ØqØ\ØqØ\Ø�Ø\Ø\ØqØ\Ø�Ø\ØqØ\Ø�Ø\Ø\ØqØqØqØ\ØqØqØqØ Ù
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Tools/Software

PE-Tools: Development and Usage

Parallel to our methodological work we continuously developed and used tools for performance
evaluation (PE). Their intention is to provide facilities for a model description close to the original
system specification and hiding details of the analysis techniques. Such tools map the model
specification automatically to an analysable model. The set of tools developed by Informatik IV
comprises amongst others 

HIT: (Postscript) 
The software tool HIT provides for model-based performance evaluation of computing and
communication systems during all phases of their life cycle. Specification of (models of )
dynamic, discrete-event, stochastic systems is achieved by particular language- and graphics-based
description options. Performance evaluation of accordingly specified models is supported by a
variety of techniques of the simulative and analytical types. 

MACOM: (Postscript) 
MACOM (Modelling and Analysis of Communication Systems) is a software tool for model based
performance evaluation of (parts of) communication systems. Models are specified by graphical
interactive means, model solution is performed by using eithter simulation or numerical techniques
for Markovian models. Compared to purely analytic approaches, this approach allows for a
considerably enhanced model world. Numerical analysis of stationary behavior is possible for
models of sizes up to hundreds of thousands of states, depending on the available hardware. 

HiQPN: (Postscript) 
HiQPN-Tool supporting the analysis of hierarchical QPN models, a superset of Coloured GSPNs
and Queueing Networks. These models can be analysed with respect to qualitative and quantitative
aspects. 

DSPNexpress 
DSPNexpress is a software package for performance and reliability modelling of computer
systems with deterministic and stochastic Petri nets (DSPN). DSPNexpress has a user-friendly
graphical interface for definition, analysis and graphical animation of DSPNs. The package has
been called DSPNexpress because this software package solves complex DSPNs with four orders
of magnitude less CPU time than other packages previously introduced. 

All tools provide a graphical user interface and are available for usual type of workstations. s, research
institutes and industry. 
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Queueing Petri Nets (QPNs)  
   

System analysis is often needed with respect to both qualitative and quantitative aspects. In the last
decades, several formalisms have been developed that attempt to combine these aspects in one
description. Present emphasis is on Stochastic Petri Nets. Amongst others, one disadvantage of these
formalisms lies with the difficulties when describing scheduling strategies with Petri Net elements. 

Queueing Petri Nets (QPNs), which combines Queueing Networks and Petri Nets, aims at eliminating
these disadvantages. QPNs are a superset of Coloured GSPNs also integrating queues into places. 

The complexity of a quantitative analysis is significantly reduced if the QPN has a hierarchical structure,
which recently led to an extension of the model formalism towards Hierarchically Combined Queueing
Petri Nets (HQPNs). 

QPNs (A short introduction) 
QPNs 
Hierarchically Combined QPNs (HQPNs; a superset of QPNs) 
QPN-Tool: 

Version 1.0 
Version 2.0 supporting HQPNs 

Special features 
 X-WINDOW VERSION FOR DOWNLOADING: (for Sun-OS 5.5.x / Solaris 2) 

Readme-File 
Licence Agreement 
Tool-Installation-File (2.8MB) 

Abstract Petri Net Notation (APNN)(A model interchange format for Petri Nets; 324KB PS-File) 
Bibliography 

© Falko Bause, Peter Buchholz, Peter Kemper LS Informatik IV , Universität Dortmund 1998-01-27 
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SPN2MGM
SPN2MGM is a tool for specifying stochastic Petri Nets of which the
underlying Markov chain can be solved using matrix-geometric
methods. 
  
  

Features

Model specification 
Easy model creation using an expressive variant of GSPNs. 
Specification of performance measures of interest at the
Petri-net level using reward functions. 
Easy evaluation of parameterized models. 
Graphical user interface for Petri net specification based on
the agnes editor. 

Model evaluation 
Implementation of several matrix-geometric solution
algorithms (including the logarithmic reduction algorithm by
Latouche and Ramaswami and Naoumov’s method). 
Efficient numerical implementation using high-performance
linear algebra subroutines. 
Graphical user interface for parameter control (in addition to
a command-line interface). 

Public access

We offer an email-based access method to a trial version of SPN2MGM,
so you can easily try it without installing the whole package at your site.
If you send us an email containing a model specification, the model will
be evaluated automatically, and the evaluation results will be sent back
to you immediately. Please refer to our short manual for further
information on this. 

Two simple ready-to-send examples are also available. 

A. Ost, 29 Jan 1998
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Tools developed by CACC-Duke
Tool development has always been an important part of the research efforts of the group.
It is a means of making the theories and techniques the group develops available to the
rest of the world!

TOOL AVAILABLE:

SHARPE - Symbolic Hierarchical Reliability and Performance Evaluator 

SPNP - Stochastic Petri Net Package 

iSPN - Integrated environment for modeling using SPNs 

RAFT - Reliability Analyzer using Fault Trees 

TOOLS UNDER DEVELOPMENT:

SREPT - Software Reliability Estimation and Prediction Tool 
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