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mCRL2 stands for micro Common Representation Language 2. It is a specification language
that can be used to specify and analyse the behaviour of distributed systems and protocols
and is the successor to uCRL (. Using its accompanying toolset systems can be analysed
and verified automatically.

Philosophy

mCRL?2 is based on the Algebra of Communicating Processes (ACP) which is extended to
include data and time. Like in every process algebra, a fundamental concept in mCRL2 is
the process. Processes can perform actions and can be composed to form new processes
using algebraic operators. A system usually consists of several processes (or components)
in parallel.

A process can carry data as its parameters. The state of a process is a specific combination
of parameter values. This state may influence the possible actions that the process can
perform. In turn, the execution of an action may result in a state change. Every process has
a corresponding state space or Labelled Transition System (LTS) which contains all states
that the process can reach, along with the possible transitions between those states.

Using the algebraic operators, very complex processes can be constructed containing, for
example, lots of parallelism. A central notion in mCRL?2 is the linear process. This is a
process from which all parallelism has been removed to produce a series of condition -
action - effect rules. Complex systems, consisting of hundreds or even thousands of
processes, can be translated to a single linear process. Even for systems with an infinite
state space, the linear process (being an abstract representation of that state space) is
finite and can often be obtained very easily. Therefore, most tools in the mCRL2 toolset
operate on linear processes rather than on state spaces.

Model checking is provided using Parameterised Boolean Equation Systems (PBES). Given
a linear process and a formula that expresses some desired behaviour of the process, a
PBES can be generated. The solution to this PBES indicates whether the formula holds on
the process or not. An attempt can be made to remove data from a PBES in order to obtain
a BES, which is often easier to solve.

History

Around 1980 many process algebras were designed to model behaviour. Most notably were
CCS (Calculus of Communicating Processes, Milner), ACP (Algebra of Communicating
Processes, Bergstra and Klop) and CSP (Communicating Sequential Processes, Hoare).
These process algebras were mainly used as an object of study, mainly due to their lack of
proper data types.

In order to use these languages for actual modelling of behaviour a number of process
algebraic specifiation languages have been designed, which invariably were extended with
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equational datatypes. The most well known is LOTOS (Language of Temporal Ordering
Specifications , Brinksma), but others are PSF (Process Specification Formalism, Mauw and
Veltink) and pCRL (micro Common Representation Language, Groote and Ponse).

Unfortunately, the use of abstract data types made these languages unpleasant when it
came to the specification of complex behaviour. Therefore, we designed the language
mCRL2 (the successor of HCRL) to contain exactly those data types that one would expect
when writing specifications, namely Bool, Pos, Nat, Int, Real, lists, sets, bags, functions and
functional data types. These data types are machine independent. For instance there is no
upperbound on natural numbers, sets are not necessarily finite, quantification can be used
within boolean terms and lambda abstraction is part of the language. Furthermore, the
language features time and multi-actions, which were not present in most of the process
specification languages of the previous generation.

Note that mCRL2 is extremely rich and it is easy to express non-computable behavioural
specifications in it. Typically, for those specifications, tool supported analysis will not be
very fruitful. The advanced use of mCRL2 requires a good understanding of the language,
the underlying notions and even of the implementation of the analysis tools. For more
straightforward use this is not needed. An effective rule of thumb is that everything that
could be done using languages such as LOTOS, PSF and uCRL, can be done without a
problem using mCRL2.

Overview of this document

This user manual contains the following sections:

* The Installation instructions describe how to install the mCRL2 toolset;
* The Toolset overview gives an overview of the available tools.

* The Tool manual pages contain reference manuals for all mCRL2 tools.
» The FAQ provides answers to frequently asked questions.

External links
[1] http://www.cwi.nl/%7Emcrl/
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Supported platforms

We actively support the following platforms and build tools:

* GNU/Linux with gcc version 3.4.5 and higher

e Mac OS X 10.4/10.5 with the latest build of XCode version 2.5/3.0.

* Windows 2000/XP with the latest version of Cygwin or MinGW

* Windows XP with MS Visual C++ 8.0 spl and higher (for command line tools only)
* Windows XP with MS Visual C++ 9.0 (Visual Studio 2008)

Limited support is provided for the following platforms:

* FreeBSD 6.2 and higher with gcc version 3.4.5 and higher
* Solaris 10 and higher with gcc version 3.4.5 and higher

Dependencies

The package names used here are specific to Debian, though most packages are called the
same on other systems. Only top-level packages are mentioned; lower level packages are
(usually) automatically installed.

Required packages

* make >= 3.80: package make

Recommended packages
 wxWidgets >= 2.8.0: package libwxgtk2.8-dev or libwxgtk2.8-dbg
These packages enable the following tools:

* diagraphica (wxWidgets must be compiled with OpenGL support)
e ltsgraph

o ltsview (wxWidgets must be compiled with OpenGL support)

e squadt

e XxSim

Optional packages
¢ default icon locations: package gnome-themes, gnome-themes-extras or
hicolor-icon-theme [optional]

Any of the default icon location packages ensures that the tools requiring wxWidgets do not
generate warnings on missing icons.

The following optional packages are only needed for developers:

e flex >= 2.5.4a-12: package flex [optional]
* bison >= 2.0: package bison [optional]
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* doxygen: package doxygen [optional]
* python: package python [optional]

The packages for flex, bison, and python are used to generate source code. The package for
doxygen is used to generate HTML documentation for the website.

Installing a binary distribution
These instructions are for installing the toolset on Windows.
1. If a previous version of the toolset is installed, make sure to remove the following:

¢ The squadt preference files from your home directory. For Windows XP this is usually
C:\Documents and Settings\UserName\.squadt.
* The previous mCRL2 installation, usually in C:\mcrl2.
2. Obtain a binary distribution from the download page.
3. Extract the zip-file to the root of the C drive (C:\). A directory C:\mcrl12 will be
created in which the toolset will be installed.
4. The tools can be found in the directory C:\mcr12\bin.

Installing a source distribution
These instructions are for compiling the toolset from source on Linux, Unix, Mac OS X and
Cygwin/MinGW on Windows.

1. Source packages can be obtained from the download page. That page also contains
instructions for checking out the most recent development version from our Subversion
source tree.

2. If you downloaded an archive, e.g. mcrl2-X.tar.bz2, unpack it to a new directory, say
mcrl2, as follows:

tar -xjf mcrl2-X.tar.bz2 mcrl2

3. From the root directory of the source tree run the following to view a list of available
compilation options:

./configure --help

4. When you have decided which options you want to use, run:
./configure ''[options]''

5. If configure succeeded, compile and install the toolset by running:
make
make install

6. Optionally, to clean up, run:
make clean

or, to also remove the files generated by configure, execute:

make distclean
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Installation under Mac 0OS X

In order to install the toolset under Mac OS X 10.3 or higher the environment variable
MACOSX DEPLOYMENT TARGET must be set to 10. 3. For C shell, this can be achieved by
adding the following line to your local .cshrc:

setenv MACOSX DEPLOYMENT TARGET 10.3
For bash, add the following line to your local .bashrc

export MACOSX DEPLOYMENT TARGET=10.3

Installing syntax highlighting in Vim
To install vim syntax highlighting of W.CRL, mCRL2 and EBNF specifications, do the
following.
* From the root directory of the distribution, execute these commands:
install -d $HOME/.vim/syntax
install .vim/syntax/* $HOME/.vim/syntax
* Add the following lines to $HOME/ .vimrc to enable syntax highlighting (if this hasn't been
done already):
syntax enable
filetype plugin on
* Add the following lines to $HOME/ .vim/filetype.vim to link file names to the syntax
files by their extension:
if exists("did load filetypes")
finish
endif

augroup filetypedetect

au! BufRead,BufNewFile *.bnf setfiletype ebnf
au! BufRead,BufNewFile *.ebnf setfiletype ebnf
au! BufRead,BufNewFile *.mcrl setfiletype mcrl
au! BufRead,BufNewFile *.mcrl12 setfiletype mcrl2

augroup END
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Introduction

An overview of the mCRL2 toolset is given in the picture below. It shows the main concepts
that play a role (in blue) and the operations that can be performed on these concepts (in
red). In the toolset, a file format is associated with every concept and operations are
implemented in tools. In order to get a feeling for the relevant concepts and tools, we
describe the workflow of a typical analysis using mCRL2 below.

All tools can be accessed via a command-line interface. Another possibility is to use the
squadt tool which provides access to the tools via a GUI.

MCRL2 specification and linearisation

Every analysis starts off by specifying the behaviour of the system being studied. This can
be any kind of system, though the main application of mCRL?2 is in distributed software
systems. The specification can be seen as a model of the real system: it is a simplified, or
abstracted version of reality. Obtaining a specification that is faithful to the real system is
far from trivial and beyond the scope of this overview.

An mCRL2 specification is a plain-text file containing a model in the mCRL2 language. It
can be created using any text editor. For a description of the mCRL2 language we refer to
the Language reference.

Typically, the specification of a distributed system contains several processes that run in
parallel. The first step in the mCRL2 analysis process is to linearise this specification to
obtain a Linear Process Specification (LPS). This is an mCRL2 specification from which all
parallelism has been removed. All that remains is a series of condition -- action -- effect
rules that specify how the system as a whole reacts to certain stimuli given its current
state. Because of its much simpler form, the LPS is much more suitable for automated
analysis than an mCRL2 specification. Therefore, most tools in the mCRL2 toolset operate
on LPSs.

The main tool for linearisation is mcrl221ps. Given an mCRL2 specification, it produces an
equivalent LPS on which other tools can be run. We investigate these tools below.
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LPS tools

An LPS is stored in a binary file format for efficiency. After having obtained an LPS, a very
useful analysis method is by simulating the model. Starting from the initial state, sequences
of actions can be performed which can quickly reveal unexpected or erroneous behaviour.
It is also a good way of getting acquainted with the modelled behaviour.

The mCRL2 toolset contains two tools for simulation of an LPS: sim (command-line
interface) and xsim (graphical user interface).

Some statistical information about an LPS can be collected using the lpsinfo tool. The LPS
itself can also be printed in a pretty, human-readable format. The tool for this task is lpspp.

In essence, the LPS is a symbolic (or implicit) representation of the state space or labelled
transition system (LTS) that describes the behaviour of the system explicitly. This LTS can
be constructed from the LPS using a state space generator. In mCRL2 the tool that
performs this task is Ips2lts.

As state space generation can take a lot of time, it is often beneficial to reduce the LPS or
make it more suitable for state space generation. Several tools are available for this, of
which we mention a few here: lpssumelm, lpssuminst, lpsparelm, Ilpsconstelm and Ipsrewr.
Please refer to the manual pages of these tools for more information.

LTS tools

Once an LTS has been generated from an LPS, it can be visualised in several ways using
interactive GUI tools. The most straightforward way of visualising an LTS is by showing it
as a node-link diagram or graph. The Itsgraph tool performs this task. It can reorganise the
produced image using a force-directed algorithm.

The picture produced by ltsgraph can become very cluttered for larger LTSs. Another LTS
visualisation tool is ltsview which employs a clustering technique to reduce the complexity
of the image. It produces a 3D visualisation of the LTS and aims to show symmetry in the
behaviour of the system.

Diagraphica also clusters states to reduce complexity, producing a 2D image. It clusters
states based on state parameter values, instead of on structural properties like ltsview.

Apart from these visualisation tools, a powerful tool is ltsconvert which can reduce an LTS
modulo various equivalences. This often produces an LTS that is dramatically smaller than
the original LTS, while important properties are maintained. The tool can also convert
between various LTS file formats, some of which are textual, others binary.

An equally powerful tool is ltscompare which can check whether two LTSs are
behaviourally equivalent or similar using various notions of equivalence/similarity.
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Model checking using PBESs

The aforementioned tools aid in getting more insight into the behaviour specified by an
mCRL2 specification. However, a system's analysis often involves showing that the
modelled system exhibits certain desired properties (or does not exhibit undesired ones).
This can be done using model-checking techniques, which are very powerful verification
methods.

In mCRL2, model checking is provided using parameterised boolean equation systems
(PBESs). As mentioned before, the central notion in mCRL2 is the LPS. Not surprisingly,
model checking also starts off with an LPS, which contains a symbolic specification of the
system's behaviour.

The other input needed for model checking, is a formula expressing a desired property that
the system should not violate (or satisfy). Such formulas are expressed in the regular modal
U-calculus (extended with data) and can be entered into a plain-text file using any text
editor. The syntax of these formulas is described in the Language reference.

Given an LPS and a formula, the tool lps2pbes produces a PBES in which the model
checking question of "does the formula hold for this LPS?" is encoded. The PBES is stored
in a binary file format. By solving the PBES, an answer to this question can be found. The
main tool for trying to solve a PBES is pbes2bool. It attempts to solve a given PBES and (if
successful) returns either true or false.

Note that solving PBESs is generally undecidable, so the attempt may fail. In this case,
more in-depth analysis of the PBES may be required. The tool pbespp is provided to pretty
print a PBES in a human-readable format. Statistical information can be obtained using
pbesinfo and the PBES can be simplified using pbesrewr.

Import and export

The mCRL?2 toolset also provides tools for converting system specifications in other
languages to mCRL2. This can be done for Chi 1 models using chi2mcrl2 and for Petri nets
using pnml2mcrl2. Furthermore a uCRL [2Ninear process can be converted to an mCRIL2
LPS using tbf2lps. Finally, an interface with the TorX 131 ¢001 is provided by Ips2torx.

External links

[1] http://se.wtb.tue.nl/sewiki/chi
[2] http://www.cwi.nl/~mcrl/
[3] http://fmt.cs.utwente.nl/tools/torx/
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Release tools

Integrated tool environment

squadt Interactive integration of software tools, including the tools mentioned below.
LPS tools

formcheck Check a boolean formula.

Ipsactionrename Rename actions of an LPS.

Ipsbinary Replace finite sort variables by vectors of boolean variables in an LPS.
Ipsconfcheck Mark confluent tau-summands of an LPS.

Ipsconstelm Remove constant parameters from an LPS.

Ipsinfo Display basic information about an LPS.

Ipsinvelm Check invariants and use these to simplify or eliminate summands of an LPS.
Ipsparelm Remove unused parameters from an LPS.

Ipspp Pretty print an LPS.

Ipsrewr Rewrite data expressions in an LPS.

Ipssumelm Remove superfluous summations from an LPS.

Ipssuminst Instantiate summation variables of an LPS.

Ipsuntime Remove time from an LPS.

mcrl22lps Translate an mCRL2 specification to an LPS.

sim Command-line simulation of an LPS.

xsim Graphical simulation of an LPS.

PBES tools

Ips2pbes Generate a PBES from an LPS and a state formula.

pbes2bool Determine whether a PBES is valid by translating it to a BES.
pbesinfo Display basic information about a PBES.

pbespp Pretty print a PBES.

pbesrewr Rewrite and simplify a PBES.

txt2pbes Parse a textual description of a PBES.

LTS tools

diagraphica Interactive visual analysis of an LTS.

Ips2lts Generate an LTS from an LPS.

ltscompare Compare two LTSs.

Itsconvert Convert and optionally minimise an LTS.
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ltsgraph Visualise an LTS as a graph and manipulate its layout.

Itsinfo Display basic information about an LTS.

ltsview 3D interactive visualisation of an LTS.

tracepp Convert and pretty print traces.

Import/Export

chi2mcrl2 Translate a Chi specification to a matching mCRL2 specification.
Ips2torx Provide TorX explorer interface to an LPS.

pnml2mcrl2 Convert a Petri net to an mCRL2 specification.

tbf2lps Convert a yCRL LPE to an mCRL2 LPS.

Experimental tools

grape Graphical editing environment for mCRL2 process specifications.
mcrl2i Interpreter for the mCRL2 data language.

pbes2bes Compute a BES out of a PBES.

pbessolve Solve a PBES.

Deprecated tools

ltsmin

Minimise an LTS.

User manual/chi2mcri2

Translate a Chi specification to a matching mCRL2 specification.

Synopsis

chi2mcrl2 [OPTION]... [INFILE [OUTFILE

Short description

chi2mcrl2 translates a Chi specification to a matching mCRL2 specification. For all the
supported Chi operators individual translations to mCRL2 summands (with their associated
data parameters) are constructed.

Currently, only non-timed/non-hybrid Chi specifications can be translated. If a specification
is timed, e.g. the Chi statement delay, the time progress is translated to a "skip". If hybrid
statements are used, e.g. the Chi Statement cont , the translation will fail to translate.
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Options
OPTION can be any of the following:
-n, --no-state
no state parameters are generated when translating Chi processes
Standard options:
-q, --quiet
do not display warnings
-v, --verbose

display concise intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help message
--version

display version information

Detailed description

Supported Language Features

Like mCRL2, Chi also has a variety of tools for different translation and simulation

purposes. Due to this variety it is hard to keep track of all the supported language features.

We give an overview of the supported language features by chi2mcrl2, similar to the Chi
Tools page (11 Note that the presented link shows a "Chi to pCRL translation", which is the
predecessor of mCRL2.

u n

In the tables below, a “+"” means that the feature is supported and a means that the

language is not supported.

Variable Classes

Each variable in a Chi program belongs to a variable class. Below are the supported
variable classes for chi2mcrl2.

Variable Class chi2mcrl2

cont vardecl

alg vardecl

var vardecl +

alg parameter

alg parameter

with the following footnotes:

e vardecl means “variable declaration”
e parameter means “parameter declarations” (in headers of models, processes)
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Constant definitions

Constant definitions are not supported by chi2mcrl2.

Imports

Imports are a general concept in Chi. Library files can be imported but also other Chi
specifications or even libraries written in other languages are considered useful. However
the import feature is not supported in chi2mcrl2.

Enumerations

Enumeration definitions are not supported by chi2mcrl2.

Functions

Enumeration definitions are not supported by chi2mcrl2.

Processes

The following language features are supported.

Feature chi2mcrl2

time in guards -

folding -
alternative composition +

parallel composition #1
process instantiation #1

recdef instantiation -

deadlock +

inconsistent -

delay predicate -

action predicate #2

any delay -

signal emission -

delay operator #3

jump enable _

local variable scope -

local channel scope -

local recdef scope -

recdef _

urgent communication -

encapsulation _

guard +

with the following footnotes:

* recdef means “recursion definition” in the above table.
e #1: parallel composition is allowed only in a model definition
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e #2: instead skips and multi-assignments are translated
* #3: delay is translated to a silent action

Data types
In the table below are the supported data types for chi2mcrl2.

Data type chi2mecrl2
booleans +
naturals +
reals
lists +
sets +
dictionaries
vectors
records +
distributions
matrices

Author

Written by Frank Stappers.

Reporting bugs
[2]

Report bugs at our issue tracking system **-.

External links

[1] http://se.wtb.tue.nl/sewiki/chi/
supported language features of each tool chain
[2] http://www.mcrl2.o0org/issuetracker

User manual/diagraphica

Interactive visual analysis of an LTS.

Synopsis
diagraphica [OPTION]... [INFILE]

Short description

The diagraphica tool offers multivariate state visualization and simulation analysis
techniques for labelled transition systems (LTS's) in the FSM format. If INFILE is present,
it will be loaded by the tool.
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In the analysis mode, the tool allows the user to cluster states based on selected attributes.

The clusters are visualized in a hierarchical pyramid structure were transitions between
clusters are shown by arcs. The simulation view gives the user the facility to navigate
through the transition graph and shows the effect of actions on the configuration. The
integrated edit mode allows the user to create such a configuration. A configuration
consists of geometric shapes. Each of the different shapes have a number of geometric and
non-geometric degree of freedoms that can be adjusted for simulation purposes.

Options
OPTION can be any of the following standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

See also

A more elaborate description can be found here (11 and in 2!,

Author

Written by Hannes Pretorius.

Bug reporting

Report bugs at our issue tracking system 31,

References

[1] http://www.win.tue.nl/~apretori/diagraphica/

[2] Bridging the semantic gap: visualization of transition graphs with user-defined
diagrams A.]. Pretorius and J.J. van Wijk IEEE Computer Graphics and Applications, vol.
27, no. 5, pp. 58-66, 2007.

[3] http://www.mcrl2.org/issuetracker
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Check a boolean formula.

Synopsis
formcheck [OPTION]... [INFILE]

Short description

The formcheck tool checks the boolean formula (an mCRL2 data expression of sort Bool) in
INFILE. If INFILE is not present, stdin is used.

The tool indicates whether or not the formula is a tautology or a contradiction.

In some cases, the tool is unable to determine whether a formula is a tautology or a
contradiction. The option --verbose gives insight into what the prover used by the tool is
doing and can be used to see if rewrite rules have to be added to the specification in order
to enable the prover to determine that certain formulas are indeed tautologies or
contradictions.

A BDD based prover is used to the check the formula. In some cases it may be useful to use
an SMT solver to assist the prover. The SMT solver can further reduce BDDs by removing
inconsistent paths. A specific SMT solver can be chosen using the option
--smt-solver=SOLVER. Either the SMT solver Ario ! or CVC3 !?! can be used. To use one
of these solvers, the directory containing the corresponding executable must be in the path.

Options
OPTION can be any of the following:
-c, --counter-example

display a valuation for which the formula does not hold, in case the current formula is
neither a contradiction nor a tautology

-fFORMFILE, --formula=FORMFILE
use the formula in FORMFILE as input
-0, --induction
apply induction on lists
-pPREFIX, --print-dot=PREFIX

save a .dot file of the resulting BDD if it is impossible to determine whether a formula
is a contradiction or a tautology; PREFIX will be used as prefix of the output files

-rNAME, --rewrite-strategy=NAME

use rewrite strategy NAME
-SSPECFILE, --spec=SPECFILE

check the formula against the data types from the LPS or PBES in SPECFILE
-tLIMIT, --time-limit=LIMIT

spend at most LIMIT seconds on proving the formula

-w, --witness
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display a valuation for which the formula holds, in case the current formula is neither a
contradiction nor a tautology

-ZzSOLVER, --smt-solver=SOLVER
use SOLVER to remove inconsistent paths from the internally used BDDs:
e 'ario': the SMT solver Ario
e 'cvc': the SMT solver CVC3
by default, no path elimination is applied
Standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Author
Written by Luc Engelen.

Bug reporting

Report bugs at our issue tracking system 31,

External links

[1] http://www.eecs.umich.edu/~ario/
[2] http://www.cs.nyu.edu/acsys/cvc3/
[3] http://www.mcrl2.org/issuetracker
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Generate an LTS from an LPS.

Synopsis
lps2lts [OPTION]... [INFILE [OUTFILE

Short description

The 1ps21ts tool generates a labelled transition system (LTS) from the linear process
specification (LPS) in INFILE and saves the result to OUTFILE. If OUTFILE is not supplied,
the LTS is not stored. If INFILE is not supplied, stdin is used.

The format of OUTFILE is determined by its extension (unless it is specified by an option).
The supported formats are:

aut: for the Aldebaran format (CADP)

bcg: for the Binary Coded Graph format (CADP) (if BCG support is enabled)
dot: for the GraphViz format (output only)

fsm: for the Finite State Machine format

mcrl: for the mCRL SVC format

mcrl2: for the mCRL2 SVC format (default)

Options
OPTION can be any of the following:
-aNAMES, --action=NAMES

Detect action names from the list NAMES, which is a comma separated list of action
names. A message is printed for every occurrence of one of these action names.
Transitions containing such an occurrence are those which contain an action with an
action name from the list.

-b[NUM], --bit-hash[=NUM]

Make use of bit hashing to store states and store at most NUM states. This means that
instead of keeping a full record of all states that have been visited, a bit array is used
that indicate whether or not a hash of a state has been seen before. Although this
means that this option may cause states to be mistaken for others (because they are
mapped to the same hash), it can be useful to explore very large LTSs that are
otherwise not explorable. If NUM is not supplied, then approximately 200 million is
taken (this corresponds to about 25MB of memory).

-c[NAME], --confluence[=NAME]

Apply on-the-fly confluence reduction where action NAME is considered to denote a
confluent silent step. If NAME is not supplied, ctau is assumed to be the confluent
silent step.

-D, --deadlock

Detect deadlocks (i.e. for every deadlock a message is printed). A deadlock is a state
from which no transitions are possible.

--error-trace
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If an error occurs during exploration, a trace to the state that could not be explored is
saved to a trace file.

-fNAME, --state-format=NAME
Store state internally in format NAME:
» vector: for a vector (fastest, default)
* tree: for a tree (for memory efficiency)
--init_tsize=NUM
Set the initial size of the internally used hash tables. The default size is 10000.
-INUM, --max=NUM
Explore at most NUM states. After exploring of NUM states 1ps2lts will stop, having
generated a partial LTS.
--no-info
Do not add state information to OUTFILE. Without this option 1ps21lts adds state

vector to the LTS. This option causes this information to be discarded and states are
only indicated by a sequence number. Explicit state information is useful for

visualisation purposes, for instance, but can cause the OUTFILE to grow considerably.

Note that this option is implicit when writing in the AUT format.
-oFORMAT, --out=FORMAT

Use FORMAT as the output format; for accepted formats, see - - formats.
-rNAME, --rewriter=NAME

Use rewrite strategy NAME. 1ps21lts makes heavy use of a term rewriting engine to
manipulate with the data term of the LPS and therefore the choice of the rewriter can
heavily influence performance.

-sNAME, --strategy=NAME
Explore the state space using strategy NAME:
; b, breadth
breadth-first search (default)
; d, depth
depth-first search
; r, random
random simulation
-t[NUM], --trace[=NUM]

Write a shortest trace to each state that is reached with an action from NAMES from
option --action oris a deadlock detected with - -deadlock to a file. No more than
NUM traces will be written. If NUM is not supplied the number of traces is
unbounded.

For each trace that is to be written a unique file with extension .trc (trace) will be
created containing a shortest trace from the initial state to the deadlock state. The
traces can be pretty printed and converted to other formats using tracepp.

--todo-max=NUM

Keep at most NUM states in todo lists; this option is only relevant for breadth-first
search with bithashing, where NUM is the maximum number of states per level, and
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for depth first, where NUM is the maximum depth.

-u, --unused-data
Do not remove unused parts of the data specification.

-yBOOL, --dummy=BOOL
Replace free variables in the LPS with dummy values based on the value of BOOL: yes
(default) or no.

Standard options:

-q, --quiet
Do not display warning messages.

-v, --verbose
Display short intermediate messages. This includes detailed status of the generation
process. Once a level (in terms of breadth-first search) is completed, a message stating
this is printed. After exploration of every 1000 states the following information is
printed: current level, states explored, transitions explored, states seen. A state is
explored if all its outgoing transitions have been explored. A state is seen if (at least)
one of the transitions leading to it has been explored.

-d, --debug
Display detailed intermediate messages.
-h, --help

Display help information.
--version

Display version information.

Author
Written by Muck van Weerdenburg.

Reporting bugs

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lps2pbes

Generate a PBES from an LPS and a state formula.

Synopsis
lps2pbes [OPTION]... --formula=FILE [INFILE [OUTFILE
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Short description

The 1ps2pbes tool converts the mu-calculus state formula in FILE and the linear process
specification (LPS) in INFILE to a parameterised boolean equation system (PBES) and
saves it to OUTFILE. If OUTFILE is not present, stdout is used. If INFILE is not present,
stdin is used.

The concrete syntax of state formulas can be found on the mu-calculus syntax page.

Options
OPTION can be any of the following:
-fFILE, --formula=FILE
use the state formula from FILE
-pPHASE, --end-phase=PHASE
stop conversion and output the state formula after phase PHASE:
* pa: parsing
* tc: type checking
e di: data implementation
e rft: regular formula translation
This option is primarily provided for debugging and developing purposes.
-P, --pretty
return a pretty printed version of the output
-t, --timed
use the timed version of the algorithm, even for untimed LPS's
Standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information
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Author
Written by Alexander van Dam, Aad Mathijssen and Wieger Wesselink.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lps2torx

Provide TorX explorer interface to an LPS.

Synopsis
lps2torx [OPTION]... INFILE

Short description

The 1lps2torx tool provides a TorX explorer interface to the linear process equation (LPS)
in INFILE.

The LPS can be explored using TorX as described in the TorX documentation.

Options
OPTION can be any of the following:
-fNAME, --state-format=NAME

store state internally in format NAME:
e vector: for a vector (fastest, default)
* tree: for a tree (for memory efficiency)
-rNAME, --rewriter=NAME

use rewrite strategy NAME
-u, --unused-data

do not remove unused parts of the data specification
-yBOOL, --dummy=BOOL

replace free variables in the LPS with dummy values based on the value of BOOL: yes
(default) or no

Standard options:
-q, --quiet

do not display warning messages
-v, --verbose

display short intermediate messages
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-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Author
Written by Muck van Weerdenburg.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsactionrename

Rename actions of an LPS.

Synopsis
lpsactionrename [OPTION]... --file=RENAMEFILE [INFILE[OUTFILE

Short description

The lpsactionrename tool renames the actions that occur in the INFILE and saves the
result to the OUTFILE. If no OUTFILE is specified stdout is used. If no INFILE is specified
stdin is used. The rename rules are defined in the RENAMEFILE that is given as a
mandatory argument.

Options
OPTION can be any of the following:
-fRENAMEFILE, --file=RENAMEFILE
use the rename rules from RENAMEFILE; this argument is mandatory
-m, --no-sumelim
do not apply sum elimination to the final result
-0, --no-rewrite

do not rewrite data terms while renaming; useful when the rewrite system does not
terminate

-pPHASE, --end-phase=PHASE
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stop conversion and output the action rename specification after phase PHASE: 'pa’
(parsing), 'tc' (type checking), or 'di' (data implementation)

-P, --pretty
return a pretty printed version of the output
-rNAME, --rewriter=NAME
use rewrite strategy NAME
Standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Detailed description

Structure of rename files

The format of the RENAMEFILE can contain sort cons map eqn act sections as in a mcrl2
file. This is followed by a rename section to define the rename rules. The sections sort

cons map eqn act are meant for new declarations that will be added to the LPS and can be
used in the rename rules. The new declarations are not allowed to contain any conflicts
with the declarations of the LPS. The rename section can be preceded by a var section,
where variables can be declared for the rename rules.

The rename rules have the format: rename condition -> actionl => action2; where
condition is a boolean expression that has to hold to rename an occurrence of actionl
into action2. The condition can be left out, in which case all occurrences of actionl will
be renamed. The actions actionl can contain arguments that can either be uniquely
occurring variables or closed terms. The arguments of action2 can be arbitrary terms, but
the variables occurring in it must also occur in actionl. The condition is an expression of
type "Bool" and likewise can only occur variables that also occur in "actionl".

Besides an action, action2 can also be tau or delta. In case of tau then if actionl is a
multi action then it will be removed and otherwise be replaced with tau. In case of delta,
the action and the following process call are replaced by delta.

The renaming rules are applied from top to bottom to an linear process equation. If no
value for the variables in a rename rule can be found to match an action, the next rule is
applied. If no rule applies the action is left untouched. Variables in different rename rules
with the same variable names are independent when being matched.

After the lps has been renamed, sum elimination and rewriting will be applied to simplify
the result. This can be skipped using appropriate switches.
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Rename rule conditions
Upon loading the rename file, lpsactionrename will check if the following conditions hold:

* Variables used in the condition or in the right side of a rename rule must also occur in
the left side of that rename rule.

e All arguments of the action at the left hand side must either be closed terms or variables.
Each variable can only occur once in the left hand side.

* All used actions and data types must be declared in the LPS file or locally.

All conditions are data expressions of sort Bool.

* All elements are well typed with respect to the declarations in the LPS or the rename file.

Example
Consider an LPS with the process specification:
P(x:Bool) = sum y:Nat. (y < 6) -> a(x,y). P(!x);

and a rename file with the following rename rules:

act b: Bool;
var v: Nat; w:Bool;
rename

w -> a(w,v) => b(v==5);
(v==v*2)==w -> a(w,v) => tau;
a(w,5) => delta;

The arguments of an action do not have to consist of a single variable, as is done in the
second rename rule. In the second rename rule a(w,2*v), w and 2*v will be respectively
equal to x and y from the LPS action a(x,y).

The result of applying the rename rules to the LPS without sum elimination will give:

proc P(x_P0: Bool) =
true ->
delta
+ sum w: Bool,v,y PO: Nat.
((y PO < 6 && w==x_ PO && v==y PO) && w) -> b(v==5).P(!x _PO);
+ sum w00: Bool,v00: Nat,w: Bool,v,y PO: Nat.
((((y PO < 6 & w==x PO && v==y P0O) && !w) && w00==x PO && v00==y PO) &&
(v00==v00*2)==w00) -> tau.P(!x PO)
+ sum w01l,w00: Bool,v00: Nat,w: Bool,v,y PO: Nat.
((((((y_PO < 6 & w==x_ PO && v==y PO) && !w) && w00==x PO && v00==y P0O) &&
1 ((vOO==v00*2)==w00)) && wOl==x PO) && 5==y P0O) -> delta
+ sum w01l,w00: Bool,v00: Nat,w: Bool,v,y PO: Nat.
((((((y_PO < 6 & w==x_ PO && v==y PO) && !w) && w00==x PO && v00==y PO) &&
1 ((v00==v00*2)==w00)) && wOl==x_P0O) && !(5==y PO)) -> a(x_PO, y P0O).P(!x_PO)

Most of the introduced sum variables have a single point domain, namely: u, w, w_S00,
w s01, v SO0 and in the last two summands y. These variables can be eliminated by
applying sum elimination. For example: in the first summand w is equal to x. Therefore w
can be substituted by x. And w can be removed from the sum since it is no longer used.

Applying sum elimination will give the following result:

proc P(x_P0: Bool) =
true -> delta
+ sum y PO: Nat.(y PO < 6 && x_PO) ->b(y PO == 5) .P(!x PO);
+ sum y PO: Nat.(y PO < 6 && !(y PO ==y PO * 2)) ->tau.P(!(y PO ==y PO * 2))
+ (!x PO && x _PO) ->delta
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+ sum y PO: Nat.(((y PO <6 & !x PO) && !((y PO ==y PO * 2) == x POQ)) &&
1(5 ==y POQ)) -> a(x PO, y PO) .P(!x PO)

Authors

Written by Jan Friso Groote and Tom Haenen.

Bug reporting

Report bugs at our issue tracking system [,

External links

[1] http://www.mcrl2.org/issuetracker

User manual/lpsbinary

Replace finite sort variables by vectors of boolean variables in an LPS.

Synopsis
lpsbinary [OPTION]... [INFILE [OUTFILE

Short description

The lpshinary tool replaces finite sort variables by vectors of boolean variables in the
linear process specification (LPS) INFILE and write the result to OUTFILE. If INFILE is not
present, stdin is used. if OUTFILE is not present, stdout is used.

Options
OPTION can be any of the following:
-rNAME, --rewriter=NAME

use rewrite strategy NAME
Standard options:
-q, --quiet

do not display warning messages
-v, --verbose

displays short intermediate messages

-d, --debug
displays detailed intermediate messages
-h, --help

display help information
--version

display version information
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Author

Written by Jeroen Keiren.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsconfcheck

Mark confluent tau-summands of an LPS.

Synopsis
lpsconfcheck [OPTION]... [INFILE [OUTFILE

Short description

The lpsconfcheck tool checks which tau-summands of the linear process specification
(LPS) in INFILE are confluent and marks them by renaming their tau-actions to ctau. The
resulting LPS is written to OUTFILE. If INFILE is not present, stdin is used. If OUTFILE is
not present, stdout is used.

Options
OPTION can be any of the following:
-a, --check-all

check confluence of the tau-summands regarding all other summands, instead of
continuing with the next tau-summand as soon as a summand is encountered that is
not confluent with the current tau-summand

-c, --counter-example

display a valuation for which the confluence condition does not hold, in case the
encountered condition is neither a contradiction nor a tautology

-g, --generate-invariants

try to prove that the reduced confluence condition is an invariant of the LPS, in case
the confluence condition is not a tautology

-iINVFILE, --invariant=INVFILE

use the boolean formula (an mCRL2 data expression of sort Bool) in INVFILE as
invariant

-m, --no-marking

do not mark the confluent tau-summands; since there are no changes made to the LPS,
nothing is written to OUTFILE

-n, --no-check
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do not check if the invariant holds before checking for confluence
-0, --induction

apply induction on lists
-pPREFIX, --print-dot=PREFIX

save a .dot file of the resulting BDD in case two summands cannot be proven
confluent; PREFIX will be used as prefix of the output files

-rNAME, --rewrite-strategy=NAME

use rewrite strategy NAME
-sNUM, --summand=NUM

check the summand with number NUM only
-tLIMIT, --time-limit=LIMIT

spend at most LIMIT seconds on proving a single formula
-ZzSOLVER, --smt-solver=SOLVER

use SOLVER to remove inconsistent paths from BDDs:
e 'ario' for the SMT solver Ario
* 'cvc' for the SMT solver CVC3

by default, no path elimination is applied
Standard options:
-q, --quiet

do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Detailed description
Given an LPS:

tau-summand j is confluent with summand i if the following condition holds:

where inv() is the invariant specified using the option - -invariant. In case a, is also a
tau-action, this formula can be weakened to the following:

If the option --invariant is not used, the invariant is equal to true.

The tool will generate these confluence conditions for all tau-summands and tries to prove
that they are tautologies using a BDD based prover for propositional formulas. In some
cases lpsconfcheck indicates that a tau-summand is not confluent even though it is. The
option - -verbose gives insight into what the prover is doing and can be used to see if
rewrite rules have to be added to the specification in order to enable the prover to
determine that certain condition are indeed tautologies.
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In some cases it may be useful to use an SMT solver to assist the prover. The SMT solver
can further reduce BDDs by removing inconsistent paths. A specific SMT solver can be
chosen using the option --smt-solver=SOLVER. Either the SMT solver Ario or cves B2
can be used. To use one of these solvers, the directory containing the corresponding
executable must be in the path.

The tool can determine whether two summands are confluent in three ways and will
indicate which of the methods was used while proving confluence. The three ways of
determining confluence are as follows:

e If summand number 1 has been proven confluent with summand number 2, summand
number 2 is also confluent with summand number 1. This method of checking confluence
is called checking confluence by symmetry. If two summands are confluent by symmetry,
lpsconfcheck indicates this by printing a dot ('.").

* Another way of checking the confluence of two summands is determining whether the
two summands are syntactically disjoint. Two summands are syntactically disjoint if the
following holds:

* The set of variables used by one summand is disjoint from the set of variables changed
by the other summand and vice versa.

* The set of variables changed by one summand is disjoint from the set of variables
changed by the other summand.

If two summands are confluent because of syntactic disjointness, 1psconfcheck
indicates this by printing a colon (':').

* The most time consuming way of checking the confluence of two summands is generating
the confluence condition and then checking if this condition is a tautology using the
prover. If two summands are proven confluent using the prover, lpsconfcheck indicates
this by printing a plus sign ('+'). If the option - -generate-invariants is used, the
Lpsconfcheck tool will try to prove that the reduced confluence condition is an invariant
of the LPS, in case the confluence condition is not a tautology. If the reduced confluence
condition is indeed an invariant, the two summands are proven confluent. Lpsconfcheck
indicates this by printing an 'i'.

If there already is an action named ctau present in the LPS as found in INFILE, an error

will be reported.

Author
Written by Luc Engelen.

Bug reporting

Report bugs at our issue tracking system 31,

External links

[1] http://www.eecs.umich.edu/~ario/
[2] http://www.cs.nyu.edu/acsys/cvc3/
[3] http://www.mcrl2.org/issuetracker
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User manual/lpsconstelm

Remove constant parameters from an LPS.

Synopsis
lpsconstelm [OPTION]... [INFILE [OUTFILE

Short description

The lpsconstelm tool reads and LPS from INFILE and, if it can be determined that certain
parameters of this LPS remain constant throughout any run of the process, all occurrences
of these process parameter are replaced by the initial value and the process parameters are
removed from the LPS. The result is written to OUTFILE. If OUTFILE is not supplied,
stdout is used. If INFILE is not supplied, stdin is used instead.

If the initial value of a process parameter is a free variable and remains a free variable
throughout the run of the process, the process variable is considered constant.

If the initial value of a process parameter is a free variable and is only changed once to a
certain value, the process parameter is constant and the specific value is used for
substitution.

Options
OPTION can be any of the following:
-cNAME, --csv=NAME
stores the value changes of the process parameters in the CSV file NAME
--no-condition

treat all summand conditions as true; this is faster, but may find less constant process
parameters

--no-reachable

do not remove summands that are not visited
--no-singleton

do not remove process parameters of which the sort contains a single element
-rNAME, --rewriter=NAME

Use rewrite strategy NAME. 1psconstelm makes use of a term rewriting engine to
manipulate with the data term of the LPS and therefore the choice of the rewriter can
influence performance.

Standard options:
-q, --quiet
do not display warning messages
-v, --verbose
display short intermediate messages
-d, --debug

display detailed intermediate messages
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-h, --help
display help information
--version

display version information

Author
Written by Frank Stappers.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsinfo

Display basic information about an LPS.

Synopsis
lpsinfo [OPTION]... [INFILE]

Short description

Display basic information about the linear process specification (LPS) in INFILE. If INFILE
is not supplied an LPS is read from stdin. By default, the following information about the
LPS is shown:

¢ number of summands

¢ number of tau-summands

¢ number of free variables

¢ number of process parameters

¢ number of action labels

¢ number of used versus the number of declared actions
¢ number of sorts

Options
OPTION can be any of the following standard options:
-q, --quiet
do not display warning messages
-v, --verbose
display short intermediate messages
-d, --debug

display detailed intermediate messages

All Articles originate from MCRL2 (en) (http://mcrl2.org/wiki/index.php/Home)


http://www.mcrl2.org/issuetracker

User manual/lpsinfo

33

-h, --help
display help information
--version

display version information

Author
Written by Frank Stappers.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsinvelm

Check invariants and use these to simplify or eliminate summands of an LPS.

Synopsis
lpsinvelm [OPTION]... --invariant=INVFILE [INFILE [OUTFILE

Short description

The lpsinvelm tool checks whether the boolean formula (an mCRL2 data expression of
sort Bool) in INVFILE is an invariant of the linear process specification (LPS) in INFILE. If
this is the case, the tool eliminates all summands of the LPS whose condition violates the
invariant, and writes the result LPS to OUTFILE. If INFILE is not present, stdin is used. If
OUTFILE is not present, stdout is used.

The tool can also be used to simplify the conditions of the summands of the given LPS.

Options
OPTION can be any of the following:
-c, --counter-example

display a valuation indicating why the invariant could possibly be violated if it is
uncertain whether a summand violates the invariant

-e, --no-elimination
do not eliminate or simplify summands
-1INVFILE, --invariant=INVFILE

use the boolean formula (an mCRL2 data expression of sort Bool) in INVFILE as
invariant

-1, --simplify-all
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simplify the conditions of all summands, instead of just eliminating the summands
whose conditions in conjunction with the invariant are contradictions

-n, --no-check

do not check if the invariant holds before eliminating unreachable summands
-0, --induction

apply induction on lists
-pPREFIX, --print-dot=PREFIX

save a .dot file of the resulting BDD if it is impossible to determine whether a
summand violates the invariant; PREFIX will be used as prefix of the output files

-rNAME, --rewrite-strategy=NAME

use rewrite strategy NAME
-sNUM, --summand=NUM

eliminate or simplify the summand with number NUM only
-tLIMIT, --time-limit=LIMIT

spend at most the LIMIT seconds on proving a single expression
-y, --all-violations

do not terminate as soon as a violation of the invariant is found, but report all
violations instead

-ZzSOLVER, --smt-solver=SOLVER

use the SOLVER to remove inconsistent paths from BDDs:
e 'ario' for the SMT solver Ario
' for the SMT solver CVC3

by default, no path elimination is applied

* CvC

Standard options:
-q, --quiet

do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information
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Detailed description
Given an LPS:

a formula of the form

is generated for each of the summands, where inv() is the expression passed using the
option --invariant. This expression is an invariant of the LPS if it holds in the initial state
and all the generated formulas are tautologies.

The invariant is used to eliminate summands as follows. A formula of the form

is generated for each of the summands or for the summand indicated using the option
--summand only. The tool uses a BDD based prover for expressions of sort Bool to see if the
generated formula is a contradiction. If the formula is a contradiction for some summand,
this summand will be eliminated from the LPS. If the formula is not a contradiction, the
summand remains unchanged unless the option --simplify-all is used.

The option --simplify-all will replace the conditions of all summands by the equivalent
BDD of the condition in conjunction with the invariant passed using the option
--invariant. This may enable other tools, like for instance 1psconstelm or lpsparelm, to
simplify the LPS even further.

In some cases it may be useful to use an SMT solver to assist the prover. The SMT solver
can further reduce BDDs by removing inconsistent paths. A specific SMT solver can be
chosen using the option --smt-solver=SOLVER. Either the SMT solver Ario [1or cves 2!
can be used. To use one of these solvers, the directory containing the corresponding
executable must be in the path.

Without using the option --no-check, lpsinvelm will first check if the given expression is
an invariant of the LPS. If this is not the case, no elimination or simplification will be done.
In some cases the invariant may hold even though the prover is unable to determine this
fact. In cases where an expression is an invariant of the LPS, but the prover is unable to
determine this, the option --no-check can be used to eliminate or simplify summands
anyway. Note that this also makes it possible to eliminate or simplify summands using an
expression that is not an invariant of the LPS.

The option - -verbose gives insight into what the prover is doing and can be used to see if
rewrite rules have to be added to the specification, in order to enable the prover to
determine the invariance of an expression.

Author
Written by Luc Engelen.

Bug reporting

Report bugs at our issue tracking system 31,

External links

[1] http://www.eecs.umich.edu/~ario/
[2] http://www.cs.nyu.edu/acsys/cvc3/
[3] http://www.mcrl2.org/issuetracker
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User manual/lpsparelm

Remove unused parameters from an LPS.

Synopsis
lpsparelm [OPTION]... [INFILE [OUTFILE

Short description

This tool removes parameters which have no influence on condition, action or time
arguments of the linear process specification (LPS) specified by INFILE and writes the
result to OUTFILE. If OUTFILE is not present stdout is used. If INFILE is not present
stdin is used.

Removing parameters from the LPS can lead to a reduction when generating a state space
of an LPS.

Options
OPTION can be any of the following standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information
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Author
Written by Frank Stappers.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpspp

Pretty print an LPS.

Synopsis
lpspp [OPTION]... [INFILE [OUTFILE

Short description

The Lpspp tool prints the linear process specification (LPS) from INFILE to OUTFILE in a
human readable format. If OUTFILE is not present, stdout is used. If INFILE is not
present, stdin is used.

Options
OPTION can be any of the following:
-fFORMAT, --format=FORMAT

print the LPS in the specified FORMAT:

e internal: for a textual ATerm representation of the internal format

default: for an mCRL2 specification (default)

debug: like default, with the following exceptions:

¢ data expressions are printed in prefix notation using identifiers from the internal
format

¢ each data equation is put in a separate data equation section

* next states of process references are printed in assignment notation
Standard options:
-g, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages
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-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Known Issues

The LPS printed in the default format might not be a well-formed mCRL2 specification,
because the proc and init sections could be preceded by declarations of free variables
denoted by var.

Author
Written by Aad Mathijssen.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsrewr

Rewrite data expressions in an LPS.

Synopsis
lpsrewr [OPTION]... [INFILE [OUTFILE

Short description

The lpsrewr tool rewrites data expressions occurring in a linear process equation (LPS). It
reads the LPS from INFILE and writes the result to OUTFILE. If OUTFILE is not present,
stdout is used. If INFILE is not present, stdin is used.

The following data expressions are rewritten:

¢ conditions, action parameters, time expressions and next states of LPS summands
e process parameters of the initial state
* conditions and right-hand sides of data equations

Rewriting LPS summands and the initial state is done to simplify these parts of the LPS.
Rewriting data equations is done to speed up state space generation. In most cases, this
results in a performance gain of at most 5%.
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Options
OPTION can be any of the following:
-bNUM, --benchmark=NUM
rewrite data expressions NUM times; do not save output
-rNAME, --rewriter=NAME
use rewrite strategy NAME
Standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Author
Written by Aad Mathijssen and Muck van Weerdenburg.

Bug reporting
[1]

Report bugs at our issue tracking system " .

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpssumeim

Remove superfluous summations from an LPS.

Synopsis
Lpssumelm [OPTION]... [INFILE [OUTFILE
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Short description

The lpssumelm tool removes superfluous summations from the linear process specification
(LPS) in INFILE and write the result to OUTFILE. If INFILE is not present, stdin is used. If
OUTFILE is not present, stdout is used.

The simplest case this tool handles is that, whenever a summation variable does not occur
in the other terms of the summand, this summation variable is plainly removed. There is
however also a more complex situation where the summation variable occurs in an equality
within the condition. There is an axiom that says that we may then substitute the other
term of the equality for the summation variable. We can then remove both the summation
variable and the condition in which it occurred.

Options
OPTION can be any of the following standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information
--version

display version information

Known issues

Lpssumelm is not applicable if types in an equality in a condition do not match directly, i.e.
an implicit type cast is used in order to match the types. An example of this is the following

process:
proc P(i : Int) = sumn : Nat . (n == 1i) -> tau . P(i);
init P(5);

In this example an implicit cast Nat2Int (i.e. Nat2Int(n) == i) is used in order to have

compatible types. Because of this, the tool is unable to remove the summation over n.
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Author

Written by Jeroen Keiren.

Bug reporting

Report bugs at our issue tracking system [,

External links

[1] http://www.mcrl2.org/issuetracker

User manual/lpssuminst

Instantiate summation variables of an LPS.

Synopsis
lpssuminst [OPTION]... [INFILE [OUTFILE

Short description

The lpssuminst tool instantiates summation variables of the linear process specification
(LPS) in INFILE and writes the result to OUTFILE. If INFILE is not present, stdin is used.
If OUTFILE, stdout is used.

Options
OPTION can be any of the following:
-f, --finite
only instantiate variables whose sorts are finite
-rNAME, - -rewriter=NAME
use rewrite strategy NAME
-t, --tau
only instantiate variables in tau summands
Standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information

--version
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display version information

Detailed description

Summation variables are instantiated by applying induction on the values of the sort of the
variable. Take for example the following LPS:

sort D = struct dl1 | d2;

E = struct el(D) | e2;
act a: D;

b: E;
proc P = sum d: D. a(d) . P

+ sum e: E. b(e) . P

’

init P;
Ipssuminst instantiates the variable 'd' to the constructors 'd1' and 'd2' of sort 'D’', and
variable 'e' to the constructors 'e1(d1)', 'e1(d2)' and 'e2":

sort D = struct d1 | d2;
E = struct el(D) | e2;

act a: D;
b: E;
proc P = a(dl) P
+ a(d2) . P
+ b(el(dl)) . P
+ b(el(d2)) . P
+ b(e2) P
init P;
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Author

Written by Jeroen Keiren.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/lpsuntime

Remove time from an LPS.

Synopsis
lpsuntime [OPTION]... [INFILE [OUTFILE

Short description

The lpsuntime tool removes time from the linear process specification (LPS) in INFILE and
writes the result to OUTFILE. IF INFILE is not present, stdin is used. If OUTFILE is not
present, stdout is used.

The process equation section of an LPS is of the following form:

proc P(d: D) = sum e 0: E 0. c 0(d,e 0) -> a O(f 0(d,e 0)) @ t 0(d,e 0) . P(g 0(d,e 0))
+sume 1l: E1. c 1(d,e 1) -> a 1(f 1(d,e 1)) @ t 1(d,e 1) . P(g 1(d,e 1))
+ ...

The tool transforms this to the following equivalent untimed version:

proc P(d: D, t: Real) = sum e 0: E 0. (c_0O(d,e 0) & t 0(d,e 0)) -> a 0(f O0(d,e 0)) . P(g_0(d,e 0),t 0(d,e_0))
+sume 1: E 1. (c 1(d,e 1) & t 1(d,e 1)) -> a 1(f 1(d,e 1)) . P(g 1(d,e 1),t 1(d,e 1))
+ ...

Options
OPTION can be any of the following standard options:
-q, --quiet
do not display warning messages
-v, --verbose

display short intermediate messages

-d, --debug
display detailed intermediate messages
-h, --help

display help information

--version
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display version information

Author

Written by Jeroen Keiren.

Bug reporting

Report bugs at our issue tracking system [,

External links
[1] http://www.mcrl2.org/issuetracker

User manual/ltscompare

Compare two LTSs.

Synopsis
Ltscompare [OPTION]... [INFILE1] INFILE2

Short description

The ltscompare tool determines whether or not the labelled transition systems (LTSs) in
INFILE1 and INFILEZ are related by some equivalence or preorder. If INFILE1 is not
supplied, stdin is used.

The input formats are determined by the content of INFILE1 and INFILEZ2. The options

--inl and --in2 can be used to force the format of INFILE1 and INFILEZ2, respectively.

The supported formats are:

¢ aut: for the Aldebaran format (CADP)

* bcg: for the Binary Coded Graph format (CADP) (if BCG support is enabled)
e fsm: for the Finite State Machine format

e mcrl: for the mCRL SVC format

e mcrl2: for the mCRL2 SVC format (default)

Options
OPTION can be any of the following:
-eNAME, --equivalence=NAME
use equivalence NAME:
* bisim: for strong bisimilarity (default)
* branching-bisim: for branching bisimilarity
* sim: for strong simulation equivalence
* trace: for trace equivalence
¢ weak-trace: for weak-trace equivalence

Note: this option is not allowed in combination with -p/--preorder.
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