NAME
torx-intro — introduction to the Cote de Resyste testing tool torx

DESCRIPTION
This page briefly discusse®rK terminology that might confuse readers coming from a different back-
ground. Inaddition, it gies an werview of the commands offered by torx, together with its utilities, inter
faces, etc.

TERMINOLOGY
CHANNEL
Here we discuss a concept that might cause confusion.

The concepthannelis used in TorX in tw places: in the promela specification language that is used as
input for the promela primeand elswhere in TorX, e.g. in intades and configuration files of TorX tool
components. lis important to understand that tbaly place in TorX wherehannel is used with the
meaning that it has in promela, is in the promela specificatibmsrywhee dse in DrX the concepthan-

nel is interpreted as in thdlIOCO extension of thdOCO testing theorywhere a channel is a (group of)
point(s) to interact (interface) with the implementati@nchannel is unidirectional. This means in particu-
lar that multiple promela channels can belong to a singi¥ MIOCO) channel.Currently when we use

the I0CO testing theoyyn dl cases we usexactely two (MIOCO) channels, one for input (in) and one for
output (out). A theoretical definition can be found on page 34 of Heerink’s FhD thesis "Ins and Outs in
Refusal Testing".

LTS
The Explorer component in TorX\gs access to a Labelled Transition System (LTS) representation of the
specification (model) fed into it. In the specification, ti&Lmay be present explicitly (as is the case for
the Aldebaran (.aut) files) in which case it will be finite, or implicitly (as is the caséofoexample,
LOTOS), in which case it (the number of states and/or transitions) may be infinite.

The Primer uses the LTS offered by an Explorer and partitions the transitions into inputs and outputs (stim-
uli and obserations), adds quiescent transitions, and (lazily) determinizes it. The result of this can be seen
again as a LTS, which can be explored ugingmexp(1).

INTEGRATION WITH OTHER T OOL(KIT)S
CADP
There is a ‘bi-directional” connection with the CADP toolkit via the open/caesar iataf \a
mkprimer (1) TorX can be aiserof the open/caesar interface to be able to use CABPIorers’, and it
can also vidorx_open(1) be aprovider of the open/caesar interface to alecCADP tools (simulators, state
space generators, etc.) to use th@XT “explorers’, or even to explore the LTS offered by orX
“ primers’ (by usingprimexp(1) in combination witttorx_open(1)).

mucrl
TorX can explore mucrl specifications using the program mucrl from the mucrl toolkit and the programs
tbf2lpe and Ipe2torx from the mcrl2 toolkit.

mcrl2
TorX can explore mcrl2 specifications using the programs mcrl2 and Ipe2torx from the mcrl2 toolkit.

Itsa
TorX can explore fsp specifications using ttemexp(1) explorer that bilds on the fsp‘éxplorer” that is
present in the LTSA tool.

GraphViz
The graphviz toolkit is used for visualization (using graphviz program dot) and animation (using graphiz tcl
extension tcldot) of graphs, automata etc.

LIST OF COMMANDS
The commands are grouped helas bllows: for each of the components (modules) in the TorX architec-
ture (driver, primer, explorer, adapter) there is a corresponding command group. The other commands con-
sist of utilities of various kinds, most notably visualization and file formatecsion.
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User Interfaces
Name

pui(1)
xtorx (1)

User Interface Utilities
Name

torx-logclient(1)
torx-querypr (1)
torx-sendpr(1)
xtorx-showmsq1)
xtorx-showspeg1)

Program Interface For External Tools

Name
torx_open(1)

Driver
Name

torx (1)

Explorer
Name

autexp(1)
jararaca(l1)
[tsaexp(1)
smileexp(1)
primexp(1)

Primer
Name

primer (1)
intersector(1)

Primer Creation
Name

mkprimer (1)
mkprimer-aut (1)
mkprimer-cadp (1)

mkprimer-jararaca (1)

mkprimer-ltsa (1)

mkprimer-mcrl (1)

mkprimer-mcrl2 (1)
mkprimer-trojka (1)
preprocmkprimer (1)
cppmkprimer (1)
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Description
simpleprimer user interface

graphicaluser interface fotorx (1)

Description

connectorx log monitor command to torx

querytorx problem report database

submittorx problem report

shav a TorX run log as Message Sequence Chart
shav the specification (source) of a primer or mutant

Description

offer open/caesar API access tar'§Lof) TorX explorer program

and viaprimexp(1) to (LTS of) TorX primer program

Description
execute test on the fly

Description

explore Aldebaran (.aut) automaton files

explore traces generated from regular expressions
useltsa agorx-explorer (5) for the language fsp
usesmile as symbolitorx-explorer (5) for LOTOS

provide torx-explorer interface to torx primer

Description
computdest primitves using explorer

combinemultiple torx primers

Description

generate primer

generata AUT primer that useautexp(1)

generata LOTOS, BCG, FC2 or AUT primer using CADP
generata TP or ARARACA primer that usepraraca(1)
generatan FSP primer that usksaexp(1)

generatea mCRL primer

generatea mCRL2 primer

generat@ promela primer using trojka

preprocessput before imoking mkprimer (1)
preprocessput with cpp(1) before imoking mkprimer (1)
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m4mkprimer (1)

Adapters
Name

adaptor(1)
adaptlog(1)
adaptsim(1)

Adapter Utilities
Name

tcp(1)

udp(1)
hexcontex{(1)
unhexify(1)

Other TorX Components

Name
instantiator (1)
iochoosef1)
partitioner (1)

Visualization
Name

anifsm(1)

aniwait(1)
jararacy (1)
mctrl (1)
mscviewel(1)
Bmsd1l)

Visualization Utilities
Name

tmcs(1)

Format Conversion
Name

aut2fsmview(1)

jararacy2anifsm(1)

log2anifsm(1)
log2aniwait(1)
log2aut(1)

log2jararacy(1)

log2mctrl(1)
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preprocessput withm4(1) before inoking mkprimer (1)

Description

defwlt TorX program to interface to the SUT

TorX program to interface totarx-log(4) log file used as SUT
TorX program to interface totarx-primer (5) used as SUT

Description

connectiorprogram for tcp
connectiorprogram for udp

hex encode/decode stdio of (IUT) program
translatdrom hexadecimal to ascii

Description

instantiatdree variables for torx

suggesby probabilities to stimulate or observe
weight-basedest primitive slection for primer

Description

animateand edit graph in dot format and write Aldebaran (.aut)

automaton

animateprogressbar

animatgararaca(1) trace usindefty (1)
animatiorprogress scrollbar

view Message Sequence Chart in window

shellcommand to load Message Sequence Chart file(s) into running

mscviewel(1)

Description
tcpmulticast service program

Description

translateAldebaran (.aut) to FSMWe input

translatdrom jararacy (1) toanifsm(1) input format

extract info fromtorx-log(4) file for animation witranifsm(1)
extract information forniwait(1) fromtorx-log(4) file

extract states and transitions fraorx-log(4) file for autexp(1) and
anifsm(1)

extract states and transitions frawrx-log(4) file for jararacy (1)
andanifsm(1)

extract step numbers frontorx-log(4) file for animation with
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log2msq1)
log2primer(1)

Various
Name

autsimplify (1)
campaign(1)

torx-mans(1)
torx-root (1)
torx-hostname(1)

LIST OF INTERFACES
Name

mkprimer (5)

torx-adaptor (5)

torx-explorer (5)
torx-instantiator (5)
torx-primer (5)
xtorx-extension(n)

LIST OF FILE FORMA TS
Name

torx-config(4)
torx-log(4)
SEE ALSO

mctrl (1)
extract Message Sequence Chart friomx-log(4) file
generatéorx-primer (5) commands frornorx-log(4) file

Description
simplify automaton Aldebaran (.aut) file

avery perimentattool (and language) to describe a test campaign
and populate a directory structure with Makefiles and configuration
files

list TorX manual page file names
reporttorx installation directory
printhostname taken from network database

Description

(perl) API to add support for a specification language or toolkit to
mkprimer (1)

(interface to) en/decoder and connector to system-under-test for
torx (1)

(interface to) explore a labelled transition systemtdox (1)
(interface to) instantiator program ftwrx (1)

(interface to) primer (specification) program forx (1)

(tcl) API to specifyPrimersand/orMutantsmenu forxtorx (1)

Description
configuratiorfile for torx (1)
testrun log file generated kprx (1)

Lex Heerink,Ins and Outs in Refusak3ting PhD thesis, Uniersity of Twente, The Netherlands, 1998.

ISBN 90-365-1128-3

CONTACT

By Email: <torx_support@cs.utwente.nl>
On the Web: <URL:http://www.purl.org/net/torx/>

VERSION

This manual page documents version 3.9.0 of torx.
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NAME
mscviewer — vier a Message Sequence Chart

SYNOPSIS
mscviewer [ -r ] [ -m mcastid] [ files ... ]
Bmsc [ -r ] [ -m mcastid] [ files ... ]
Bmsc -exit

DESCRIPTION
Themscviewerprogram reads MS€&'fromfiles, or from standard input if no files arevgn, and displays it
to the usergep by step. Each MSC is displayed in a separate windiastead of waiting for the whole
MSC to be wailable, it will immediately start displaying what it has read, and update the display as soon as
it has been able to read more of the MSC.

Bmscis a shell-lgel command that causes a runnimgcviewerto load the named MSC files, or to display

its standard input. The connection betw8enscand a runningnscviewerwill not be closed until affiles

(or the complete standard input) of tBensc command hee keen processed hyscviewer, in order to

allow the runningmscviewerto report possible error messages (e.g. about syntax errors) about the files that
it processes via the standard error ofBnesccommand that sent the files to if. Bmsccannot find a run-

ning mscviewer, it will start a nev one. To display the new MSC file(s),mscviewerwill reuse windavs

that contain a complete MSC andvbahe Reusetoggle actiated. If more windows are needed, yhare
created.

In general, it is probably best to only use Brasc command, and let it stamscviewerwhen necessary
However, one should beware of the fact that whenBmsccommand is gien when nomscvieweris cur
rently running, theBmsc will * ‘become” a mscviewercommand, which islong-running’ and will only

exit when all its windows are closed or tQaiit button is pressed (or Bmsc -exitcommand is gien). In
contrast, 8msccommand gien when amscvieweris already running will exit as soon as its files or stan-
dard input are processed by the runmimggviewer.

The -r command line option of botmscviewerand Bmsc will activate theReusetoggle button for the
windows that will contain the MS€'gven on he same command line or via standard input.

When Bmsc is started with only command line optiom mcastid or when environment ariable
TORXMCASTID was =t, the MSC viwer tries to connect to the addresgegiin the mcastidand to use

the resulting connection as a remote control connection to synchronise displaying a particular step in the
MSC viever. Whenever the user does something in the user interface that selectererifstep in the

MSC, its step number is written to the remote control connectidheneer a dep number can be read

from the remote control connection, the corresponding step is displayed in the MSC viewer.

WhenBmscis started with only one command line parame#xit, the runningmscviewerwill clean up
and exit.

The MSC file should be iavent orientedextual representationmscviewerindicates both‘hormal” end-
of-msc and‘abnormal’ end-of-input without having seen end-of-msc. Tim®fmal” end-of-msc is visu-
alized by drawing horizontal bars at the endwafginstance in the MSC. Th&abnormal’ end-of-input is
visualized by draing at the end of each instance of the MSC a stippled/dotted contininuation of the
instance, and ending that with stippled/dotted horizontal bars.

BUTTONS
At the bottom of the MSC weer there are seral buttons. TheSave as button opens a dialog box that
allows saving of the MSC in postscript form (by choosing or entering a file name ending in a .ps suffix) and
in textual form (by choosing or enteringyasther file name).
The Font down and up arne buttons decrement resp. increment the font sizden a font size change
makes this necessaflgbels are maed to the right to keep them visible.
The Highlight toggle button enables and disables highlighting (default: enabied@pendent of thisut-
ton, thestep numbeof the MSC item under the mouse is shown inStepfield. Stepnumbers start at 1,
and are assigened when gecondpart (target) of a message is se&tep number 0 is special: it used to
refer to the instance headerd/hen highlighting is enabled, the item under the mouse is highlighted by
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drawing a box arround it and making the avrdlightly bigger Also, when a n& item is added to the
MSC, it is highlighed.To highlight the item for a knen step enter the step number in ti&tepentry field,
and hit the returndy. The MSC windav automatically scrolls to makthe highlighted item visible. If a
step number is present in t&ep field, the down and up amobuttons can be used to decrement resp.
increment the step numbéo move e highlight up resp. down in the MSC.

The Reusetoggle button indicates that its wingdanay be reused for a weMSC, when end-of-input has
been seen for the MSC currently displayed in(default value: unsetxeept when werridden by ar com-
mand line option ofmscvieweror Bmsc).

The Closebutton closes the MSC windg and, if this was the last remaining wingloexits the progam.

The Quit button closes all MSC windows and exits the progam.

SEE ALSO
torx-intro (1), xtorx-showmsq1), log2msg1), torx-logclient(1), jararacy (1), tmecs(1),
Ekkart Rudolph, Peter Graubmann and Jens GrskioTutorial on Messge ®quence ChartsComputer
Networks and ISDN Systems, Volume 28, Issue 12, June 1996, Pages 1629-1641

FILES
/tmp/mscviewer$USER$DISPLAY
file to communicate tcp port number on whinkcviewerlistens forBmscto connect

/tmp/mscviewer$USER$DISPLAYpid
the file containing a list of process identifiers (one per lin@)saviewerand its subprocesses

NOTE
TheBmsccommand was named (and designed) afteBthkell-lerel command of thesam(1) editor.

BUGS
The current implementation expects edstatement of the MSC in gent oriented textual representation
to be on a separate line. The outpulbg?msdg1) complies to this limitation.

The ‘endinstance’ statements in the MSC are ignored; ttendsmsc’ statement is used to close all
instances.

Only a limited subset of the MSC language is implementéadid input is assumed; only very limited
checking is done.

The syntax recognized for the MSC language is inferred from the tutorial mentionedlatbamot checkd

with a more formal syntax descriptiofn particular mscviewerexpects double quotes (") to be present

for MSC items containing whitespace -- whether this is consistent with the MSC standard has not been
checked.

Whenmscvieweris started, it checks if other instances of it are running. If sg,afeekilled. This vas
added to clean up rurway processes.

Whenmscvieweris given multiple files that are to be processed simultaneoitshas a tenderycto pro-
cess the files one after the ottierevase orderinstead of procesing them in parallel, step by step.

It is counterintuitive that theStepup arrow button maves the highlightdown(because the up button incre-
ments the step numbend the steps are numbered increasing from top to bottom).
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NAME
adaptlog - torx program to use a torx logfile as implementation

SYNOPSIS
adaptlog

DESCRIPTION
This adaptor program implements theveriAdapter interface, as discussedtanx-adaptor (5), to use a
TorX log file as discussed torx-log(4), as implementation. The log file should be configured as glue ar
ment for thelUT configuration entry discussed iarx-config(4), i.e. thelUT configuration line should
look like
IUT my-path-to-my-logdfile.log

BUGS
The reuse (eerloading) of thelUT configuration kyword is a crock, but adding awekeyword to torx-
config(4) did not seem a really more attraetdternative.
SEE ALSO
torx-intro (1), torx-config(4), torx-log(4), torx (1)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@1f.
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NAME
adaptor — default torx program to interface to the SUT

SYNOPSIS
ADAPTOR

DESCRIPTION
This adaptor program implements theveriAdapter interface, as discussedanx-adaptor (5). It expects
that the user has implemented encoding and decoding routines in Tcl (Tool Command Language), that can
be accessed as discussed in the adaptor-specific paots-obnfig(4).

BUGS
Generally it is easier to write your own adapter than it is to configure this one.
SEE ALSO
torx-intro (1), torx-config(4), torx (1)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@1f.
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NAME
adaptsim - torx program to interface to a TorX primer used as SUT

SYNOPSIS
adaptsim

DESCRIPTION
This adaptor program implements theveriAdapter interface, as discussedtanx-adaptor (5), to use a
TorX primer program as implementatioft.expects that the IUT program that it connects to implements (a
subset of) the TorX PriméDriver interface. TheUT program should be configured B$T according to
torx-config(4).

SEE ALSO
torx-intro (1), torx-config(4), torx (1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
anifsm — animate, construct or edit graphs in dot format

SYNOPSIS
anifsm [ —r ] [ -m mcastid] [ -t title ] [ -k key] [ dotfiles]
anifsm [ —-r ] [ -m mcastid] [ -t title ] [ -k key] -
anifsmsrv
anifsm —exit

DESCRIPTION
anifsm usestcldot(1) to animate, construct or edit graphglot format. InTorX it is used to animate the
automaton (RFSM) file(s) generated jayaraca(l), autexp(1), or aly other eplorer, and to on-the-fly
construct the automaton of the test run. The automaton represented by the graph can be written out to file
in Aldebaran (.aut) format. This alle anifsm to be used as a graphical editor to construct simple
automata in Aldebaran (.aut) format.

After start up,anifsm creates a winde (with the gven title) for each file indotfiles(or just a single win-
dow if no dotfileswas gven, or if dotfilesconsists only of the special nanie’”) in which it draws the
automaton for that file and then for the last (or only) wimel@its for commands (for animation or layout)
on standard inputThe animation and layout commands are discussew belGOMMANDS. Onend of
file on standard input, or when the user reesahe windav (or presses th@uit button which tellsanif-
smsrvto stop runninganifsm exits.

Note: the special treatment 6f" is deprecated and may disappear is future versions.

In eachanifsm window the graph can be edited (constructed, changed) using the mbusédeft mouse
button is used to create nodes and edges; the right mauisen is used to delete them, to edit their
attributes, and to post a pop-up menu which includes entriess¢éotsa graph to file irdot, Aldebaran
(-aut), and Postscript format. For further details see EDITING b&lo Details of the transformation to
Aldebaran (.aut) format are discussed belo AUTOMATON.

The middle mouse button can be used to scroll theasan its windav by moving the mouse with the
middle button pressedWwhen the middle button is clicked without moving the mouse theaseof dl
clones of that windw is <rolled to shw the positition at which the mouse was cédk Wherthe Control
key is pressed while the mouse is wed with the middle button pressed the eases of all clones of the
window are continuously scrolled to sivahe item under mouse.

Actually, anifsm is a shell-leel command that uses a runniagifsmsrv to load the named dot file, and
animate it using animation commands on standard input. The connection betifsemand a running
anifsmsrv will not be closed until the complete standard input ofathiésm command has been processed
by anifsmsrv. If anifsm cannot find a runningnifsmsryv, it will start a nev one. To display the ne dot
file, anifsm will reuse windows, bt only those that contain a completed animation, ane lee Reuse
toggle actvated. T choose which windwe to reuseanifsm uses the-k key command line option. If there
are reusable windes with the saméey, one of those will be used. Otherwise,aifiifsm was invoked
without -k key option, it will look for reusable windows with a non-empsykIf anifsm was invoked with

a non-empty—k key option, it will look for reusable windes with an empty &y. If none of the abee is
succesful, a rve window will be created.

In general, it should not be necessary to staifsmsrv by hand.

The-r command line option adinifsm will activate theReusetoggle button for the windw that will con-
tain the dotfile gien on the same command line.

The -k key command line option ainifsm will associatekey with the windav in which the gien dotfile is
animated. Théey will be displayed to the right of tiReusebutton. Thekey is used to guide the reuse of
windows in which the animation is finished, as discussedeabo

To make a unninganifsmsrv go avay invoke anifsm with the—exit command line option.

The animation in the windo will follow the animation commands read from standard input. The anima-
tion can be stepped through manually usingStep up and down arse buttons (as discussed belon
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BUTTONS).

In addition, the animation can be remotely controllédhe —-m mcastidcommand line option is gén, or
ervironment ariableTORXMCASTID was t, anifsm will attempt to mak a emote control connection
to the tcp address imcastid If it succeeds, it will then interpret lines okteead from the remote control
connection consisting of a single number as commands % tsleocorresponding step in the animation.
Additionally, wheneer the user uses mouse button and/origation commands to shoa dfferent step,
its step number is written to the remote control connecftidre remote control connection allows multiple
viewers to sha the same test step.

COMMANDS
Each animation or dot layout command consists of a single linextof T&e animation and layout com-
mands can appear interspersed, see EXAMPLESwbeltie display is updated aftereeution of each
individual command (unless tiRender button is disabled, in which case the display is not updated for dot
layout commands).

The animation commands argpected to be generated usilog2jararacy(1l) andjararacy2anifsm(1),
e.g. using a unix command as
log2jararacy < lodfile | jararacy2anifsm | anifsmdotfile
or
tail —f logdfile | log2jararacy | jararacy2anifsm | anifsmdotfile
Make aure that thdogfile contains a run of the automaton presemidtfile.

A mix of animation and layout (graph operation) commands is expected to be generaig2bbyfsm(1)
e.g. using a unix command as

log2anifsm <lodfile | anifsm —
or

tail —f logfile | log2anifsm | anifsm —

Of course, layout and animation commands can also be generated by other progreend)@metten by
hand.

LAYOUT COMMANDS
The dot layout (graph operation) commands start with tvel dot, followed by the command (eitheub-
graph, node, edge delnode or deledgd, followed by the ajument to the command, followed by optional
attributes. Thdtems in a dot layout command are separated by whitesfpaceach optional attribute its
name and its value arevgn, separated by whitespace. The general form is:
dot command argument aname avalue aname avalue ...

Known layout commands and their arguments are:

dot subgraph subgraphname aname avalue aname avalue ...
Create a subgraph namedbgraphname Each group ofanameandavaluedefines an
attribute of the subgraph. The usual dot subgraph attributes can be spegified.
attribute with namesubgraph is treated special, to allodefinition of nested subgraphs.
The subgraphnamean be used in subsequent subgraph or node commands, as value of
an attribute namesdubgraph to add the a e subgraph or node to the subgraph speci-
fied earlier See EXAMPLES bela.

dot nodenodename aname avalue aname avalue ...
Create a node nameddename Each group ofinameandavaluedefines an attrilte
of the node. The usual dot node atités can be specified. An attribute with nasuab-
graph is treated special: it indicates that the node should be created in the subgraph with
the name gien in the \alue of the attribte. Thissubgraph should ka been defined ear
lier. (Apart from the special treatment of thebgraph attribute) this commands corre-
sponds to a dot file line of
nodenamé¢ aname-avalug aname-avalue, ... ]
The nodenamean be used in subsequelot edgedot layout commands. It is not nec-
essary to define all nodes using this command: if no attributes need tzeengides
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can be implicitly defined in theéot edgecommands. Thaodenamaevill also be used as
the label of the node in the animation, unledaleel attribute is specified among the
anameandavalue In this respect it is very much Bka rode definition in an ordinary
dot input file.

dot edgeedgelist aname avalue aname avalue ...
Create one or more edges (and, implicitly nodes, for those nodes liggeiistthat do
not yet &ist) as specified bgdgelistwhich consists of a list of node names separated by
—> (without ary whitspace). Saeedgelistis of the formsrc—>dst or n1->n2->n3 etc.
Such adot edgecommand specifiean edge from nodgrcto nodedst, or fromnlto n2
to n3, and each group chnameand avaluedefines an attribute of the edge. It corre-
sponds to a dot file line of
src—> dst[ aname-avalug anameavalue, ... ]
The usual dot edge attributes can be specified.

dot delnodenodename
Delete the node or nodes specifiechbgenametogether with their (incoming or outgo-
ing) edges, from the graph.

dot deledgeedge Delete the edge or edges specifiedege(a list of nodenames separated-byor the
value of anameattribute specified for an edge) from the graph.

COLOR ANIMATION COMMANDS
The animation commands consist of alternating commands and arguments:
command aguments command arguments ...
Known commands and their arguments are:

—ccolor wherecolor should be a color known by tcl/tk.

—-n nodes wherenodesconsists of a whitespace separated list of node identifiers.
—eedges whereedgesonsists of a whitespace separated list of edge identifiers.
-—word do not try to interpretvord as a command, but use it literally.

The node identifiers should be present in the dotfilevangn dot nodeor dot edgecommands. Thedge
identifiers should be gén in the dotfile as the value ofreame attribute of an edge, as fok@nplee42is
given in

src —> dst[label=action, name=e42 , .];
Alternatively, an elge identifier can be of the form

src—>dst
(note: no whitespace betwesit, —> anddst) wheresrc anddstare node identifiersNote, havever, that if
src anddstare linked by multiple edges, an arbitrary one will be choseis much safer to rely oname
attributes in the dotfile.
During animation, the gen sates and edges will be colored as indicated by ¢tmlor command preced-
ing it (reading from left to right). The initial color is red. An initiah command is implied and may be
omitted. Nodesnd edges that are not mentioned in a command widl their initial color as ecified in
the dotfile. If a node or edge is mentioned multiple times on a single command line, it will be colored
according to the color specified for its last (rightmost) occurence.

BUTTONS
At the bottom of an anifsm windothere are seral buttons. TheZoom up and down arse buttons zoom
out resp. in. When zooming, the font size is adjusted accordilighen the fontsize becomes too small to
be usable, only the nodes and edges arerdeand the node and edge labels are omitted. When, as a conse-
guence of zooming in, the fontsize increases again sufficiémlywode and edge labels are shown again.
The Fit button zooms the animation to fit in the windolf the Auto toggle button is enabled, the anima-
tion is automatically zoomed to fit the windavhen the windw is resized.
If the Rendertoggle button is enabled (which is the default) dot layout commands read from standard input
have immediate déct. Otherwisethe layout displayed will not be updated until fender toggle utton
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is enabled again.

The step numbeof the animation step in the trace is whan theStepfield. Stepnumbers start at 0, for

the initial state.To visualize the animation step for a kmostep enter the step number in tiStep entry

field, and hit the returndy. If a Sep number is present in tistep field, the down and up amobuttons

can be used to step backwards resp. forwards in the animation.

The Reusetoggle button indicates that its windanay be reused for a wedotfile, when end-of-input has
been seen for the dotfile currently displayed in it. While an animation is in progress (so, when end-of-input
has not yet been seen) tReusebutton is disabled.(default value: unset, except whewerridden by a-r
command line option adnifsm).

To the right of theReusebutton, a menu Wtton displays the currekiy value. Thekey value is used to
guide the reuse of the windo Pressing the &y menu button pops up a menu that offers the choice
between all ‘known” keys. Whilean animation is in progress (so, when end-of-input has not yet been
seen) the &y menu button is disabled(default value: emptyexcept when werridden by a—k key com-
mand line option o&nifsm ).

The Clone button creates a meanifsm windav, showing the same animated dot file. As describedvabo
the cawas of the clone(s) can be made to scroll simultaneously to e same item.

The Closebutton closes the windg and, if this was the last remaining anifsm windexits theanifsmsrv
program.

TheQuit button closes all anifsm windows and exits #méfsmsrv program.

EDITING
The mouse can be used to edit the graph iarafsm window. The left mouse button is used to create
nodes and edges, the right mous#dn is used to delete them, to edit their attributes, and to post a pop-up
menu.

Clicking the left mouse button on the background of theasameates a ne node.

Pressing the left mousaitbon on (in) a node and (while keeping the mouse button pressed) moving the
mouse slightly starts the creation of an edge, as indicated by the nedadnich then appears. If the left

mouse button is then released with the mouse cursor on (in) a node, an edge is created from the originating
node to the destination nod#.these nodes are the same a self-loop is created. If the mouse was released
while the mouse cursor was not in a node, no edge is created (this can be used to cancel the creation of an
edge). Justlicking the left mouse button on a node without moving the mouse at all does nothvmdto a

having to remwee lots of unwanted self-loops).

Pressing the right mouseaitton on a node or edge pops up an attribute edit box, which allows editing of
node or edge attrittes, and deletion of the node or edge. The top part of the edit box containgeattrib
names (on the left) with their currerdlues (on the right). The values that can be changed appear in entry
fields. 1o change a value, edit it in the entry field, and press the retyrio kcommit’ the change. © add

an attritute not yet present, enter its name in the empty entry field on the left (under the *knowateattrib
names), and its value in its corresponding entry field on the right, and press theagturn k

At the bottom of the edit box there areotluttons:Delete which deletes the node or edge from the graph,
andDismiss which makes the edit box disappear.

Pressing the right mouse button on a the background of thesqaps up a menu that contains commands
to create a ne (inititially empty) windaw, to open (read) a dot file, to slwvasome information, to connect to
an mcast session, to write the graph in the winigtodot, Aldebaran (.aut), or postscript format, and to pop
up an edit box to edit global graph, node or edge attributes.

AUTOMATON
The graph in the windw can be interpreted as an automaton. Special nodeuddssilare used to indicate
the start state, and to indicate those graph nodes that are not part of the automaton (those graph nodes will
not be present in the automaton written in Aldebaran (.aut) format). Initial values of theseeattife set
when the dot file is read,,af no dot file was gien, when the graph is constructed.

autstart when set to 1, indicates that this node is to be the start state of the (Aldebaran, .aut)
automaton represented by the grapgkt. most one node in the graph carvéahis
attribute with a non-zero and/or non-empty value.
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autexclude when set to 1, indicates that this node should not appear in the (Aldebaran, .aut) automa-
ton. Whenreading an automaton or graph from file, nodes of which either the node
name or the value of tHabel attribute starts with an underscore willMeathis attritute
set to 1.

When a graph is read or constructed, the start state will be determined as.fdtdially, the first node
created in a graph will be the start state. Then, the nodes are inspected and where aqitcatilele
attributes will be set.Finally the edges are inspected. If there is an edge from an aut-excluded node to a
non-aut-&cluded node, the non-autauded will be the start state of the automaton. If there are multiple
such edges, the ’last’ one 'wins’.

When the Aldebaran (.aut) file is written, the transition names are taken from the label attributes of the
edges. Thetate names are determined as fedlo If a gaph node has a label attribute, it is used to deter
mine the state name, otherwise the node name is ukadl. such names (of all non-autexcluded graph
nodes) consist of the same string prefix followed by a nurtinumbers are used as state numbers in the
Aldebaran file. Otherwise the complete hames are used (whightheak just be numbers).

ATTRIBUTES
A number of node and edge attribs hae drect effect on the appearance of the graphaniism (even
though thg (mostly) hae o efect on the automaton). The defin@ireference for these is thot (1)
manual page; we only list a number of them here fov@tance.

In addition to the attribute names understood by dot there aver@fe and edge attiilte names thatot
does not care about, but that are speciahfiism.

Attributes that hee ro value yet (that hae the empty value) appear wighas value in the edit box.

DOT NODE ATTRIBUTES
label the text that appears in a node. Th&e{\N} is special: it indicates that the node name
should be used as label.

color the color of the node
fillcolor the fill color of the node, if itstyleis set tdfilled (if fillcolor is not set the value @blor
will be used)
style for example, filled
shape the shape of the node.
DOT EDGE ATTRIBUTES
label the text that appears with an edge.
color the color of the edge and its accompanying text
ANIFSM NODE ATTRIBUTES
autstart when set to 1, indicates that this node is to be the start state of the (Aldebaran, .aut)

automaton represented by the grapgkt. most one node in the graph carvéahis
attribute with a non-zero and/or non-empty value.

autexclude when set to 1, indicates that this node should not appear in the (Aldebaran, .aut) automa-
ton.
subgraph gives the name of the subgraph to which the node belongs.

ANIFSM EDGE ATTRIBUTES
name identifies the edge. This name can be used, for example, during animation to hightlight the edge.
The same name may be assigned to multiple edges (which all will be highlighted when the name is
used in an animation command).

EXAMPLES
Valid commands are:
SO
-n SO
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—-cred -n SO
—c #f00 —n SO
to color node SO red; the commands are\atgrit, the first uses the @defits. Theast shows that in addi-
tion to color names also the #rgb color specifications of tcl/tk can be used.
—c green SO
to color node SO green;
—c green SO S1 —e e0 —c blue el -n S2 S3 S4 -e e2
to color nodes SO and S1 and edge €0 green and nodes S2, S3 and S4 and edges el and e2 blue;
-eel
to color edge €0 red.

Example of mix of dot layout and animation commands (note that we do vetchase dot node com-
mands if we do not need to specify atiitds for the nodes, and we do notéaultiple nodes with the
same name)We ecify edges between nodashb, and ¢, with name attributes that we use in subsequent
animation commands, and for the edge frarto ¢ we specify a‘backwards’ direction, equiaent to
dir=back in a dot file. We then specify some additional edges, without name attribute, so we use the
src—>dstnotation to refer to them in the subsequent animation commands.

dot edge a—>b name e0
dot edge b—>c name el
dot edge a—>c name e2 dir back
-eel

-eel

-ee2

dot edge a—>d

dot edge d—>c

-e a—>d

-e d->c

-ee2

Example of the creation of subgraphwith thesubgraph definition andsubgraph attribute in the defini-
tion of both nodes andd both nodes will be at the top, having the same rallikhout the subgraph defi-
nition noded would be next to nodb.

dot subgraph g1 rank same
dot node a subgraph g1
dot node b
dot node ¢
dot node d subgraph g1
dot edge a—>b
dot edge b—>c
dot edge d—>c

The three dot edge lines algocan be combined into two:
dot edge a—>b->c
dot edge d—>c

DIAGNOSTICS

BUGS

Error messages and navigation diagnostics appear on standard error.

The environment variablEORX_ROOT is not supported.

Because the animation commands are read from standard input, it is not possible to detdetfrem
standard inputHowever, the (new) dot layout commands that can hergbn fandard input compensate
for that to a certain extent.
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The windav does not automatically scroll to follothe colored states.

After an syntax error has been encountered in an input dédfdet(1) (at least the arsion in Graphiz
1.8.5) seems to be unable to remcsufficiently to be able to read more (syntactly correct) dotfiles.

After the revision of the syntax of the commands accepted on standard inputetdt make general and
take aut the TorX specific features, the language acceptednifgm differs from the one accepted by
jararacy (1). Thedifference between the tws kridged byjararacy2anifsm(1). However, the fact that we
have tis difference breaks the fall-back jararacy (1) that used to be presentanifsm, because if this
fall-back would be usedararacy (1) would be gven the revised commands which it will not understand.
As a consequence, thallfback has been remed: if anifsm can not find tcl package Tcldot it will just
give p.

The usage cdutstart andautexcludeattributes to indicate automaton features of the graph is clumsy.

When the attribute edit box is popped up, it tries to position itself under the mouse iouascatempt to
reduce the necessary mousevemoents. V& added this in the hope that it would be benificial, butdtks
not as benificial as intended: the fact that the box is moving all the time is vegrann® be fixed.

There is no indication that a graph thaswead in from a dot file has been altered using mouse commands.

There are no distinct wieand edit modes (editing isvadys enabled). There is not enougiperience (yet)
with anifsm to tell whether such modes are actually needed, though.
SEE ALSO
torx-intro (1), jararaca(l), jararacy2anifsm(1), log2jararacy(l), dot(1), doted(1), tcldot(1),
jararacy (1), torx-logclient(1), tmcs(1), anifsm(1), aniwait(1), mscviewel(1), environ(5)
ACKNOWLEDGEMENTS
Pats ofanifsm (in particular the zooming and graph editing codeehzen lifted and adapted from:
doted - dot graph editor - John Ellson (ellson@graphviz.org)
CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME

anifsm — animate, construct or edit graphs in dot format

SYNOPSIS

anifsm [ —r ] [ -m mcastid] [ -t title ] [ -k key] [ dotfiles]
anifsm [ —-r ] [ -m mcastid] [ -t title ] [ -k key] -
anifsmsrv

anifsm —exit

DESCRIPTION

anifsm usestcldot(1) to animate, construct or edit graphglot format. InTorX it is used to animate the
automaton (RFSM) file(s) generated jayaraca(l), autexp(1), or aly other eplorer, and to on-the-fly
construct the automaton of the test run. The automaton represented by the graph can be written out to file
in Aldebaran (.aut) format. This alle anifsm to be used as a graphical editor to construct simple
automata in Aldebaran (.aut) format.

After start up,anifsm creates a winde (with the gven title) for each file indotfiles(or just a single win-
dow if no dotfileswas gven, or if dotfilesconsists only of the special nanie’”) in which it draws the
automaton for that file and then for the last (or only) wimel@its for commands (for animation or layout)
on standard input. The animation and layout commands are discusse@drb€©MMANDS. Onend of
file on standard input, or when the user reesahe windav (or presses th@uit button which tellsanif-
smsrvto stop runninganifsm exits.

Note: the special treatment 6f" is deprecated and may disappear is future versions.

In eachanifsm window the graph can be edited (constructed, changed) using the mouse. The left mouse
button is used to create nodes and edges; the right maien is used to delete them, to edit their
attributes, and to post a pop-up menu which includes entriess¢éotsa graph to file irdot, Aldebaran

(-aut), and Postscript format. For further details see EDITING b&lo Details of the transformation to
Aldebaran (.aut) format are discussed belo AUTOMATON.

The middle mouse button can be used to scroll theasan its windav by moving the mouse with the
middle button pressed. When the middle button is clicked without moving the mouse \be aadl
clones of that windw is scrolled to shw the positition at which the mouses/clicled. Wherthe Control
key is pressed while the mouse is wed with the middle button pressed the eases of all clones of the
window are continuously scrolled to sivahe item under mouse.

Actually, anifsm is a shell-leel command that uses a runniagifsmsrv to load the named dot file, and
animate it using animation commands standard input. The connection betweaifsm and a running
anifsmsrv will not be closed until the complete standard input ofathiésm command has been processed
by anifsmsrv. If anifsm cannot find a runningnifsmsrv, it will start a nev one. T display the ne dot
file, anifsm will reuse windows, bt only those that contain a completed animation, ane lee Reuse
toggle actvated. T choose which windwe to reuseanifsm uses the-k key command line option. If there
are reusable windows with the sakey, one of those will be used. Otherwise,aifiifsm was invoked
without -k key option, it will look for reusable windows with a non-empsykIf anifsm was invoked with

a non-empty—k key option, it will look for reusable windes with an empty &y. If none of the abee is
succesful, a rve window will be created.

In general, it should not be necessary to staifsmsrv by hand.

The-r command line option adinifsm will activate theReusetoggle button for the windw that will con-
tain the dotfile gien on the same command line.

The -k key command line option ainifsm will associatekey with the windav in which the gien dotfile is
animated. Théey will be displayed to the right of tiReusebutton. Thekey is used to guide the reuse of
windows in which the animation is finished, as discussedeabo

To make a unninganifsmsrv go avay invoke anifsm with the—exit command line option.

The animation in the windo will follow the animation commands read from standard infpie anima-
tion can be stepped through manually usingStep up and down arse buttons (as discussed belon
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BUTTONS).

In addition, the animation can be remotely controlled. Ifthemcastidcommand line option is gén, or
ervironment ariableTORXMCASTID was <t, anifsm will attempt to mak a emote control connection

to the tcp address imcastid If it succeeds, it will then interpret lines of text read from the remote control
connection consisting of a single number as commands % tsleocorresponding step in the animation.
Additionally, whenever the user uses mouse button and/origation commands to shoa dfferent step,

its step number is written to the remote control connecfidre remote control connection allows multiple
viewers to sha the same test step.

COMMANDS
Each animation or dot layout command consists of a single linextof T&e animation and layout com-
mands can appear interspersed, see EXAMPLESwbeltie display is updated aftereeution of each
individual command (unless tiRender button is disabled, in which case the display is not updated for dot
layout commands).

The animation commands are expected to be generatedlogRjgraracy(1l) andjararacy2anifsm(1),
e.g. using a unix command as
log2jararacy < lodfile | jararacy2anifsm | anifsmdotfile
or
tail —f logdfile | log2jararacy | jararacy2anifsm | anifsmdotfile
Make aure that thdogfile contains a run of the automaton presemidtfile.

A mix of animation and layout (graph operation) commandsgpe&ed to be generated lmg2anifsm(1)
e.g. using a unix command as

log2anifsm <logfile | anifsm —
or

tail —f logfile | log2anifsm | anifsm —

Of course, layout and animation commands can also be generated by other progreend)@metten by
hand.

LAYOUT COMMANDS
The dot layout (graph operation) commands start with tre dot, followed by the command (eitheub-
graph, node, edge delnode or deledgd, followed by the argument to the command, followed by optional
attributes. Thdtems in a dot layout command are separated by whitesfaceach optional attribute its
name and its value arevgn, separated by whitespace. The general form is:
dot command argument aname avalue aname avalue ...

Known layout commands and their arguments are:

dot subgraph subgraphname aname avalue aname avalue ...
Create a subgraph namedbgraphname Each group ofanameandavaluedefines an
attribute of the subgraphThe usual dot subgraph attributes can be specifiad.
attribute with namesubgraph is treated special, to allodefinition of nested subgraphs.
The subgraphnamean be used in subsequent subgraph or node commanadd@of/
an attribute namesdubgraph to add the a e subgraph or node to the subgraph speci-
fied earlier See EXAMPLES bela.

dot nodenodename aname avalue aname avalue ...
Create a node nameddename Each group ofinameandavaluedefines an attrilte
of the node. The usual dot node attributes can be specKiedttribute with namesub-
graph is treated special: it indicates that the node should be created in the subgraph with
the name gien in the value of the attrilie. Thissubgraph should ka been defined ear
lier. (Apart from the special treatment of thebgraph attribute) this commands corre-
sponds to a dot file line of
nodenamé¢ aname-avalug aname-avalue, ... ]
The nodenamean be used in subsequelot edgedot layout commandsit is not nec-
essary to define all nodes using this command: if no attributes need tzetengides
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can be implicitly defined in theéot edgecommands. Thaodenamaevill also be used as
the label of the node in the animation, unledaleel attribute is specified among the
anameandavalue In this respect it is very much kka rode definition in an ordinary
dot input file.

dot edgeedgelist aname avalue aname avalue ...
Create one or more edges (and, implicitly nodes, for those nodes lisgeiistthat do
not yet exist) as specified leglgelistwhich consists of a list of node names separated by
—> (without ary whitspace). Saeedgelistis of the formsrc—>dst or n1->n2->n3 etc.
Such adot edgecommand specifiean edge from nodgrcto nodedst, or fromnlto n2
to n3, and each group chnameand avaluedefines an attribute of the edgk.corre-
sponds to a dot file line of
src—> dst[ aname-avalug aname-avalue, ... ]
The usual dot edge attributes can be specified.

dot delnodenodename
Delete the node or nodes specifiechbgenametogether with their (incoming or outgo-
ing) edges, from the graph.

dot deledgeedge Delete the edge or edges specifiecebge(a list of nodenames separated-byor the
value of anameattribute specified for an edge) from the graph.

COLOR ANIMATION COMMANDS
The animation commands consist of alternating commands and arguments:
command aguments command arguments ...
Known commands and their arguments are:

—ccolor wherecolor should be a color known by tcl/tk.

—-n nodes wherenodesconsists of a whitespace separated list of node identifiers.
—eedges whereedgesonsists of a whitespace separated list of edge identifiers.
——word do not try to interpretvord as a command, but use it literally.

The node identifiers should be present in the dotfilevangh dot nodeor dot edgecommands. Thedge
identifiers should be gén in the dotfile as the value ofreame attribute of an edge, as fok@nplee42is
given in

src —> dst[label=action, name=e42 , .];
Alternatively, an elge identifier can be of the form

src—>dst
(note: no whitespace betwesit, —> anddst) wheresrc anddstare node identifiers. Note, Wwever, that if
src anddstare linked by multiple edges, an arbitrary one will be chosen! It is much safer to ragnos
attributes in the dotffile.
During animation, the gen sates and edges will be colored as indicated by ¢t@lor command preced-
ing it (reading from left to right). The initial color is red. An initiah command is implied and may be
omitted. Nodesind edges that are not mentioned in a command widl their initial color as ecified in
the dotffile. If a node or edge is mentioned multiple times on a single command line, it will be colored
according to the color specified for its last (rightmost) occurence.

BUTTONS
At the bottom of an anifsm windothere are seral buttons. TheZoom up and down arse buttons zoom
out resp. in.When zooming, the font size is adjusted accordingien the fontsize becomes too small to
be usable, only the nodes and edges arerdeand the node and edge labels are omitted. When, as a conse-
guence of zooming in, the fontsize increases again sufficiémlywode and edge labels are shown again.
The Fit button zooms the animation to fit in the windolf the Auto toggle button is enabled, the anima-
tion is automatically zoomed to fit the windavhen the windw is resized.
If the Rendertoggle button is enabled (which is the default) dot layout commands read from standard input
have immediate déct. Otherwisethe layout displayed will not be updated until fender toggle utton
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is enabled again.

The step numbeof the animation step in the trace is shown inSkepfield. Stepnumbers start at 0, for

the initial state.To visualize the animation step for a kmostep enter the step number in tiStep entry

field, and hit the returndy. If a Sep number is present in tistep field, the down and up amobuttons

can be used to step backwards resp. forwards in the animation.

The Reusetoggle button indicates that its wingdanay be reused for a wedotfile, when end-of-input has
been seen for the dotfile currently displayed in it. While an animation is in progress (so, when end-of-input
has not yet been seen) tReusebutton is disabled.(default value: unset, except wheweridden by a-r
command line option adnifsm).

To the right of theReusebutton, a menu Wtton displays the currekiy value. Thekey value is used to
guide the reuse of the windo Pressing the &y nmenu lutton pops up a menu that offers the choice
between all ‘known” keys. Whilean animation is in progress (so, when end-of-input has not yet been
seen) the &y menu button is disabled(default value: emptyexcept when werridden by a—k key com-
mand line option o&nifsm ).

The Clone button creates a meanifsm windav, showing the same animated dot file. As describedvabo
the cawas of the clone(s) can be made to scroll simultaneously to e same item.

The Closebutton closes the windg and, if this was the last remaining anifsm windexits theanifsmsrv
program.

TheQuit button closes all anifsm windows and exits #méfsmsrv program.

EDITING
The mouse can be used to edit the graph iarafsm window. The left mouse button is used to create
nodes and edges, the right mous#dn is used to delete them, to edit their attributes, and to post a pop-up
menu.

Clicking the left mouse button on the background of theasameates a ne node.

Pressing the left mouse button on (in) a node and (wkigpikg the mouse button pressed) moving the
mouse slightly starts the creation of an edge, as indicated by the nedadnich then appears. If the left
mouse htton is then released with the mouse cursor on (in) a node, an edge is created from the originating
node to the destination node. If these nodes are the same a self-loop is dféhtethouse was released

while the mouse cursoras not in a node, no edge is created (this can be used to cancel the creation of an
edge). Justlicking the left mouseuiton on a node without moving the mouse at all does nothingdid a

having to remwee lots of unwanted self-loops).

Pressing the right mouse button on a node or edge pops up an attribute edit box, whikditlog of

node or edge attributes, and deletion of the node or edge. The top part of the edit box contaies attrib
names (on the left) with their current values (on the right). Hheeg that can be changed appear in entry
fields. To change a alue, edit it in the entry field, and press the reta@ytk 'commit’ the change. © add

an attribute not yet present, enter its name in the empty entry field on the left (under wre &ttribute
names), and its value in its corresponding entry field on the right, and press theagturn k

At the bottom of the edit box there areotlwuttons:Delete which deletes the node or edge from the graph,
andDismiss which makes the edit box disappear.

Pressing the right mouse button on a the background of thesqaps up a menu that contains commands
to create a ne (inititially empty) windaw, to open (read) a dot file, to slwvasome information, to connect to
an mcast session, to write the graph in the winighodot, Aldebaran (.aut), or postscript format, and to pop
up an edit box to edit global graph, node or edge attributes.

AUTOMATON
The graph in the windw can be interpreted as an automaton. Special node attributes are used to indicate
the start state, and to indicate those graph nodes that are not part of the automaton (those graph nodes will
not be present in the automaton written in Aldebaran (.aut) format). Initial values of these attributes are set
when the dot file is read,,af no dot file was gien, when the graph is constructed.

autstart when set to 1, indicates that this node is to be the start state of the (Aldebaran, .aut)
automaton represented by the graph. At most one node in the graphveathiba
attribute with a non-zero and/or non-empty value.
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autexclude when set to 1, indicates that this node should not appear in the (Aldebaran, .aut) automa-
ton. Whenreading an automaton or graph from file, nodes of which either the node
name or the value of tHabel attribute starts with an underscore willMeathis attritute
set to 1.

When a graph is read or constructed, the start state will be determined as.fdtdially, the first node
created in a graph will be the start state. Then, the nodes are inspected and where agitcatilele
attributes will be set. Finally the edges are inspected. If there is an edge from acladé@ node to a
non-aut-&cluded node, the non-aut-excluded will be the start state of the autonifetioere are multiple
such edges, the ’last’ one 'wins’.

When the Aldebaran (.aut) file is written, the transition names are taken from the label attributes of the
edges. Thetate names are determined as fedlo If a gaph node has a label attribute, it is used to deter
mine the state name, otherwise the node name is ukadl. such names (of all non-autexcluded graph
nodes) consist of the same string prefix fobd by a numbethe numbers are used as state numbers in the
Aldebaran file. Otherwise the complete hames are used (whightheak just be numbers).

ATTRIBUTES

A number of node and edge attributesénadrect effect on the appearance of the graphaniism (even
though thg (mostly) hae o efect on the automaton). The defin@ireference for these is thot (1)
manual page; we only list a number of them here fov@dance.

In addition to the attrilte names understood by dot there arenanfede and edge attribute names ithait
does not care about, but that are speciahfiism.

Attributes that hee ro value yet (that hae the empty value) appear wighas value in the edit box.

DOT NODE ATTRIBUTES

label the text that appears in a node. Th&e{\N} is special: it indicates that the node name
should be used as label.

color the color of the node

fillcolor the fill color of the node, if itstyleis set tdfilled (if fillcolor is not set thealue ofcolor
will be used)

style for example, filled

shape the shape of the node.

DOT EDGE ATTRIBUTES
label the text that appears with an edge.
color the color of the edge and its accompanying text

ANIFSM NODE ATTRIBUTES

autstart when set to 1, indicates that this node is to be the start state of the (Aldebaran, .aut)
automaton represented by the graph. At most one node in the graphveathiba
attribute with a non-zero and/or non-empty value.

autexclude when set to 1, indicates that this node should not appear in the (Aldebaran, .aut) automa-
ton.
subgraph gives the name of the subgraph to which the node belongs.

ANIFSM EDGE ATTRIBUTES

name identifies the edge. This name can be used, for example, during animation to hightlight the edge.
The same name may be assigned to multiple edges (which all will be highlighted when the name is
used in an animation command).

EXAMPLES

Valid commands are:
SO
-n SO
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—-cred -n SO
—c #f00 —n SO
to color node SO red; the commands are\atgrit, the first uses the @defits. Theast shows that in addi-
tion to color names also the #rgb color specifications of tcl/tk can be used.
—c green SO
to color node SO green;
—c green SO S1 —e e0 —c blue el -n S2 S3 S4 -e e2
to color nodes SO and S1 and edge €0 green and nodes S2, S3 and S4 and edges el and e2 blue;
-eel
to color edge €0 red.

Example of mix of dot layout and animation commands (note that we do vetchase dot node com-
mands if we do not need to specify atiitds for the nodes, and we do notéaultiple nodes with the
same name)We ecify edges between nodashb, and ¢, with name attributes that we use in subsequent
animation commands, and for the edge frarto ¢ we specify a‘backwards’ direction, equiaent to
dir=back in a dot file. We then specify some additional edges, without name attribute, so we use the
src—>dstnotation to refer to them in the subsequent animation commands.

dot edge a—>b name e0
dot edge b—>c name el
dot edge a—>c name e2 dir back
-eel

-eel

-ee2

dot edge a—>d

dot edge d—>c

-e a—>d

-e d->c

-ee2

Example of the creation of subgraphwith thesubgraph definition andsubgraph attribute in the defini-
tion of both nodes andd both nodes will be at the top,\iag the same rankWithout the subgraph defi-
nition noded would be next to nodb.

dot subgraph g1 rank same
dot node a subgraph g1
dot node b
dot node ¢
dot node d subgraph g1
dot edge a—>b
dot edge b—>c
dot edge d—>c

The three dot edge lines algoan be combined into two:
dot edge a—>b->c
dot edge d—>c

DIAGNOSTICS

BUGS

Error messages and navigation diagnostics appear on standard error.

The environment variablEORX_ROOT is not supported.

Because the animation commands are read from standard input, it is not possible to detdetfrem
standard inputHowever, the (nev) dot layout commands that can beegi on gandard input compensate
for that to a certain extent.
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The windav does not automatically scroll to follothe colored states.

After an syntax error has been encountered in an input détfdet(1) (at least the version in GrapiaV
1.8.5) seems to be unable to remcsufficiently to be able to read more (syntactly correct) dotfiles.

After the revision of the syntax of the commands accepted on standard inputetdt make general and
take aut the TorX specific features, the language acceptednifgm differs from the one accepted by
jararacy (1). Thedifference between the tws kridged byjararacy2anifsm(1). However, the fact that we
have tis difference breaks the fall-back jararacy (1) that used to be presentanifsm, because if this
fall-back would be usedararacy(1) would be gien the revised commands which it will not understand.
As a consequence, the fall-back has been vethadf anifsm can not find tcl package Tcldot it will just
give Lp.

The usage cdutstart andautexcludeattributes to indicate automaton features of the graph is clumsy.

When the attribute edit box is popped up, it tries to position itself under the mouse iouascatempt to
reduce the necessary mousevemoents. V& added this in the hope that it would be benificiait, ib works
not as benificial as intended: the fact that the box is moving all the time is vegrann® be fixed.

There is no indication that a graph thaswyead in from a dot file has been altered using mouse commands.

There are no distinct wieand edit modes (editing isvadys enabled). There is not enough experience (yet)
with anifsm to tell whether such modes are actually needed, though.
SEE ALSO
torx-intro (1), jararaca(l), jararacy2anifsm(1l), log2jararacy(l), dot(1), doted(1), tcldot(1),
jararacy (1), torx-logclient(1), tmcs(1), anifsm(1), aniwait(1), mscviewel(1), environ(5)
ACKNOWLEDGEMENTS
Pats ofanifsm (in particular the zooming and graph editing codeehzen lifted and adapted from:
doted - dot graph editor - John Ellson (ellson@graphviz.org)
CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME

aniwait — animate progressbar

SYNOPSIS

aniwait [ -r ] [ -m mcastid] [ -t title ]
aniwaitsrv
aniwait -exit

DESCRIPTION

aniwait ‘animates’ a progresshaAfter start upaniwait creates a winde (with the given title) containing
a progressbarand waits for animation commands on standard input. On end of file on standarduniput,
wait waits for the user to renve the windav (or press th&uit button), after which it exits.

Actually, aniwait is a shell-leel command that uses a runniagiwaitsrv to create or reuse a progressbar
window, and animate it using animation commands on standard in@niwhit. The connection between
aniwait and a runningniwaitsrv will not be closed until the complete standard input ofathigvait com-
mand has been processeddmywaitsrv. If aniwait cannot find a runningniwaitsrv, it will start a nev
one. Ingeneral, it should not be necessary to stamvaitsrv by hand. However, if startup time ofaniwait

is an issue, it may be advantageous to stawvaitsrv (by hand) in advance, because a stardinigvaitsrv
may spend some time to check if anotfueiwaitsrv is already running.

To dsplay a ne progressbaraniwaitsrv will reuse windows that contain a completed animation and ha
theReusetoggle actvated. If more windows are needed, ytere created.

The-r command line option adniwait will activate theReusetoggle button for the aniwait windo

The animation commands aregpected to be generated uslng2aniwait(1), e.g. using a unix command as
log2aniwait <logfile | aniwait

or
tail -f logfile | log2aniwait | aniwait

Each animation command consists of a single line of text, of the following form:

wait count

freeze [remains]

stop [ remains]
wherecountandremainsare floating point numbersThe wait command starts a countdo of the gven
countnumber of secondsThefreezeandstop commands stop the countdown, and add a ‘step’ to the trace
of progress timesfreezeandstop interpret the optionakmainsas the time remaining from tloeuntfrom
the countdown command; if naemainsis given, the real-time system clock is usetin additionalfreeze
or stop command without precedingait command has no effect and is ignored. The difference between
freezeandstop is in the color of the progressbdireezedoes not change the caldut only ‘freezes’ the
animation, whereastop changes the color of the progressbar to blue.

The animation in the windo will follow the animation commands read from standard infpie anima-
tion can be be done manually using the left and middle mouse button, and/or vstlegthg and dan
arrow buttons (as discussed below).

In addition, the animation can be remotely controlled. If-thencastidcommand line option is gén, or
ervironment ariableTORXMCASTID was t, aniwait will attempt to mak a emote control connection

to the tcp address imcastid If it succeeds, it will then interpret lines of text read from the remote control
connection consisting of a single number as commands % tsleocorresponding step in the animation.
Additionally, whenever the user uses mouse button and/origation commands to shoa dfferent step,

its step number is written to the remote control connecfidre remote control connection allows multiple
viewers to she the same test step.

The left mouse button and the right mouse button can be usé&thvate’ in the animation: the left
mouse button will she the ‘next” step in the animation, and the right mouse button willxstiee *previ-
ous’ step in the animation.
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To dop a runninganiwaitsrv, invoke aniwait with the-exit command line option.

BUTTONS
At the bottom of an aniait window there are seeral buttons. Thestep numbeof the animation step in the
trace is shown in th8tepfield. Stepnumbers start at 0, for the initial stat€o visualize the animation
step for a knevn step enter the step number in tis¢epentry field, and hit the returrel¢ If a sep number
is present in th&tepfield, the down and up amobuttons can be used to step backwards resp. forwards in
the animation.
The Reusetoggle button indicates that its windanay be reused for a weanimation, when end-of-input
has been seen for the animation currently displayed in it. While an animation is in progress (so, when end-
of-input has not yet been seen) Beusebutton is disabled.(default value: unset, except whewerridden
by a-r command line option adniwait).
TheClosebutton closes the windg and, if this was the last remaining aniwait wimgexits the progam.
TheQuit button closes all aniwait windows and exits the progam.

DIAGNOSTICS
Error messages and navigation diagnostics appear on standard error.

BUGS
The environment variablEORX_ROOT is not supported.
SEE ALSO
torx-intro (1), log2aniwait(1), torx-logclient(1), tmcs(1), jararacy (1), anifsm(l), mscviewei1), envi-
ron(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME

aniwait — animate progressbar

SYNOPSIS

aniwait [ -r ] [ -m mcastid] [ -t title ]
aniwaitsrv
aniwait -exit

DESCRIPTION

aniwait ‘animates’ a progresshaAfter start upaniwait creates a winde (with the given title) containing
a progressbarand waits for animation commands on standard input. On end of file on standarduniput,
wait waits for the user to renve the windav (or press th&uit button), after which it exits.

Actually, aniwait is a shell-leel command that uses a runniagiwaitsrv to create or reuse a progressbar
window, and animate it using animation commands on standard in@niwhit. The connection between
aniwait and a runningniwaitsrv will not be closed until the complete standard input ofathigvait com-
mand has been processeddmywaitsrv. If aniwait cannot find a runningniwaitsrv, it will start a nev
one. Ingeneral, it should not be necessary to stamvaitsrv by hand. However, if startup time ofaniwait

is an issue, it may be advantageous to stawvaitsrv (by hand) in advance, because a stardinigvaitsrv
may spend some time to check if anotfueiwaitsrv is already running.

To dsplay a ne progressbaraniwaitsrv will reuse windows that contain a completed animation and ha
theReusetoggle actvated. If more windows are needed, ytere created.

The-r command line option adniwait will activate theReusetoggle button for the aniwait windo

The animation commands aregpected to be generated uslng2aniwait(1), e.g. using a unix command as
log2aniwait <logfile | aniwait

or
tail -f logfile | log2aniwait | aniwait

Each animation command consists of a single line of text, of the following form:

wait count

freeze [remains]

stop [ remains]
wherecountandremainsare floating point numbersThe wait command starts a countdo of the gven
countnumber of secondsThefreezeandstop commands stop the countdown, and add a ‘step’ to the trace
of progress timesfreezeandstop interpret the optionakmainsas the time remaining from tloeuntfrom
the countdown command; if naemainsis given, the real-time system clock is usetin additionalfreeze
or stop command without precedingait command has no effect and is ignored. The difference between
freezeandstop is in the color of the progressbdireezedoes not change the caldut only ‘freezes’ the
animation, whereastop changes the color of the progressbar to blue.

The animation in the windo will follow the animation commands read from standard infpie anima-
tion can be be done manually using the left and middle mouse button, and/or vstlegthg and dan
arrow buttons (as discussed below).

In addition, the animation can be remotely controlled. If-thencastidcommand line option is gén, or
ervironment ariableTORXMCASTID was t, aniwait will attempt to mak a emote control connection

to the tcp address imcastid If it succeeds, it will then interpret lines of text read from the remote control
connection consisting of a single number as commands % tsleocorresponding step in the animation.
Additionally, whenever the user uses mouse button and/origation commands to shoa dfferent step,

its step number is written to the remote control connecfidre remote control connection allows multiple
viewers to she the same test step.

The left mouse button and the right mouse button can be usé&thvate’ in the animation: the left
mouse button will she the ‘next” step in the animation, and the right mouse button willxstiee *previ-
ous’ step in the animation.
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To dop a runninganiwaitsrv, invoke aniwait with the-exit command line option.

BUTTONS
At the bottom of an aniait window there are seeral buttons. Thestep numbeof the animation step in the
trace is shown in th8tepfield. Stepnumbers start at 0, for the initial stat€o visualize the animation
step for a knevn step enter the step number in tis¢epentry field, and hit the returrel¢ If a sep number
is present in th&tepfield, the down and up amobuttons can be used to step backwards resp. forwards in
the animation.
The Reusetoggle button indicates that its windanay be reused for a weanimation, when end-of-input
has been seen for the animation currently displayed in it. While an animation is in progress (so, when end-
of-input has not yet been seen) Beusebutton is disabled.(default value: unset, except whewerridden
by a-r command line option adniwait).
TheClosebutton closes the windg and, if this was the last remaining aniwait wimgexits the progam.
TheQuit button closes all aniwait windows and exits the progam.

DIAGNOSTICS
Error messages and navigation diagnostics appear on standard error.

BUGS
The environment variablEORX_ROOT is not supported.
SEE ALSO
torx-intro (1), log2aniwait(1), torx-logclient(1), tmcs(1), jararacy (1), anifsm(l), mscviewei1), envi-
ron(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME
aut2fsmviev — translate Aldebaran (.aut) to FSMViénput

SYNOPSIS
aut2fsmview

DESCRIPTION
aut2fsmview reads an Aldebaran (.aut) file from standard input and writes corresponding input for
FSMView on gandard output. FSMVie is a ol for interactve visualization of state transition systems.

The state information in the generated FSMWiaput only contains fan-in and fan-out.

If we use this to visualize a test run (so the Aldebaran (.aut) file is generatedtivorrag (4) file using
log2aut(1)) then it could be interesting to generate the F&M\input directly from theorx-log(4) file
and include more information from it Blgtatistics about the state space exploration.

SEE ALSO
torx-intro (1), autexp(1), log2aut(1), torx-log(4)

FSMView home page: http://www.win.tue.nl/"fvham/fsm/ (papers, F$iMdownload for windevs and
linux)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.

Sun0S 5.8 Last change: W8, 2005 1



NAME

autexp — explore Aldebaran (.aut) automaton files

SYNOPSIS

autexp [ -d | -m Jaut-file

DESCRIPTION

autexp implements an explorer for simple automatons in the Aldebaran (.aut) file format from the Cae-
sar/Aldebaran Delopment Package (CADP). It offers therX torx-explorer(5) interface on standard
input and output.

When irvoked with the-d flag, autexp writes adot(1) representation of the automaton to standard output,
and &its. Thedot node names correspond to the state numbers of the automaton, and with each dot edge
(depicting a transition of the automaton) a dot attribat®eis associated, which is\gn a wique value.

When irvoked with the-m flag, autexp writes the connection matrix of the automaton to standard output,
and exits.

The dot(1) output can be used for animation, becausexp encodes the dot state and edge (transition)
names in the state identifiers that it uses in tdr@-explorer(5) interface. Thesddentifiers can be
extracted from dorx-log(5) file usinglog2jararacy(1) such that a trace of a runaftexp can be animated
usinganifsm(1) andjararacy (1).

This is the main adintage of usingutexp over using the equialent Aldebaran (.aut) file explorevalabe

via the CADP package (se&primer-cadp (1)).

BUGS
The environment variablfEORX_ROQOT is not supported.
SEE ALSO
torx-intro (1), anifsm(1), dot(1), log2jararacy(1), jararacy (1), jararacy2anifsm(1), mkprimer-cadp (1),
torx-explorer (5), environ(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME
autsimplify — simplify automaton Aldebaran (.aut) file

SYNOPSIS
autsimplify
DESCRIPTION

autsimplify reads an Aldebaran (.aut) format file from standard input, simplifies the automaton as
described belw, and writes the resulting automaton in Aldebaran (.aut) format on standard output.

autsimplify is an experiment at reducing the size of an automaton without changing it structure, by reduc-
ing chains of transitions by a single transition with a single label obtained by concatenatinyidiiahdi
labels. Theéhope is that this makes it easier for dot (ordieifsm(1)) to compute a layout for the graph.

Initial experiments seem to suggest that tHecefmay be limited. It may help to renethe label t®t

from the result ofwtsimplify, such that only the structure of the graph remains, e that may not be
sufficient to allev dot to efficiently compute the layout of a big graph.

BUGS
autsimplify is just an experiment, it needs more experimentation.

SEE ALSO
torx-intro (1), autexp(1), anifsm(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
campaign — generate and populate TorX test campaign directory structure

SYNOPSIS
campaignconfigfile

DESCRIPTION
campaignis anexperimentalcommand that generates and populates a TorX test campaign directory struc-
ture. Theconfigfilecontains one or moreoiX test run configurations, i.e. configurations specifying the
specification, the (access to the) implementation, the TorX tool components to use, their parameters, seeds
for random number generaters, efithe configuration file is structured as a list of blocksamhe-value
pairs. Generallyfor each test run that should beeauted, the configuration file contains such a block for
each instance of a TorX tool concept thpéarticipates’ in the test run. Examples of TorX tool concepts
are the TorX tool components, the Implementation Unést TIUT), the connections to the IUlike the
Points of Control and Obsextion (PCOs), and Implementation Access Points (IAPs). Each block has a
type and a (unigue) name, which together form the first name=typlerenamepair of each block.

The names are used tbnk’’ blocks, in the form of a BG (directed acyclic graph). Th&dot” of the
DAG is formed by a block of typeampaign The ‘links’’ are formed by namealue pairs in a block that
refer to the names of other blocks, instead of specifying configuration parameters.

A particular ‘link’ " is made by théasefield: it inherits the definition named in the fiddalue, preided
that this definition is of the same type as the block that contaimsdeéeld.

To reduce the size of the configuration, a very primitiariable mechanism can be used‘simulate”
parameterized blocks, and a priwiti“foreach’ construct can be used to create multiple instances of a
configuration (with different variable instantiations).

TEST CAMPAIGNS
Here we discuss test campaigns, the things that can be described in the campaign configuration language.
Pat of this section also tries to clarify the design of the campaign language.

STRUCTURE
We e test campaigns as hierarchies constisting of threelste

At the top we hee the ‘campaign’, that consists of a set dékecutions’. Each” execution” consists of a

single experiment, where all parameters under control of the test operatoedreSioxthe configuration

of an ‘execution” describes the test architecture, the tools, the parameters of the tools etc. The only
remaining ‘parameter’is the non-determinism of the implementaticfo cope with that, we alle each

“ execution” to be run more than once, whichvgs us hat each “&ecution” is (has?) a set of “runs”.

COMPONENTS
The ingredients of a test campaign is formed by ¥seuwtion architecture (what components do weeha
and hoev are they connected) and its parameters.

The execution architecture is ffctively identical to the test architecture (hare tester and iut connected),
with the addition of information about the internal structure of the tester (what components arewsed, ho
are thg connected).

In the test architecture weveathe concepts “Implementation Undeest’ (1UT), “Implementation Access
Point” (IAP), “Point of Control and Obseation” (PCO), ‘Test Contgt” and “System Under &st’. In

our view, the Adapter can only reach, access, communicate with, the IUT vizsh€dntgt. ThePCOs
form the connection between the Adapter and the Test &pated the IAPs form the connection between
IUT and the Test Conté For the &ecution architecture we are not interested in test Tontext and the
SUT, but we are interested in all the other concejrtsaddition, we are interested in the concepts from the
tool architecture: explorgprimer, combinator test purpose, (batch) test, instantiatiiver, and adapter.

The IUT has one or more IAP’s, and there are one or moresPGCPCO may coincide with an IARr

there may be a test-context separating them, in which case there may beta-mary mapping between

IAP’'s and PCOS. We aurrently assume that in thexgeution architecture we (may) v& one IUT, one
adapterone driver, zero or more explorers, zero or more primers, zero or more test purposes, zero or more
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combinators, zero or more batch tests, zero or more instantiators.

CONNECTIONS
The IUT is connected (only) to the adaptdrectly over IAP’s or indirectly via PCGs and IAP’s. The
adapter is directly connected with theveri The driver is has also connected either a pripmara ombi-
nator or a katch-test-primeror an nstantiator The primer and batch-test-primer mayéan explorer
connected, or the explorer may be integrated in them. The combinatorveapitreers, test purposes and
other combinators connectedGomeha, we dould indicate for each combinator that is connected to
another combinator moit should be treated (as a primer or as a test-purpose?). An indirect way to do that
would be to associate with each combinator a role (the role that it wants to play fov¢éherdother com-
binator that it is connected to) or more indireditygpecify for each combinator the operation that it is sup-
posed to perform on its inputs, which then includes‘ihiefpretation” that should be gen to these inputs
(trivial for primer and test-purpose inputs, more interesting for a combinator input).

GENERATED DIRECTOR STRUCTURE
campaigngenerates from its configuration a multidedirectory structure. The topatel one contains the
generated top-lel M akefile, and (optionally via intermediate sub-directories, as specified idirtHieeld
of eachexperiment specified in the test campaign) a number‘@fgeriment’ directories, one for each
experiment specified in the configuration as part of the test campaign. Each ‘ekpiegiment’ directo-
ries contains a generated Makefile for the experiment, and generated configuration files for the TorX tool
components. Theop-level M akefile recursiely invokes the Makefiles in the'éxperiment’ directories to
execute the specified test campaign.

CONFIGURATION LANGU AGE
We ckescribe the language by the block types, awe fgir each type the recognizedme-valuefields (also
known as attributes).

Not all fields of all blocks ha t be dven (we should mark the optional oneg)he fields that may occur
more than once in a blockVea siffix “ 7' i n the list belov.

Note that the special fieldase may appear inwery kind of block. base=value inherits the definition
named invalue,provided that that definition is of the same type as the block that contaibaghéeld.
Effectively, a Hock definition that starts in the following way:
type=name
base-anothername

will try to “in-place insert’ the contents of blockype=anothernameat the start of blockype=name
Examples of the usage bésecan be found in the EXAMPLES section belo

The block descriptions are in alphabetical orderae the field descriptions in each block.

adapter
The value of thedapter name is just a name that is used to refer taattapter definition from
other configuration entries.

codingdir
the directory containing the coding library that will be used during xesugon. Inpar-
ticular, this directory should contain implementations for the functions named muhe
tiplexer, encoderanddecoderfields of the pco’s.

exec name of the program txecute when the adapter has to be started
execdir directory in which the program named in #heecfield has to be run

execparams]
arguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

pcold reference to definition elsewhere in the configuration
addressThe value of thaddressname is used as a reference from within other blocks, and additionally it
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is (can be) used as a PIXIT parameter in en/decoding rules and/or connectors.

value actual addressFor network addressing we use the (plan9 det) syntax giving (ecla-
mation-mark separatedgtwork nodeandport asnetworknodeport. Currently knavn
networks arepipe (just a single pipe, no node or port needed -- used when the implemen-
tation is started by the dgr), andtcp andudp, where the nodenam&T r efers to the
local host. A port number may be omitted, which means that it can be chosen by the
Operating System (or by the tool).

campaign
The value of thecampaign name indicates the name of the campaign, which is not udeel.
campaignblock is the “root’ of the hierarci of blocks in the configuration.

comment
to be used for documentation, not used by the tools
dir the root of the campaing directorpll execution directories should be inside the cam-
paign directory The value of thelir field is azailable through the $campaign variable.
experiment]
reference to definition elsewhere in the configuration: an experiment that is part of the
campaign
makefile

name of the top-lel M akefile generated bgampaign

mkinclude
name of Makefile that is to be included in the togell® akefile generated byampaign

channel
The value of thehannelname indicates the name of the channel.

iokind the type (kind) of the channel, which must be eithput or output
pcold reference to definition elsewhere in the configuration: a pco“connéttetis channel

sevent the eent representing‘suspensiont’ or “‘quiescensé’(usally this will beDelta) not
implemented yet

timeout time out value for the channel (only for channels igkind =output)

combinator
The value of theombinator name is just a name that is used to refer t@timebinator definition
from other configuration entries.

combinator[
reference to definition elsewhere in the configuration

config name of the configuration file that has to be generatezhimpaign for the combinator
described in this block.

exec name of the program toxecute when the primer has to be started
execdir directory in which the program named in #heecfield has to be run

execparams]
arguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

gen the program that can build (or generate) the combinator

genparamg]
an argument for the program named ingkafield. Theremay be multiplegenparams
fields: we need one for each argument.

partitioner O
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driver

reference to definition elsewhere in the configuration

primer [
reference to definition elsewhere in the configuration

test] reference to definition elsewhere in the configurationimplemented yet!
tpd reference to definition elsewhere in the configurationimplemented yet!

The value of thelriver name is just a name that is used to refer taltheer definition from other
configuration entries. (usually the value will be torx)

exec name of the program txecute when the drer has to be started

execparams]
arguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

post  program that has to be run after thevelrhas finishednot yet implemented)
pre program that has to be run before thedatis garted(not yet implemented)

experiment

Sun0S 5.8

The value of thexperiment name is just a name that is used to refer to the experiment definition
from other configuration entries. The value of g&xperimentfield is aailable in this block (and
in blocks refered by it) through the $experiment variable.

adapter
reference to definition elsewhere in the configuration

combinator
reference to definition elsewhere in the configuration

config name of the configuration file that has to be generatechimpaign for the experiment
described in this block. Usually this will be in the directory indicated indihé&eld.

dir the directory in which thexecution should taé pace
driver reference to definition elsewhere in the configuration

driverparamsl]
additional flags for the drér program

impl reference to definition elsewhere in the configuration
log name of file in which to store th&eeution log (which includes thexecution trace)

makefile
name of the Makefile that has to be generatedapypaignfor the experiment described
in this block. Usually this will be in the directory indicated in tliefield.

maxdepth
the maximum number of steps that will beeeuted in a test run for this experiment

msg  name of file in which to store the (stderr) messages produced by the various components
during execution

mkinclude
name of Makefile that is to be included in the Makefile generatedrnpaign

mutant name of the implementation mutant tu run. This is used to defifdWTANT entry in
the generated configuration file.

partitioner
reference to definition elsewhere in the configuration

post  program that has to be run at the end of the textuéon run (What are the daflt
parameters for this program?)
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postparamd]
additional arguments for the programai in the postfield

pre program that has to be run at the start of the textudon run (What are the daflt
parameters for this program?)

preparamsl]
additional arguments for the programai in the pre field

primer reference to definition elsewhere in the configuration
runs  number of gecution runs that will bexecuted for this experiment
seed the seed parameter to be used during tesigion

foreach Theforeach blocks define (typed)ariables that can be used to create multiple instantiations of a
configuration. Thdoreach definition can be'activated” in a product block by adding the appro-
priateforeach entry to it. The value of thimreach name is just a name that is used to refer to the
foreach definition from other configuration entries.

name the name of the variable
type  the type of the ariable. Usuallythis will be something likélock field
valuel one of the values of the variablkeeowhich will be iterated
iap The value of théap name indicates the name of the iap. It will be referred to fnoph blocks.

addressreference to definition elsewhere in the configurati@urrently we assume a single
address for each iap.

impl  The value of thempl name is just a name that is used to refer tartipt definition from other
configuration entries.

configgen
program that is able to generate a configuration file for the implementation, based on the
configuration file together with parameters that are only known at run-time (e.g. port
numbers chosen dynamicallyjnot yet implemented)

configgenparams]
amguments for the program named in tenfiggenfield. Theremay be multiplecon-
figgenparamsfields: we need one for each argumegmiot yet implemented)

exec name of the program txecute when the implementation has to be started

execcontext
program that is used as a filter between the implementation and the .a@aptea filter
can be used e.g. to translate between binary i/o done by the implementation and a he
encoding of it that is more pleasant for the adapter.

execcontextparams§!
arguments for the program named in theeccontexifield. Theremay be multipleexec-
contextparamsfields: we need one for each argument.

execdir directory in which the program named in #heecfield has to be run

execparams]
arguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

iapd  reference to definition elsewhere in the configuratidhis may contain information that
is needed by the adaptéike port addresses at the implementation side of the test con-
text.

post  program that has to be run after the implemention has finished
postparamd]
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additional arguments for the programai in the postfield
pre program that has to be run before the implemention is started

preparamsl]
additional arguments for the programei in the pre field

partitioner
The value of thepartitioner name is just a name that is used to refer tgérétioner definition
from other configuration entries.

config name of the configuration file that has to be generatechinpaign for the partitioner
described in this block.

exec name of the program txecute when the partitioner has to be started
execdir directory in which the program named in #heecfield has to be run

execparams]
amguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

gen the program that can build (or generate) the combinator

genparamg]
an argument for the program named ingkafield. not implemented yet

partfile the location of the partition configuration file (that associates the weights with the
actions)

pco The value of th@gco name indicates the name of the pco. It will be referred to floamneland
adapter blocks (for the channels, we probably should check that there at nwostfexences to
each pco, one from anput channel and one from autput one).

addressreference to definition elsewhere in the configurati@urrently we assume a single
address for each pco.

decoder
name of the decoding function that is used to decode values that aved&i@ethis pco.
This function must be present in the library indicated by dbeingdir field of the
adapter. In the future we will not need this function, but instead use patteseystiee
evant (if necessary enhanced with predicates).

encoder
name of the encoding function that is used to encode values that areesehisopco.
This function must be present in the library indicated by dbeingdir field of the
adapter. In the future we will not need this functionytbinstead use patternsep the
evant (if necessary enhanced with predicates).

ievent a pattern wer the events of the specification, that is used to partition thesate in input
and output pca. Thispattern indicates an inpuvent. For backwords compatibility we
also allav the pattern to consist of just a singkt@name, together with the specification
of amultiplexer function that will partition gents on the same gate.

multiplexer
name of the function that is used to map @neto a pco. This function must be present
in the library indicated by theodingdir field of theadapter. In the future we will not
need this function, but instead use pattenves the event (if necessary enhanced with
predicates).

oevent a pattern wer the events of the specification, that is used to partition thesats in input
and output pcs. Thispattern indicates an outpwent. For backwords compatibility
we also allav the pattern to consist of just a singktgname, together with the specifica-
tion of amultiplexer function that will partition gents on the same gate.
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regexp the value is exported to the decoding function, where it may be used to segment stream-
like data receied from the SUT

primer The value of therimer name is just a name that is used to refer toptiraer definition from
other configuration entries.

channeld
reference to definition elsewhere in the configuration. The channel definitions define the
channels, the subset of the labels that thpresent, and whether it is input or output.

exec name of the program txecute when the primer has to be started
execdir directory in which the program named in #heecfield has to be run

execparams]
arguments for the program named in theecfield. Theremay be multipleexecparams
fields: we need one for each argument.

gen the program that can build (or generate) the primer

genparamg]
an argument for the program named ingkafield. Theremay be multiplegenparams
fields: we need one for each argument.

spec reference to definition elsewhere in the configuration

product
Theproduct blocks define multiple instantiations of argi template. Thénstantiations are gen-
erated as the cross product of the values of the product variables, as ddfineacimfields. The
value of theproduct name is just a name that is used to refer tptbduct definition from other
configuration entries.

foreachd
the variable definitions

prefix the prefix of the names of the resulting instantiationseir names will consist of the
prefix, followed by for each foreach clauseyalen followed by the value of then-
able. So,” product=lotosmutantsin the example bels, generates names &k‘lotos-
mutants-000-3'(first the prefix, followed by a hyphen and a mutant value, followed by a
hyphen and a seed value).

template
a reference to the block that should be instantiated. It should be of the wpdrgthe
type field.

type the type of the result, which should be identical to the type of tlea tgmplate. This
will be something likéblock

spec  The value of thespecname is just a name that is used to refer tospgeedefinition from other
configuration entries.

auxfiled
the location of an auxiliary specification fil€urrently thg are used for usesupplied
ADT implementation files (with .t and .f file name fsxds) that may be needed by CADP
(viamkprimer (1)) to generate a Primer program from and3 ecification.

dialect (optionally) describes tool dialect (e.g. to distinguish betweehQ®9pecs for lite and
for CADP) (so far only used for documentation, not used bgahgpaigntool)

file the location of the (main) specification filéNote: in general a single specification could
consist of seeral files. We an probably handle that by requesting that all files of a speci-
fication appear in the same directompnich then can be named here, and usgéndield
to deal with it).
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language
the specification language (only used for documentation, not used dgntipaigntool)
var Thevar blocks define (typed)ariables that can be used to parameterise a configuratiewvar
definition can be‘activated” in an abitrary block by adding the appropriater entry to it. The
value of thevar name is just a name that is used to refer tovghelefinition from other configura-
tion entries.

name the name of the variable
type  the type of the variable Usually this will be something bkeck field

valuell the value of theariable. Ifthefield given in thetype field may appear more than once in
its block, there may be multiple value fields for the variable definition.

EXAMPLES
FIRST EXAMPLE

spec=confprot01l
file=$campaign/specs/confprot01.lot
language=L@OS dalect=lite

spec=confprotOic
file=$campaign/specs/confprot0l1.caesar.lot
auxfile=$campaign/specs/confprot0l.caesar.t
auxfile=$campaign/specs/confprot0l.caesar.f
language=LA@OS dalect=cadp

spec=confprot01p
file=$campaign/specs/conf-solo.trojka
language=PROMELA

primer=pl
spec=confprotOlc
gen=mkprimer
genparams=
exec=$campaign/specs/confprotOl.caesar
execdir=$campaign/specs
execparams=
channel=in
channel=out

primer=pp
spec=confprot01p
gen=mkprimer
genparams=
exec=$campaign/specs/conf-solo.sh
execdir=$campaign/specs
execparams=
channel=in
channel=out

impl=jan
pre=
post=
exec=$campaign/impls/confprot.sh
execparams=-c
# execparams=$campaignecutions/$experiment/cfg.txt
execparams=$campaign/cfg.txt
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execparams=-DEBUG
execparams=-1
execparams=-CSAP
execparams=-MUTANT
execparams=v-mutant
execcontext=hexcontext
execcontextparams=--
configgen=
configgenparams=-0
configgenparams=$campaigxéeutions/$experiment/cfg.txt
iap=up

iap=low

driver=torx
configgen=
exec=torx
execparams=--log
execparams=3$(log)
execparams=--seed
execparams=3$(seed)
execparams=--depth
execparams=$(maxdepth)
execparams=$(config)
pre=
post=

address=aup  name=v-add@lue=pipe

address=alwl name=v-addlvalue=udp11075
address=alw2 name=v-add2value=udp11076
address=alw3 name=v-add3value=udp11077
address=alw4 name=v-add4value=udp11078

adapter=a codingdir=v-coding
pco=upl pco=lw2 pco=low3 pco=low4

channel=in  iokind=inputpco=upl pco=lw2 pco=low3 pco=low4
channel=out iokind=outpyico=upl pco=Ilev2 pco=low3 pco=lw4 timeout=2

pco=upbase  encoder=enCodingOfCHspoder=CFsp_nl2CFsp gexp={RECVHEX[ 0+0
pco=lovbase encoder=enCodingOfUdlecoder=udp_nl2udpsp gexp={RECVHEX[0+0
multiplexer=pcoOfUdp

pco=upl base=upbasaddress=aup vent=v-ievO o&ent=v-oev0
pco=lon2 base=labase address=al@ ievent=v-iev2 o@ent=v-oev2
pco=lon3 base=labase address=al@ ievent=v-iev3 o@ent=v-oev3
pco=lon4 base=labase address=ald ievent=v-iev4 o@ent=v-oev4
iap=up address=aup

iap=lov address=alowl

var=l-u-ievO name=v-ig0 type=pco.ieent value=cfsap_inll(]

var=Il-u-oev0 name=v-0e0 type=pco.oeent value=cfsap_oufl
value=cfsap_oufll(]

var=I-l-iev2 name=v-ig2 type=pco.igent value=udp_inludplludp_req(udp2,
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value=udp_inludp2n

var=I-l-oev2 name=v-0e2 type=pco.oeent value=udp_out'udpl!udp_ind(udp2,
value=udp_out!ludp2l

var=I-l-iev3 name=v-ig3 type=pco.ieent value=udp_inludpl!udp_req(udp3,
value=udp_inludp3n

var=I-l-oev3 name=v-0€3 type=pco.oeent value=udp_out'udpl!udp_ind(udp3},
value=udp_out!ludp3T

var=I-l-iev4 name=v-ig4 type=pco.ieent value=udp_inludplludp_req(udp4,
value=udp_inludp4n

var=I-l-oev4 name=v-oe4 type=pco.oeent value=udp_out'udpl!udp_ind(udps,

value=udp_out'udp4l

var=p-u-iev0 name=v-ig0d type=pco.ieent value=from_upper
var=p-u-o&0 name=v-0g0 type=pco.oeent value=to_upper
var=p-l-iev2 name=v-ig2 type=pco.igent value=from_lower
var=p-l-oev2 name=v-0e2 type=pco.oeent value=to lower
var=p-l-iev3 name=v-ig3 type=pco.igent value=from_lower
var=p-l-oev3 name=v-0e3 type=pco.oeent value=to lower
var=p-l-iev4 name=v-ig4 type=pco.igent value=from_lower
var=p-l-oev4 name=v-oe4 type=pco.oeent value=to lower

var=Il-u-add0 name=v-addQype=address.name value=cfl

var=Il-l-add1l name=v-addltype=address.name value=udpl
var=l-l-add2 name=v-add2type=address.name value=udp2
var=Il-l-add3 name=v-add3type=address.name value=udp3
var=I-l-add4 name=v-add4type=address.name value=udp4

var=p-u-add0 name=v-add@ype=address.name value=cfl
var=p-l-add1l name=v-addlype=address.name value=1
var=p-l-add2 name=v-add2ype=address.name value=0
var=p-l-add3 name=v-add3ype=address.name value=2
var=p-l-add4 name=v-add4ype=address.name value=4

var=Il-coding name=v-codintype=adapter.codingdir
value=$campaign/coding/LTCDS

var=p-coding name=v-codintype=adapter.codingdir
value=$campaign/coding/PROMELA

experiment=defaults
msg=msg
log=log
dir=$campaign/eecutions/$experiment
makefile=$campaigntecutions/$experiment/torx.mk
config=$campaigniecutions/$experiment/torx.if
pre=:
post=:
driver=torx
experiment=templatedefaults
base=defaults
runs=2
seed=v-seed
maxdepth=30
adapter=a
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impl=jan
experiment=lotos
base=templatedefaults
primer=pl \ar=l-coding ar=I-l-add1
var=|-u-ievO0 var=Il-u-o&0 var=I-u-addO
var=Il-l-iev2 var=I-l-oe/2 var=I-l-add2
var=|-l-iev3 var=Il-l-oev3 var=I-l-add3
var=Il-l-iev4 var=l-l-oev4 var=I-l-add4
experiment=promela
base=templatedefaults
primer=pp ar=p-coding ar=p-l-addl
var=p-u-ievO0 var=p-u-o&0 var=p-u-addO
var=p-l-iev2 var=p-l-o&2 var=p-l-add2
var=p-l-iev3 var=p-l-o&3 var=p-l-add3
var=p-l-iev4 var=p-l-o&4 var=p-l-add4

foreach=seed
type=experiment.seed
name=v-seed
vaue=1 value=2 value=3 value=4 alue=5
foreach=mutants
type=impl.execparams
name=v-mutant
value=000 value=100 value=111 value=214lue=247
vaue=276 value=289 value=293 value=294lue=332
vaue=345 value=348 value=358 value=384lue=398
value=444 value=462 value=467 value=54&lue=666
value=687 value=738 value=749 value=782lue=836
vaue=856 \alue=945

product=lotosmutants
type=experiment
foreach=mutants
foreach=seed
prefix=lotos-mutants
template=lotos

product=promelamutants
type=experiment
foreach=mutants
foreach=seed
prefix=promela-mutants
template=promela

campaign=one
dir=/home/fmg/belinfan/src/cdr/utest_old_release/Examples/CampaignTemplate
makefile=$campaign/Makefile
product=lotosmutants
product=promelamutants

1y
fras
T

SECOND EXAMPLE
#

driver=torx
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configgen=

exec=torx
execparams=--log
execparams=3$(log)
execparams=--seed
execparams=3$(seed)
execparams=--depth
execparams=$(maxdepth)
execparams=$(config)
pre=

post=

spec=LAOS
file=$campaign/specs/LTDS/cf-pe-sut.caesar.lot
auxfile=$campaign/specs/0OS/cf-pe-sut.caesar.t
auxfile=$campaign/specs/0OS/cf-pe-sut.caesar.f
language=L@OS
preproc=
dialect=cadp

primer=pl
spec=LOOS
gen=mkprimer
genparams=
exec=$campaign/specs/XDS/cf-pe-sut.caesar
execdir=$campaign/specs/ITDS
execparams=
channel=in
channel=out

impl=janbase
pre=
post=
exec=$campaign/impls/confprotv3c/confprot.sh
gen=make
execdir=$campaign/impls/confprotv3c
genparams=confprot
exeparams=-a
execparams=pythagoras:1075
exeparams=-a
execparams=pythagoras:1076
exeparams=-a
execparams=pythagoras:1077
execcontext=hexcontext
execcontextparams=--
iap=up
iap=low

foreach=mutants
type=impl.execparams
type=experiment.mutant
name=v-nr
value=001
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value=002
value=003
value=055
value=056
value=057
value=058
value=059
value=099

foreach=seeds
type=experiment.seed
name=var-s
value=789
vaue=161
vaue=78
value=102
value=360
value=301
value=24
vaue=197
value=694
value=278

foreach=maxdepths
type=experiment.maxdepth
name=v-mdepth
value=25
value=50
value=75
value=100
value=125
value=150
value=175
value=200
value=250
value=300

value=400
value=500
value=700
value=750
value=1000
value=2000
value=4000
value=8000
value=50000
value=100000

HHHHHHHHH R

adapter=a
codingdir=var-coding
pco=upl
pco=low2
pco=low3
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pco=upbase

encoder=enCodingOfCFsp

decoder=CFsp_nl2CFsp
regexp={RECVHEX[ 0+0

pco=lowbase

encoder=enCodingOfUdp

decoder=udp_nl2udpsp
multiplexer=pcoOfUdp
regexp={RECVHEX["0+0

pco=upl
base=upbase
address=up
ievent=v-iev0
oevent=v-oev0

pco=low2
base=lowbase
address=low2
ievent=v-iev2
oevent=v-oev2

pco=low3
base=lowbase
address=low3
ievent=v-iev3
oevent=v-oev3

iap=up
address=up

iap=low
address=low1l

channel=in
iokind=input
pco=upl
pco=low2
pco=low3

channel=out
iokind=output
pco=upl
pco=low2
pco=low3
timeout=5
sevent=Delta

address=up

name=var-address0
value=pipe
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address=lowl
name=var-addressl1
value=udp1075

address=low?2
name=var-address?2
value=udp]1076

address=low3
name=var-address3
value=udp1077

var=l-u-iev0
name=v-iev0
type=pco.igent
value=cfsap_in0

var=l-u-oev0
name=v-o0ev0
type=pco.oeent
value=cfsap_oufll
value=cfsap_oufll(]

var=I-l-iev2
name=v-iev2
type=pco.igent
value=udp_inludpl!udp_req(udp3,
value=udp_inludp2n

var=I-l-oev2
name=v-oev2
type=pco.oeent
value=udp_out!ludpl!udp_ind(udpd3,
value=udp_out!ludp2l

var=I-l-iev3
name=v-iev3
type=pco.igent
value=udp_inludpl!udp_req(udp@3l,
value=udp_inludp3n

var=I-l-oev3
name=v-0ev3
type=pco.oeent
value=udp_out!ludpl!udp_ind(udg@3l,
value=udp_out!'udp31

var=l-u-address
name=var-address0
type=address.name
value=cfl

var=|-l-address1
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name=var-addressl
type=address.name
value=udpl

var=I-l-address2
name=var-address2
type=address.name
value=udp2

var=I-l-address3
name=var-address3
type=address.name
value=udp3

var=Il-coding
name=var-coding
type=adapter.codingdir
vaue=$campaign/coding/LTDS

experiment=defaults
msg=msg
log=log
dir=$campaign/experiment/$experiment
makefile=$campaign/experiment/$experiment/torx.mk
mkinclude=experiment.incl
config=$campaign/experiment/$experiment/torx.if
runs=var-runs

seed=var-s
maxdepth=v-mdepth
var=l-u-iev0
var=l-u-oev0
var=l-l-iev2
var=l-l-oev2
var=l-l-iev3
var=l-l-oev3

var=l-u-address
var=|-l-address1
var=|-l-address2
var=I-l-address3
var=I-coding
primer=pl
adapter=a
impl=janbase
pre=:

post=:
driver=torx

#

experiment=001
base=defaults
runs=1
maxdepth=1000
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product=expr
type=experiment
foreach=seeds
prefix=expr
template=001

#

campaign=main
dir=/home/fmg/feenstra/jf/campaign/confprot
makefile=$campaign/Makefile
experiment=product=expr

#

BUGS

The campaign configuration language, and its tool support, are, at best, an interesting prototype, that still
needs a number of iteration§oo much detail can and must be specified, the variable mechanism could be
improved.

In general, it will be easier to write a shell script teoke torx (1) in the way described orx (1) than it is
to usecampaign

The main problem seems to be that we picked a limited syntax and stayed wi¢h thaigh it became
increasingly painful to add to it the features that (we think) we need.

SEE ALSO
torx-intro (1), environ(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
cppmkprimer — preprocess input with cpp befor®king mkprimer

SYNOPSIS
cppmkprimer [ preproc-args ...] .newsuffix specificatioguffix

DESCRIPTION
cppmkprimer invokes the preprocessapp(1) on input filespecificationsuffixwith the given preproc-args
to generate the filspecificationnewsuffixon which thermkprimer (1) is invoked.

m4mkprimer is a simple wrapper arourpdeprocmkprimer (1).

SEE ALSO
torx-intro (1), mkprimer (1), cpp(1), m4mkprimer (1), preprocmkprimer (1)

BUGS

It is not possible to specify command line argumentsigprimer (1).
CONTACT

By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@kbrimer .

SunO0S 5.8 Last change: Aug 21, 2002 1



NAME
hexcontext — run program in hexadecimal context

SYNOPSIS
hexcontext [ -debug [nr]] [ - port portnr] [ -[no]printdata ] [ -[no]printdatahex ] program ags ...

DESCRIPTION
hexcontextstarts the gien program with given args, keeping pipes between itself and the standard input,
standard output and standard error of the stgmegtam. If this succeeds, it waits for commands on stan-
dard input and output of th&ogram that arrves on te pipes, until end of file is detected on the standard
input of hexcontexand the standard output and standard errpragram, after whichhexcontextvill w ait
for program to exit, and then exits itselfThe recognized commands are discussedabellshen output of
the program arvies on he pipeshexcontexbutputs on standard output a line of the form
RECYV pipe data
if printing of data is enabled, and/drprinting of data in hexadecimal form is enabled, a line of the form
RECVHEX pipe datahex
In these linepipewill be stdout if the data was reced from the standard output pfogram, and stderr
if the data was recegd from the standard error pfogram, and data anddatahexare the contents of the
message, as rewed resp. in headecimal form. By default, output in hexadecimal format is enabled, and
output in ‘normal” format is disabled. This can be changed using the command line ofjtiojmint-
datahexand-[no]printdata and with corresponding commands, as discusseevbelo

The -debug [nr] option opens a hardcoded pseudo terminal (pty) on which debugging information is
printed. Theamount of information printed depends on the numeric debug meete dior more informa-
tion, use the source.

COMMANDS
The following commands can bevgn on the standard input ofiexcontext The command dyword
(printed in capitals in this section) is recognizegiréless of case (uppercase, lowercase, mixed).

SENDHEX datahex

send the data (g&n as lexadecimal string) to the standard inpupodgram.
PRINTDATA

enable printing of data “as reeed”, in the form of RECV lines
NOPRINTDATA

disable printing of data “as resed”, in the form of RECV lines

PRINTDATAHEX
enable printing of data in hexadecimal form, in the forRBCVHEX lines

NOPRINTDATAHEX
disable printing of data in hexadecimal form, in the forrRBCVHEX lines

DEBUG [nr]
set debugging mode. Debugging mode 0 disables debugging, for the other modes, see the source.

NODEBUG
disable debugging

SEE ALSO
torx-intro (1), tcp(1), udp(1), unhexify(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME

instantiator — instantiate free variables for torx

SYNOPSIS

instantiator [ -f configFile] [ -sseed]

DESCRIPTION

USE IN

instantiator is an experimental oFX component that is meant as a filter betweewddi@nd Primer: it
reads (on standard input) the messages that are sent freentBfrimer, and instatiates variables in these
messages, and writes the resulting messages to standard outpuinstddiation’ is just syntactical sub-
stitution. Whichvariables hae o be nstantiated, from which domains, can be expressed in configuration
file, which can be named using tHeconfigFileflag. If no -f configFileflag is gven, instantiator tries to

read file ‘instconfig.txt’. The instatiation walues are chosen randomly from the domaixengin the con-
figuration file; the seed of the random number generator can be set usisgsdieelflag. If necessary,
instantiator will repeatedly (recursgly) try to apply instantiation rules, until no changes ocdihis can

be used to instantiate a variable with an expression that containanables that then will also be instan-
tiated, etc.

TORX
We wsually use thénstantiator in the following vay. We make a snall wrapper shell script of the folle
ing form:

#! /bin/sh

instantiator -s O -f instconfig.txt | primer-program "$@"
where primeiprogram is the actual primer program file that has towekéd. So,all standard input send
to the primer-program first passes throughitfstantiator. In the torx-config(4) configuration file (or in
other places where we Ve gve the primer program file) we mogive the wrapper script instead of the
“real” primer program.

CONFIGURATION FILE FORMA T

The configuration file consists a number of substitution entries of the form:

type : position : prefix : regexp : domain
Empty lines, lines containing only whitespace and comment lines (lines starting with optional whitespace
followed by #) are ignoredContinuation lines are allowed: these should end with a \ character; this charac-
ter is replaced by a space character when the lines are jogseting and trailing whitespace in the lines,
and in the fields (type, position, prefix, regexp, domain) is ignored.

type is the type of theariable, as gien in the expression that we V& instantiate. Irgeneral, ari-
ables in TorX hee the formvar_type$i] with var_ a fixed prefix, and$i an optional numerical
suffix to male the variables unique. Note: variables of the tgpgpe are treated special: as soon
as a value is found for it, it is substituted, so the fowaidevcan be used dsdntext’ in the reyu-
lar expressiomegexpfield.

position
is a non-ngative (usually also non-zero) number that refers to the part ofw® €action) that
has to which the rule applies, where weetdie ! character as a separator in the action, as in
poD!posl!pos2 etc. Thespecial value [T makes the rule applicable toyaposition.

prefix is a regular expression that refers to the command in the TorX Hoirwver interface (sedorx-
primer (5)) for which the rule appliesThis will usually be the commar@_INPUT (for torx ver-
sion 20) or the command_GETINPUT (for torx version 3). Notethat it will only look at the
event field of this command (this is hardcodednstantiator; maybe this should be configurable
too). Note:all lines belonging to the same instantiation group shoule Hae same prefix
(because, as soon as an instantiation is possible using one of thesptaéxules of the other pre-
fixes will not be tried).

regexp is a regular expression that specifies thentext” of the rule. For a mle to be applicable, theg-
exp has to be matched.

domain specifies (enumerates) the values that can be chosen Comently there are tw syntaxes
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allowed. Thefirst is a set-lik notation, consisting of an enumeration of values, enclosed between
{ and }, separated by commas, where th&igs themselves do not contain commas. No whites-
pace is allowed between { and The disadvantage of this format is that the values may not con-
tain commas. Example: {vall,val2,val3,val4}

The second format does notvhahis restriction. Also this contains of an enumeration @flues,

now enclosed between ( and ), separated by whitespace, wherauks themselves may not con-
tain whitespace. Example: (el(e2,e3) bl c1 d1(e3,f3(g,h)))

EXAMPLES
Conference Protocol in Pomela
Here we hee b instantiate eents of the form
from_upperlLEAVE!var_bytelvar_byte
from_lower!PDU_JOIN!var_bytelvar_bytelvar_bytelvar_byte
All (most) variables here are of typbyte”, even though semantically thestytes” represent dierent
things. Thais why we need theposition field here, to distinguish the different semantical domains.

#
# empty lines and comment lines are ignored.

# comment lines are lines that start with

# (optional whitespace followed by) a hash sign (#).
byte:2:C_INPUT:from_upper!JOINI.[{1,2,3,4}
byte:3:C_INPUT:from_upper!JOINI.1{1,2}

# NOTE: _both__ lines of this regexp groupveaame prefix;

# if one line has C_INPUT and the other C_INPU(S?) then
# only one instantiation will be doneen if an input line

# contains tvo var_byte fields...
byte:2:C_INPUT(S?):from_upper!LEAVHL.[1{1,2,3,4}
byte:3:C_INPUT(S?):from_upper!LEAVEL.[0{1,2}

byte:2:C_INPUT:from_upper!DREQL.[1{1,2,3,4}
byte:3:C_INPUT:from_upper!DREQL. {1}

byte:2:C_INPUT:from_lower!PDU_JOINI.[.1.00{1,2,3,4}
byte:3:C_INPUT:from_lower!PDU_JOINI.[.00.00{1,2}
byte:4:C_INPUT:from_lower!PDU_JOINI.[.01.03{0,2}
byte:5:C_INPUT:from_lower!PDU_JOINI.1.00.03{1}

#

Conference Protocol in Pomela
Another more elaborate example for the saxeats. Herewe first replace thebyte” variables with ne
variable names with a more expregslype name, which we then instantiate.

#
byte:2:C_INPUT:from_upper!JOINI.O{var_usertitle}
byte:3:C_INPUT:from_upper!JOINI.}{var_conferenceid}

byte:2:C_INPUT:from_upper!LEAVEL.O{var_usertitle}
byte:3:C_INPUT:from_upper!LEAVEL.O{var_conferenceid}

byte:2:C_INPUT:from_upper!DREQL.}{var_len}
byte:3:C_INPUT:from_upper!DREQI.}{var_data}

byte:2:C_INPUT:from_lower!PDU_JOINI.[O.[1.O0{var_usertitle}

byte:3:C_INPUT:from_lower!PDU_JOINI.[.00.0{var_conferenceid}
byte:4:C_INPUT:from_lower!PDU_JOINI.O.[0.O0{var_udpaddr_src}
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byte:5:C_INPUT:from_lower!PDU_JOINI.O.00.O0{var_udpaddr_dst}

byte:2:C_INPUT:from_lower!PDU_ANSWERL.[I.00.O{var_usertitle}

byte:3:C_INPUT:from_lower!PDU_ANSWERIL.[1.00.{var_conferenceid}
byte:4:C_INPUT:from_lower!'PDU_ANSWERL.[I.00.O{var_udpaddr_src}
byte:5:C_INPUT:from_lower!'PDU_ANSWERL.[I.00.O{var_udpaddr_dst}

byte:2:C_INPUT:from_lower!PDU_LEAVEMN.[.00.00{var_usertitle}

byte:3:C_INPUT:from_lower!PDU_LEAVEMN.[.00.00{var_conferenceid}
byte:4:C_INPUT:from_lower!PDU_LEAVEMN.[.00.0{var_udpaddr_src}
byte:5:C_INPUT:from_lower!PDU_LEAVEMN.[.00.0{var_udpaddr_dst}

byte:2:C_INPUT:from_lower!PDU_BTA!.0O.00.0.{var_len}
byte:3:C_INPUT:from_lower!PDU_BTA!.0O.00.0.{var_data}
byte:4:C_INPUT:from_lower!PDU_BTA!.00.00.0.00{var_udpaddr_src}
byte:5:C_INPUT:from_lower!PDU_BTA!.00.00.0.00{var_udpaddr_dst}

mtype:1:C_INPUT:from_lowerll.(0.0.0.0{PDU_JOIN,PDU_ANSWER,PDU_LEAVE,PDU_ATA}
mtype:1:C_INPUT:from_uppefll.d.0{JOIN,LEAVE,DREQ}

usertitle1C_INPUT:from_upperl[l.[1.[1{101,102,103,104}
conferenceid2C_INPUT:from_upperll.0.[1{51,52}
udpaddr_sré¢1C_INPUT:from_upperll.(0.1{0,2}
udpaddr_dstIC_INPUT:from_upperLll.[0.0{1}
len:dC_INPUT:from_upperll.00.0{21}
datalfC_INPUT:from_upperll.[0.[1{31,32,33,34}

usertitlel1C_INPUT:from_lower!1.[1.00.[1.01{101,102,103,104}
conferenceid2C_INPUT:from_lower!1.00.0.00.1{51,52}
udpaddr_sré¢1C_INPUT:from_lower!d.0.00.0.00{0,2}
udpaddr_dsf1C_INPUT:from_lower!1.00.0.0.0{1}
len:OC_INPUT:from_lower!d.00.00.0.0{21}
datal1C_INPUT:from_lower!1.00.00.00.1{31,32,33,34}

unknown1C_INPUT:from_upperll.[0.00( join(var_usertitle,var_conferenceid) \
answer(var_usertitle,var_conferenceid) \
leave(var_usertitle,var_conferenceid) \
data(var_len,var_data) )

#

Conference Protocol in LOTOS, Symbolic
Here the variables alreadyveaa dear type, so we dohhaveto look at the position instantiat&Ve b use
the “repeated rule applicatiorf'eature to constructtomplex” values, by repeatedly instantiatingriables
with expressions that containmeariables, that are then instantiated, etc.

#
DataField [C_INPUT:[}{m1,m2,m3,m4}
DataFieldLen C_INPUT:[I{l}

UserTitle :0OC_INPUT:[}{ut_A,ut_B,ut C,ut D}
Confldent £C_INPUT:I{ci_one}

# Confldent [1C_INPUT:[3{ci_one,ci_two}
UDPAddress_dsfiC_INPUT: {udp1}
UDPAddress_sr€iC_INPUT:{udp2,udp3}

CFsp OC_INPUT:1( datareq(ar_DataField) \
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join(var_UserTitle,ar_Confldent) \
leave )

UDPsp OC_INPUT:O( udp_datareq(var_UDPAddress_dst,var_PDU) )
#UDPsp OC_INPUT:( udp_dataind(var_UDPAddress_dst,var_PDU) )

PDU TC_INPUT:[I( PDU_J(var_UserTitlear_Confldent) \
# PDU_A(var_UserTitle,ar_Confldent) \
# PDU_L(var_UserTitle,ar_Confldent) \
PDU_D(var_DataFieldLenar_DataField) )
#
SEE ALSO
torx-intro (1), torx-primer (5)
CONTACT

By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME

intersector — combine multiple torx primers

SYNOPSIS

intersector [ options ...] configuration-file ...

DESCRIPTION

intersector is an experimental program to integrate the mereceived from multipletorx-primer (5). It
presents itself as a single Primer to thes8&ri One way to see it, is as a kind of multy#e So, on the one
hand, it interfaces with each primesing the primedriver interface, playing the role of the der. On the
other hand, it interfaces with the i, playing the role of the primer.

It is calledintersector because it (sort of) computes the (mathematical) intersection of the sntiesiuit
receves.

In addition, for eecution of test cases generated with the tool Ti@¥rsector can be configured to inter
pret action (eent) labels as verdicts: the presence of a particular action in the menu then means that a par
ticular verdict has been\gin.

intersector takes the command line options asegi in torx-primer (5). Mostof these it just passes on to

the Primers that it wokes. Onstart-up, theéntersector reads itsconfiguration-filewhich is similar to the
torx-config(4) configuration file, and the configuration file of {hertitioner (1). It then starts théorx-

primer (5) that are specified in its configuration file, and asks them for their inputs and outputs, after which
it waits for Primer-Dnver interface commands on its standard input.

In the interaction with a test-purpose explorer/primer programinteesector assumes that the test-pur
pose explorer/primer program knows about suspension (quiescense) actiGhUTPUT interface
commands it will ussuspensiorl where appropriate. Note that this has been changed in Ternsion
3.2; in earlier versions of TorX, it wouldvedys sendsuspensiorQ in the interactions with a test-purpose
explorer/primer program.

OPTIONS

intersector supports the follwing commandline options, which are all just passed tdaheprimer (5)
that it invokes.

-snumber
the seed for the random number generator

-i gatesl,gate2,gate3,...
the list of input gates. Note there are no spaces between the gates!

-0 gatesl,gate2,gate3,...
the list of output gates. Note there are no spaces between the gates!

-Salgorithm
the algorithm which can bieco, tracesor simulation.

-d delta-event-tag
thedelta-event-tags used for quiescense in the interface.

CONFIGURATION FILE

The configuration file consists of a number of single-line entries asxiftonfig(4). Seeral entries hee
afieldid. Anid is just an arbitrary name, that is intended to group together entries that describe informa-
tion about the same Primer: these entries should contain the same vadue for

SPECIid filename[ args ]
The filename of explorer/primer prograrh, and its (optional) ayjuments. The=xplorer/primer
program will be started from the directorywen with the RUNDIR entry forid. Note that the
default value foRUNDIR is notthe current working directory!

TEST id filename[ args ]
The filename of test-case explorer/primer progidyand its (optional) arguments, foxesution a
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already generated test caskhe explorer/primer program will be started from the directovgrgi
with the RUNDIR entry forid. Note that the default value fRUNDIR is notthe current work-
ing directory!

GUIDE id filename[ args]
The filename of test-purpose explorer/primer progtidmand its (optional) ajuments. The
explorer/primer program will be started from the directoyegiwith the RUNDIR entry forid.
Note that the default value fRUNDIR is notthe current working directory!

RUNDIR id directory
The directory from which the explorer/primer programidinill be started. Default value: the
directory containing the explorer/primer program as specified irfsBEC, TEST, or GUIDE
entry forid.

LABEL-DEL TA id label ...
The action (label) that represents quiescense (suspension) for subigrimibrs value should be
parseable as a LXOS event. Defult value: Delta

LABEL-HIT id label ...
The action (label) that represents “hittingie test-purpose for sub-primidr.

LABEL-MISS id label ...
The action (label) that represents “missirye test-purpose for sub-primir.

LABEL-PASS id label ...
The action (label) that represents “passihlgé test for sub-primed.

SEED number
specifies the seed for the random number generatdris also passed down the theoked
Primer Note: it is better tanot specify this in the configuration fileubto just use the valuevgn
with the--seedflag.

CHOOSEINPUTS number
Indicate whether or not thiatersector should select inputs from the menu, if the user does not
choose. Thids needed if ariochooseris used to choose values fasymbolic” events in the
Promelaspecification. Alleved values: O (false), 1 (true). Default value: 0

SPECTIMEOUT number
Specify hav long to vait for the spec to respond. This value should not be configured by the user
Default value: -1 (indicating: infinity)

LOGFILE
intersector combines the SATS adn STATEID of the primers that it iokes. EachSTATS and STATEID
line of a primer is prefixed with four space-separated words, followed by a space, resulting in something
like:
id id role role stats line from primer
with id the id used for the primer in thietersector configuration file, andole the role of that primei.e.
one ofspeg guide, or test

EXAMPLE
The following example starts a primer together with a test purpose. Thg fabel is set to'épsilon”,
which is the right value fgararaca(l) (when ivoked with the right flag).
SPEC spec ../LBOS/primer.sh
GUIDE tp ../TP/primer.sh
LABEL-HIT tp epsilon
LABEL-DELTA tp Delta

fras
T
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SEE ALSO
torx-intro (1), torx-primer (5), partitioner (1), torx-log(4)

BUGS
Th implementation is built reusing parts of already existing programs, and thus may contailusadie *

code.

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME

iochooser — suggest by probabilities to stimulate or observe

SYNOPSIS

iochooser [ -sseed] [ -debug ] [boundvalue|:... 1]

DESCRIPTION

iochoosercan be used as a filter between the TorX®rand a TorX Primerto use probabilities in the
decision between stimulating and observirithe iochooser program intercepts th€ IOKIND com-
mands send from Daér to Primer, and, when such a command does noteha ‘suggestion’ already
(which means that the er leaves the decision to the Primer), thechooseradds a‘suggestion, using

probabilities.
OPTIONS
The following command line options are supported:
-sseed specify the seed for the random number generator (default value: 0)
-debug generate debugging output

boundvalue... specify the possible suggestion values, and their probabilifigis. argument is a single

EXAMPLE

string of colon (:) separated fields. There shouldagd be an een number of fields.
Two subsequent fields specify a bound and a suggestbre.v Thebound vaues
should be between 0.0 and 1.0, and should increase from left to inghboseruses
this argument as follows: When a suggestialue has to be generatéachoosergener-
ates a random number between 0.0 and It fhen compares the generated number with
the bounds, from left to right, and uses ¥hhkie field of the firstbound in the agument
that is greater or equal to the generated numbddefault |\alue:
0.5:iokind=input:1.0:iokind=output )

Below we how ash(1) shell script that demonstratesshiochoosercan be put as filter between theveri
and a Primer The shell script should be specified as explorer/primer progranoix-gonfig(4) configu-
ration (i.e. as value of 8PEC line). It assumes that the probability of doing an input, and ‘teal”
explorer/primer program are specified2BECFLAGS value in thetorx-config(4) configuration file.

Sun0S 5.8

H=
#!/bin/sh

## We assume that we specify the probability and the primer program
## as values of SPECFLAGS in the torx-config(4) configuration file,

## as in:

Hi

## SPECFLAS 0.3 /my/path/to/my/real/primer
Hi

## which means tlyawill be the last values in the argument list
## given to this script.

## \\e dore those tw values in variables PROB resp. PRIMER,
## and then strip them from the list of arguments with which
## we irvoke the primer.

## NOTE there should be (hopefully is) a better way to do the
## command line argument dance belo

# use: number of arguments we consume here

use=2

if [ $# -It Suse ]

then
echo "usage: script [ primer-args... ] prob primer" 1>&2
exit 1
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SEE ALSO

fi

## construct command (cmd) to re-set the positional parameters
## to the list of n that we want to pass to the primiles:
i set'$1" "$2" ... "$n"
## and set PROB and PRIMER
cmd=set
n=‘expr $# - $use’
i=1
while [ $i -le $n ]
do
cmd="$cmd \"\$$i\""
i='expr $i + 1’
done
evd PROB=\$$i
i=‘expr $i + 1'
evd PRIMER=\$$i
i=‘expr $i + 1'

## only eal the command to re-set the positional parameters
## if there are positional parameters to be set
## otherwise, unset the positional parameters using shift
## (old bourne shells do not allan agument to shift)
if [ $# -gt Suse ]
then
evd $cmd
else
i=1
while [ $i -le $use ]
do
shift
i='expr $i + 1'
done
fi

## ready to start the real work

## xtorx will male aure that iochooser is in itAPH

if [ -n "$PROB" ]

then
bounds_values="${PROB}:iokind=input:1.0:iokind=output"
iochooser -s 0 $bounds_values | $PRIMER "$@"

else
$PRIMER "$@"

fi

1y
fras
T

torx-intro (1), torx (1), torx-primer (5), torx-config(4), sh(1)

CONTACT

By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.0 of torx.
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NAME
jararaca — explore traces generated from regular expressions

SYNOPSIS
jararaca [ options ...][ file]
jararaca -h

DESCRIPTION
jararaca implements a (non-symbolickglorer for regular expressionsygn in the jararaca input lan-
guage. lItreads the regular expressions fréila, if given, or otherwise from standard input, and builds an
automaton for it, that generates the set of traces that can be produced frogullreexpression. The
automaton is then extended with an epsilon selfloop with (laeslf)estring "epsilon” on the accept state.
Jararaca then ofers the TorX gplorerprimer interface on standard input and output;lézily’’ explore
this automaton, and hence, the set of tradasaraca uses the (label,vent) strings defined for its atomic
actions, instead of just using the action identifiers themselves.

OPTIONS
The following command line options are supported:

-h print the version number and aveoview of the command line options, and exit.

-a use the action identifiers themselves instead of the (lalzal)etrings defined for them

-d print RFSM indot(1) format to standard output and exit

-e run the explorer-primer interface on standard input and output (this is the default)

-l eps add epsilon loop with (labelyent) stringepsto accept state. When the TorX combinator sees

a Pecial action in the menu of one of itsporer/primers (by deiult epsilon) it knows that
jararaca has reached the accept state. (byadkfa selfloop with (labelvent) stringepsilon
is added on the accept state)

-L do not add epsilon self loop on the accept state

-p print parsetree imot(1) format to filedestpt.dot wheredestis either the name of the input
file, or the stringstdin if no input file was gien and jararaca read its input from standard
input.

-r print RFESM indot(1) format to filedestrfsm.dot wheredestis either the name of the input
file, or the stringstdin if no input file was gien and jararaca read its input from standard
input.

-S output strings instead of action id’s

-V verbose mode

INPUT FORMAT
The input file contains 4 sections, each of which starts with a spegiabikd that should appear at the start
of a line. The sections ha o gopear in orderand the leyword the starts a next section at the same time
closes the previous one. All identifiers should be defined befoyectmebe usedC syle comments are
allowed (comments start withland end witH1 and can not be nested)

The first section, which starts with theyword %description on a single line, contains a non-formal
description of the test purpose, its autlgoal, date of writing, etc.

The second section, which starts with tiegvkord %declare on a single line, contains declarations of the
actions that are used in the test purpose. An action declaration has the form

action aid " text-string';
This defines an action identifiard, together with a‘verbose” string representatiotext-stringof it. The
“ verbose’ string representation is used unless-gneption ofjararaca is used. If thea
option is used, the strings may be left empty (i.e. consisting just oAttjon declarations can be grouped
in named sets, as follows:

setsid {
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action aid1" text-string? ,
action aid2 " text-string2 ,

2
This defines the action identifieesd1, aid2, etc. with their string representatioriext-stringland text-
string2 as belonging to the set nam&id. The action identifiers and the set names can be used in the third
and fourth sections, which contain the regular expressions.

The third section, which starts with theyword %define on a single line, contains named regubgsres-
sions, as

eid = regular-expression
This makes that a nameejular-expressiorcan be used as sulpeession in the regular expressions that
follow it (in the third section and in the fourth section), by referring to its reache

The fourth (and last) section, which starts with thgaord %objective on a single line, contains thegre
lar expression for which the automaton should be build, and which should be explored.

REGULAR EXPRESSIONS
The semantics of the regular expressions are defined via a mapping fahdtianmaps rgular expres-
sions on a set of sequences of actions (i.e. as a set of tricdisg. definition we use as concatenation
operation on sequences of actions. Belee list the valid regular expressions, and their meaning.

Atomic regular expressions are:

aid the action defined with action identifigid in the%declare section
T(aid) ={ aid}
sid the action set defined with set identifséd in the %declare section, which is interpreted as

the choice wer the elemental, a2, ..., anif sidwas defined as sdial, a2, ..., an}
This is equialent to regular expressiqalja2| ...Jan)
T(sid) ={ a| exists ssid,A>and <a,s> in A}

eid the regular expression defined witlyukar expression identifiexid in the %define section,
which is interpreted a&) if eis the regular expression that is assignesido
T(eid) ={ s| exists <eid,re> andsin T(re) }

Regular expressions can be built recueli using the following operators, wheegel, and e2 are rgular

expressions:

ele2 this gives the regular expression formed by concatenating regular expreediande?2
T(ele2 ={ sls2|slin T(el) ands2in T(e2) }

elle2 this gives the regular expression formed by choosing regular expresslane?
T(elle2) = T(el union T2

el>e2 this gies the regular expression formed by determinstically concatenating regplase

sionselande2. This is done by removing the actions that appear atttbad’ of e2from
the *head’ of el, and then non-deterministically doire, or doing el (minus the remeed
actions) followed bye?2

e[m..n] this general repetion operatowes the regular expression formed by domgt leastm and
at mostn times. m andn should be greater than or equal to zero, mstiould be greater
than or equal ton. The special valuafinity is also allowed fomandn.

T(e[m..n]) = Union(m<=i<=n) T(g[i]) where
T(€[0]) = { EmptyString }

T(e[1]) = T(e)

T(e[2]) = { s1s2|slin T(e) and s2in T(e) }

T(efi]) ={ L ... si| slin T() and ... ancsiin T(e) }
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eld

e+

e?

e[n]

e[infinity]

(€)

EXAMPLES

this gives the regular expression formed by doggero or more times.
This is equialent to regular expressioef0..] ande[0..infinity]

this gives the regular expression formed by doawgne or more times
This is equialent to regular expressioefl..] ande[1..infinity]

this gives the regular expression formed by dogwgero or one times
This is equiaent to regular expressiaj0..1]

this gives the regular expression formed by doggxactelyn times.
n should be greater than or equal to zero.
This is equialent to regular expressiain..n]

this gives the regular expression formed by doaigfinitely mary times.
This is equialent to regular expressiane[infinity] or e[infinity..infinity]

this gives the regular expressian
This is used for grouping, taw@id ambiguous expressions.
jararaca enforces the use of parentheses where necessary.

Conference Protocol Requiements
%description

Testpurpose 1-9
d.d. 12 december 2001
author: Rene de Vries

Goal: Test purposes for requirement 1-9 of conference protocol

%declare
set LU {

Sun0S 5.8

%

action o_PduJoin_P1 "udp_out!UDP2IUDFATAIND(UDP1,PDU_J(UT_A,CI_ONE))",

action o_PduJoin_P2 "udp_out!UDP3IUDFATAIND(UDP1,PDU_J(UT_A,CI_ONE))",

action o_PduAnswer_P1_C1 "udp_out!UDP2!UDRTBIND(UDP1,PDU_A(UT_A,CI_ONE))",
action o_PduAnswer_P1_C2 "udp_out!UDP2!UDRTBRIND(UDP1,PDU_A(UT_A,CI_TWOQ))",
action o_PduAnswer_P2_C1 "udp_out!UDP3!UDRTBIND(UDP1,PDU_A(UT_A,CI_ONE))",
action o_PduAnswer_P2_C2 "udp_out!UDP3!UDRTBIND(UDP1,PDU_A(UT_A,CI_TWOQ))",
action o_PduData_P1 "udp_out!UDP2!UDRATAIND(UDP1,PDU_D(L_1,M1))",

action o_PduData_P2 "udp_out!UDP3!UDRATAIND(UDP1,PDU_D(L_1,M1))",

action o_PduLesze P1_C1 "udp_out!UDP2IUDP_ATAIND(UDP1,PDU_L(UT_A,CI_ONE))",
action o_PduLeze P1_C2 "udp_out!UDP2IUDP_ATAIND(UDP1,PDU_L(UT_A,CI_TWO))",
action o_PduLese P2_C1 "udp_out!UDP3!IUDP_ATAIND(UDP1,PDU_L(UT_A,CI_ONE))",
action o_PduLesge P2_C2 "udp_out!UDP3IUDP_ATAIND(UDP1,PDU_L(UT_A,CI_TWO))",
action o_SpDatalnd "cfsap_out! CFAADAIND(UT_A,M1)"

setLl{

action i_PduJoin_C1 "udp_in!UDP2!UDPADAREQ(UDP1,PDU_J(UT_A,CI_ONE))",

action i_PduJoin_C2 "udp_in!UDP2!UDPADAREQ(UDP1,PDU_J(UT_A,CI_TWO))",

action i_PduAnswer_P1_C1 "udp_in'UDP2!UDRAIAREQ(UDP1,PDU_A(UT_A,Cl_ONE))",
action i_PduAnswer_P1_C2 "udp_in'UDP2!UDRAIAREQ(UDP1,PDU_A(UT_A,Cl_TWO))",
action i_PduAnswer_P2_C1 "udp_in'UDP3!UDRAIAREQ(UDP1,PDU_A(UT_A,Cl_ONE))",
action i_PduAnswer_P2_C2 "udp_in'UDP2!UDRAIAREQ(UDP1,PDU_A(UT_A,Cl_TWO))",
action i_PduData_P1 "udp_in!UDP2!UDPADAREQ(UDP1,PDU_D(L_1,M1))",

action i_PduData_P2 "udp_in!UDP3!UDPADAREQ(UDP1,PDU_D(L_1,M1))",

action i_PduLege "udp_in!UDP2!UDP_IRTAREQ(UDP1,PDU_L(UT_A,Cl_ONE))",
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action i_SpJoin_C1 "cfsap_in!CF1!JOIN(UT_A,CI_ONE)",
action i_SpDataReq "cfsap_in!CFIADAREQ(M1)",
action i_SpLewe "cfsap_in!CF1!LEAVE"

k
action delta "Delta";
%define

/Ogeneral strategidd
LUD = LU|delta;
eager = LUldelta;

/Orewriting/combination$’

i_PduData =i_PduData_P1 | i_PduData_P2;

SpJoinC1 =i_SpJoin_C1.LUD

JoinedConf = SpJoinC1.i_PduAnswer_P1 C1l.i PduAnswer P2 C1;

0_PduJoin = 0_PduJoin_P1 | o_PduJoin_P2;

0_PduAnswer_P1 =0 _PduAnswer_P1 C1|o_PduAnswer P1 C2;
0_PduAnswer_P2 =0 _PduAnswer_P2_C1 | o_PduAnswer_P2_C2;
0_PduAnswer = 0_PduAnswer_P1 | o_PduAnswer_P2;

/Omodeled requirements as test purpdse

/Owe assume 2 potential conference parthkrs
Reql =i_SpJoin_C1.(LUD>o_PduJoin)[2];

Reg2 =i_SpJoin_C1.LUDi_PduJoin_C1.LUD>0_ PduAnswer;

Reg3 =i_SpJoin_C1.LUDi_PduJoin_C2.eager;

Reg4 = SpJoinC1.i_PduAnswer_P1_ C1l.i PduAnswer P2 _C2.
i_SpDataReq.i_PduData_P1.eager;

Reqg5 = JoinedConf.i_SpDataReq.eager;

Req6 = JoinedConf.i_PduData_P1.i PduData P2.eager;

Req7 = JoinedConf.i_SplLeai_SpJoin_Cl.eager.i_SpDataReq.eager;

Reg8 = JoinedConf.i_Pduleai_SpDataReq.eager;

Req9 = SpJoinC1.i_PduData_P1.eager;

%o0bjectire
Reql100/
/OReq2J
/OReq3d
/OReq4d
/OReg5d
/OReqg6l
/OReq7ld
/OReq8UJ
/OReq9
/LUD O

Using a Preprocessor
Sometimes when we specify multiple requirements in a sjaeaca(1) input file, it is useful to then use
a dmple shell script to select one of these requirements with a command line option airanngent
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variable (instead of editing the file to uncomment the selected requireniératysh(1) (bourne shell) script
belov demonstrates o we invdke primer (1) astorx-primer (5) with jararaca(l) astorx-explorer(5),
where the input file fojararaca(l) is preprocessed wittpp(1) using emironment \ariable TPFLAG .
The%objective section of the abe@ <ript would then be replaced by just:
%o0bjective

TP
andTPFLAG could then be used to defii@, for example tosomething like

-DTP=Reql

to select the first requirement.

#!/bin/sh
tpfile=confprot.tp

tmptpfile=/tmp/torx$$.tp
cfg=explorer-primer-config.txt

cpp -C -E -P $TPFLG $pfile > $tmptpfile

primer -f $cfg "$@" jararaca $tmptpfile
rm -f $tmptpfile

BUGS
The environment variablEORX_ROOT is not supported.
Because the TorXxplorerprimer interface‘works” on standard input and standard output, it is not possi-
ble to read the regulaxpression from standard inpaihdrun the TorX explorerprimer interface or write
thedot file to standard output and run the TorX explorer-primer interface.

SEE ALSO
torx-intro (1), torx-explorer (5), torx-primer (5), primer (1), intersector(1), cpp(1), dot(1), sh(1), envi-
ron(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.0 of torx.
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NAME
jararagy — animate jararaca trace using lefty

SYNOPSIS
jararacy [ -m mcastid] [ -t title ][ -r] [ - k key] dotfile

DESCRIPTION
jararacy usedefty(1) to animate the automaton (RFSM) generatefhtayaca(1) in dotfile (which should
be indot(1) format). After start upararacy creates a winde (with the gien title) in which it draws the
automaton, and then waits for animation commands on standard input. On end of file on standard input,
jararacy waits for the user to renve the windav, after which it &its. Theanimation commands are
expected to be generated using2jararacy(1), e.g. using a unix command as
log2jararacy < lodfile | jararacy dotfile
or
tail -f logfile | log2jararacy | jararacy dotfile
Make aure that thdogfile contains a run of the automaton presemidtfile.

Each animation command consists of a single line of text, of the following form:

[init initinfo ] [ trans transinfo]
whereinitinfo andtransinfoare of the following form

[ node ]states] edgeedges]
wherestatesand edgesconsist of whitespace separated lists of state/location resheetdge identifiers.
Both theinit initinfo and thetrans transinfo parts of the line may be omitttedf edgeedgesis omitted
from from aninitinfo or transinfo, also thenode keyword may be omitted.
During animation, the states and edges inirtiiesection will be colored red, and those in titzas section
will be colored orange. The idea is that thidstatesare those states directly reached by an obbésv
action, and théransstatesre those states that can be reached from the correspanitiitajesvia internal
(invisible, tau) actions.

By default, the winde will scroll to follow the colored states. This setting can be toggled with'ttiaek
node’ command in the menu under the right mouse button.

By default, the animation in the windawill follow the animation commands read from standard infut.
this is disabled, the animation has to be done manually using the left and middle ottarseabd/or with
the naigation commands in the menu under the right mous®t (as discussed balp Thissetting can
be toggled with the “modétommand in the menu under the right mouse button.

In addition, the animation can be remotely controlled. If-thencastidcommand line option is gén, or
ervironment \ariable TORXMCASTID was t, jararacy will attempt to mak a emote control connec-
tion to the tcp address imcastid If it succeeds, it will then interpret lines of text read from the remote
control connection consisting of a single number as commandsuotisaaorresponding step in the ani-
mation. Additionally wheneer the user uses mouse button and/afigetion commands to stoa dffer-

ent step, its step number is written to the remote control connedideremote control connection alle
multiple viewers to she the same test step.

The left mouse Witon and the middle mouse button can be usethawigate’ in the animation: the left
mouse button will she the *next” step in the animation, and the middle mous&dn will shav the *pre-
vious” step in the animationThe menu under the right mouse button containgyation commandsplay
fwd” and “play bwd” to play the animation forard resp. backward, anfk<--"" and “-->>|"" to go to the
start resp. end of the animation.

Other commands, e.g. to zoom, to open a birdseye @e. canbe found in the menu under the right
mouse bitton. For these, and for the other commands in the wingkease sedotty(1).

The -r and -k key command line options are only present for compatibility veittifsm(1): they are
ignored.

DIAGNOSTICS
Error messages and vigation diagnostics appear on standard eriidre naigation diagnostics can be
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enabled and disabled with the “verbdssimmand in the menu under the right mouse button.

BUGS
The animation of “play fwd’and “play bwd” is too fast.

The environment variablEORX_ROOT is not supported.

Because the animation commands are read from standard input, it is not possible to detfdetfrem
standard input.

To overcome problems with the use ofeese video inefty(1), jararacy usesxrdb (1) to set the follving
X Windows resource:
LEFTY.reverseVideo: false

SEE ALSO
torx-intro (1), jararaca(l), log2jararacy(1), dot(1), dotty(1), lefty(1), torx-logclient(1), tmcs(1), ani-
fsm(1), aniwait(1), mscviewel1), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
jararacy2anifsm - translate from jaraydo anifsm input format

SYNOPSIS
jararacy2anifsm

DESCRIPTION
jararacy2anifsm translates from outdld” jararacy (1) format to the n& anifsm(1) format. It reads from
standard input and writes to standard output.

Eachjararacy (1) animation command consists of a single line of text, of the following form:

[ init initinfo ] [ trans transinfo]
whereinitinfo andtransinfoare of the following form

[ node ]states] edgeedges]
wherestatesand edgesconsist of whitespace separated lists of state/location resheetdge identifiers.
Both theinit initinfo and thetrans transinfo parts of the line may be omitttedf edgeedgesis omitted
from from aninitinfo or transinfo, dso thenode keyword may be omitted. The edge identifiers should be
given in the dotfile as the value ofrmmeattribute of an edge, as in

src->dst [label=action, name=e42 , .];
Alternatively, an elge identifier can be of the form

src->dst
wheresrc anddst are states. Note, haver, that if src anddstare linked by multiple edges, an arbitrary
one will be chosen! It is much safer to relymameattributes in the dotfile.
During animation, the states and edges inirtiiesection will be colored red, and those in titzas section
will be colored darker redThe idea is that thmitstatesare those states directly reached by an obbégv
action (ininitedge9, and thetransstatesare those states that can be reached from the correspamiting
statesvia internal (invisible, tau) actions (transedgek

The target format is documentedanifsm(1).

SEE ALSO
torx-intro (1), log2jararacy(1), jararacy (1), anifsm(1), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
log2anifsm - translate TorX log to anifsm input

SYNOPSIS
log2anifsm [ -ppattern] [ logfile ]

DESCRIPTION
log2anifsmreads aorx-log(4) fromlogfile or from standard input when tagfile is given and writes cor
responding input foanifsm(1) on standard output, to visualize/animate the automaton of the test run.
From the gren lodfile it talessuper states fronSTATEID lines matching the gén patterns, and actions
from ABSTRACT lines. Multiple-p patterncommand line options may bevgn.

If there are states from multiple torx tool components present in the logfiley gagterncommand line
option may be used to extract only the state information of a single tool component.

SEE ALSO
torx-intro (1), anifsm(1), log2aut(1), log2jararacy(1), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
log2aniwait — extract aniwait animation commands from torx log

SYNOPSIS
log2aniwait [ logfile]

DESCRIPTION
log2aniwait extracts state information fromTorX torx-log (4) lodfile. It takes the information frorANI-
WAIT lines in the gien logfile, and outputs them on standard output irathievait(1) format. If nologfile
is given, log2aniwait reads from standard input.

SEE ALSO
torx-intro (1), aniwait(1), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
log2aut - translate TorX log to Aldebaran (.aut)

SYNOPSIS
log2aut [ options ...]

DESCRIPTION
log2aut reads aorx-log(4) from standard input and writes an automaton in Aldebaran (.aut) format on
standard output. Which information is present in the automaton depends on the op#ongtds possi-
ble to generate an automaton that uses both test step numbersupad STATEID information, which
results in an automaton that is no longalids Aldebaran(.aut) format. Nevertheless it may be useful to do
so, andautexp(1) can deal with such automata.

By default, in the automaton, the number of time an edge has been taken is indicat@hiluylaer(with
numbera decimal number) string added to the end of the edge labels. By default, the automaton will use
'super’ STATEID numbers for its states, if present in the TorX log, or test step numbers otherwise.

OPTIONS
The idea is that options, -t, and -T allow the choice of a 'scheme’, and the other optiens-C, -n, -N,
-s, -S) allow choice to add or not to add a particular feature.

The following 'scheme’ command line options are supported:

-a shav edge count humbers, and use thigger’ SRTEID (if present in the log) as automaton states.
(mnemonic: this results in an automaton)

-t use test step numbersitbno ’'super’ SATEID numbers in the automaton state numbers
(mnemonic: this results in a trace)

-T use both test step numbers and 'supeATHID numbers in the automaton state numbers.
The following feature choice command line options are supported:

-C shav edge count numbers

-C do not shw edge count numbers

-n use test step numbers in the automaton state numbers

-N do not use test step numbers in the automaton state numbers

-S use 'super’ SATEID numbers in the automaton state numbers

-S do not use 'super’ SATEID numbers in the automaton state numbers

When both-n and-s are gven, or when-T is given, the state numbers will be of the fosuper teststep
In that case, the folleing option can be used to influencenhihe edges are sorted in the automatsnte
that this isnotvalid Aldebaran (.aut) format (where states should just be numbers).

-r if the automaton state numbers contain a ' vediiority to the rightmost element when sorting
(by default priority is gien to the leftmost element)
BUGS
The order in which the options isvgn has no dect. (so,it is not possible to first enable an option and
then disable it and then enable it once more).
SEE ALSO
torx-intro (1), autexp(1), anifsm(1), torx-log(4)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME
log2jararay — extract states from torx log file for jararacy

SYNOPSIS
log2jararacy [ -p pattern] [ logfile]

DESCRIPTION
log2jararacy extracts state information from™orX torx-log (4) logfile. It talesinit andtrans states and
edges fronSTATEID lines matching the gen patterns in the gin logfile, and outputs them on standard
output in thgararacy (1) format. Multiple -p patterncommand line options may bevgn. If nologfileis
given, log2jararacy reads from standard input.

If there are states from multiple torx tool components present in the logdfiley gagterncommand line
option may be used to extract only the state information of a single tool component.

SEE ALSO
torx-intro (1), jararaca(l), jararacy (1), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
log2mctrl - translate TorX log to mctrl input

SYNOPSIS
log2mctrl [ logfile]

DESCRIPTION
log2mctrl reads dorx-log(4) fromlodfile or from standard input when hagfile is given and writes corre-
sponding input fomctrl (1) on standard output, to update the slider Baosm the gven lodfile it takes step
numbers fromABSTRACT andEXPECTED lines.

SEE ALSO
torx-intro (1), mctrl (1), log2aut(1), log2jararacy(1), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
log2msc — extract Message Sequence Chart from TorX log file

SYNOPSIS
log2msc

DESCRIPTION
Thelog2msg1) program reads @rx-log(4) file from standard input, and writes a corresponding MSC file
in “event oriented textual representation’ standard output.

It writes each‘statement’ of the MSC on its own line, to comply with a limitation in timscviewer1)
program.

SEE ALSO
torx-intro (1), mscviewel(1), torx-log(4), Ekkart Rudolph, Peter Graubmann and Jens @&sibd utorial
on Messge ®quence Charts
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NAME
log2primer — generate torx-primer commands from TorX log file

SYNOPSIS
log2primer

DESCRIPTION
log2primer reads aorx-log(4) file from standard input, and writes a corresponding lisoratprimer (5)
C_INPUT andC_OUTPUT commands on standard output. The idea is that these can then be used to
replay (analyse) the trace from the log file with a primh@r example by copying and pasting the com-
mands into a session wigui(1).

SEE ALSO
torx-intro (1), pui(1), torx-log(4), torx-primer (5)
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NAME
[tsaexp — explore fsp specification using ltsa

SYNOPSIS
[tsaexp [ -ccompositd file
ltsaexp -Ifile
DESCRIPTION

[tsaexp implements a (non-symbolickglorer for the languagésp, using the toolltsa. It reads thefsp
specification from the gen file, and then offers thedrX explorerprimer interface on standard input and
output, to “lazily” explore it.

By default Itsaexp explores the ‘DEFAULT” composite process. Whenvivked with the -l flag, Itsaexp
reports the names of the composite processes that are prefilierdnd its. With the -c compositeflag,
ltsaexpwill explore the composite process nantednpositen file, if present, or report an error and exit.

BUGS
The environment variablEORX_ROOT is not supported.

SEE ALSO
torx-intro (1), torx-explorer (5), environ(5)
Jef Magee and JEKramer,Concurrency : State Models & Javadgrams, John Wiley & Sons Ltd, 1999
http://www-dse.doc.ic.ac.uk/concurrency/

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
m4mkprimer — preprocess input with m4 befoneoking mkprimer

SYNOPSIS
m4mkprimer [ preproc-args ...] .newsuffix specificatiosuffix

DESCRIPTION
cppmkprimer invokes the preprocessaon4(1) on input filespecificationsuffixwith the gven preproc-args
to generate the filspecificationnewsuffixon which thermkprimer (1) is invoked.

m4mkprimer is a simple wrapper arounpdeprocmkprimer (1).

SEE ALSO
torx-intro (1), mkprimer (1), m4(1) cppmkprimer (1), preprocmkprimer (1)

BUGS

It is not possible to specify command line argumentsigprimer (1).
CONTACT

By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@kbrimer .
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NAME
mctrl — animation progress scrollbar

SYNOPSIS
mctrl [ -r] [-m mcastid] [ -t title ]
mctrisrv
mctrl -exit

DESCRIPTION
mctrl ‘animates’ a scrollbar that allows to control other ‘connected’ animation viewersnitsm(1), ani-
wait(1), mscviewer1), and alsoxtorx(1). After start up,mctrl connects to the gén mcasi1) session,
creates a winde (with the gien title) containing a scrollbarand waits for animation step commands on
the mcast connection. It reads step numbers (integers, one per line) on its standard input, and uses them to
update the scrollbarThe mcastidwill usually be of the formtcp!hostnaméportnumberlike tcp!local-
host!3456. Orend of file on standard inputyctrl waits for the user to renve the windav (or press the
Quit button), after which it exits.

Actually, mctrl is a shell-leel command that uses a runnintctrisrv to create or reuse a scrollbar win-
dow, and animate it using animation commands neskiover the mcast connection. The connection
betweenmctrl and a runningnctrisrv will not be closed until the complete standard input ofrtfoérl
command has been processedrinyrisrv. If mctrl cannot find a runningnctrisrv, it will start a nev one.

In general, it should not be necessary to startrlsrv by hand. However, if startup time ofmctrl is an
issue, it may be advantageous to stactrisrv (by hand) in advance, because a startimgrlsrv may
spend some time to check if anothestrisrv is already running.

To dsplay a n& scrollbar, mctrisrv will reuse windows that contain a completed animation ane I
Reusetoggle actiated. If more windows are needed, yhere created.

The-r command line option ahctrl will activate theReusetoggle button for the mctrl windo

The animation in the windo will follow the step numbers read from standard input and the animation
commands read from the mcast connecti®he animation can be be done manually using the scrollbar
and/or with theStepup and down arre buttons (as discussed below).

As stated abee, the animation can be remotely controllddsing the-m mcastidcommand line option, if
given, or environmentariableTORXMCASTID if set, mctrl will attempt to mak a emote control con-
nection to the tcp addressnmcastid (If neither-m mcastidis given nor TORXMCASTID if set, mctrl

will exit with a usage messagelf)it succeeds, it will then interpret lines of text read from the remote con-
trol connection consisting of a single number as commands o thleocorresponding step in the anima-
tion. Additionally whenever the user uses the scrollbar and/ovigation commands to shwoa dfferent
step, its step number is written to the remote control connecliba.remote control connection aile
multiple viewers to she the same test step.

To gop a runningnctrisrv, invoke mctrl with the-exit command line option.

BUTTONS
At the bottom of an mctrl windw there are seeral buttons. Thestep numbeof the animation step in the
trace is shown in th8tepfield. Stepnumbers start at 0, for the initial stat€o visualize the animation
step for a knevn step enter the step number in tis¢epentry field, and hit the returrel¢ If a sep number
is present in th&tepfield, the down and up amobuttons can be used to step backwards resp. forwards in
the animation.
The 'media player controluftons’ can be used to go to the beginning or end of the animation, to (re)play
the animation backwards or forwards with gegidelay between the steps, and to stop or pause a playing
animation. Thelelay between the steps in an animationvsrgin the Delay entry field (in seconds)To
change the delagnter a positie real number in th®elay entry field, and hit the returrel or use the up
and down arme buttons next to the entry field. If tHeop toggle button is set when a playing animation
reaches the beginning (when playing backwards) or the end (when playirgdsywf the animation, the
animation will 'wrap around’ and restart at the end resp. beginning.
The Reusetoggle button indicates that its windaenay be reused for a weanimation, when end-of-input
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has been seen for the animation currently displayed in it. While an animation is in progress (so, when end-
of-input has not yet been seen) Beusebutton is disabled.(default value: unset, except whewerridden

by a-r command line option ahctrl).

TheClosebutton closes the windg and, if this was the last remaining mctrl wingaexits the progam.

TheQuit button closes all mctrl windows and exits the progam.

DIAGNOSTICS
Error messages and navigation diagnostics appear on standard error.

BUGS
The environment variablEORX_ROOT is not supported.

It should be possible to replay an animatiomoox-log(4) using the timing information present in the origi-
nal animation or log (i.e. use the same time between the steps as during the original test run).

A more appropriate name might aeictrl .

SEE ALSO
torx-intro (1), torx-logclient(1), tmcs(1), anifsm(1), aniwait(1), mscviewel(1), xtorx (1), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
mctrl — animation progress scrollbar

SYNOPSIS
mctrl [ -r] [-m mcastid] [ -t title ]
mctrisrv
mctrl -exit

DESCRIPTION
mctrl ‘animates’ a scrollbar that allows to control other ‘connected’ animation viewersnitsm(1), ani-
wait(1), mscviewer1), and alsoxtorx(1). After start up,mctrl connects to the gén mcasi1) session,
creates a winde (with the gien title) containing a scrollbarand waits for animation step commands on
the mcast connection. It reads step numbers (integers, one per line) on its standard input, and uses them to
update the scrollbarThe mcastidwill usually be of the formtcp!hostnaméportnumberlike tcp!local-
host!3456. Orend of file on standard inputyctrl waits for the user to renve the windav (or press the
Quit button), after which it exits.

Actually, mctrl is a shell-leel command that uses a runnintctrisrv to create or reuse a scrollbar win-
dow, and animate it using animation commands neskiover the mcast connection. The connection
betweenmctrl and a runningnctrisrv will not be closed until the complete standard input ofrtfoérl
command has been processedrinyrisrv. If mctrl cannot find a runningnctrisrv, it will start a nev one.

In general, it should not be necessary to startrlsrv by hand. However, if startup time ofmctrl is an
issue, it may be advantageous to stactrisrv (by hand) in advance, because a startimgrlsrv may
spend some time to check if anothestrisrv is already running.

To dsplay a n& scrollbar, mctrisrv will reuse windows that contain a completed animation ane I
Reusetoggle actiated. If more windows are needed, yhere created.

The-r command line option ahctrl will activate theReusetoggle button for the mctrl windo

The animation in the windo will follow the step numbers read from standard input and the animation
commands read from the mcast connecti®he animation can be be done manually using the scrollbar
and/or with theStepup and down arre buttons (as discussed below).

As stated abee, the animation can be remotely controllddsing the-m mcastidcommand line option, if
given, or environmentariableTORXMCASTID if set, mctrl will attempt to mak a emote control con-
nection to the tcp addressnmcastid (If neither-m mcastidis given nor TORXMCASTID if set, mctrl

will exit with a usage messagelf)it succeeds, it will then interpret lines of text read from the remote con-
trol connection consisting of a single number as commands o thleocorresponding step in the anima-
tion. Additionally whenever the user uses the scrollbar and/ovigation commands to shwoa dfferent
step, its step number is written to the remote control connecliba.remote control connection aile
multiple viewers to she the same test step.

To gop a runningnctrisrv, invoke mctrl with the-exit command line option.

BUTTONS
At the bottom of an mctrl windw there are seeral buttons. Thestep numbeof the animation step in the
trace is shown in th8tepfield. Stepnumbers start at 0, for the initial stat€o visualize the animation
step for a knevn step enter the step number in tis¢epentry field, and hit the returrel¢ If a sep number
is present in th&tepfield, the down and up amobuttons can be used to step backwards resp. forwards in
the animation.
The 'media player controluftons’ can be used to go to the beginning or end of the animation, to (re)play
the animation backwards or forwards with gegidelay between the steps, and to stop or pause a playing
animation. Thelelay between the steps in an animationvsrgin the Delay entry field (in seconds)To
change the delagnter a positie real number in th®elay entry field, and hit the returrel or use the up
and down arme buttons next to the entry field. If tHeop toggle button is set when a playing animation
reaches the beginning (when playing backwards) or the end (when playirgdsywf the animation, the
animation will 'wrap around’ and restart at the end resp. beginning.
The Reusetoggle button indicates that its windaenay be reused for a weanimation, when end-of-input
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has been seen for the animation currently displayed in it. While an animation is in progress (so, when end-
of-input has not yet been seen) Beusebutton is disabled.(default value: unset, except whewerridden

by a-r command line option ahctrl).

TheClosebutton closes the windg and, if this was the last remaining mctrl wingaexits the progam.

TheQuit button closes all mctrl windows and exits the progam.

DIAGNOSTICS
Error messages and navigation diagnostics appear on standard error.

BUGS
The environment variablEORX_ROOT is not supported.

It should be possible to replay an animatiomoox-log(4) using the timing information present in the origi-
nal animation or log (i.e. use the same time between the steps as during the original test run).

A more appropriate name might aeictrl .

SEE ALSO
torx-intro (1), torx-logclient(1), tmcs(1), anifsm(1), aniwait(1), mscviewel(1), xtorx (1), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
mkprimer-aut — generate a torx primer for aut using autexp

SYNOPSIS
mkprimer [ options ...] specificationaut

DESCRIPTION
From the specification filenkprimer (1) generates #orx-primer (5) program. In this manual page we
describe specific features of primers generated asitexp(1).

Whenmkprimer (1) is invoked on a pecification file with aaut suffix, or when the command line option
--language AUT is given, the specification file is interpreted as a Aldebaran (.aut) specificatiofrridm
the specification filenkprimer (1) generates #orx-primer (5) program: a shell-script thatviokes the
primer (1) and via it the explorexutexp(1).

LOGFILE
A autexp(l) Primer generates a STEID torx-log(4) line containing the follwing whitespace-separated
name valugairs:

supernr
wherenr is just an integer number representing a superstate state set

init state-list

wherestate-listis a list of comma-separated state identifiers, of the states that are present in the

superstate state set, by the last transition done.
trans state-list

is a list of comma-separated state identifiers, of the states that are present in the superstate state

set, by expansion of the state-listayi in theinit field.

The state identifiers in thait andtrans fields hae the following form:nodeid edgeidnumberwhere the
nodeidandedgeidcorrespond to node names and edge names iddhéle that can be generated ayt-
exp(1), andnumberrepresent a statelhenumberis not (directly) related to the structure of the automaton,
but dynamically computed during exploration of the automaton (whereasotteidandedgeidnames are
statically denved from the automaton).

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
mkprimer-cadp — generate a torx primer for lotos, bcg, fc2 or aut using cadp

SYNOPSIS
mkprimer [ options ...] specificationlot
mkprimer [ options ...] specificationbcg
mkprimer [ options ...] specificationfc2
mkprimer --language AUT-CADP [ options ...] specificationaut

DESCRIPTION
From the specification filenkprimer (1) generates #orx-primer (5) program. In this manual page we
describe specific features of primers generated using CADP (the Caesar Aldeh&tapnient Rckage).

Whenmkprimer (1) is invoked on a pecification file with alot, .bcg, or .fc2 suffix, or when the command
line option--language LOTOS, --language BCG or --language FC2is given, the specification file is
interpreted as a LODS, BCG resp. FC2 specification file, adapted for use with TorX and CAB&com-
mand line option-language AJT-CADP can be gien to generate a CADP primer for Aldebaran (.aut)
files -- by default, when gén a fie with a.aut suffix mkprimer (1) generates a primer usiagtexp(1).

LOGFILE
A CADP Primer generates a STEID torx-log(4) line containing the following whitespace-separated
name valuauples:

supernr
wherenr is just an integer number representing a superstate state set

init state-list
where state-listis a list of comma-separated state numbers, of the states that are present in the
superstate state set, by the last transition done. In the state-list, monotonic increasing sequences of
the formm,m+1,...n are abbreviated an-n

trans state-list
is a list of comma-separated state numbers, of the states that are present in the superstate state set,
by expansion of the state-list\gn in the init field. In the state-list, monotonic increasing
sequences of the form,m+1,...n are abbreviated as-n

The SATS torx-log(4) line generated by a CADP Primer consists of a number of whitespace separated
“name value'tuples.

#statesininr
number of states in stateset (representing current state) reached by direct aisitae’{‘transi-
tion) from the last menu, before expanding (by following internal steps)

#statesallnr
number of states in stateset (representing current state), reached by direct action from the last
menu, after expanding (by following internal steps)

#statesexmr
number of states added during expansion (by following internal steps)

#statesmaxrunnr
maximum number of states reported in #statesall during this test run

#statesmatchininr
number of states matched from the states in #statesini

#statesmatchexmr
number of states matched during expansion (following internal steps)

#statesmatchallnr
number of states matched from those in #statesall

#sinkstatesnr
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number of sink states (without outgoing edges)

#events nr
number of different actions possible (after expansion)

#eventsmaxnr
max number of different actions possible in individual state

#eventsexpnr
number of different actions encountered during analysis of the states in the stateset

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
mkprimer-jararaca — generate a torx primer using jararaca

SYNOPSIS
mkprimer [ options ...] specificationtp mkprimer [ options ...] specificationjrrc

DESCRIPTION
From the specification filenkprimer (1) generates #orx-primer (5) program. In this manual page we
describe specific features of primers generated ysiagaca(1).

Whenmkprimer (1) is invoked on a pecification file with atp sufiix, or when the command line option
--language TPis given, the specification file is interpreted as a jararaca test purpose specification file, to be
used in the role of 'guide’ with aimtersector(1). In particular an gsilon selfloop is added to the accept
state, to help thimtersector(1) to detect when the test purpose (guide) hagedrin its accept state.

Whenmkprimer (1) is irvoked on a pecification file with ajrrc suffix, or when the command line option
--language ARARACA is given, the specification file is interpreted as a jararaca specification file, to be
used as specification. In particylao epsilon selfloop is added to the accept state.

In both cases, from the specification fikprimer (1) generates sorx-primer (5) program: a shell-script
that invokes the primer (1) and via it the explorgararaca(1).

LOGFILE
A jararaca(1) Primer generates a SIEID torx-log(4) line containing the following whitespace-separated
name valugairs:

supernr
wherenr is just an integer number representing a superstate state set

init state-list
wherestate-listis a list of comma-separated state identifiers, of the states that are present in the
superstate state set, by the last transition done.

trans state-list
is a list of comma-separated state identifiers, of the states that are present in the superstate state
set, by expansion of the state-listayi in theinit field.

The state identifiers in thait andtrans fields hae the following form:nodeid edgeidnumberwhere the
nodeid and edgeidcorrespond to node names and edge names irdtitdile that can be generated by
jararaca(1), andnumbermepresent a state.

SEE ALSO
torx-intro (1), mkprimer (1), intersector(1), torx-primer (5), torx-adaptor (5), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
mkprimer-ltsa — generate an fsp primer for torx using ltsa

SYNOPSIS
mkprimer [ options ...] specificationlts

DESCRIPTION
Whenmkprimer (1) is invoked on a pecification file with alts sufiix, or when the-language fspcom-
mand line option is gen, the specification file is interpreted as an FSP specification file, by the FSP
(LTSA) explorerltsaexp(1), using the ‘generigdrimer (1). Fromthe specification filenkprimer (1) gen-
erates dorx-primer (5) program: a shell-script thatviokes the primer (1) and via it the LTSA xplorer
ltsaexp(1). Inthis manual page we describe specific features of primers generated by Itsa from FSP speci-
fications.
LOGFILE
An LTSA Primer generates a STEID torx-log(4) line containing the following whitespace-separated
name valugairs:
supernr
wherenr is just an integer number representing a superstate state set
init state-list
where state-listis a list of comma-separated state numbers, of the states that are present in the
superstate state set, by the last transition done.
trans state-list
is a list of comma-separated state numbers, of the states that are present in the superstate state set,
by expansion of the state-listvgh in theinit field.
SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)
CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
mkprimer-mcrl — generate a torx primer for mcrl using mcrl2 and mcrl

SYNOPSIS
mkprimer [ options ...] specificationmcrl

DESCRIPTION
From the specification filenkprimer (1) generates #orx-primer (5) program. In this manual page we
describe specific features of primers generated using the mcrl and mcrl2 toolkits.

Whenmkprimer (1) is invoked on a pecification file with amcrl sufiix, or when the command line option
--language MCRL is given, the specification file is interpreted as a mCRL specification file and translated
to a.lpefile which is then accessed using expldpe2torx(1) using the ‘generigyrimer (1).

LOGFILE
A mcrl Primer generates a STEID torx-log(4) line containing the following whitespace-separatathe
valuepairs:

supernr
wherenr is just an integer number representing a superstate state set

init state-list
where state-listis a list of comma-separated state numbers, of the states that are present in the
superstate state set, by the last transition done.

trans state-list
is a list of comma-separated state numbers, of the states that are present in the superstate state set,
by expansion of the state-listvgh in theinit field.

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
mkprimer-mcrl2 — generate a torx primer for mcrl2 using mcrl2

SYNOPSIS
mkprimer [ options ...] specificationmcrl2

DESCRIPTION
From the specification filenkprimer (1) generates #orx-primer (5) program. In this manual page we
describe specific features of primers generated using the mcrl2 toolkit.

When mkprimer (1) is invoked on a pecification file with amcrl2 sufiix, or when the command line
option--language MCRL2 is given, the specification file is interpreted as a mCRL2 specification file and
translated to dpe file which is then accessed using expldpe2torx(1) using the ‘generigdrimer (1).

LOGFILE
A mcrl2 Primer generates a SITEID torx-log(4) line containing the following whitespace-separatache
valuepairs:

supernr
wherenr is just an integer number representing a superstate state set

init state-list
where state-listis a list of comma-separated state numbers, of the states that are present in the
superstate state set, by the last transition done.

trans state-list
is a list of comma-separated state numbers, of the states that are present in the superstate state set,

by expansion of the state-listvgh in theinit field.

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
mkprimer-trojka — generate a promela primer for torx using trojka

SYNOPSIS
mkprimer [ options ...] specificationtrojka

DESCRIPTION
When mkprimer (1) is irvoked on a pecification file with a.trojka suffix, or when the--language
promela command line option is gén, the specification file is interpreted as a promela specification file,
adapted for use withdfX. Fromthe specification filenkprimer (1) generates #rx-primer (5) program.
In this manual page we describeahtn adapt a promela specification for use withrX, and we describe
specific features of primers generated by trojka from promela specifications.

PREPROCESSOR
The promela specification compiler 0brK, trojka, runs its input file through thepp(1) preprocessor
with the preprocessor symb®ROJKA defined. Thisan be used to maka $ngle specification that can
be used with both spin and trojka (TorX).

CHANNELS and ENVIRONMENT PR OCTYPE
In a promela specification for trojka, we describe the implmementation or system under teSU(TUT
All communication via channels is taken to hiternal”, invisible, except for channels that are declared
obsewable. On an obsewable channel, we either only send or only reegisuch a channel is used to
communicate with theénvironment’. Becausewe describe the system (and its context, as far as neces-
sary), seen fromwithin’’ the IUT/SUT we interpret a send statement’ () on an observable channel as
output from the IUT/SUT (i.e. as an observation from the tastew), and a recee gatement (?”’) on
an observable channel as input to the IUT/SU&. as a stimulus from the testeview).

For use of such a specification with the spin tool, weehta do wo things: to remee te obsewable
keyword from the channel declaration (spin does nowkaleout obsewable), and to provide an gion-

ment prorcess that produces and consumes the actions communiaatdte awbservable channel¥Ve
usually do that as indicated in theaenple belov. This example consists of four parts: 1) the definition of
the macro OBSE¥ABLE, 2) the declaration of a channel, 3) the spefication of the environment, and 4) the
init statement in which we conditionally start #ravironmenprocess.

SYMBOLIC TESTING
The Trojka promela primer has limited support for symbolic testig.first discuss the language support
for them, and then hothey appear in the Primer-Duér interface.

LANGUAGE SUPPORT
Traditionally, in spin it is possible to use variables in input (reieg, ?) atements, to bindariables to the
values receied. In Trojka, the promela language (syntax) has be#¢eneed to also alle the use of ari-
ables on output (send, !) statements. The syntax extension has beed fiem the C programming lan-
guage. Notethis extension isiot compatible with spin, so when thgtension is used, some #ifdef state-
ments may be needed to reake specification also usable with spin. The following example statement
specifies an output action on channel’,’ with mtype ‘something’, values ‘10", *‘value” and variable
“variable”.

¢ ! something,10,value,&variable

As usual, variables need to be declared in advance.

VARIABLES IN PRIMER
Variables in input and output actions will appeawas type (with typethe type of the variable in promela)
in the list of actions generated with the commands C_INPUTS and C_OUTPUTiBr{spemer (5) for
these and other commands from the Pribgver interface). Thatnmeans that thealso appear lik that in
the lists of possible stimuli and observationsvaman torx (1) (when themenu command is gien) and in
xtorx (1).

When an input action (stimulus) is requested or done with the C_GETINPUT and C_INPUT commands, all
variables are automatically instantiated (by choosing randalmes). Thiscan be influenced by \gng
explicit values instead ofar_typefields in the gent parameter gen with C_GETINPUT and C_INPUT
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commands. Thénstantiator(1) is a TorX tool component that uses this functionality substituting
(amongs others) values randomly chosen from the values sets in its configurationvéite tiggefields in
the event parameter of C_GETINPUT or C_INPUT (as specified in its configuration file).

Another way to influence the automatic subsitution is ligkimg the generated primer with-ecommand

line option, to disable automatic instantiation for the C_GETINPUT command. This can be useful if
(some) variable(s) should not be instantiated by the Primeby the Adapter (because the information
needed to instantiate is notadable in the primerbut only in the adapter; an example might be time-
related information).

LOGFILE
A trojka primer does not generate aA$EID torx-log(4) line.

The STATS torx-log(4) line generated by a trojka Primer consists of a humber of whitespace separated
“name value'tuples.

#statevector nr
number of allocated statectors

#statevectorstruct nr
number of allocated statector structures

memusagesize
size of memory used for the trojka state space representation, in bytes (the trojka primer also con-
sumes memory for other things)

#cutbranch nr
number of branches that were cut in the analy&ibranch may be cut if it contains a large (1007?)
sequence consisting of only internal stepgarning: if nr is non-zero, your test case may be
unsound (because the behaviour reached by the branch dsatuwv will not be taken into
accound).

#analysedstatesir
number of states analyed

#matchedstatesr
number of states that match states already analysed

maxdepth nr
lenght of the longest trace that was analysed

#superstatenr
number of states in the superstate (state set representing current state, to handle non-determinism)

#execactiomr
number of actionsxecuted to do the chosen actiomhis nr gives an ndication of the amount of
non-determinism

#possactiomr
number of different actions possible

PRIMER-DRIVER INTERF ACE
When the dwrer provides an mtype as part of a request to the prithermatching is done in a case-insen-
sitive way.

EXAMPLES
MACRO OBSERVABLE
#ifdef TROJKA
#define OBSERABLE observable
#else
#define OBSERABLE
#endif
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CHANNEL DEFINITION
chan c=[0] of { mtype, byte, byte, byte } OBSBRBLE;
chan d=[0] of { byte } OBSER/ABLE;

ENVIRONMENT

#ifndef TROJKA

proctype environment() {
do
nc? ., .,
mdll
nd!l2
:: /Oall other actions that need to be produced or conslined
od
/a
Uinstead of this all producing, all consuming environment,
Owe may want to g a pecial scenario here

o
}
#endif
INIT STATEMENT
init {
atomic {
run input(something);
run underlying_service(something);
#ifndef TROJKA
; run environment()
#endif
}
}
SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-log(4)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@1f.
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NAME

mkprimer — generate a primer for torx

SYNOPSIS

mkprimer [ options ...] specification
mkprimer --list
mkprimer

DESCRIPTION

mkprimer generates from a\gn ecification file an xecutableprimer program (seeorx-primer (5))
and two configuration files. By dafult, mkprimer tries to use the suffix of thevgn secification file to
detect the specification languagghis can be werruled with the--languageoption. Bydefault, the name
of the generated primer file is desdl from the given gecification file name by omitting the file name suf-
fix. Thiscan be werruled with a-o option.

If no specification is gien, mkprimer lists the specifcation languages that it can handle, together with their
corresponding file name dixfes. Ifthe --list flag is given, mkprimer lists the specifcation languages that
it can handle, one per line, on standard output, and exits.

mkprimer takes its information about specification languages and file narfigesufrom a number of
mkprimer (5) modules in the distribution of TorX.

Use of a preprocessor withkprimer (1) is discussed imppmkprimer (1), m4mkprimer (1), andpre-
procmkprimer (1).

OPTIONS
-0 primer
This option specificies the name of thgmer that will be generated. By default the name is
derived from input-name by omitting the recognized language suffix.
--languagename

FILES

This option specificies the format of the input file.overrules the default file suffix association.
This option has to be accompanied by-theption.

--list  This option maks mkprimer list the specifcation languages that it can handle, one per line, on
standard output, after which it exits.

--config config-file
This option is only relant for specifications for which the generic, language independent
primer (1) is used. This option indicates that in the generatef primer programrither (1)
should be imoked with a-f config-fileoption.

--inputs gate-names
This option is not releant for Promela specifications. This option indicates thamts that ‘hap-
pen’ on gates irgate-nameshould be treated as inputh. also triggers the generation of the
file.torx and thefile.gates configuration files. (this command line option will probably be
removed, eventually)

--outputs gate-names
This option is not releant for Promela specifications. This option indicates thamts that ‘hap-
pen’ on gates irgate-nameshould be treated as outputs. It also triggers the generation of the
file.torx and thefile.gatesconfiguration files.(this command line option will probably be depr
cated)

primer The generated primerecutable. Thénterface to it is described torx-primer (5).

primer.gates
this file contains the informationwgin with the--inputs and--outputs options, agorx-config(4)
INPUT andOUTPUT entries containing onlyaje names, which makes it a suitable (additional)
configuration file fotorx.
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primer.torx
this file contains information about the location of the specification file, in the form of the-follo
ing entries in thetorx-config(4) format. The entries in this file can be used to generate a
SOURCESPECor SOURCEIUT entry fortorx-config(4), for example in atorx-extension(n)
file.

SOURCEGIVEN specification-given
Thespecificatiorfilename with whichmkprimer (1) is invoked.

SOURCEABS specification-absolute
Thespecificatiorfilename, but translated to an absolute path.

SOURCEREL specification-relative
The specificationfilename, but translated to a relatipath, relatve t the directory in
which the generated primer is written.

SOURCECWD directory
The absolute path name to the directory in which the generated primer is written.

TorXdir /share/torx/Primer/language-or-toolkit.pm
amkprimer (5) description file for a language or toolkit supported by TorX.

SEE ALSO

torx-intro (1), mkprimer-cadp (1), mkprimer-ltsa (1), mkprimer-trojka (1), torx(1), torx-primer (5),
cppmkprimer (1), mdmkprimer (1), preprocmkprimer (1), torx-config(4), mkprimer (5)

BUGS
For LOTOS gecifications the input specification needs teeha known suffix, which will guarantee that
this suffix is recognized bypen.caesarthe tool that is used to generate part offl03 primers. Usinghe
mkprimer --language option does not help here.
The primer.gatesfile (and the-inputs and--outputs options) are only useful if no other information needs
to be specified with thENPUT andOUTPUT torx-config(4) configuration entries.

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.@kbrimer .
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NAME
mscviewer — vier a Message Sequence Chart

SYNOPSIS
mscviewer [ -r ] [ -m mcastid] [ files ... ]
Bmsc [ -r ] [ -m mcastid] [ files ... ]
Bmsc -exit

DESCRIPTION
Themscviewerprogram reads MS€&'fromfiles, or from standard input if no files arevgn, and displays it
to the userdgep by step.Each MSC is displayed in a separate winddnstead of waiting for the whole
MSC to be wailable, it will immediately start displaying what it has read, and update the display as soon as
it has been able to read more of the MSC.

Bmscis a shell-lgel command that causes a runnimgcviewerto load the named MSC files, or to display

its standard input. The connection betw&enscand a runningnscviewerwill not be closed until affiles

(or the complete standard input) of tBensc command hee keen processed hyscviewer, in order to

allow the runningmscviewerto report possible error messages (e.g. about syntax errors) about the files that
it processes via the standard error ofBnesccommand that sent the files to if. Bmsccannot find a run-

ning mscviewer, it will start a nev one. T display the new MSC file(s),mscviewerwill reuse windavs

that contain a complete MSC andvlahe Reusetoggle actiated. If more windows are needed, yhare
created.

In general, it is probably best to only use Brasc command, and let it stamscviewerwhen necessary
However, one should beware of the fact that whenBmsccommand is gien when nomscvieweris cur
rently running, theBmsc will * ‘become” a mscviewercommand, which islong-running’ and will only

exit when all its windows are closed or tQaiit button is pressed (or Bmsc -exitcommand is gien). In
contrast, 8msccommand gien when amscvieweris already running will exit as soon as its files or stan-
dard input are processed by the runmimggviewer.

The -r command line option of botmscviewerand Bmsc will activate theReusetoggle button for the
windows that will contain the MS€'gven on he same command line or via standard input.

When Bmsc is started with only command line optiom mcastid or when environment ariable
TORXMCASTID was =t, the MSC viewer tries to connect to the addressdn the mcastidand to use

the resulting connection as a remote control connection to synchronise displaying a particular step in the
MSC viever. Whenever the user does something in the user interface that selects a different step in the
MSC, its step number is written to the remote control connectidhenaer a gep number can be read

from the remote control connection, the corresponding step is displayed in the MSC viewer.

WhenBmscis started with only one command line parame#xit, the runningmscviewerwill clean up
and exit.

The MSC file should be iavent orientedextual representationmscviewerindicates both‘hormal” end-
of-msc and‘abnormal’ end-of-input without having seen end-of-msc. Tim®fmal” end-of-msc is visu-
alized by drawing horizontal bars at the endwafginstance in the MSCThe *abnormal’ end-of-input is
visualized by draing at the end of each instance of the MSC a stippled/dotted contininuation of the
instance, and ending that with stippled/dotted horizontal bars.

BUTTONS
At the bottom of the MSC viewer there areesal buttons. TheSave as button opens a dialog box that
allows saving of the MSC in postscript form (by choosing or entering a file name ending in a .ps suffix) and
in textual form (by choosing or enteringyasther file name).
The Font down and up arn buttons decrement resp. increment the font size. When a font size change
makes this necessaflgbels are maed to the right to keep them visible.
The Highlight toggle utton enables and disables highlighting (default: enabled). Independent aitthis b
ton, thestep numbeof the MSC item under the mouse is shown inStepfield. Stepnumbers start at 1,
and are assigened when gecondpart (target) of a message is se&tep number 0 is special: it used to
refer to the instance headerd/hen highlighting is enabled, the item under the mouse is highlighted by
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drawing a box arround it and making the avrdlightly bigger Also, when a n& item is added to the
MSC, it is highlighed.To highlight the item for a knen step enter the step number in ti&tepentry field,
and hit the returndy. The MSC windav automatically scrolls to makthe highlighted item visible. If a
step number is present in t&ep field, the down and up amobuttons can be used to decrement resp.
increment the step numbéo move e highlight up resp. down in the MSC.

The Reusetoggle button indicates that its windanay be reused for a weMSC, when end-of-input has
been seen for the MSC currently displayed in(default value: unset, except whewverridden by ar com-
mand line option ofmscvieweror Bmsc).

The Closebutton closes the MSC windg and, if this was the last remaining wingloexits the progam.

The Quit button closes all MSC windows and exits the progam.

SEE ALSO
torx-intro (1), xtorx-showmsq1), log2msq1), torx-logclient(1), jararacy (1), tmcs(1),
Ekkart Rudolph, Peter Graubmann and Jens GrskioTutorial on Messge ®quence ChartsComputer
Networks and ISDN Systems, Volume 28, Issue 12, June 1996, Pages 1629-1641

FILES
/tmp/mscviewer$USER$DISPLAY
file to communicate tcp port number on whinkcviewerlistens forBmscto connect

/tmp/mscviewer$USER$DISPLAYpid
the file containing a list of process identifiers (one per lin@)sadviewerand its subprocesses

NOTE
TheBmsccommand was named (and designed) afteBthkell-lerel command of thesam(1) editor.

BUGS
The current implementation expects edstatement of the MSC in gent oriented tetual representation
to be on a separate line. The outpulbg?msdg1) complies to this limitation.

The ‘endinstance’ statements in the MSC are ignored; ttendsmsc’ statement is used to close all
instances.

Only a limited subset of the MSC language is implementéaid input is assumed; only very limited
checking is done.

The syntax recognized for the MSC language is inferred from the tutorial mentionvedlatbamot checkd

with a more formal syntax description. In particulascviewerexpects double quotes (") to be present

for MSC items containing whitespace -- whether this is consistent with the MSC standard has not been
checked.

Whenmscvieweris started, it checks if other instances of it are running. If sg,afeekilled. This vas
added to clean up rurway processes.

Whenmscvieweris given multiple files that are to be processed simultaneoitshas a tenderncto pro-
cess the files one after the ottierevase orderinstead of procesing them in parallel, step by step.

It is counterintuitive that theStepup arrow button maves the highlightdown(because the up button incre-
ments the step numbend the steps are numbered increasing from top to bottom).
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NAME
partitioner — weight-based test prinaéi selection for primer

SYNOPSIS
partitioner [ options ...] configuration-file ...

DESCRIPTION
partitioner is anexperimentalprogram to partition input test primiéis (stimuli), associate weights with
the partitions, and to use those weights when a stimulus has to be randomly ¢hdserTorX tool archi-
tecture it is placed between the \&riand the Primer partitioner “ speaks'thetorx-primer (5) interface
on its standard input and output, and it starts its Primer sub-program (process). It is possiaertdtha
ple partitioners, one after the other.

partitioner partitions the input actions (stimuli) that it gets from the Primer based on information that it
reads from a configuration fildt then adds weight information to the partitions, and uses this information
when the Dner asks it for a random input.

partitioner takes the command line options asegi in torx-primer (5). Mostof these it just passes on to
the Primer that it imokes. Onstart-up, thepartitioner reads itsconfiguration-filewhich is similar to the
torx-config(4) configuration file, and the configuration file of theersector(1). partitioner looks for the
entriesPARTFILE (which contains the name of the file containing the weights-patterns combination),
SPEC, SPECFLAGS, RUNDIR andSEED.

OPTIONS
partitioner supports the following commandline options, which are all just passed toraprimer (5)
that it invokes.

-snumber
the seed for the random number generator

-i gatesl,gate2,gate3,...
the list of input gates. Note there are no spaces between the gates!

-0 gatesl,gate2,gate3,...
the list of output gates. Note there are no spaces between the gates!

-Salgorithm
the algorithm which can bieco, tracesor simulation.

-d delta-event-tag
thedelta-event-tags used for quiescense in the interface.

CONFIGURATION FILE
The configuration file consists of a number of single-line entries asxiftonfig(4). Seeral entries hee
afieldid. Anid is just an arbitrary name, that is intended to group together entries that describe informa-
tion about the same Primer: these entries should contain the same vadue for

PARTFILE filename
the name of the file that contains the association between actions (action patterns) and the weights.
The format of this file is described in the section PARTITION FILEWelo
SPECid filename
The filename of explorer/primer prograth The explorer/primer program will be started from
the directory gien with theRUNDIR entry forid. Note that the default value fRUNDIR is not
the current working directory!

SPECFLAGS id arguments
(Additional) arguments that will begin as aguments to the explorer/primer programicivhen
it is started. Default value: unset

RUNDIR id directory
The directory from which the explorer/primer programidinill be started. Default value: the
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directory containing the explorer/primer program as specified iSR#C entry forid.

SEED number
specifies the seed for the random number generatdris also passed down the theoked
Primer Note: it is better tanot specify this in the configuration fileybto just use the valuevgn
with the--seedflag.

PARTITION FILE
The partition file format is>@erimental. Currentlyit just contains Tcl commands to associate names and
weights to patterns. The command to mé#de association is

em_add_patternpattern[list name weighit

(where the square brazis [ and ] are part of the Tcl commandhe namegives the partition name, and
weightgives the weight for that partitionThe weightcan be the empty string ( which is interpreted' s
diveded by the number of partitiohs'The weight of an individual input action is then computed‘as *
divided by the number of elements in its partitiorThe Tcl variablePARCOUNT is set to the number of
partititions.

PRIMER-DRIVER INTERF ACE EXTENSION
The partition names and the weights of theviiddial actions is shown in the output of 8eINPUTS
torx-primer (5) command.The partitioner extends the output that it gets from its Primer witto &sidi-
tional fields:

partition=namel,name?2,...
wherenameis the name of the partition to which thesat belongs. If there are more partitioners
between Primer and »ar, then eachpartitioner adds its own partition name (preceded by a
comma) to the right of the partition name(s) already put their by its subprocess (Primer).
Rephrased: the partition names from partitioners from Primer t@Tappear in orderfrom left
to right, separated by commas.

weight=value
the weight of the individual actionThe weights are normalised: the sum of all weights of the
input actions should be 1.

EXAMPLES
We gve here as example the configuration files and partition files foondet@ partition scheme, i.e. we
have a ‘top-level” partitioner and a‘level-1"" partititoner The ‘top-level’’ partitioner is supposed to be
invoked by the Driver, and the “level-1" partititoner irvokes the Primer.

CONFIGURATION FILE: top.cfg

SPEC s ./partitioner
SPECFLAGS s Ivll.cfg
PARTFILE top.part

# initialise patterns

set user 1

while {$user < 20} {

# em_add_pattern[10user$user” [list user$user {1.0 / SPARCOUNT]}]
em_add_patternTuser$user" [list user$user "1.0 / $user"]

incr purid
}
H=—======—=—=
SUB-PARTITIONER CONFIGURATION FILE: Ivil.cfg
H=—======—=—=

SPEC s dir/sub/spec/SUT.expr8
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PARTFILE IvI1.part

fras
T

SUB-PARTITIONER P ARTITION FILE: Ivll.part

Il
fras

em_add_patternTA! I [list a "0.1"]
em_add_pattern B! [ [list b "0.1"]
em_add_patternTC![ [list ¢ "0.8"]
em_add_patternID! O [list d "
em_add_patternTE![Y [list e ™
em_add_patternTF!I O [list f "]
em_add_patterrTerror!™ [list err "0.1"]

PARTITIONER PRIMER-DRIVER INTERF ACE OUTPUT
Below follows an example of output of tli& INPUTS torx-primer (5) command using the configuration
and partition files shown abe

C_INPUTS

A_INPUTS_START

A_EVENT event=cin!Aluser13 channel=in partition=a,userl3 weight=0.00268762549161
A_EVENT event=cin!Cluser13 channel=in partition=c,userl3 weight=0.0215010039329
A_EVENT event=cin!Aluser12 channel=in partition=a,userl2 weight=0.00291159428257
A_EVENT event=cin!Cluser12 channel=in partition=c,userl2 weight=0.0232927542606

A_INPUTS_END

SEE ALSO
torx-intro (1), torx-primer (5), intersector(1)

BUGS
Th implementation is built reusing parts of alreadigtng programs, and thus contains quite sddead”
code, &en in the configuration file format (thid parameter was introduced in tilersector(1) but is not
used here).
There should be a simpler format for the partition file. On the other hand, thgddssiity of Tcl may
have alvantages too, as demonstrated withvithée construct in the example “top.péanpartition file.
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@f.
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NAME
preprocmkprimer — preprocess input beforeking mkprimer

SYNOPSIS
preprocmkprimer preprocessof preproc-args ...] .newsuffix specificatioguffix

DESCRIPTION
preprocmkprimer invokes the given preprocessopn input filespecificationsuffixwith the gven preproc-
argsto generate the filgpecificationnewsuffibon which thermkprimer (1) is invoked.

SEE ALSO
torx-intro (1), mkprimer (1), m4(1) cppmkprimer (1), m4mkprimer (1)

BUGS

It is not possible to specify command line argumentsigprimer (1).
CONTACT

By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@kbrimer .
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NAME

primer — compute test primigs using explorer

SYNOPSIS

primer [ options .

torx --help

DESCRIPTION
primer starts the

..] explorer [ explorer-options ...]

gien explorer with the explorer-optionsand then offers theorx-primer (5) interface on

its standard input and output. Tégplorer should implement therx-explorer (5) interface.

Theprimer can b

e used in multipleréles”. Usually it will be used to devie test primitives using theioco

algorithm, (no-a or -Sflag is neededbcois the dedult). Itcan be used to generate the traces of a specifi-
cation, without building the suspension automaton as is donectmifor example, to generate the traces of
a test purpose (as in the configuration examplevdfoused with a-a tracescommand line flag). It can

also be used tox

ecute a test that was desdl in batch mode, by specifying specialeats (actions) that

denote verdicts in thgrimer configuration file (see below).

OPTIONS

The following command line options are supported:

-snr

-a algorithm

-D rundir
-f configfile

-C iokind

seed for the random number generator(s)

-S algorithm the test deviation algorithm to use. Acceptedhlues:ioco, sim (use as
simulator), andraces Default valueioco

start theexplorer in directoryrundir

the configfile defines the partitioning of the actiongepinput and output (and in the
future, aver multiple mioco channels). Ialso contains the representation of the suspen-
sion action. Theonfigfileformat is discussed belo

enable theoct algorithm. Thisalgorithm differs fromioco in the way tau (internal,
invisible) actions are treated when the suspension automatoitt.isiesco will not add a
suspension action to a state if it contains an outgoing tau (internal, invisible) transition.
If for iocofor a particular state the presence of such a tau action the only reason is to not
add a suspension action, then tbet algorithm will add the suspension action to the
state.

whereiokind is input, output, or input,output enables input, output (or both) comple-
tion. Whenwe want to do a’next”, we look if the action that we want to do is in the
menu, if so, we handle as before. If the action is not in the menu, and completion is
enabled for thisokind, then we just accept'do”) the action, It remain in the current
superstate, and change nothing.

The following obsolete command line options are recognized but silently ignored:

-i inputgl,02,...

-0 outputgl,92,...

-d event

-t iokind

CONFIGURATION FILE

input gate names
this is obsoleted by thé configfileoption

output gate names
this is obsoleted by thé configfileoption

representation of delta (suspension) action
this is obsoleted by thé configfileoption

channel types for which suspensimergs should be added
this is obsoleted by thé configfileoption, and is ne set automaticly for theknown”
algorithms

The (optional) configuration file contains blocksnaime=value tuples. Thefirst name=value pair of a
block should start in column O (i.e. not be preceded by whitespace), thaathealue pairs of a block
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should be preceded by whitespaddultiple name=value pairs may appear on the same line, separated by
whitespace.

In principle, the fields of a block may appear iy arder The following values fonameare recognized:

channel thevalueshould be a channel name (foco by corventionin for the input channel anout
for the output channel)A block should contain exactely onbhannelor verdict definition.

event the valueis a pattern for thevents that belong to the blocklhe pattern looks quite a bit
like a LOTOS ation. Thepattern consists of one or mongpeessions, where thxgres-
sions in the pattern are separated glaanation marks ('!I'). An expression can be ard/
(consisting of letters, digits and underscore), or a word followed by a corfysagarated
list of expressions between parentheses ('(" and ’)’). In the pattern al$tean be used
instead of an expression or sypression. Thewumber of ' in a pattern must match the
number of 'I' of the gent from the specification that it tries to mateh.block may contain
multiple event occurences.

iokind thevalueshould benput or output to indicate whether the block lists input (stimuli) or out-
put (observation) actionsA block should contain at most ofekind definition.

suspension thevalueis the @ent (action) that denotes quiescense (or suspenskeon)the algorithms
ioco, sim andtraces an action ‘delta” is automatically added for channeut. A block
should contain at most osaispensiondefinition. If the suspmode(see below) for a chan-
nel isrecognize thensuspensiorcan be a pattern as describeddoat.

suspmode thevalueshould becompute or recognizeto indicate whether suspension actions should be
computed or recognized for the channédr the algorithmsoco andsim suspmodds auto-
matically set tacompute for channelout; for algorithmtraces suspmodeds automatically
set torecognizefor channebut. A block should contain at most osespmodedefinition.

verdict thevalueshould be a verdict: theexdict that is to be associated with thent name=value
pairs of the block A block should contain exactely oobannelor verdict definition.

EXAMPLE
The folloving exampleprimer configuration file defines wvchannels if,out) with their respectie input
and output typesigkind=input) resp. {okind=output), and the actions thatbeélong” to the channels,
which are gien using patterns. The default algorithingo) automatically adds the implicit actiofdélta”
to the list of output actions. This valudélta” can be oerruled by explicitly adding the wanted value to
thechannel=outblock, for examplesuspension=my_delta

channel=in
event=cfsap_inOjoin(00
event=cfsap_infdatareq()
event=cfsap_inlleave
event=udp_inludp1M
event=udp_inludp20
event=udp_inludp30
iokind=input

channel=out
event=cfsap_outl]
event=cfsap_outllJ
event=udp_outludp1l
event=udp_outludp2l
event=udp_out!udp3l
iokind=output
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SEE ALSO
torx-intro (1), torx-primer (5), torx-explorer (5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
primexp — provide torx-explorer interface to torx primer

SYNOPSIS
primexp primerprog [ primerprog-args ... ]

DESCRIPTION
primexp provides access to a TorX primer via therX torx-explorer(5) interface. primexp starts the
given primerprog program with the optiongbrimerprog-args and communicates with it using tierx-
primer (5) interface on the standard input and outpufpmerprog. primexp offers the ©rX torx-
explorer(5) interface on its own standard input and output.

This allows the use of CADP tools with TorX primers udioix_open(1). For example, the CADBciq1)
simulator can be run on progrgrimerpiog as follows:
torx_open 'primexp primerpiog’ ocis

BUGS
The environment variablEORX_ROOT is not supported.

NOTE
TorX used to contain a dérent (undocumented) program with the ngriemexp. That program was just
a wrapper aroungbrimer (1). It did not add ay functionality to TorX and as therefore renved, and the
name is na reused.

SEE ALSO
torx-intro (1), torx_open(1), torx-explorer (5), torx-primer (5), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.0 of torx.
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NAME
pui — simple primer user interface

SYNOPSIS
pui primer [primer-args... ]

DESCRIPTION
pui offers a simple (textual) user intace to a primeithat is just a bit nicer than therx-primer (5) com-
mands offered directly by a primelt is mainly meant for debugging (or getting a better understanding of)
a pimer. Whenpui is started, it prints anverview of the commands that it recognizes.

SEE ALSO
torx-intro (1), torx-primer (5).

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME
smileexp — use smile as symbolic explorer formd®

SYNOPSIS
smileexpcr-file

DESCRIPTION
smileexpimplements a symbolic explorer for TOS wsing the symbolic LOOS dmulatorsmile. It starts
smile with the given common representation filer-file and offers the TorX>glorerprimer interface on
standard input and output.

BUGS
The environment variablEORX_ROOT is not supported.
Becausemile need X Windows to run, alsmileexpcan only be run when X Windows is running.
SEE ALSO
smile(1), torx-intro (1), torx-explorer (5), environ(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME
tcp — tcp connection program

SYNOPSIS
tcp [ -w ] [ peerhos{ peerport

DESCRIPTION
tcp opens a connection to port numipererportof hostpeerhost if given, or the local host otherwisef
takes more than 10 seconds to m#ie connectiontcp reports an error andigs. If this succeeds, it aits
for input on standard input and messages thateaove the connection, until end of file is detected on
either one of these. If thav flag is given, after end of file on standard input it will continue titvior end
of file on the connection.

Input arriving on standard input is senddothe connection to the pe@nd messages arrivinye the con-
nection are printed on standard output. When end of file is detected either on standard input or on the con-
nection,tcp prints a diagnostic and exits.

Diagnostics are printed on standard error.

SEE ALSO
torx-intro (1), udp(1), hexcontex(1), unhexify(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
tmcs — tcp multicast service

SYNOPSIS
tmcs [-i ] [ -p portnr]

DESCRIPTION
tmcs implements a simple tcp multicasting service. It is usedoby(1) to keep multiple viewers (that
visualize the test run) synchronized.

tmcs opens a socket at pgoortnr, if given, or the first free one. If this succeeds, it prints on standard out-
put a line of the form

ipaddr hostname localportnr
wherelocalportnris the number of the opened poBoth ipaddr andhostnamenay hae the \alue0.0.0.0
After this it waits for connections that are made to the socket, and for messagesvinatvarthese con-
nections. Eacmessage (usually: line of text) reasl over one connection is forarded oer all other con-
nections. tmcs will exit when its last connection is closed. Initially it has no connections, so in order to
male it exit (without explicitly killing it) at least one connection must be made to it.

When irvoked with the -i flag, it will start a command interpret&therwise, inoke it as or example
var=‘tmcs|head -1'
to get the port number of tmcsvar.

COMMANDS
The following commands can bevgn on he standard input dfcs, when it was imoked with the-i com-
mand line option. The commaneaykvord (printed in capitals in this section) is recognizeghmdiess of
case (uppercase, lowercase, mixed).

PARTNERS
prints a list of partners (connections) on standard output
ADDRESS
prints line containing the local address to standard output (as done after startup)
DEBUGLVL [ nr]
sets debuggingVel. Dehug level O disables debugging, for the other modes, see the source.
HELP prints an @erview of accepted commands on standard output
SEE ALSO
torx-intro (1), torx-logclient(1), tcp (1), torx (1), kill (1)
CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-hostname — print hostname taken from network database

SYNOPSIS
torx-hostname

DESCRIPTION
torx-hostname prints the result of
gethostbyaddr( gethostbyname( hostname() ), AF_INET )
Rephrased: it prints the name of the current host, as seen by the networking code.

torx-hostnameis invoked by adaptor(1) to get the name of the current host, wheABDRESS entry in
a torx-config(4) configuration file contains the special host nameenthost. See the first example in
torx-config(4).

This ugly hack is there, toraid problems when we run torx in cygwin under wingdo where the normal
hostnamé&1) anduname(1) (when ivoked with the-n option) commands return the hostname as set under
windows, which may hee ro relation whatsoeer with the current (networking) host name.

Essentiallythis command is only there to neathe conference protocol example work.

SEE ALSO
torx-intro (1), adaptor(1), torx (1), torx-config(4), hostname&1), uname(1)

BUGS
If, in theadaptor(1) and the encoding/decoding rules and configuration, we would use IP addresses instead
of host names to identify machines, we would neehais problem.

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-logclient — connect torx log monitor command to torx

SYNOPSIS
torx-logclient [ -m mcastid] host port-- command options ...]

DESCRIPTION
Utility program to connect the \ggn command(with its optiong as bg monitor to thetorx(1) that is
already running and aiting for log monitor connections at tcp port numpert of host (or ip number)
host

When irvoced with them mcastidcommand line option, it sets environmeatigbleTORXMCASTID to
mcastidbefore starting the gén command

Usually this command will be woked by torx (1); it is not expected to be used directly by the user.

SEE ALSO
torx-intro (1), torx (1), torx-log(4)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
torx-mans - list TorX manual page file names

SYNOPSIS
torx-mans

DESCRIPTION
torx-mans prints the names of the manual pages @iXT(followed by a newline character) on standard
output. (Actuallyit prints the names of the files in thean subdirectory of the directory in which TorX is
installed.) Theorx-intro (1) man page will be the first in the list; the other pages will apear per section in
alfabetical order This list can then be used to produce a listing of all manual pages.

EXAMPLES
nroff -man ‘torx-mans'
groff -man ‘torx-mans‘ > /tmp/torx-mans.ps

NOTE
Here, TorX refers to the distribution, not to the program; the progpan(l) will usually be installed in a
subdirectory “bin’ of the TorX installation directory.

SEE ALSO
torx-intro (1), torx-root (1), environ(5)

BUGS
The environment variablEORX_ROOT is not supported.

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.0 of torx.
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NAME

torx-querypr — query the TkGnats database
SYNOPSIS

torx-querypr
DESCRIPTION

torx-querypr is a (Tcl/Tk) utility to query the TkGnats problem database for #agable problems or
about the status of a submitted problem.

Thetorx-sendpr main windav supports context sensig mline help for most fields skm on the winda.
By clicking on the text field, for example 'Class:’, the online help will popup.

If you click the 'Do Query’ Iitton without selecting anything else you will get all problenailable. To
restrict this number you fill in one oreeal fields &aible on the windw. This selects only those problem
reports which comply with the selection you just entered.

SEE ALSO

torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-config(4), torx-log(4), xtorx (1).
CONTACT

By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-root — report TorX installation directory

SYNOPSIS
torx-root

DESCRIPTION
torx-root prints the name of the directory in whicbrX is installed (followed by a newline character) on
standard output. If theaviableTORX_ROQOT is present in the @itonment, and its value is not the empty
string, its value will be printedOtherwise, the directory name that was configured during the installation
of TorX will be printed.

NOTE
Here, TorX refers to the distribution, not to the program; the progpan(l) will usually be installed in a
subdirectory “bin’ of the TorX installation directory.
SEE ALSO
torx-intro (1), environ(5)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.0 of torx.
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NAME
torx-sendpr — problem report utility

SYNOPSIS
torx-sendpr

DESCRIPTION
torx-sendpr is a utility to report problems, mistakes or requests farfeatures in TorX.

The main windw contains a number of fields whichvgab be filed in by the user to report a problem.
For a proper and quick diagnostic we advise you to fill in all the fields of the form.

Some fields are already filled in byrx-sendpr to lift the burden of the user of filling in all the fields, :-).

Thetorx-sendpr main windav supports context sensig aline help of the most fields slva on the win-
dow. By clicking on the text field, for example 'Class:’, the online help will popup.

The fieldsCategory, Submitter-1d , Originator and are obligatory and need to be filled in.

The Synopsisfield is used to describe the problem in one line, a short summary of the problem. This field
is used in the “Subjectline of the emails send out by the problem-report tracking system.

The text fieldDescription, How-To-RepeatandFix are used to get a full detailed description of the prob-
lem, hav to repeat the problem, andvado fix the problem, if you kn@ a lution.

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-config(4), torx-log(4), xtorx (1).

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx — execute test on-the-fly

SYNOPSIS
torx [ options ...] configuration-file ...
torx --help

DESCRIPTION
torx reads the gen configuration file(s), starts therimer and adaptor specified in the configuration
file(s) (seetorx-config(4)), after which it either starts on-the-fly test generation aedugion (when the
--depthoption was gien) or prints its prompttéster>) on gandard output and waits for user commands
from standard input.When torx detects an errpiit prints a Fail verdict together with the the list of
expected outputwents to standard output angits. Theoutput of the commandswgn to torx is written to
standard output; diagnostics of fm@mer andadaptor are printed to standard error.

To ke added: the command line arguments with whidimer andadaptor are invoked.

A basic concept itorx is thebasic test actioor event. As representation of arvent torx basically uses
LOTOS-like rotation (consisting of gatename followed by zero or mokalue-expressionsvhere each
value-expression is preceded by axclamation mark!]), with the extension that it may contaiariables
in the \alue-epressions. Theseariables hae the following form:var_type$nr where the$nr part is
optional. Herdypeis the type of the variable, amd is a sequence number to readariable occurences
unique in theevent. The specialeent suspensiofis represented bfSuspension)

Each test step thdabrx executes (as result of a command, or durixgcation in automatic mode) is
reported on standard outpuEach test step appears on a separate line, containing from left to right: the test
step numbertheiokind (input or output), an opening parenthesi§ the channelname, a colon:}, thepco

name, a closing parenthesj} @ colon (), followed by theevent. For suspensiomvents thepconame and
preceding colon are omitted.

OPTIONS
Apart from the--help option, alltorx options that can be set from the command line can also be set as con-
figuration file option (seorx-config(4)). Thecommand line optionsverrule settings specified in a con-
figuration file.

The following command line options are supported:
--help print the version number and awepview of the command line options, and exit.

--batch start the tester in batch modén this mode naadapter is started, but a batch test in
Aldebaran (.aut) format is generated on standard output, of deptlvemsvgih the
--depth flag. Bydefault, this will hare the format of a tree (i.e. there will be ngcles)
This is rather ne and not

--batch-automaton
generate the batch test in the form of an automaton (may coptdés)c Notethis flag
does not imply the-batch flagwhich must be separatelyvgn.

--depth nr (config: MAXSTEPS) start the tester in automatic mode, trxéowgenr of test eents,
and exit when doneThe automaticecution can be interrupted by givingstop com-
mand, which causes a prompt to be printed.

--no-depth (config: MAXSTEPS) startorx in manual mode, with unlimited depth (this is the
default)

--seednr (config: SEED) usar as seed for random number generator(s)

--no-seed (config: SEED) use random seed (based on current time) (this is the default)

--log file (config: LOGFILE) write log tdile. If file already &iststorx will extend the file name

to be unique, by extending it with the strifig” wheren is the smallest number (from 0)
that makes the file name unique.
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--no-log (config: LOGFILE) do not write a log-file (this is the default)

--logmon command
(config: LOGMON) start torx log monitoringpmmandas background process that can
continue to runen dter torx itself has exited, and write log to its standard inutl-
tiple --logmon command line options may bevgn, to start multiple commands (e.g. to
use multiple vievers). Theconnection ta&aommands made via the utility programorx-

logclient(1).
--no-logmon (config: LOGMON) do not start a log monitoring command (this is the default)
--trace file (config: TRACEFILE) read trace frofile.
--no-trace (config: TRACEFILE) do not use a trace-file (this is the default)
COMMANDS

The commands dbrx are grouped in three sections: 1) general ones, 2) commandsveh@itfgimation
about the current teskecution status, without changing the currexéosition ‘state’, and 3) commands
that execute a (sequence of) testing step(s).

general
help print an werview of the recognized commands.
quit (clean up and) exit the tester

informational

The following commands only print information, without doing a test step. These commands do not cause
a date change iprimer or adaptor.

path print the path (thevents done from start till now)

menu print the menu (distinquishes inputs from outputsach menu-element is printed on a
separate line, containing from left to right: tle&ind (input or output), followed by a
colon (), thechannelname between parentheses, followed byeteat.

trace print the currentwent from the trace that we follow
state print the state(vector) (internal format of fhxémer)
menusize print the size of the menthis command will probably be deprecated)
statesize print the size of the state(vector) (internal fornftit}s command will probably be depr
cated)
execution

The following commands (may) cause thescrition of a testing step. Some commands can only be
executed if the (parenthesized) condition at the start of tixplaeation belw holds. Iftorx is unable to
execute a command, it will print an error message to standard output, and issuerampt. Notein the
commandsext, step, input, and output, the parentheses around the channel name argument are part of the
command syntax and can not be omitted.

io select randomly input or output, to be used in next step

next (chan) input-event
(input-eventisin menu) do one step usimput-event

next do one step (using the result of lastommand)

step €han) input-event
synonym fomext (chan) event

step synonym fomext

input (chan) event
(eventisin menu) do one input step usiegent

input event (eventisin menu) do one input step usiegent
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input (chan) (menu ofchan is non-empty) do one input step, from charotin
input (input menu is non-empty) do one input step, from randomly chosen channel
output (chan)  do one output step, from chanicehn

output do one output step, from randomly chosen channel

auto switch to automatic mode: do steps, randomly choosing in- and outputs until end of test,
or until interrupted by thetop command

auto nr asauto, but do at moshr steps

usetrace use the current traceent for next step

autotrace switch to automatic mode: do steps, following the trace, until end of test, or end of trace,
or until interrupted by thetop command

autotrace nr asautotrace, but do at moshr steps

stop interrupt theauto or autotrace command and print a prompt.

EXAMPLE

Below we show a sh(1) shell script that demonstratesahtorx can be used in ‘batch’ mode to repeatedly
execute tests upto agn number of test steps, for avgn set of mutants, using a different random number
seed in eachxecution run. We asume here that the mutant can be selected by settincatiable
MUTANT in the ewvironment. Theeommand used towoke torx is split-up wer sevaal lines for clarity.

#!/bin/sh

first=1

beyond=1000

depth=1000000

mutants="111 222 333 444 555 666 777 888 999 000"

export MUTANT

i=$first
while test $i -It $beyond
do
for m in $mutants
do
MUTANT=$m
torx --depth $depth \
--seed $i\
--log testloop.$i.$m.log \
config.if \
> testloop.$i.$m.out 2>&1
sleep 60
done
i=‘expr $i + 1
done
The assumption behind this script is that the implementation under test will be started by (a shell script
started by)torx (actually: by the tornadaptor) which means that it (the implementation resp. the shell
script) will see variable MUTANT in its environment, and act on it.

SEE ALSO
torx-intro (1), mkprimer (1), torx-logclient(1), torx-primer (5), torx-adaptor (5), torx-config(4), torx-
log(4), xtorx (1), sh(1)

DIAGNOSTICS
The diagnostic messagesprfmer andadaptor are passed on to the standard ertban aror is encoun-
tered in an command\gin to torx, an gpropriate error message iv@i (on standard output), and awme
prompt is printed. The error messages should be self-explanatory.
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RETURN-VALUE
In case of normal termination (whether or not an error is fotomg)always returns with a O exit statug
non-zero exit status will only bevgih when an (unforeseen?ternal or external error makes normal ter
mination impossible.

BUGS
The diagnostics gbrimer andadaptor appear interspersed with the outputark; giving torx an empty
command (just press return) prints avrprompt.
Using a syntactically wrongwentas argument to a command will catise to exit.
The --depth flag should be treated in a slightly differenayw after automatically doing the test steps
required by this flagiorx should eecute commands gén on gandard input, until end-of-file on standard
input, or until aguit command is gien. (havever, this would require batch scripts to be updated,toke
torx with standard input redirected from /dev/null)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.@1f.
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NAME
torx_open — run open/caesar tool on torx explorer program

SYNOPSIS
torx_open explorerprog-with-argumentg c-options] tool [.a|.o0].c] [tool-options]

DESCRIPTION
torx_open applies Open/Caesar totol to the (state space made accessable by) TorX explorer (with
optional aguments)yexplorerprog-with-arguments The explorerprog is accessed via its standard input and
output using théorx-explorer(5) interface. Ifexplorerprog needs to be ioked with argumentghen the
whole stringexplorerprog-with-argumentsnust be put between quotes in theotation oftorx_open such
that totorx_openit appears as a single command line argument, as shown belo

This allonvs the use of CADP tools with TorXeorers. Br example, the CADBcig1) simulator can be
run on progranjararaca(l) with specificatiorspecjrrc as follows:
torx_open 'jararaca -s -especjrrc’ ocis

This allows the use of CADP tools with TorX primers ugimgnexp(1). For example, the CADBciq1)
simulator can be run on primer progranmerprog (with argumentsrgs ..) as ollows:

torx_open 'primexp primerprog a&gs .." 0Cis
The automaton of the tester mfimerprog (with agumentsargs ..) can be generated locg format as file
testerbcgas follows:

torx_open 'primexp primerprog &gs ... generator testerbcg

BUGS
The environment variablEORX_ROOT is not supported.

NOTE
TorX used to contain a dérent (undocumented) program with the ngriemexp. That program was just
a wrapper aroungbrimer (1). It did not add ay functionality to TorX and as therefore renved, and the
name is no reused.

SEE ALSO
torx-intro (1), primexp(1), torx-explorer (5), torx-primer (5), bcg(LOCAL), environ(5)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION

This manual page documents version 3.9.0 of torx.
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NAME
udp — udp connection program

SYNOPSIS
udp [ -debug [nr]] [ - port portnr] [ -[no]printdata ] [ -[no]printdatahex ] [ -[no]delay ]

DESCRIPTION
udp opens a so&k at portportnr, if given, or the first free one. If this succeeds, it prints on standard out-
put a line of the form
HOSTPORT localportnr
wherelocalportnr is the number of the opened port, after whichaitsvfor commands on standard input
and messages that agian the soclet, until it detects end of file on its standard input, after which it closes
the socket andxéts. Therecognhized commands are discussedvheld/hen a message ares on he
socket, it outputs on standard output a line of the form
RECV peerhost peeraddr peerport data
if printing of data is enabled, and/drprinting of data in hexadecimal form is enabled, a line of the form
RECVHEX peerhost peeraddr peerport datahex
In these linepeerhost peeraddrandpeerportare the hostname, the IP number and the port number of the
peer and data and datahexare the contents of the message, as vedeesp. in hexadecimal formBy
default, output in headecimal format is enabled, and output‘irormal” format is disabled. This can be
changed using the command line optiejmo]printdatahex and-[no]printdata and with corresponding
commands, as discussed kelo

The-delay option enables randomly chosen 1-second delays (sleeps) between receipt of a message on stan-
dard input and forwarding of the messagerdhe sockt. If messages aug & the socket (fromaer the

network) during the delay (sleep), alsoyteaiffer from the delay Howeve, the FIFO behaviour of the pro-

gram is untouchedThis option is meant to (crudely) simulate the behaviouruffeling channels, such

that if there are multiple channels we may see random interigsaof the messages on the different chan-

nels.

The -debug [nr] option opens a hardcoded pseudo terminal (pty) on which debugging information is
printed. Theamount of information printed depends on the numeric debug meete(gée the source).

COMMANDS
The following commands can bevgn on he standard input afidp. The command éyword (printed in
capitals in this section) is recognizedaelless of case (uppercase, lowercase, mixed).

SENDHEX peerhost peerport datahex
send the data (g&n as fexadecimal string) to peer at p@eerportof hostpeerhost

LOCALADDR
print aHOSTPORT localportnrline to standard output (as done after startup)

PRINTDATA
enable printing of data “as resed”, in the form of RECV lines

NOPRINTDATA
disable printing of data “as resed”, in the form of RECV lines

PRINTDATAHEX
enable printing of data in hexadecimal form, in the forRBCVHEX lines

NOPRINTDATAHEX
disable printing of data in hexadecimal form, in the forrRBCVHEX lines

DEBUG [nr]
set debugging mode. Debugging mode 0 disables debugging, for the other modes, see the source.

NODEBUG
disable debugging
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BUGS
For the -[no]ldelay command line option there is no corresponding command that cameheogi gandard

input.
There is no option to set the seed of the random number generator used-fioo]tteday command line
option.
SEE ALSO
torx-intro (1), tcp(1), hexcontex(1), unhexify(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
unhexify — translate from hexadecimal to ascii

SYNOPSIS
unhexify

DESCRIPTION
unhexify reads hexadecimal strings from standard input and writes them in ascii form to standard output.

SEE ALSO
torx-intro (1), tcp(1), udp(1), hexcontex(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@f.
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NAME
xtorx-showmsc — shw a TorX run log as Message Sequence Chart

SYNOPSIS
xtorx-showmsc

DESCRIPTION
The xtorx-showmsc program is imoked by xtorx (1) wheneer the user askgtorx(1l) to shav an MSC.
The TorX run log is read from standard input.

The xtorx-showmsc program use$og2msd¢1) andmscviewel1) (via Bmsq1)) to do its job The com-
mand line arguments\gin to xtorx-showmscare passed on 8msq1). Thisis used bytorx (1) to pass a
-r option toBmsq1).

SEE ALSO
torx-intro (1), log2msg1), mscviewel1), torx-log(4)
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NAME
xtorx-showspec - shwa pecification file

SYNOPSIS
xtorx-showspecspecification-file

DESCRIPTION
Thextorx-showspec (1)program is imoked by xtorx (1) wheneer the user askstorx (1) to shav the spec-
ification of a primer or mutant (IUT).

The xtorx-showspe¢l) program takes a singlegament: the file name of the specification that is to be
shown.

xtorx-showspegl) tries to identify the specification file contents from the filéxsuh order to be able to
shaw the specification in a nicer way than just ad.t€urrently the following file suffixes are recognized:

.bcg  Binary Coded Graph filestorx-showspegl) shows it withbcg_edif1)

.aut  Automaton file;xtorx-showspegl) will check if there is a correspondinigcg file, and, if so,
shaw it with bcg_edi(1)

Other files are shown using the commaxtdrm -e lesdfile

The user is expected to extend (adapt, replatmx-showspe¢l) when more advanced behaviour is
needed.

BUGS
No check is done whether or not the viewing tools used are present.

SEE ALSO
torx-intro (1), bcg_edif(1), lesg1), xterm(1).
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NAME
xtorx — gui for the torx on-the-fly tester

SYNOPSIS
xtorx [ options ...] configuration-file ...

DESCRIPTION
xtorx (1) reads the configuration file(s), ifvgh, and opens a windothat contains the follging from top
to bottom: aMenubar, a Buttonbar, an Executed test stejpgne, éSpecpane, a/adict bar and aMessaes
pane. Thevindon manager may add\indow Title usually at the top.

Marny buttons and menu entries are enabled or disabled depending on the state irtovkid) is. For
example, buttons and menu entries that set testion parameters are only enabled while no testie
tion is taking place, i.e. either whetorx (1) has just been started, or after a test@tion has come to an
end. Atest eection can come to an end inawvays: 1) when an error is found, the tesfoaition run ends
automatically and 2) the user can end a running tescation by clicking theStop button in theButton
bar.

The Window Ttle displays information about the current configuration, primers, and mutants files, and
about currently selected primer and mutafiis same information is also added to khessaes pane at
the start and end of each test run.

The Menubar contains &ile menu to deal with files (and to clean tlessges pane, and to exit), Bref-
erencesnenu, aPrimersand aMutantsmenu to choose a primer or a mutant (see belowWjgwwmenu to

view a primer or a mutant source file (wheveable and/or configured), Bools menu to enable or disable
visualiation tools for the test run, andHelp menu. ThePrimers, Mutants View, and Tools menus are con-

text dependend; their menu-entries depend on the configuration file loaded and the primers and mutants
files (again, see below) that are loaded.

The Buttonbar contains theuttons to start and stop a tegeeution run, and to switch between manual
(single-stepping) and automatic tegeaution mode. When a teskeeution has been startextorx (1) is

by defwlt in manual mode. In manual mode, the user is in full control, and test steps can be done using the
buttons from theSpecpane. Inautomatic modextorx (1) controls the testing, by repeatedieeuting test

steps, making its own decisions about observing and stimulating. The automatic mode can be enabled by
clicking theAuto radio-tutton in theMode field of theButtonbar, after whid automatic testing will imme-

diately bgin! Clicking theManual button in theMode field switches back to manual mode. If a positi

integer value has been entered in Btepsbox in theButton bar when the automatic mode is enabled,

xtorx (1) will try to execute the specified number of test steps, after which it will switch back to manual
mode.

The Executed test stemne contains the trace (stepsoaited so dr) of the current>ecution run. Each
test step that isxecuted is appended here, preceded by the test step number.

The Specpane contains the test actions for the current state (possible inputs, or stimuli, and expected out-
puts, or obsemtions), together with buttons to stimulaRatdom Input, Selected Inpu) to observe
(Output), or to do an arbitrary test step, wheterx decides between stimulating and observiRgn(-

dom). Double-clickingon an input action will xacute this action.Additionally, if a trace of a previous

test execution run is replayed, the ‘current’ action of the trace will be shown, together wittioa lQJse

Trace to re-execute this action.

The Vedict bar displays the status of testing process. If the pane has color red it faikaas If the
color is green it meartest purpose was hitor trace is passeqwhen an attempt was done to replay a log
as a trace). If the color is orange it megest purpose was missedr inconclusive (was unable to com-
pletely replay the gen trace).

The Messaes pane is mostly used for logging and debugging purposes. It will contain the output produced
by the SUT (System Under Test), ifyatogether with debugging messages of various TorX tool compo-
nents. Themessages are grouped together for eachxestition run by lines (one alse and one belw all
messages for the test run) that start with a triangular button, followed by the configuration parameters for
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that test run.Depending on the version of thsh (tcl/tk) interpreter that is being used (xtorx is a tcl/tk
script), it is possible to hide and sthéhe messages for each individual tesication run by clicking the
first (usual left) mouse button on the triangulattén. Clickingthe second (usual middle) mouse button on
a triangular button scrolls the windato make its “partner’ visible.

DETAILS

The main windw of xtorx (1) is divided vertically in three main panes. The top pane consists Gitlgne
bar, the Buttonbar and thé&Executed test stepsne. Themiddle pane contains ti&pecpane, and th¥er-
dictbar The bottom pane justs consists of lessaes pane.

The relatve gze of these panes can be changed by clicking and dragging the first (usally left) oitarse b
in the small square resize buttons that appear on top of the pane bétoderthe panes are resized can be
influenced with théreferences -> OpaquePaneResizetting.

WINDOW TITLE
The windav title displays the current configuration, primers and mutants file(s), and the selected primer

and mutant (if ay). Thewindow title is added by the windomanager; not all winde managers do add

one, though.

MENU BAR

Themenubar contain all required operations for testing. The operations\adedlinto the catgpriesFile,
Preferences Primers, Mutants, View, Tools, and Help. We will discuss each of them in its own section.

FILE MENU

TheFile menu contains all operations whiclvalve gperations with files.

Open Configuration...

Open Trace...
Close Trace
Open Primers...

Close Primers

Reopen Primers

Open Mutants...

Close Mutants

Reopen Mutants

Set Lodfile Name...

Unset Logfile Name...

Clear Messages
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Open a configuration file. If thinit Gui From Config and Reset Gui Fiom
Config toggle buttons in th@referencesmenu are set, a number of settings and
menu entries will be initialised from the information in the configuration Tilee
following items will initialised (the correspondingrx-config(4) keywords appear
between parentheses): log fileQGFILE ), trace file TRACEFILE ), seed
(SEED), primers file and Primers menu PRIMERS), selected primer
(PRIMER), guides file andGuidesmenu GUIDES), selected mutaniqUIDE),
mutants file andutantsmenu MUTANTS), selected mutanMUTANT ), View
menu SPECSOURCEandIUTSOURCE), and visualizatiofools menu (OG-
MON).

Choose a trace file that is to be used in the nextxest#on run.
Do not use a (the previously) chosen trace file in the nextdasiten run.

Select a primer configuration file, and if this is succesful, updatétineers
menu, and enable tirimersmenu button and its menu entries.

Clear thePrimers menu, and disable therimers menu button, and deselect the
primer, if one was chosen from th¥imersmenu.

Reloads the primer configuration file, to refresh Bréamers menu when the
primer configuration file is changed.

Select a mutant configuration file, and if this is succesful, updatdtitents
menu, and enable tidutantsmenu button and its menu entries.

Clear theMutantsmenu, and disable thdutantsmenu button, and deselect the
mutant, if one was chosen from thieitantsmenu.

Reloads the mutant configuration file, to refresh ¥h&ants menu when the
mutant configuration file is changed.

Select the logfile name that is to be used in the nextxestitéon run.
Clears the logfile name, i.e. do not create a log in the nexixeestt®n run.
Clear theMessaes pane.
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Save Messages to File...
Save the messages in tidessges pane to the specified file.

Exit Exit the program. This will, hwever, not exit “‘independent’visualization tools,
eva if they are started fronxtorx (1).

PREFERENCES MENU
In the Preferencesnenu the following options can be enabled or disabled.

Start MSC If this option is set when th8tart button is pressed, thescviewe(1) will be
started viaxtorx-showmsd1) to visualize the test run. (default value: enabled)

Set MSC Window Reuse Button
This option sets the initialaue of theReuse button of the mscviewer(1).
(default value: enabled)

Use Bigger Fonts Change all fonts to a different one (that should be bigger). This option is meant
for demo purposes. (default value: disabled)

Init Gui From Config If this option is set, settings indicated in the description ofQpen Configura-
tion... command from th&ile menu will be updated if corresponding entries are
present in the configuration file that is opened. (default value: enabled)

Reset Gui From Config
If this option is set, settings indicated in the description ofQpen Configura-
tion... command from th&ile menu will be reset, unless th@t Gui Fr om Con-
fig option is enabled, and the configuration file contains corresponding entries.
(default value: enabled)

OpaguePaneResize An unpronounceable option with means that the contents of the panesvatt mo
as well during resizing of panes (while the mouse button is pressed; otherwise,
only the pane separator lines areveth and actual resizing of the pane contents is
only done once the mouse button is released). (default value: disabled)

Enable Trace Support Add aUse Trace button and a trace xéfield to theSpecpane, and aAutoTrace
button next to theAuto button in theButtonbar (by defult, these are hidden to
sa/e green space). It may be necessary to resizettme (1) window, to make it
wider, to make these buttons visible. (default value: disabled)

Enable Instantiation Support
Add aUse Instantiation button and an instantiationxXeentry field to theSpec
pane (by defult, these are hidden tovsasreen space). It may be necessary to
resize thextorx(1) windowv, to make it wider, to make these buttons visible.
(default value: disabled)

Showv Message Buttons
Add aClear Messagedutton and &Save Messages to File..button to the end of
the Messaes pane (by default, these buttons are hidden @ sereen space).
(default value: disabled)

Show Refresh Buttons Add aRefreshbutton and aauto- toggle button (by default: enabled) to the end of
the Buttonbar. If the auto- toggle lutton is disabled, th8pecpane (in particular:
the lists of possible inputs and expected outputs) will not automatically be updated
after a test step, but only after tRefresh button has been pressed (by algf,
these buttons are hidden tovsacreen space). (default value: disabled)

PRIMERS MENU
The Primersmenu gves a ist of primers of which one can be selected. This list is generated from the
primers file that is loaded via ttéle -> Open Primers menu entry (or automatically viaRRIMERS
configuration file entryas ascribed abee). If a PRIMER entry is present in the configuration file, it will
be used to set the @efit. Otherwiseif an entrynoneis present in th@rimersmenu, it will be the deiult.
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Otherwise, initially none of the primers will be selected.

Depending on the details of a particular configuration, the xestigon configuration parameters may be
incomplete when no primer is selected, which may causexasit®n runs to fail een before a test step
has been done. So, if a teseeution run #&ils in this way, make aure to check if you hee forgotten to
select a primer.

A side effect of selecting a primer in the menu can be that additional, primer-specific, configuration file(s)
are loaded, lik for example thetorx files generated bgnkprimer (1). Sucha file may contain, forxam-
ple, a primer-specifiSPECSOURCEentry.

Of course, what»actely happens when a primer is selected depends completely on the contents of the
primers file that was loadedzor a description of what can be specified in a primers file xt@e-exten-
sion(n). Example®f primers files can be found in the torx-examples distribution.

GUIDES MENU
The Guidesmenu gves a lst of guides of which one can be selected. This list is generated from the guides
file that is loaded via thEile -> Open Guidesmenu entry (or automatically via@UIDES configuration
file entry as ascribed abee). If a GUIDE entry is present in the configuration file, it will be used to set
the deéult. Otherwiseijf an entrynoneis present in th&uidesmenu, it will be the deifult. Otherwise,
initially none of the guides will be selected.

Depending on the details of a particular configuration, the xestigon configuration parameters may be
incomplete when no guide is selected, which may causex@sition runs to fail een before a test step
has been done. So, if a teseeution run fails in this wy, make aure to check if you hee forgotten to
select a guide.

A side efect of selecting a guide in the menu can be that additional, guide-specific, configuration file(s) are
loaded, lile for example thetorx files generated bgnkprimer (1). Sucha file may contain, forxample, a
guide-specific’GUIDESOURCE entry.

Of course, what exactely happens when a guide is selected depends completely on the contents of the
guides file that was loadedzor a description of what can be specified in a guides file xt@e-exten-
sion(n). Example®f guides files can be found in the torx-examples distribution.

MUTANTS MENU
The Mutantsmenu gves a st of mutants of which one can be selected. This list is generated from the
mutants file that is loaded via tikéle -> Open Mutants menu entry (or automatically viaMUTANTS
configuration file entryas described abee). If aMUTANT entry is present in the configuration file, it will
be used to set the @defit. Otherwiseif an entrynoneis present in th&lutantsmenu, it will be the deiult.
Otherwise, initially none of the mutants will be selected.

Depending on the details of a particular configuration, the xestigon configuration parameters may be
incomplete when no mutant is selected, which may causexgeesttien runs to fail een before a test step
has been done. So, if a teseeution run &ils in this way, make are to check if you hee forgotten to
select a mutant.

A side efect of selecting a mutant in the menu can be that additional, mutant-specific, configuration file(s)
are loaded, lik for example thetorx files generated bgnkprimer (1). Sucha file may contain, forxam-
ple, a primer-specifitJTSOURCE entry.

Of course, what»actely happens when a mutant is selected depends completely on the contents of the
mutants file that was loadedror a description of what can be specified in a mutants file xgg&-exten-
sion(n). Example®f mutants files can be found in the torx-examples distribution.

VIEW MENU
The View menu contains tw entries to viev the source of the specification resp. the implementation (or
mutant).
Primer source shaw the source file of the primer usixgorx-showspegl). Thisbutton is only

enabled if thaorx-config(4) configuration file contained SPECSOURCE (or,
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deprecatedSOURCESPEQ entry.

As mentioned abe in the section about tHerimersmenu, it is possible to set up

a primers file in such a way that selecting a primer from the menu causes an addi-
tional primerspecific configuration file to be loaded, that defines (0.8pPBC-
SOURCE entry for the selected primer.

Mutant source shaw the source file of the mutant usirtprx-showspegl). Thisbutton is only
enabled if thetorx-config(4) configuration file contained aTSOURCE (or,
deprecatedSOURCEIUT) entry for the selected primer.

As mentioned abe in the section about thdutantsmenu, it is possible to set up

a mutants file in such aay that selecting a mutant from the menu causes an addi-
tional mutant-specific configuration file to be loaded, that defines (ol&l]-a
SOURCE entry for the selected mutant.

TOOLS MENU
TheTools menu contains a list of toggle buttons to enable and disable visualization tools, or more generally
tools that work on théorx-log(4) log file of a testxecution run. This list is generated fronfOGMON
entries in theorx-config(4) configuration file(s) when a configuration file is loaded (or from a prioner
mutant-specific configuration file when a primer or mutant is selecBydjlefault, all entries in the list are

enabled.
HELP MENU
TheHelpmenu contains the following entries to get more information ansider¢query) and submit prob-
lem reports.
Help on TorX (to be implemented)
About TorX displays a dialog box containing copyright and contact information.
On Version (to be implemented)

Query Problem Reports (using tkgnats)...
Invokes torx-querypr (1) to open dakgnats(1) window to query problem reports.

Query Problem Reports (using web-bowser)...
(to be implemented)

Report Problem (using tkgnats)...
Invokes torx-sendpr(1) to open akgnats(1) windov to submit problem reports.
This can be used to report problems about the tool, inconsistencies, etc. to us.

Report Problem (using web-bowser)...
(to be implemented)

BUTTON BAR
TheButtonbar contains buttons and text entry fields to control xeeution of a test run:
Start button Starta test execution run. This means that tharx (1) program is started under the
control ofxtorx (1); xtorx (1) is merely a graphical wrapper aroundx (1).
Stop button Stopthe test gecution run, by asking theorx (1) program that was started via the
Start button to quit (exit).
Seedfield herethe seed can be entered for the random number generatmrit{a) and the

other TorX components will use. If the user has not filled in this entry when the
Start button is pressedktorx (1) will itself randomly choose a value and fill in the
field. Bydefault, this field is emptyOnce filled,xtorx (1) will not overwrite it.

Manual mode lutton  swichedo the manual mode of on-the-fly testing. this mode the user is in com-
plete control, and can use the buttons inSpecpane. Thids the default mode,
that is enteredvery time that theStart button is pressed,

Auto mode hitton switchego automatic mode of on-the-fly testintn this modextorx (1) will make
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all decisions; it is like a wser who continously presses tRandom button in the
Spemane. Ifthe Stepdield is filled with an integer value when tAato button is
pressed, only the specified number of steps will be done, after wtbiot{1) will
switch back to manual modeVhen an error is found while running in Auto
mode, the test run is endetVarning: when this mode is selectextorx (1) will
immediatelystart (continue) running the test.

AutoTrace mode button
This mode is onlyailable when a trace file is loaded, and this button is only visi-
ble whenPreferences -> Enable Trace Supporis selected.
switches to the automatic trace mode of on-the-fly testirtgs mode is lik a
user who continously presses thise Tace button in theSpecpane. Ifthe Steps
field is filled with an integer value when tAatoTrace button is pressed, only the
specified number of steps will be done, after whittrx (1) will switch back to
manual mode. When an error is found while running in Atgo& mode, the test
run is ended.Warning: when this mode is selectedtorx (1) will immediately
start (continue) running the test.

Stepsfield thisfield can be used to specify the number of test steps that should be done (at
most) when théluto or AutoTrace button is pressed (if an error is found before
the specified number of test steps is done, the test will be ended).

auto- toggle utton Thisbutton is only visible if thePreferences-> She Refresh Buttonssetting is
enabled.
When theauto- toggle button is enabled, the lists of inputs and outpgst® in
the Spegpane are automatically updated after each test step. Otherwise, these lists
are only updated after thefreshbutton is pressed. (default value: enabled)

Refreshbutton Thisbutton is only visible if thePreferences-> She Refresh Buttonssetting is
enabled.
Update the lists of inputs and outputerds in theSpegane.

EXECUTED TEST STEPS FANE
The Executed test stegmne displays a trace of the test steps whiele baen &ecuted: inputs that va
been sent as simulus to, or outputs thaeHhaen recaied as dosenation from the SUT Each test step is
preceded by the test step numb&he test step that is currently being visualized (or highlighted) by the
tools that were enabled in thieols menu when the test runaw started has a yedackground. lis pos-
sible to change the ‘currently visualized’ test stegtaorx by clicking the third mouse button in a test step,
or dragging the mousever the test steps with the thirditton davn. Notethat also each of the inddual
visualization tools can be used to change the ‘currently visualized’ test step.

SPEC FANE
The Specpane has tw lists next to each otheeach in its an sub-pane: a list dihputsand a list of
Outputs During a testxecution run, thdnputslist contains the possible inputeats (possible stimuli that
can be sent to the SUT) for the current state, anddtftputslist contains the expected outputeets
(obsenations that are expected from the SUT)a test &ecution run is ended because an error is found,
the Inputslist will be empty and theOutputslist will contain the expected obsations. Atthe same time,
the last gent in the Executed test stegsane is the last (erroneous, conflictingsalid) event that was
receved from the SUT.

The relatve horizontal sizes of these sub-panes can be changed by clicking and dragging the first (usally
left) mouse button in the small square resize buttons that appears on top of the panédoerdes panes
are resized can be influenced with Breferences -> OpagquePaneResizetting.

Under thelnputsand Outputslists the following buttons are present to controlvidiial test steps during
the test gecution run:

Selected Input send the inputvent that is selected in tHaputslist as stimulus to the SUT.
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Random Input let the program randomly select an inpugre and send it to the SUT.

Random let the program randomly decide between stimulating and observing, and then,
depending on the result of thigécision’, behare & if the Random Input resp.
theOutput button was pressed.

Output get an observation from the SUahd check if it is in the list of expected output
events.

If instantiation support @s enabled (see tireferences -> Enable Instantiation Supporbutton abwe),
under the buttons mentioned aboanother button and a text entry field are addédhen an eent is
selected in thénputslist, it is copied to the text entry field, where it can be edited. The copéatl may
contain a predicate (enclosed between square bragkeasmd “]’ ) that consists of one or more constraints
on the alues of the variables in thgeat. Theconstraints are separated by, there may be an optional
“;"" after the last constraint, before the closiflg.’ Whenediting the gent, the predicate may be deleted;
the constraints can be used as inspiration when choaslingsvfor the ariables. Notéehat it is not manda-
tory to choose values for albkiables -- it is also possible to change the constraints (or addnes) to
reduce the number of possible values for the variables, and let “the Sy&ermistantiator(1)?) then
come up with a singlealue. Thebutton can be used to try to apply the editeeng in a similar way as the
other buttons in th8peane:

Use Instantiation try to apply the action shown in the instantation field as tleinput event, i.e.
check if the instantiation is a valid one, and, if so, use it as a stimulus and send it
to the SUT.

If trace support was enabled (see Breferences -> Enable Trace Supporbutton abwe), under the bt-
tons mentioned alve another button and a text field are added. The text field is used to display the subse-
guent @ent from the trace, and the button can be used to apply it, in a similar way as theutitives in

the Spegane:
Use Trace try to apply the action shown in the trace field as the next input or owgmif ee.
if the action in the trace field is an inpwieet, use it as a stimulus and send it to
the SUT and otherwise, if the action in the trace field is an outpette get an
obsenration from the SUT and check if it is valid (in the list of outprengs), and
if it is identical to the action shown in the trace field.
VERDICT BAR

This bar contains a text field in which the verdict will beegiat he end of a testxecution run. Depend-
ing on the particular verdict, the color if the bar will be changed.

The pane is colored red when an errasviound (usually this means that an observationwetéiom the
SUT was not in the list of expected outpuéres) (in tradional termdail).

The pane is colored green wheteat purpose was hitor, when an attempt &s done to replay a log as a
trace, the end of the trace was succesfully reached without finding an error (in tradiongldasgns:

The pane is colored orange whetest purpose was missedr, when an attempt was done to replay a log
as a trace, the actual test run deviated from the tratejithout finding an error (in tradional terniscon-
clusive).

MESSAGES PANE
The Messaes pane is mostly used for logging and debugging purposes. It will contain the output produced
by the SUT (System Under Test), ifyatogether with deligging messages of various TorX tool compo-
nents. Themessages are grouped together for eachxestition run by lines (one alse and one belw all
messages for the test run) that start with a triangular button, followed by the configuration parameters for
that test run. Depending on the version of wheh (tcl/tk) interpreter that is being used (xtorx is a tcl/tk
script), it is possible to hide and sthéhe messages for each individual tesication run by clicking the
first (usual left) mouse button on the triangulattén. Clickingthe second (usual middle) mouse button on
a triangular button scrolls the windato make its “partner’ visible.
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X DEFAULT S
Currently it seems, there are no X defaults setting to be used for configuration.

FILES
aif torx (1) torx-config(4) configuration files

Oprimers primers files
Omutants mutants files

SEE ALSO
torx-intro (1), torx(1), torx-config(4), torx-log(4), xtorx-extension(n), xtorx-showspeg¢l), Xxtorx-
showmsg1), anifsm(1), aniwait(1), jararacy (1), mscviewel1), torx-querypr (1), torx-sendpr(1)

BUGS
It is not possible to instantiate variables wergs by hand when giving tt&elected Inputcommand.

Sometimes, during a testeeution run xtorx (1) may get into a state in which dtiseful” buttons are dis-
abled. Insuch a case, the only sensible thing to do is to us€ihe> Exit button to exit, and use the
ps(1) andkill (1) command to check foand Kill, runavay TorX processes.

Occasionally it happens that whetorx is started, in the windw only the Messaes pane is visible.The
solution is to use the small square resigttdm, half of which is hidden under the menu, baresize the
panes. Whetthe Specpane is visible again, it is very well possible that there only the Outputs are visible
(the Inputs are hidden as wellJhe solution is here as well to use the small square resize button that is now
completely at the left of the windo to resize the Outputs pane to reake Inputs visible.

A number of commands in théelp menu hae remained unimplemented too long.

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9 Xtarx.
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NAME
torx-config — configuration file for torx tester

DESCRIPTION
A torx (1) configuration file contains all information that is needed for a xestigon run. Some of the the
configation file entries can beverriden with command line options &frx (1), as will be indicated in the
ENTRIES section beiw. Currently the configuration file contains information that is used bfewrtint
components of torx: it contains information for the PRIMER, for the DRIVER, and for t#PABER. In
some cases, the same information is used by more than a single component.

For most settings, only one entry should appear in the configuration file(eyxqfl). The settings for
which multiple entry lines are allowed, are prefixed with an asterjsk (he ENTRIES section beko

Currently the configuration file has the folling format. Each configuration entry consists of a single line.
Such a line starts with aelword that indicates the kind of entrfEmpty lines and lines containing only
whitespace are ignored. Comment lines start with optional whitespace followed by a hash synmfibl (#).
relative file- and directory names are interpreted re¢atd the (location of) the configuation file in which
they appear,not relative © the location from whichiorx (1) is started. If an argument of an entry contains
whitespace, it should be enclosed between curly brackétarid “} * (because we treat each entry line as
atcl list). Seethe EXAMPLES belw to get an idea of he these rules work out in practice.

ENTRIES
The configration file entries are grouped in the following sections: 1) general ones;\2joa-run related,
3) PRIMER related, 4) ADAPTER related, 5) INSNTIATOR related, 6) internal, implementation
related: settings that should not need to be changed.

For most settings, only one entry should appear in the configuration file(eyxqfl). The settings for
which multiple entry lines are allowed, are prefixed with an asterjdbe{own. Note that this asterisk i®ot
part of the entry é&word!

GENERAL
This section contains the general configuration entries that may be useful in general.

ONCLUDE filename
Read the entries frofilenameat the point where this entry is encountered (and then continue pro-
cessing the file in which tH&ICLUDE entry was encountered)Varning: currentlyNO check is
made against recuva inclusion. Becareful!

EXECUTION-RUN
This section contains the settings that you may want to vary from onedestien-run to anotheeven
without varying the other settings, to neceute with a diferentseedor depth It is no coincidence that
most of these settings can bewuled from the command line &drx (1).

MAXSTEPS number
(torx (1) options: --depth, --no-depth) The number of steps to do. Also indicates that these steps
should be done indutomatic’ mode, whertorx (1) is started.Default value: unset (i.etorx (1)
will by default be in single-stepping mode).

LOGFILE filename
(torx(1) options: --log, --no-log) The filename of the logdfile that should be written. If aveslati
filename is gien, it is taken to be relat o the directory containg the configuration filé.a file
with the resulting name already exists, the filename will be extended with the sequenber
wherenumberis the smalles number that makes the filename unique. Default value: unset

[(LOGMON command
(torx(1) options: --logmon, --no-logmortprx (1) will start torx log monitoringcommandas a
background process that can continue to ken efter torx itself has exited, and provides tieen-
mandwith the text of the log file on its standard inptto LOGFILE need to be set for this to
work. torx (1) captures the standard output and standard error outpatohandas long as torx
is running) and prints this on standard error (preceded by a prefix). This is typically used to start
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tools that gie a prticular ‘view'’ of (an aspect of) the test ruWisualization can be such we
see for gample anifsm(1). The commandmay hae the form commandavitharguments#
xtorxTools in which case theommand with gjumentswill be run and thetorx Tools menu entry
will be present in th&torx (1) Tools menu. Dedult value: unset

TRACEFILE filename
(torx (1) options: --trace, --no-trace) The filename of the tracefile that should be read. Ifva relati
filename is gien, it is taken to be relag o the directory containg the configuration filBefault
value: empty

SEED number
(torx (1) options: --seed, --no-seed) The seed of the randum number generators used by the compo-
nents of ©rX. Default value: 4

PRIMER
This section contains the settings that you usually onke lia specify once when you start a test-cam-
paign.
SPECfilename
The filename of the explorer/primer prograifhe explorer/primer program will be started from
the directory gien with the SPECRUNDIR entry Note that the default value f&@PECRUNDIR
is notthe current working directory! Default value: unset

[BEPECFLAGS arguments
(Additional) arguments that will be\gin as aguments to the explorer/primer program when it is
started. Dedult value: unset

SPECRUNDIR directory
The directory from which thexglorer/primer program will be startedefault value: the directory
containing the explorer/primer program as specified irsfPEC entry.

SPECSOURCEfilename
The filename of the specification from which tixplerer/primer program wasubt. If specified,
xtorx (1) will enable the ‘Show primer” menu entry and when that menu entry is actied,
xtorx (1) will invoke xtorx-showspegl) with thefilenameas agument. Dedult value: unset

SOURCESPECfilename
Deprecated. UsSPECSOURCEfilenameinstead.

PRIMERS filename
The filename from whickxtorx(1) will initialise its Primersmenu (as if it vas opened with its
Open Primers... menu entry).If torx(1) is invoked without command line optiorgui and if
both PRIMERS andPRIMER are set, it will us®RIMERS to initialise its list of primers, and
usePRIMER to select one from this list, in order to produce the side effects necessary to run the
selected primerDefault value: unset.

PRIMER entryname
The menu entry thattorx(1) will select in itsPrimersmenu, or she in its title-bar if noPrimers
menu is presentlf torx (1) is invoked without command line optiofrgui and if bothPRIMERS
and usePRIMER are set, it will usé?’RIMERS to initialise its list of primers, anBRIMER to
select one from this list, in order to produce the side effects necessary to run the selected primer
Default value: empty.

GUIDES filename
The filename from whickxtorx(1) will initialise its Guidesmenu (as if it was opened with its
Open Guides...menu entry).If torx (1) is invoked without command line optiosgui and if both
GUIDES andGUIDE are set, it will us&sUIDES to initialise its list of guides, and u§&aUIDE
to select one from this list, in order to produce the side effects necessary to run the selected guide.
Default value: unset.

GUIDE entryname
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The menu entry thattorx(1) will select in itsGuidesmenu, or she in its title-bar if noGuides
menu is presentlf torx (1) is invoked without command line optiorgui and if bothGUIDES

andGUIDE are set, it will useSUIDES to initialise its list of guides, and u§2UIDE to select
one from this list, in order to produce the side effects necessary to run the selectedgiadé.
value: empty.

ONPUT gatename ignored encoding-routifpeoOf-routing
This feature specifies that thgeats on LO'OS gate gatenameare to be interpreted as input
evants. Seeéhe ADAPTER section for an explanation of the remaining arguments.

[(OUTPUT gatename
This feature specifies that theeats on LOOS gate gatenameare to be interpreted as output
evants. Inaddition, it can hee the same additional guments as thEeNPUT feature, but these are
all ignored for theODUTPUT feature.

CHOOSEINPUTS boolean
Indicate whether or not the DRIVER should select inputs from the menu, if the user does not
choose. Thids needed if ariochooseris used to choose values fasymbolic” events in the
Promelaspecification. Alleved values: O (false), 1 (true). Default value: 0

LABEL-DEL TA string
The string representation of the activefe that represents tlieltaaction, i.e. quiescence, in the
communication with the explorer/primer component. This value should be parseable 8% LO
evant. Defult value: Delta Note: this value is just aaldf which is &ailable to primer and
adapter when thlyeare started, and both can choose to ignordlitis value is also used when the
driver has to send a quiescenae® to the primerand the adapter did not include arest.

ADAPTER

This section contains the settings that you usually onke lia specify once when you start a test-cam-

paign.

ADAPTOR filename
The filename of the adaptelt will be started as a subprocesgaix (1). It will be invoked with
the configuration file arguments that areegito torx. Note: theadapter will be started from the
directory given with the ADAPTORRUNDIR entry Note that the default value f&dDAPTOR-
RUNDIR is not the current wrking directory (except for the adapters supplied with TorX, for
which the current working directory the defaullADAPTORRUNDIR ) Default value: adaptor

CADAPTORFLAGS arguments
(Additional) arguments that will be\gin as aguments to the explorer/primer program when it is
started. Dedult value: unset

ADAPTORRUNDIR directory
The directory from which thadapter program will be startedDefault value: the directory con-
taining theadapter program as specified in tAdAPTOR entry.

ADAPTORCONTEXT filename
The filename of the program that will be used to as filter betweet andadapter when TrX
starts theadapter. The filter works in tw ways: both the standard input written to tR&T/SUT
and the standard output read from the IUT/SUT will be filtered by the progbaiault value:
unset

IUT filename
The filename of the SUT/IUTThe presence of this feature indicates that the SUT/IUT has to be
started bytorx(1). It will be started as a subprocesgarfk (1), andtorx (1) will have three pipes
to it: to its standard input, standard output and standard €Fhar standard input and standard
output pipes constitute the PCO addregse (see theADDRESS entry below) Note: the
SUT/IUT will be started from the directoryvgh with the IUTRUNDIR entry Note that the
default value folUTRUNDIR is notthe current working directory! If this feature is not present,
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TorX supposes that the SUT/IUT is already running, or started outside TorX, and TorX only has to
be able to connect to it. Default value: unset

OUTFLAGS arguments
(Additional) arguments that will begin as aguments to the SUT/IUT program when it is started.
Default value: unset

IUTRUNDIR directory
The directory from which the SUT/IUT program will be start&kfault value: the directory con-
taining the SUT/IUT program as specified in tb& entry.

IUTSOURCE filename
The filename of the specification from which the IUT/SUT program wass hisis particularly
useful when we use &imulator” as IUT/SUT. If specified,xtorx (1) will enable the ‘Show
mutant’ menu entry and when that menu entry is aetied, xtorx(1) will invoke xtorx-
showspe€l) with thefilenameas agument. Dedult value: unset

SOURCEIUT filename
Deprecated. UsRJTSOURCE filenameinstead.

MUTANTS filename
The filename from whiclxtorx(1) will initialise its Mutantsmenu (as if it vas opened with its
Open Mutants... menu entry). If torx(1) is invoked without command line optior-gui and if
bothMUTANTS andMUTANT are setforx will use MUTANTS to initialise its list of mutants,
and useMUTANT to select one from this list, in order to produce the side effects necessary to run
the selected mutant. Default value: unset.

MUTANT entryname
The menu entry thattorx(1) will select in itsMutantsmenu, or shw in its title-bar if noMutants
menu is presentlf torx (1) is invoked without command line optionrgui and if bothMUTANTS
andMUTANT are set, it will us8MUTANTS to initialise its list of mutants, and usBJTANT to
select one from this list, in order to produce the side effects necessary to run the selected mutant.
Default value: empty.

IUTCONTEXT filename
The filename of the program that will be used to as filter betweetand IUT/SUT when arX
starts the IUT/SUT. The filter works in tw ways: both the standard input written to the
IUT/SUT and the standard output read from the/SUT will be filtered by the programThis
feature is only useful (and currently only used) when a tcl-style adapter is Tisedilter pro-
gram will be ivoked with as arguments the IUT program together with itgiarents. Théex-
context(1) program can be used here. Default value: unset

IUTCONTEXTFLAGS flags
Additional arguments for the progranvei as IUTCONTEXT . For hexcontex{l1) a useful flag
is --. Default value: unset

IUTTIMEOUT real
The timeout value for the IUT/SYTn seconds. Fractionare allaved. Infinity is denoted with
“-1". Default value: 11 seconds.

USEGCI boolean
Indicate whether or not the GClI-style adapter should be uéédte GClI-style adapter is not used,
the tcl-style adapter will be usedllowed values: O (false, i.e. use tcl-style adapter), 1 (true, i.e.
use GCI). Default value: 0

GCIADAPTER name
Indicate the name of the tcl-package that implements the addpiisrpackage is expected to be
found either in the library directory obilX, or in the directory specified in ti@ODING feature.
Default value: gcitcl

CODING directory
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The directory that contains the conding routines, either in the form of tcl files (when the tcl-style
adapter is used), or in the form of a tcl package (when the gci-style adapter is Distd)it
value: unset

ONPUT gatename ignored encoding-routifeoOf-routing

This feature specifies that thgeets on LO'OS gate gatenameare to be interpreted as input
evants. Inaddition, it specifies that thel routineencoding-routings to be used to encodeeats

on cate gatename and the optionapcoOf-routinehas to be used to map averst on gte gate-
nameto its pco (if all @ents on a gate are mapped onto the same pco, this routine may be omit-
ted). Theencoding-routingoutine is ivoked with two arguments: 1) the gatename, and 2) a list
of value-epressions. Theesult should be a string that can be send to the € pcoOf-routine
routine is ivoked with two arguments: 1) the @tename, and 2) a list ohle-epressions. The
result should be a pconame that appears in the configuration file. If fl8®B@CI is set, then

the encoding-routineand pcoOf-routineare ignored, and the GCl-specific configuration is used.
The deprecateibnored field was meant to specify the sort-list of the gate — but it is simply
ignored.

[OUTPUT gatename

This feature specifies that theeats on LOOS gate gatenameare to be interpreted as output
evants. Inaddition, it can hee the same additional guments as thEeNPUT feature, but these are
all ignored for theODUTPUT feature.

CADDRESSaddressname protocfthosi [port] [ program] [flagg

Specification of an address to connect to the SUT/IMh optionalhost, port, program to be
used to connect, arfthgsto be gien to the program. For thehostfield, the special nhamzurren-
thost can be used as avildcard” referring to the current host: that value is substituted by the
result oftorx-hostname(1). If the connectoprogramis omitted, it dediults to a program with the
same name as tipeotocol. Theaddressnamean be used in the encoding- and decoding routines
to be referred to as abstract address name (i.e. o eilnge of the actual hostname/port-number
without having to change the coding routines).

Currently implemented values fprotocol:

udp in which caséhostandport should be gien; theconnectoprogram may be omitted (i.e.
defaults to a program with the same name asptbé&col, i.e. udp and the connector
flagsshould be{--port ${P}} (where${P} is a variable that represents the port number)
for theudp(1) program supplied withorX. (Seethe first example in the EXAMPLES
section belar.)

telnet in which casehostand port should be gien, theconnectomprogram andflags may be
omitted, and théelnet(1) program will be used to connect to the IUT.

pipe  in which casehost, port, connectorprogram and flags may be omitted, and the pipes
made to IUT when it is started from XtorX are used.

manual (currently only supported for stimulation, not for observation; currently only supported
via the GCl-baseddapter) in which case, for all stimili that ke o be gven on the pco
with this address, TorX will ask the human operator to perform the actual stimulation.

[PCO pconame gatenames addressnames decoding-tuple-list
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wheregatenamess either a single afename (for an uni-directional pco), or an outmtegame
followed by an input gatename, enclosed betwdehand “} ’ (for a bi-directional pco), and
decoding-tuple-lists a list of white-space separated tupl&sch tuple is enclosed betwedfi *
and '} ’, and contains the fieldgnored, decoding-routing and optionalregexp. The ignored
field was meant to specify the abstract and concrete types of the dataesetheqco, but this
information has ner been put to use. This feature specifies that gmmamefunctions as uni-
directional or bi-directional pco fovents on the gien gatenameor gatenames In addition, this
feature assigns addresgldressnameto this pco éddressnameshould be specified in an
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ADDRESS entry elsewhere in the configuration fildyinally, this feature specifies toto do
obsenations on this pco: atbgexp regular expressions of tleecoding-tuple-lisare concatenated.
When an obseation is made, for each pco the combined regular expression is tried on the output
receved on he pco. For the first pco for which the combinedyidar expression matches the out-

put receved on a o, the first specifiedecoding-routineof the pco is imoked with two argu-

ments: 1) the pconame, and 2) a list of strings. The first string in this list is the match glthe re
lar expression on the obsedV output; the optional remaining strings correspond to spiegs-

sions of the rgular pression. NO@E: it is currently best to specify for each pco exactely one
decoding-routinend onaegexp.

INSTANTIATOR

This section contains the settings that you usually onke lia specify once when you start a test-cam-

paign.

INST filename
The filename of an instantiatoThe presence of this feature indicates that the instantiator has to
be started byorx(1). It will be started as a subprocesstafx (1), andtorx(1) will have tree
pipes to it: to its standard input, standard output and standard @werthe standard input and
output, torx (1) will issues the commands anxipect the responses describedadrx-instantia-
tor(5). Note:the instantiator will be started from the directoryepi with the INSTRUNDIR
entry Note that the default value fiINSTRUNDIR is notthe current working directoryNote
that theadaptsim(1) adaptor also honors thEST config entry and that when TorX starts an
adaptor it gives it the same configuration files. If this feature is not presemX $upposes that no
instantiator is needed. Default value: unset

ONSTFLAGS arguments
(Additional) arguments that will be \@n as aguments to the instantiator program when it is
started. Dedult value: unset

INSTRUNDIR directory
The directory from which the instantiator program will be startBéfault value: the directory
containing the instantiator program as specified inNXI&T entry.

INTERNAL

It is not advised to change the settings in this section, unless youvarg well what you are doing,

because theinfluence the “heartof the system — changing a setting here might break the system.

SPECTIMEOUT real
The timeout value for the communication with theplerer/primer in seconds. Fractionare
allowed. Infinityis denoted with “-1". Default value: -1 (i.e. infinity).

ADAPTORTIMEOUT real
The timeout alue for the communication with the adaptior seconds. Fractionare allaved.
Infinity is denoted with “-1". Default value: -1 (i.e. infinity).

PROMPT string
The prompt used by the non-GUI interface to TorX, i.etdmy(1). Notethat currentlyxtorx (1)
uses the prompt string to keep itself synchronised toith(1). Defult value: "tester> ".

DEBUG number
The level of debugging information that should be printed. Default value: 1

EXAMPLES
The example configuration belds what is used for the LTDS primer for the Conference Protocol case
study Note that we hee epanded here some of tignored amguments of thaNPUT, OUTPUT, and
PCO entries.

IUTTIMEOUT 2
# MAXSTEPS 7
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CODING ./CODING/LOOS

IUTCONTEXT hexcontext --
IUT ./IUT/conf.jan.longrun.sh

SPEC ./LAOS/primer.sh
SPECSOURCE ./LDOS/cf-pe-sut.caesar.lot

# for input, the cowversion function of the INPUT def IS used

# for input, the pcoOf function of the INPUT def for CFSAP isTN@Bed
# for input, the pcoOf function of the INPUT def for udp IS used

# for output, the corersion function of the OUTPUT def is NQused

# for output, the pcoOf function of the OUTPUT def is N@ed
INPUT CFSAP_in { CFAddr CFsp } enCodingOfCFsp

OUTPUT CFSAP_ouf CFAddr CFsp }

INPUT udp_in {udpAddr udpsp } enCodingOfudp pcoOfUdp
OUTPUT udp_out { udpAddr udpsp } deCodingOfudp pcoOfUdp

ADDRESS cfl pipe

ADDRESS udpl udp currenthost 1075 {--port ${P}}
ADDRESS udp2 udp currenthost 1076 {--port ${P}}
ADDRESS udp3 udp currenthost 1077 {--port ${P}}

# for input, the cowversion function of the PCO def is NQused

# for output, the corersion function of the PCO def IS used

PCO cfl { CFSAP_out CFSAP_in } cfl { SFsp_nl CFsp_nI2CFsp {RECVHEX[\n]+\n} }
PCO udp2 {udp_out udp_in} udp2 { udp_nl udp_nl2udpsp {RECVHEX[\n]+\n} }
PCO udp3 {udp_out udp_in} udp3 {udp_nl udp_nl2udpsp {RECVHEX[\n]+\n} }

### we may want to usevaeal SEEDS, to reproduce errors.
# do ot specify seed here; use from command line
# SEED 4

# do ot specify logdfile here; use from command line
# LOGFILE logs/conference.lotos.log

# next line used a log file as initial trace
# do ot specify tracefile here; use from command line
# TRACEFILE conf.trace

fras
T

The example configuration b&lashows the very minimal that is needed to use a simulator as W&
assume here that the specification is in file sim\@é& dso assume that the specification that is to be used
as simulator-IUT is in impl.lotFinally, we assume that whemkprimer (1) was ivoked to process sim.lot
and impl.lot, for both files the same input and output gates lsen specified with theinputs and--out-

puts flags ofmkprimer (1).
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# instead of using INPUT and OUTPUT to specify the input and output gates,
# we just include a file generated by mkprimer.

# we ould just as well include impl.gates: spec.gates and impl.gates

# ae identical (w.r.t. INPUT and OUTPUT entries thattlentain),

# because we iroked mkprimer with the same --inputs and --outputs flags

# when we inoked in to process spec.lot and impl.lot .

INCLUDE sim.gates
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# use the adapter supplied with torx for simulator-as-iut usage
ADAPTOR adaptsim

# ecify spec and iut, and the source of it
SPEC sim

SPECSOURCE sim.lot

IUT sim

IUTSOURCE sim.lot

# This PCO entry is not really used, but without it torx will complain.
PCO ignored

fras
T

BUGS
The interpretation of rela paths in file and directory names, relatio the configuration file, only erks
when torx (1) is started in the directory containing the configuration file (wioex(1) is started via
xtorx (1) this is the case xtorx (1) takes care of this)For configuration files included via tH&|CLUDE
entry, it only works if the included file is in the same directory as the file containinf\@ieUDE line.

TheINPUT andOUTPUT entries combine information for the Primer with information for the Adapter; it
would be better to separate those (or at least tavete user to specify this information in separate
entries).

The configuration of thPCO entry should be simplified.
The tcl-list interpretation of the entry lines, resulting in all thosédgid “}”, is not very nice.

When a GCl-style Adapter is used, very little from the configuration file is used - instead, configuration
information is hard-coded into the C code of the GCI-style Adagteis should be changed, such that a
GCl-style Adapter also uses the information from a (the) configuration file, preferably in saghtlatv

the same configuration file can be used both for a tcl-style and for a GCl-style Adapter.

The use of adaptor/adapter should be normalised!

SEE ALSO
torx-intro (1), torx(1), torx-primer (5), torx-adaptor(5), torx-instantiator (5), xtorx(1), Xxtorx-
showspeg€l), torx-hostname(1), telnet(1), udp(1), hexcontex(1), anifsm(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-log — log file generated by torx tester

DESCRIPTION
A torx (1) log file should contain all information that is needed for analysis of axeesition run. The log
file consists of a number of lines okte Eachline starts with a &word that identifies the type of line.
The leyword is folloved by a test-step nummber (except for theywords CONFIG and
CLICKSPERMS). Theinterpretation of some lines may depend on the particular instantiation of a partic-
ular tool-component, likthe STAT E andSTAT Slines.

DETAILS
Below follows the list of lines, bydyword.

ABSTRACT test-step-nr iokind-interface action suspension
whereiokind-interfaceis iokind[(pco)] i.e. the iokindinput or output followed by optional inter
face information, enclosed in parentheses ( and ). The interface informajaiansel]pcoi.e.
the PCO name, optionally preceded by the channel n&ereactionis, enclosed in parenthe-
ses (and ), the action desil from the specification\éxecuted’ by the adaptetand suspensiofs,
enclosed in parentheses (and ) case of input suspension or quiescent observatior) attd
erwise

CLICKSPERMS nr
the number of Tcl clicks per milli-second (used as primitigh-resolution counter)

the concrete information sengen the interface, where both ??? are enclosed in parentheses ( and

)

CONFIGSTART
start of CONFIG section

CONFIG keyword value...
information copied from th#orx-config(4) configuration files

CONFIGEND
end of CONFIG section

EOF test-step-nr
end-of-lof-file indication

EXPECTED test-step-nr iokind-interface action suspension
abstract action that was expected to be observed, in the same formaaRSTRACT lines

LOG test-step-nr details...
TorX tools componentsorx-primer (5) andtorx-adaptor(5) may add arbitraryOG lines with
logging information.

MODE test-step-nr mode

wheremodeis eithernormal, for test step done in manual mode,aato, for test step done in
automatic mode

STAT Stest-step-nr details...
statistics from the primer component, where dle¢ails... depend on the particular primer used.
See the sectiohOGFILE STATS in intersector(1), mkprimer-cadp (1), andmkprimer-tro-
jka(1)

STATEID test-step-nr details...
(super)state-identifier number(s) from the primer component, whedetaiésdepend on the par
ticular torx-primer (5) See the sectiohOGFILE STATEID in intersector(1l), mkprimer-
aut(1), mkprimer-cadp (1), mkprimer-Itsa (1), mkprimer-mcrl2 (1), andmkprimer-trojka (1)

whereepoch-seconds the unix time format (seconds since start of unix epoch, 1 jan 19K},
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is a high-resolution counter that should count in (approximately) milli-secondslasadtringis
a human-readable date string, as outputlaie(1)

VERDICT test-step-nr correctnegsbservation-objectivie
wherecorrectnesss one of (the traditionaPass fail, or inconclusive, and the optionabbserva-
tion-objectiveindicates the success of reaching the oladienv-objectve (or the test-purpose), so
it is one ofhit or miss

SEE ALSO
torx-intro (1), torx(1), intersector(l), mkprimer-aut (1), mkprimer-cadp (1), mkprimer-ltsa (1),
mkprimer-mcrl2 (1), mkprimer-trojka (1) adaptlog(1),

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
mkprimer — support specification language or toolkit

BUGS
(Manual paye reeds still to be written)

SEE ALSO
torx-intro (1),
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NAME
torx-adaptor — a program that implements an interface to the SUT

SYNOPSIS
ADAPTOR

DESCRIPTION
In this man page we discribe the interface of theARDOR module. The interface ieky similar to the
one of the PRIMER (Sderx-primer (5)).

When actie, the ADAPTER recaies coommands from the standard input and writes answers in return to
the standard output. See sectiG@MMANDS for the aailable commands and answer§vhen the
ADAPTER is used in theORX tool it is connected to the DRIVER which has the control and in#iafi

all communications. When the ADAPTER is used standalone the user plays the role of the DRIVER.

A command consist of a single line okte The keyword (the first word) of each commands start with a
prefixC_.

An answer consist of a single line okteor a multi-line of t&t. All single-line answers start with a
keyword that has prefiA_. Usually the leyword of single-line answer is identical to the command-
keyword, but with theC_ replaced byA_. A multi-line answer has specific markers around the body of the
answer These markers consist of a single line that starts with a pkefiXollowed by the command-
keyword without the initialC_, followed by START respectiely END. Each line of the body of a multi
line answer often starts with ayword (but not avays).

Instead of the usual single- or multi-line answaer A_ERROR answer may occur in case of an error
Such arA_ERROR answer comes instead of the usual single- or multi-line answer.

Additional message lines containingmuings (to be shown to the test run operator), diagnostics (to appear
in the test run log), and/or debugging output (to bevshio the test run operator) may appear interspersed
with the answer lines described sar. f These message lines start with WARNING, A LOG or
A_DEBUG, respectiely. Because these message lines may appear arbitrarily intermixed wittegioe *

lar” answer line(s), thedo ot play a role when théend” of an answer has to be found: once the com-
mand-specific answer & ERROR answer has been read, the user of the ADAPTER may assume that no
other output (specific to to the command) will be generated by tHePABR until the next command is
send to it.

If the ADAPTOR decides autonomously that it will stopeeuting, it may try to indicate this by sending an
A_QUIT answerjust before xiting. For the ADAPTOR, reading end-of-file on its standard input is a rea-
son to stopeecuting.

In all cases, each command and each answer starts wathver# that is separated from the remainder of
the line by one or more spaces or tabs — except fombiable e&ceptions:A_ERROR, where currently
exactely one space should be between tlgwkrd and the cagory, and the lines between
A_STATE_START andA_STATE_END, that do not start with aegword (seeDETAILS belov). For
most comands and most answers, the text following élyerded has a fixed format; for other commands
and answers it is left unspecificed.

For command and answers that deal with channeisyte, predicates, etc. the format of each line is as fol-
lows: the leyword is followed by a (possibly empty)AB-separated list ohame=valueitems, where the
namecannot contain TABs or characters, and theluecannot contain TAB character§or the moment

we assume that, when necessarg will encode TAB characters forxample using C comntions. W

have dosen for this kind of item-lists because this esak easy to pass informatioklsing name=value
pairs instead of (for example) a list\ailuesin a fixed order makes the interface more robust: the order of
items is not important, and the users can simply ignore items wigictethey don't recognize. This
allows one party to send items which the reicgj party doest’know about. Thismakes it easier to
extend the interface by addingmé&ems and keeping old programs backwards compatible.
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For A_ERROR answers, currently the format is as follows: the A_ ERR®Rvkrd is followed by a cate-
gory word indicating the category of the erréollowed by arbitrary text that describes the error in more
detail. Theidea is that the user of the APTOR can use the caery word to get some idea of the nature
of the error In particular the idea is that the user can use this to decide whether it makes sensedp retry
whether it is better to gé wp.

DETAILS
Here we describe first the syntax of the (textual) messages interchaegéuednterface, follwed by the
possible message arguments, followed by the possible error categories.

SYNTAX
Below we describes the syntax of the commands and answers, by giving the syntax of just a single interac-
tion.

interaction:
messgelJcommand mesgallanswer-or-error

command C_name arguments-upto-end-of-liné

answer-or-error
single-line-answef multi-line-answel error

single-line-answer
A_name aguments-upto-end-of-linel

multi-line-answer
A_name START nl multi-line-elemenilA_name END nl

multi-line-element
messge | result-element

result-element
A_element-name guments-upto-end-of-linel

messge:  debug| log | warning

debug A_DEBUGtext-upto-end-of-linel

log: A_LOG text-upto-end-of-linenl

warning:  A_WARNING text-upto-end-of-linenl

error: A_ERROR spaceategory: text-upto-end-of-linel

arguments-upto-end-of-line
wsl| ws+ arguments

arguments argument| argumenttabarguments

argument name=value

/Ovalue can contain spaces but no tabs
text-upto-end-of-line

wsl| ws+ arbitrary-text-without-newline

WS: space | tab
ARGUMENTS
At the moment the followingamesare defined for theame=valuearguments to the commands:
evant with as value the LDOS-like dring representation of arvent, used whener “event” is
used below;
channel with as value a channel name;
iokind whereiokindis a valugnput or output;

suspension with as value either0’” or ‘1"’ to indicate a non-suspension resp. suspensient,eused
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where/er an aitput ‘event” is used belwv (in the future we expect to use it also for input
events)

pco with as value a pco name;

concrete with as \alue a (string representation of the) concrete value (this string cannot contain tab or
new-line characters);

timestamp  with as value a (string representation of the) time

ERRORS
At the moment, for the A_ERBR categorymessages @en by the ADAPTER, the follwing categories
are defined.The user of the ADAPTER (i.e. torx) may use these categories to deeid® heact to the
A_ERROR answer (in particulato decide whether it can cope with it, or whether it is betterve o).

UnknownCommand the command is not known

ArgumentMissing a mandatory argument of the command is missing or incomplete

WrongValue the value of an argument of the command is outside its domain of valid values
ParseErrorEvent  the command contains avent argument which cannot be parsed
UnknownlOKind  the command contains avent agument, and théokind of the e/ent cannot be

computed
Inconsistency the command contains more than a single argument, and the values of (some of) the
arguments conflict which each other
InternalError an internal error occurred during theeeution of the command
COMMANDS

Below follows the list of the commands. The commands, and their answers, are described in more detail
belowv. With each command, and answére possible arguments are indicated. Optional arguments are
surrounded by braeks '[' and 'T'. Note: the order in which the arguments are named with the commands
doesnot prescribe therderin which arguments may appear: arguments may appeay rder.

C_CHANNELS [iokind] [channel]
C_PCOS [iokind] [channel] [pco]
C_IOKIND [iokind] [channel]
C_INPUT channelhent
C_OUTPUT channel

C_STATE

C_STATES

C_QuUIT

C_GETCONFIG

The C_INPUT and C_OUTPUT commands are the most important ones,\entb ba implemented cer
rectly for TorX to work correctly; the other commands are less important, and most of them are mainly
used to get configuration information from the ADAPTOR, only for logging purposes.

In the subsections belp each command is followed by a showp&anation of its use. Additional com-
ments are enclosed betweérahd[ after the command.

CHANNELS
The C_CHANNELS command is used to ask theARDOR which channelsxést. If theiokind and/or
channel agument is used, then only the respertthannels are returnedlhis command has no side-
effects, and can repeatedly applied without changing the state of the ADAPTOR module.

Command:
C_CHANNELS [iokind] [channel]

Answer (multi-line):
A_CHANNELS_START
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A _CHANNEL iokind channel

A_CHANNELS_END

Errors (single-line):
A_ERROR Inconsistencyif the iokind and channel fields conflitt
A_ERROR WrongValudlif a given field has value outside donidin

PCOS
The C_PCOS command is used to ask thARDOR which pcosast. If a pco is used both for input and
output, then there will be wvA_PCO lines for it, one witiokind=input and the other witliokind =out-
put. If theiokind, channeland/orpco argument is used, then only the respecticos are returnedThis
command has no side-effects, and can repeatedlyvbe githout changing the state of the ABTOR
module.

Command:
C_PCOS [iokind] [channel] [pco]

Answer (multi-line):
A_PCOS_START
A_PCO iokind channel pco

A_PCOS_END

Errors (single-line):
A_ERROR Inconsistencdfif the iokind, channel and pco fields conflict
A_ERROR WrongValudlif a given field has value outside donidin

IOKIND
The C_IOKIND command is used to ask the METOR whether the ABPTOR has a preference for the
next action to be an input or an output action, or wether thARRIDR doesrt care, and anaction kind is
possible. Thedea of this command is to allthe ADAPTOR to indicate that it has observations geueued.
The command can & an optional suggestion, which will be honoured by the AITOR if possible.
This command has no side-effects, and can repeatedlyéewthout changing the state of the AB-
TOR module. Ifthe ADAPTOR doesrt care about the action kind when no suggestias gien, it sim-
plu should not return iokind nor channel paratmers in the A_IOKIND answer.

Command:
C_IOKIND [iokind] [channel]

Answers (single-line):
A_IOKIND iokind channel
A_IOKIND /0f adaptor doesrt’care and no sug. gvern]

Errors (single-line):
A_ERROR Inconsistencyif the iokind and channel fields conflitt
A_ERROR WrongValudlif a given field has value outside donidin

INPUT
The C_INPUT command is used to ask theA"DIOR to stimulate with a géen action. If the action gien
cannot be parsed, or if other errors occur when tryingdw’ ‘the action, the ABPTOR will return
A_ERROR (with an &planation of the error), and no action will be done; if the action can be parsed, but is
not “enabled’ (i.e. is not in the “menu of possible input actions of the IJTnd therefore cannot be
“done’, the ADAPTOR will return A_INPUT_ERRBR, and no action will be done; otherwise theA&D
TOR will return A_INPUT with the action that has be&tone’, if possible including the pco on which the
action was done, a timestamp, and the concrete representation of the action.
Questions: are we mo mapping input-suspension onto A_INPUT_EBR? Shouldwe get rid of
A_INPUT_ERPFOR here, and use either A_EBR (for IOCO) or A_INPUT_OK witrsuspensior1 (for
MIOCO)? Note:currently it is best to aoid using A_INPUT_ERROR; use A_ERROR instead.
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Command:
C_INPUT channehent

Answers (single-line):
A_INPUT_OK channeleent [pco] [timestamp] [concretevent]
A_INPUT_ERROR/f event cannot be dohg

Errors (single-line):
A_ERROR ParseErrorEvefifif the event cannot be pargéd
A_ERROR ArgumentMissingif no event was given to simulaiibr
A_ERROR UnknownlOKind(if iokind of event cannot be fourdd
A_ERROR Inconsistencyif the iokind and channel fields conflitt
A_ERROR WrongValudlif a given field has value outside donidin
A_ERROR InternalErrof(if internal error occurred’

OUTPUT
The C_OUTPUT command is used to ask theMRIDOR for an obsemtion on a gien channel. Ifobserv-
ing fails, the ADAPTOR will return A_ERROR (with anxglanation of the error). Otherwise, the AB-
TOR will return A_OUTPUT_OK with the obseation, if possible including the pco on which the obaerv
tion was done, a timestamp, and the concrete representation of the observation.

Command:
C_OUTPUT channel

Answer (single-line):
A_OUTPUT_OK channelhent [pco] [timestamp] [concretevent]

Errors (single-line):
A_ERROR ArgumentMissingif no event was given t®&CO or traces]
A_ERROR UnknownlOKind(if iokind of event cannot be fourdd
A_ERROR WrongValuédlif a given field has value outside donidin
A_ERROR InternalErrof(if internal error occurred’

STATE
The C_SARTE command returns a textual representation of the current state. The contents afuhls te
representation depend on the implementation of the AR TThiscommand has no side-effects.

Command:
C STATE

Answer (multi-line):
A_STATE_START
text...

A_STATE_END

STATS
The C_SATS coommand returns some statistics about theARDOR. Thestatistics consists of a list of
whitespace-separate@ykvalue pairs, where also theykand the value are separated by whitespaidee
value should not contain whitespace. An ABTOR should gie just one line of statistics (both single- and
multi-line form are allowed).

Command:
C_STATS
Answer (single-line):
A_STATS datistics
Answer (multi-line):

A _STATS START
A_STATS datistics
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A_STATS_END

QUIT
The C_QUIT command tells the APTOR to clean up and exit. The APTOR will acknowledge the
command with A_QUITThe side-effect of this command is that the ADAPTOR module exits.

Command:
C QUIT

Answer (single-line):
A_QUIT

GETCONFIG
This command has not been implemented yet. It is to be used to get configuration information from the
ADAPTOR.

IMPLEMENT ATION NOTES
For the implementer of an adaptére most important commands to implement are C_INPUT and C- OUT
PUT. Commands C_INPUT and C_OUTPUT are needed so thkier ddan stimulate and observe.

The C_IOKIND command is important, because if it is implemented in the wraggtive user can no
longer control the tester with the commandsoirx (1) or the buttons ixtorx (1). Thebest default imple-
mentations for C_IOKIND are those that either returns A_IOKIND with the same parameters that were
given with the C_IOKIND command, or just returns A_IOKIND without parameters.

If the C_PCOS command is implemented such that it indeed returns a list of the pcos, and the pco parame-
ter is used for the A_INPUT_OK and A_OUTPUT_OK answers, then TorX is ablewobeiter Message
Sequence Charts.

For &l the other commands, the implementer can choosevi® shple answers, by returning just the
answer keyword without parameters, for single-line answers, and returning just the answer start and answer
end leywords for multiline answersOf course, more informational answersvme more feedback during
testing, and may makit more easy to westigate in case of errors -- the information @bds mainly meant

to male it easier to quickly implement a “basi@dapter that already “does the right thing”.

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-config(4), torx-log(4), torx (1), sh(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-explorer — interface to program to explore a labelled transition system

SYNOPSIS
EXPLORER [ options]

DESCRIPTION
The EXPLORER module implements an (textual) interface to explore a labelled transition system (Its).

When actie, the EXPLORER recees cmommands from the standard input and writes answers in return to
the standard output. See sect@®@MMANDS and ANSWERS for the aailable commands and answers.
When a EXPLORER is used in the TORX tool it is connected to a PRIMER which has the control and ini-
tiative d all communications. When the EXPLORER is used as standalone the user plays the role of the
PRIMER.

A command consist of a single line okte Thefirst character of a command indicates the type of the com-
mand. Thidirst character is wlays in lowercase.

An answer consist of a single line of text or a multi-line ®f.téll single line answers start with the char
acter of their command turned into upperca&enulti-line answer has specific markers around the body of
the answer These markers consist ofdveharacters at a single line, made up from the usual answer prefix
characterwith B andE appended, respeedy. Each line of the body of a multi line answer starts with a
two character prefix consisting of the usual uppercase answer prefix chddihered by the same char
acter in lavercase. Eachnswer line can contain multiple fields. Arbitrary whitespace (one or more spaces
or tabs) separates the fields from the (one ordvaracter) prefix at the start of the line. The fields them-
seles are separated by a singe tab charagtdields cannot contain tab characters, is assumed not to start
or end with spaces.

Instead of the usual answan eror answer may occur in case of an erralso error answers start with a
two character prefix, consisting of the usual uppercase answer prefix chd@ieed by the character
" 0”.

The following describes the syntax of the commands and answers:

interaction:
messgelJcommand mesgalJanswer-or-error

command
lowercasefame arguments-upto-end-of-linel

answer-or-error
single-line-answef multi-line-answel error

single-line-answer
uppercasea@ame arguments-upto-end-of-linel

multi-line-answer
uppercasa@meB nl multi-line-elementluppercaseamek nl

multi-line-element
messge | result-element

result-element
uppercaseglement-namearguments-upto-end-of-linel

messge:
debug] log | warning

debug A_DEBUGtext-upto-end-of-linal
log: A_LOG text-upto-end-of-linenl

warning:
A_WARNING text-upto-end-of-linenl
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error.  uppercase@ame0 arguments-upto-end-of-linel

REPRESENTATION
The interface uses numbers to identify transitions (a.kent® and statesA single number identifies at
the same time both a transition and the state to which the trangitons”. If two transitions point to the
same state, tyewill have dfferent numbersHowever, we can still tell that thg point to the same state,
because that information is present in the additional information thagisigithe output of each intex€e
command that'generates’new tansitions. Thisadditional information contains a fieltidentical” that
either is empty (if this transition is the first one ‘fwint” to its state), qrotherwise, contains the number
of the *first’’ transition that pointed to the statS8ubsequently generated transitions that point to the same
state all hae the same &lue for this field‘identical”, so, in a vay, a Lser can treat the value of this field as
the “canonical’i dentification of the state that a transition points to.

Boolean values are represented by the characteérarfd™0"" f or respectiely true andfalse

For the variable names, types and predicates that are used in a symbolic explorer we expecimMihg follo
representation. Thiypeas used in the fielfleevars® looks like” an identifier i.e. it consists of upper and
lowercase characters, digits and underscofé® normalised-varnamas used in the fieldabel, preds
andfreevarsis constructed from the type of tHerlginal’”’ variable and a sequence numbBy corvention

it has the formvar_type$nr as sha in the example at the end’he original-varnameas used in the field
freevarsand in thepredicatesof the instantiate command “looks &k an identifier i.e. it consists of upper

and lowercase characters, digits and underscoris.predicatesused in the instantiate command is a
semi-colon separated list of predicates, where each of the individual predicates in the list should not contain
newlines or semi-colons. One could imagine various syntaxes for the individual predicates in the list,
depending on the purpose of the predic&essible purposes are to specify a specific value for adree v

able, or to constrain the range of possible values for a fnéagble. Thecurrent symboligrimer (1) uses

the instantiate command to specify specific values for fadahles. ltuses the syntagriginal-varname=
expressionfor the predicates in the semi-colon separated list of predicates, as illustrated in the example at
the end.

COMMMANDS and ANSWERS
The following commands gé the core functionality of a non-symboligptorer, to reset, to expand a state,
to delete states, and to quit:
r
eewent
dewent...
q
A symbolic explorer additionally offers the folling commands to instantiate areet, and to ask for solu-
tions to predicates:
i event predicates
p predicates
The command to ask whether aagi event matches one of a list of/ants is implemented in the smile
primer, but currently not used in the symbolic primer.
m ewvent event..
Below we describe these commands in more detail.

RESET
This commands tells thexglorer to reset itself, and it returns the (transition pointing to) the initial dtate.
takes no parameters. The result is a single-line answer containing the fields describing the initial state:
ewent, solved preds freevars identical
with

ewent the event number;

solved a boolean walue that indicates whether or not the predicates for the initial state could é& solv
(i.e. whether or not it is known if a solution exists for the predicates of the initial state);

preds the normalised (semi-colon separated) predicates of the initial state (normalised by replacing
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free variables names by names build from the type ofdhiable and a sequence number
male it easier to compare them);

freevars the (space-separated) list of fremigbles information, which contains for each free variable a
(space-separated) list of three itemsrmalised-varnameoriginal-varname and type;

identical  the state to which the state reachedet®ntis identical, or the empty string if thigent is the
first one that reaches that state.

Command:
r
Answer:
R event TAB solvedTAB predsTAB freevarsTAB identical

EXPAND
This commands tells thexglorer to expand a gén date. Ittakes as parameter a transition/state number
The result is a multi-line answer where each line of the body of the answer contains fields describing a tran-
sition and its corresponding resulting state:
ewent, visible, solved label, preds freevars identical
with
ewent the event number;
visible a boolean value indicating whether or not the action is visible;

solved a hoolean value that indicates whether or not the predicates to reach the resulting state could be
solved (i.e. whether or not it is known if a solution exists for the predicates of the resulting state);

label a dring containting a LOOS-like event, containing normalised variables, if thee introduces
free variables;

preds the normalised (semi-colon separated) predicates of the resulting state (normalised by replacing
free variables names by namesldh from the type of the variable and a sequence nuniberke
it easier to compare them);

freevarsthe (space-separated) list of fregrigbles information, which contains for each free variable a
(space-separated) list of three itemsrmalised-varnamgoriginal-varname and type;

identical
the state to which the state reacheaWmntis identical, or the empty string if thisent is the first
one that reaches that state.

Command:
eewent
Answer (multi-line):
EB
EeewentTAB visible TAB solvedTAB label TAB predsTAB freevarsTAB identical

EE
DELETE
This commands tells the explorer that its user is no longer interested in a (ligera§/states, and will
never refer to them in the future. This allows theplrer to delete them, and free memafyt wants to.

Paameter: a (whitespace separated) list\w@hes/states; result: a single-line answemntaining no result
(currently).

Command:
dewent...
Answer:
D
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QUIT
This commands tells the explorer to quit. It takes no parameters, and returns no result.

Command:

q
Answer:

Q

INSTANTIATE
This commands tells the explorer to instatiate \@rgievent using a gien list of predicates. It takes as
parameter anvent, followed by a (semi-colon separated) list of predicafBse resultis a single-line
answey containing the result of instantiation of thevgi event using the predicates. If the instantiation is
successful, the result line contains the same fields as a result line xb&inel eommand; if instantiation is
not successful, the error result contains the same fields as themulnand.

The fields of the successful result contain a description of an action and corresponding resulting state:
ewent, visible, solved label, preds freevars identical

with

ewent the event number;

visible a boolean value indicating whether or not the action is visible;

solved a hoolean walue that indicates whether or not the predicates to reach the resulting state could be
solved (i.e. whether or not it is known if a solution exists for the predicates of the resulting state);

label a dring containting a LOOS-like event, containing normalised variables, if thee introduces
free variables;

preds the normalised (semi-colon separated) predicates of the resulting state (normalised by replacing
free variables names by names build from the type ofaliable and a sequence numhbemake
it easier to compare them);

freevarsthe (space-separated) list of fregrigbles information, which contains for each free variable a
(space-separated) list of three itemsrmalised-varnamgoriginal-varname and type;

identical
the state to which the state reachea¥sntis identical, or the empty string if thisent is the first
one that reaches that state.

The fields of the error result contain information about the (lack of) success of finding a solution, and, if a
solution was found, the solution itself:
solved found, preds msg err
with
solved a hoolean value that indicates whether or not the predicates could be solved;

found a boolean value that indicates whether or not a solution could be found (only of interest when
solvedis 1);

preds the (semi-colon separated) list of predicates that describe the solution found (only of interest when
solvedandfoundare both 1);

msg  a (semi-colon separated) list of messages, produced during the narrowing process;
err a (semi-colon separated) list of error messages, produced during the narrowing process.

Command:

i eventWS predicates
Answer (succesfull):

| eventTAB visible TAB solvedTAB label TAB predsTAB freevarsTAB identical
Answer (error):

|0 solvedTAB foundTAB predsTAB msgTAB error
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SOLVE

This commands tells the explorer to sollae given predicates. Thigloes not influence the state of the

explorer: the explorer is just used &sDT desk calculator”.

Note: this command igotused by the (symbolic) primer and is curremhly there for the corenience of

the user It may be remweed in later versions of this interface.

It takes as parameter a (semi-colon separated) list of predicates. The resultis a single-lineartamer

ing information about the success of finding a solution, and, if a solution was found, the solution itself:
solved found, preds msg err

with

solved a boolean value that indicates whether or not the predicates could kd;S@le. whether or not it
could find a solution or pe tat no solution exists);

found a boolean value that indicates whether or not a solution could be found (only of interest when
solvedis 1);

preds the (semi-colon separated) list of predicates that describe the solution found (only of interest when
solvedandfoundare both 1);

msg  a (semi-colon separated) list of messages, produced during the narrowing process;
err a (semi-colon separated) list of error messages, produced during the narrowing process.

Command:
p predicates
Answer:
P solvedTAB foundTAB predsTAB msgTAB error

MATCH
This commands tells the explorer to try to matchamte(generally representing a set gémts) with a list
of events (numbers) (also, each of them generally representing a sehtsf)e
This could be used by the primer to combine the nsesiteveaal states.However, currently it is not used,
and it could be remed in later versions of this interface.
It takes as parameter avent, followed by whitespace, folleed by a (whitespace separated) list\ends.
The result is a single-line answeontaining
found, event
with
found a boolean value indication whether a matchingn was found,;

ewent a matching ent from the list, if a match as found, or the empty string, otherwise (none of the
evants of the list match).

Command:
m ewvent event...
Answer (sccessfull):
M foundTAB ewent
Answer (error):
MO error text upto end of line

OPTIONS
There are no general command line options for tt@oeer, that apply to eachxplorer, because its
behaiour can not be parameterised, and therefore does not need command line options. As a consequence,
the command line options are currently explorer specifiy: dteedifferent for each individual explorer.

EXAMPLE
In this example we sho a sssion with the symbolic explorer for TOS (which uses the symbolic
LOTOS dmulator smile). In the session we use treommand to get the initial state (transition), which we
explore using thee command; we instantiate one of ther@s two times, using different values for the free
variables, and wexplore the result of both the instantiations, one (10) only step” deepey the other
(5) until we hae taverse all internal (invisible) transitions leading from it.
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One line in the output of thakglorer was too long to fit on a single line; we use a continuation \riark
indicate that an output line continues on the next line.

$ amileexp cf-pe-sut-smile.cr

r

RO 1

e0

EB

Ee 31 1 uwp_in!udp2!udp_datareq(udplrvPDUS$1) ar PDU$1 Smile_227 0 PDU

Ee 21 1 uwp_in!udp3!udp_datareq(udprvPDUS$1) ar PDU$1 Smile_226 0 PDU

Ee 11 1 GFSAP_in!cfl!join(var_UserTitle$lav_Confldent$1) \
var_UserTitle$1 Smile_224 0 UserTitle var_Confldent$1 Smile_225 0 Confldent
EE

i 1 Smile_225 0 =ut_A; Smile_224 0 =ci_one

| 411 CGFSAP_in!cfl !join(ut_A, ci_one) Smile_225 0 = ut_;Smile_224 0=ci_ one 1
e4

EB

Ee 91 1 GFSAP_in!cfl!datareqgér_DataField$l) ar DataField$1 Smile_230_0 DataField
Ee 81 1 CGFSAP_in!cfl!lese

Ee 71 1 uwp_in!udp3!udp_datareq(udplBrvPDU$1) ar PDU$1 Smile_229 0 PDU

Ee 61 1 wp_in!udp2!udp_datareq(udplBrvPDU$1) ar PDU$1 Smile_228 0 PDU

Ee 50 1 ilcfl!join(ut_A, ci_one)

EE

i 1 Smile_225 0 =ut_B; Smile_224 0 = ci_two

| 10 11 CFSAP_in!cfl!join(ut_B, ci_tw) Smile_225 Gut B ;Smile_ 224 O=ci_to 1

elo

EB

Ee 15 1 1 CFSAP_in!cfl ! dataregar_DataField$l) ar_ DataField$1 Smile_233_0 DataField
Ee 14 1 1 GFSAP_in!cfl!lese

Ee 13 1 1 wp_in!udp3!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_232 0 PDU

Ee 12 1 1 wp_in!udp2!udp_datareq(udpBrvPDUS$1) ar PDU$1 Smile_231_0 PDU

Ee 11 0 1 i!cfl!join(ut_B, ci_two)

EE

eb5

EB

Ee 21 0 1 i'udpl!udp_datareq(udp2, PDU_J(ut_A, ci_one))

Ee 20 0 1 i'udpl!udp_datareq(udp3, PDU_J(ut_A, ci_one))

Ee 19 1 1 wp_in!udp3!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_236_0 PDU

Ee 18 1 1 wp_in!udp2!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_235 0 PDU

Ee 17 1 1 GFSAP_in!cfl!datareqar_DataField$l) ar_DataField$1l Smile_234_ 0 DataField
Ee 16 1 1 GFSAP_in!cfl!lese

EE

ed

EB

Ee 27 0 1 i'udpl!udp_datareq(udp2, PDU_J(ut_A, ci_one))

Ee 26 1 1 up_out!udp3!udp_dataind(udpl, PDU_J(ut_A, ci_one))

Ee 25 1 1 wp_in!udp2!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_239 0 PDU

Ee 24 1 1 uwp_in!udp3!udp_datareq(udpBrvPDUS$1) ar PDU$1 Smile_238_0 PDU

Ee 23 1 1 GFSAP_in!cfl!datareqar_DataField$l) ar_DataField$1 Smile_237_0 DataField
Ee 22 1 1 GFSAP_in!cfl!lese

EE

el

EB

Ee 33 0 1 i'udpl!udp_datareq(udp3, PDU_J(ut_A, ci_one))
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Ee 32 1 1 up_out!udp2!udp_dataind(udpl, PDU_J(ut_A, ci_one))
Ee 31 1 1 wp_in!udp2!udp_datareq(udpBrvPDU$1) ar_PDU$1 Smile_242_0 PDU
Ee 30 1 1 wp_in!udp3!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_241 0 PDU
Ee 29 1 1 CFSAP_in!cfl!dataregar_DataField$l) ar DataField$1 Smile_240_0 DataField
Ee 28 1 1 GFSAP_in!cfl!lese
EE
ezr
EB
Ee 39 1 1 uwp_out!udp2!udp_dataind(udpl, PDU_J(ut_A, ci_one))
Ee 38 1 1 uwp_out!udp3!udp_dataind(udpl, PDU_J(ut_A, ci_one))
Ee 37 1 1 uwp_in!udp3!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_245 0 PDU
Ee 36 1 1 uwp_in!udp2!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_244 0 PDU
Ee 35 1 1 CGFSAP_in!cfl!dataregar_DataField$l) ar DataField$1 Smile_243 0 DataField
Ee 34 1 1 GFSAP_in!cfl!lese
EE
e33
EB
Ee 45 1 1 up_out!udp3!udp_dataind(udpl, PDU_J(ut_A, ci_one))
Ee 44 1 1 up_out!udp2!udp_dataind(udpl, PDU_J(ut_A, ci_one))
Ee 43 1 1 uwp_in!udp3!udp_datareq(udpBrvPDU$1) ar PDUS$1 Smile_248 0 PDU
Ee 42 1 1 uwp_in!udp2!udp_datareq(udpBrvPDU$1) ar_PDU$1 Smile_247_0 PDU
Ee 41 1 1 GFSAP_in!cfl!datareqar_DataField$l) ar_DataField$1 Smile_246_0 DataField
Ee 40 1 1 GFSAP_in!cfl!lese
EE
q
Q
NOTE
The interface can likely be simplified with respect tofteevarsfields: we should westigate whether or
not we can ‘hide’ the ‘original’ free-variable names inside the explamdrreduce the three-tuples of
normalised-varnameoriginal-varname type
to tuples of
varname type
Question: would it be wise to change the interface such thatidbatical” fields in the output of com-
mands that'generate’events are neer empty, but alays contains the canonical state identifier -- which is
identical to the transition identifier for transitions that are first'’ to point to a state?n that case, the
user caralwaysuse the alue of the field‘identical” as canonical state identification (instead of having to
check first if it is emptyand in that case using the transition identifier).
SEE ALSO
torx-intro (1), mkprimer (1), torx-adaptor (5), torx-primer (5), torx-config(4), torx-log(4), torx (1)
CONTACT
By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9.@f.
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NAME
torx-instantiator — a program that implements an instantiator

SYNOPSIS
INSTANTIA TOR

NOTE
This is all very n& (and experimental), shchat the defaultnstantiator (1) does not (yet) use this inter
face!

DESCRIPTION
In this man page we discribe the intexé of the INSANTIATOR module. Theinterface is very similar to
the one of the PRIMER and the ADAPTOR ($e-primer (5) andtorx-adaptor (5)).

When actie, the INSTANTIATOR receves commands from the standard input and writes answers in
return to the standard output. See secB@MMANDS for the aailable commands and answefd/hen

the INSTANTIATOR is wsed in the DRX tool it is connected to the DRIVER which has the control and
initiative d all communications. When the INSNTIATOR is uised standalone the user plays the role of
the DRIVER.

A command consist of a single line okte The keyword (the first vord) of each commands start with a
prefixC_.

An answer consist of a single line of text or a multi-line of.teAll single-line answers start with a
keyword that has prefiA_. Usually the lkeyword of single-line answer is identical to the command-
keyword, but with theC_ replaced byA_. A multi-line answer has specific markers around the body of the
answer These mar&rs consist of a single line that starts with a préfix followed by the command-
keyword without the initialC_, followed by START respectiely END. Each line of the body of a multi
line answer often starts with ayword (but not avays).

Instead of the usual single- or multi-line answaer A_ERROR answer may occur in case of an error
Such arA_ERROR answer comes instead of the usual single- or multi-line answer.

Additional message lines containing warnings (to bevshto the test run operator), diagnostics (to appear
in the test run log), and/or debugging output (to bevehio the test run operator) may appear interspersed
with the answer lines described sar. f These message lines start with WARNING, A LOG or
A_DEBUG, respectiely. Because these message lines may appear arbitrarily intermixed wittegioe *
lar” answer line(s), thedo not play a role when théend” of an answer has to be found: once the com-
mand-specific answer @& _ERROR answer has been read, the user of the MNEITATOR may assume
that no other output (specific to to the command) will be generated by th&INNFATOR until the next
command is send to it.

If the INSTANTIATOR decides autonomously that it will stopeeuting, it may try to indicate this by
sending arA_QUIT answerjust before ®iting. For the INSRNTIATOR, reading end-of-file on its stan-
dard input is a reason to stageeuting.

In all cases, each command and each answer starts wathver# that is separated from the remainder of
the line by one or more spaces or tabsceept for two notable &ceptions:A_ERROR, where currently
exactely one space should be between tlegwkrd and the cagory, and the lines between
A_STATE_START andA_STATE_END, that do not start with aegword (seeDETAILS belov). For
most comands and most answers, the text following élyerded has a fixed format; for other commands
and answers it is left unspecificed.

For command and answers that deal with channeisyte, predicates, etc. the format of each line is as fol-
lows: the leyword is followed by a (possibly empty)AB-separated list ohame=valueitems, where the
namecannot contain TABs or characters, and theluecannot contain AB characters.For the moment

we assume that, when necessag will encode TAB characters for example using Cwventions. W

have dosen for this kind of item-lists because this esak easy to pass informatioklsing name=value
pairs instead of (for example) a list\ailuesin a fixed order makes the interface more robust: the order of
items is not important, and the users can simply ignore items wigictethey don't recognize. This
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allows one party to send items which the receiving party do&smiv about. Thismakes it easier to
extend the interface by addingmé&ems and keeping old programs backwards compatible.

For A_ERROR answers, currently the format is as follows: the A_ ERR®Rvkrd is folloved by a cate-
gory word indicating the category of the errfmilowed by arbitrary text that describes the error in more
detail. Theidea is that the user of the INSNITIATOR can use the category word to get some idea of the
nature of the errorin particular, the idea is that the user can use this to decide whether ésnsakse to
retry, or whether it is better to gé wp.

DETAILS

Here we describe first the syntax of the (textual) messages interchasegéukdnterface, followed by the
possible message arguments, followed by the possible error categories.

SYNTAX

Below we describes the syntax of the commands and answersyibg gihe syntax of just a single interac-

tion.

interaction

messgelJcommand mesgallanswer-or-error

command C_name arguments-upto-end-of-liné

answer-or-error

single-line-answef multi-line-answel error

single-line-answer

A_name aguments-upto-end-of-linel

multi-line-answer

A_name START nl multi-line-elemenilA_name END nl

multi-line-element

messge | result-element

result-element

messge:
debug
log:
warning:

error:

A_element-name guments-upto-end-of-linel
debug] log | warning
A_DEBUGtext-upto-end-of-linel

A_LOG text-upto-end-of-linenl

A_WARNING text-upto-end-of-linenl

A_ERROR spaceategory: text-upto-end-of-linel

arguments-upto-end-of-line

wsl| ws+ arguments

arguments argument| argumenttabarguments

argument name=value

/Ovalue can contain spaces but no tabs

text-upto-end-of-line

WS

ARGUMENTS

wsl| ws+ arbitrary-text-without-newline

space | tab

At the moment the followingamesare defined for theame=valuearguments to the commands:

event

channel

Sun0S 5.8

with as value the LDOS-like dring representation of arvent, used whener “event” is
used below;

with as value a channel name;
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iokind whereiokindis a valugnput or output;

suspension with as value either0’’ or ‘1" to indicate a non-suspension resp. suspensient,eused
where/er an output ‘event” is used belav (in the future we expect to use it also for input
events)

pco with as value a pco name;

concrete with as value a (string representation of the) concraitge\this string cannot contain tab or
new-line characters);

timestamp  with as value a (string representation of the) time

ERRORS
At the moment, for the A_ERDPR categorymessages gén by the INSTANTIATOR, the follaving cate-
goriesare defined. The user of the INGNTIATOR (i.e. torx) may use these cgteies to decide hoto
react to théd ERROR answer (in particulato decide whether it can cope with it, or whether it is better to
give p).
UnknownCommand the command is not known
ArgumentMissing a mandatory argument of the command is missing or incomplete
WrongValue the value of an argument of the command is outside its domain of valid values
ParseErrorEvent  the command contains avent argument which cannot be parsed

UnknownlOKind  the command contains avent agument, and théokind of the e/ent cannot be

computed
Inconsistency the command contains more than a single argument, and the values of (some of) the
arguments conflict which each other
InternalError an internal error occurred during theeeution of the command
COMMANDS

Below follows the list of the commands. The commands, and their answers, are described in more detail
belowv. With each command, and answ#re possible arguments are indicated. Optional arguments are
surrounded by braeks '[' and 'T'. Note: the order in which the arguments are named with the commands
doesnot prescribe therderin which arguments may appear: arguments may appeay raer.

C_EVENT [event] predicates
C_GETCONFIG

The C_EVENT command is the most important one, and has to be implemented correctly for TorkK to w
correctly; the other commands are less important, and most of them are mainly used to get configuration
information from the INSTANTIAOR, only for logging purposes.

In the subsections belp each command is followed by a showp&anation of its use. Additional com-
ments are enclosed betweérahd[ after the command.

EVENT
The C_EVENT command is used to ask the INSTIATOR to generate a solution for thevgn predi-
cates. Othefields may be gien, and will appear unchanged in the answiris command has no side-
effects, and can repeatedly be applied without changing the state of the INSTEDR hodule.

Command:
C_EVENT [event] predicates

Answer (single-line):
A_EVENT [event] predicates

Errors (single-line):
A_ERROR WrongValuédlif a given field has value outside donidin
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GETCONFIG
This command has not been implemented yet. It is to be used to get configuration information from the

INSTANTIATOR.

IMPLEMENT ATION NOTES
For the implementer of an instantiattiie most important command to implement is C_EVENT.

For &l the other commands, the implementer can choosevi® sihple answers, by returning just the
answer keyword without parameters, for single-line answers, and returning just the answer start and answer
end leywords for multiline answersOf course, more informational answersvme more feedback during
testing, and may makit more easy to westigate in case of errors -- the information @bds mainly meant

to male it easier to quickly implement a “basié¢hstantiator that already “does the right thing”.

SEE ALSO
torx-intro (1), mkprimer (1), torx-primer (5), torx-adaptor (5), torx-config(4), torx-log(4), torx (1), sh(1)

CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
torx-primer — interface to program that des test primitves from labelled transition system

SYNOPSIS
PRIMER [ options]

DESCRIPTION
In this man page we discribe the interface of the PRIMER module. The PRIMER module, a UNIX pro-
gram together with the EXPLORER module, implements an (textual) interface of a labelled transition sys-
tem (Its).

When actie, the PRIMER receies commands from the standard input and writes answers in return to the
standard output. See secti@Q@®OMMANDS and ANSWERS for the aailable commands and answers.
When the PRIMER is used in th©RX tool it is connected to the DRIVER which has the control and ini-
tiative d all communications.When the PRIMER is used as standalone the user plays the role of the
DRIVER.

A command consist of a single line okte Thekeyword of all commands start with a pre@Xx .

A answer consist of a single line okteor a multi-line of t&t. All single line answers start with a prefix
A_. A multi-line answer has specific mars around the body of the answ&hese markers consist of a
single leyword at a single line, made up from the usual ansveswérd, with START and _END
appended, respeetly. Each line of the body of a multi line answer often starts witleyavird (but not
always). Usually the PRIMER answers to a command with the identical commeayaekd, but with the
C_replaced byA_. Instead of the usual answan A ERROR answer may occur in case of an error.

The following describes the syntax of the commands and answers:

interaction:
messgelJcommand mesgalJanswer-or-error

command
C_name arguments-upto-end-of-line

answer-or-error
single-line-answef multi-line-answel error

single-line-answer
A_name aguments-upto-end-of-linel

multi-line-answer
A_name START nl multi-line-element/A_name END nl

multi-line-element
messge | result-element

result-element
A_element-name guments-upto-end-of-linel

messge:
debug] log | warning

debug A_DEBUGtext-upto-end-of-linanl
log: A_LOG text-upto-end-of-linenl

warning:
A_WARNING text-upto-end-of-linenl

error.  A_ERRORtext-upto-end-of-linenl
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For some commands and some answers, the text followingejmeokd has a fixed format; for other com-
mands and answers it is left unspecificed.

For command and answers that deal with channe&ite, predicates, etc. the format of each such line is as
follows: the lkeyword is followed by a (possibly empty) TAB-spearated lishafme=valueitems, where the
namecannot contain TABs or characters, and thealue cannot contain AB characters. Note that the
order of thename=valueitems is left unspecified, i.e. fhenay appear in gnorder, even though the pre-
sentation beb, in the detailed specification of the commands and their answers, might suggest otherwise.
For the moment we assume that, when necesaayill encode TAB characters for example using C con-
ventions. W havechosen for this kind of item-lists because this esait easy to pass informatioklsing
name=valuepairs instead of (for example) a list\adluesin a fixed order makes the interface moreustb

the order of items is not important, and,\pded the users ignore items whichmethey don'’t recognize.
This allovs one party to send items which the receiving party dbksolv about. Thismalkes it easier to
extend the interface by addingmé&ems and keeping old programs backwards compatible.

At the moment the followingamesof thename=valueitems, are defined:

event
with as value the LDOS-like gring representation of arvent, used whenex “event” is used
below;

channel
with as value a channel name;

iokind

whereiokindis a valugnput or output;
suspension
with as value either0’’ or ‘1"’ to indicate a non-suspension resp. suspensiemt,eused wher
eva an altput “event” is used belwv (in the future we expect to use it also for inpeergs)
super
with as value a number that is used to represent a state-vector;

init
with as \alue a comma-separated list of those state numbers that were directly reached by an
observable transition;

trans
with as \alue a comma-separated list of those state numbers that were reachédt frean(an)
internal (non-observable) transition(s).

Notel:
“ predicates'is currently only implemented in the genepdmer (1).

Note2:
we may want to split thépredicates’into two (or more?) groups, depending on the complexity of
the operation that we want (need) to perform on thé/a.could for example hae me group that
consists of equations, for which we need a single solution (witness), and another group consists of
equations, for which we need proof that no solution exists.

Note3:

The lists of comma-separated state numbergibfand trans may contain abbreviations of the
form first-lastas abbreviation of strictly increasing sequences of the fiost (first+1), (first+2),
..., (ast-2), (ast-1), last, wherelastis equal to or greater thafirgt+1).

Answers are outputted after the reekdf a command, but alays before the command-specific answer or
A_ERROR answer |.e. once the command-specific answer or A_ ERROR answer has been read, the user of
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the PRIMER may assume that no other output will be generated by the PRIMER untittbemmand is
send to it.

Besides the "normal” (expected) answers the PRIMER can also respond with error and warning messages
as answers.

Currently known errors:

A_ERROR UnknownCommand
A_ERROR ArgumentMissing

/Cif arguments are missing or incomplgte
A_ERROR ParseErrorEvent

/Cif the event cannot be parsél
A_ERROR UnknownIOKind

/0f iokind of event cannot be fourid
A_ERROR Inconsistency

/Cif fields conflictd
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR InternalError

/Of internal error occurred

In principle, each answer of the PRIMER can contain one or more diagnostic lines, indicating arrers, w
ings, end-of-test, or guidance information. Bekbme examples of ansers:

A_WARNING

A _EOT

A_GUIDANCE_VERDICT INCONSISTENT

A_GUIDANCE_VERDICT INCONCLUSIVE

A_GUIDANCE_VERDICT PASS

For logging of debugging information the following answers may appear anywhere.
A_DEBUG
A_LOG

OPTIONS
The PRIMER module support the following commandline options:

-snumber
the seed for the random number generator

-i gatesl,gate2,gate3,...
the list of input gates. Note there are no spaces between the gates!

-0 gatesl,gate2,gate3,...
the list of output gates. Note there are no spaces between the gates!

-Salgorithm
the algorithm which can bieco, traces or simulation. By default this isioco. Note that this
option is only implemented in LTIDS FRIMERS.

-d delta-event-tag
thedelta-event-tags used for quiescense in the interface. By default the t4geka”. Note that
this option is not needed for thracesalgorithm, and that this option is only implemented in the
LOTOS FRIMERS.
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COMMMANDS and ANSWERS

The core functionality of the PRIMER isvgh by the following commands which use the syntax described

abore ODESCRIPTION). (Thérackets [ and ] indicate optional elements):
C_IOKIND [iokind] [channel]
C_GETINPUT [channel] jeent] [predicates]
C_INPUT [channel] [eent] [predicates]
C_OUTPUT [channel] [eent] [predicates]
C_QuIT

Below follows the list of the all commands, which are described in more detail in theifglsubsections:

C_CHANNELS [iokind] [channel]
C_IOKIND [iokind] [channel]
C_GETINPUT [channel] feent] [predicates]
C_INPUT [channel] [eent] [predicates]
C_GETOUTPUT [channel] fent] [predicates]
C_OUTPUT [channel] feent] [predicates]
C_INPUTS [channel]

C_OUTPUTS [channel]

C_STTE

C_STWTEID

C_GOrO0 [super]

C_STATS

C_QUIT

C_GUIDANCE_INFO
C_GUIDANCE_QUIT

C_GETCONFIG

C_EOT

In the subsections beloeach command is followed by a shoxpianation of its use. Additional comments

are enclosed betweeidnd after the command.

CHANNELS

This command has only been implemented for the Smile PRIMER. The C_CHANNELS command is used
to ask the PRIMER which channelsist. If the iokind and/orchannel argument is used, then only the
respectie channels are returned. This command has no sfdetgf and can repeatedly beea without

changing the state of the EXPLORER and PRIMER modules.

Commands:
C_CHANNELS [iokind] [channel]

Answers:
A CHANNELS_ START
A _CHANNEL iokind channel..

A_CHANNELS_END
A_ERROR Inconsistency

/Cif the iokind and channel fields confli¢t
A_ERROR WrongValue

/0f a given field has value outside domaln

where iokind is either INPUT or OUTPUT.
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IOKIND
The C_IOKIND command is used to ask the PRIMER whether tkieaigéon should be an input or an out-
put action. The command camveaen optional suggestion, which will be honoured by the PRIMER if pos-
sible. Thiscommand has no side-effects (apart from calling the random number generator), and can repeat-
edly be gven without changing the state of the EXPLORER and PRIMER modules.

Commands:
C_IOKIND [iokind] [channel]

Answers:
A_IOKIND iokind channel
A_ERROR Inconsistency
/Cif the iokind and channel fields confli¢t
A_ERROR WrongValue
/0f a given field has value outside domaln

where iokind is either INPUT or OUTPUT.

GETINPUT
The C_GETINPUT command is used to ask the PRIMER for an input transiitbout doing a transition
(the transition is done with the C_INPUT command). The command e&nahaptional suggestion for
the action, which will be honoured by the PRIMER if the action is in the current list of input actions; if no
action is gven, an action will be randomly chosen from the 'current’ list of input actidhthe action
given as siggestion cannot be parsed, the PRIMER will return A_ BRRwith an explanation of the
error); otherwise it will return the ggn or chosen action.

Commands:
C_GETINPUT [channel] jeent] [predicates]

Answers:

A_GETINPUT_OK channelent predicates
A_GETINPUT_ERROR

/Cif event is not in mentd
A_ERROR ParseErrorEvent

/Cif the event cannot be parset
A_ERROR ArgumentMissing

/0if no event was gven to smulatory
A_ERROR UnknownIOKind

/Cif iokind of event cannot be fourid
A_ERROR Inconsistency

/if the iokind and channel fields confli¢t
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR InternalError

/0if internal error occurred

INPUT
The C_INPUT command is used to ask the PRIMER to do an input transiiiencommand is gén the
action that has to be done, which should be in the current list of input actions (if not, A_INPUJRERR
will be returned). If the action gén cannot be parsed, the PRIMER will return A_ERROR (with>grlee
nation of the error), and no transition will be done; otherwise it will return the action that is 'done’.

Commands:
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C_INPUT [channel] gent [predicates]

Answers:

A_INPUT_OK channeleent predicates
A_INPUT_ERROR

/Cif event is not in mentd
A_ERROR ParseErrorEvent

/Cif the event cannot be parsét
A_ERROR ArgumentMissing

/Cif no event was gven(!
A_ERROR UnknownIOKind

/Cif iokind of event cannot be fourid
A_ERROR Inconsistency

/if the iokind and channel fields confli¢t
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR InternalError

/0if internal error occurred

GETOUTPUT
The C_GETOUTPUT command is used to ask the PRIMER for an output transitioout doing a transi-
tion (the transition is done with the C_OUTPUT commaréthe command does not contain an action,
the SIMULATOR will randomly choose an action, and tl@CO and traces version will return an error
message; if the command does contain an action, the PRIMER will check if it can 'do’ the action (but will
not actually do the action)lf the action cannot be parsed, the PRIMER will return A_ ERROR (with an
explanation of the error). Otherwise, if the action can be performed, the PRIMER will return ®WGEET
PUT_OK; if the action cannot be performed (i.e. if the action is not in the list of current output actions)
A_GETOUTPUT_ERROR will be returned.

Commands:
C_GETOUTPUT [channel] {ent] [predicates]

Answers:

A_GETOUTPUT_OK channehent predicates
A_GETOUTPUT_ERROR

/if the event is not in menu ofOCO
A_ERROR ParseErrorEvent

/Cif the event cannot be parsel
A_ERROR ArgumentMissing

/0f no event was gven to IOCO or trace§!
A_ERROR UnknownIOKind

/Cif iokind of event cannot be fourid
A_ERROR Inconsistency

/Cif the channel andvent fields conflict/
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR InternalError

/0if internal error occurred

OUTPUT
The C_OUTPUT command is used to ask the PRIMER to do an output tranffitioe.command does not
contain an action, the SIMUITAOR will randomly choose which action to do, and @O and traces
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version will return an error message; if the command does contain an action, the PRIMER will attempt to
'do’ the action. If the action cannot be parsed, the PRIMER will return A_ERROR (with an explanation of
the error). Otherwise, if the action can be performed, the PRIMER will return A_OUTPUT_OK; if the
action cannot be performed (i.e. if the action is not in the list of current output actions) A_OUT
PUT_ERROR will be returned.

Commands:
C_OUTPUT [channel] [eent] [predicates]

Answers:

A_OUTPUT_OK channelhent predicates
A _OUTPUT_ERROR

/Cif the event is not in menu ofOCO
A_ERROR ParseErrorEvent

/Cif the event cannot be parsel
A_ERROR ArgumentMissing

/0f no event was gven to IOCO or trace§!
A_ERROR UnknownlOKind

/Cif iokind of event cannot be fourid
A_ERROR Inconsistency

/Cif the channel andvent fields conflict/
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR InternalError

/0if internal error occurred

INPUTS
The C_INPUTS command returns the list of current input actions. This list can be restricted with the
optional channel gument. Thiommand has no side-effects.

Command:
C_INPUTS [channel]

Answer (multi-line):
A_INPUTS_START
A_EVENT channel gent predicates

A_INPUTS_END
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR Inconsistency

/Cif the channel has wrong iokihH

OUTPUTS
The C_OUTPUTS command returns the list of current output actibhis. list can be restricted with the
optional channel gument. Thiommand has no side-effects.

Command:
C_OUTPUTS [channel]

Answer (multi-line):

A _OUTPUTS_START
A_EVENT channel gent predicates
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A _OUTPUTS_END
A_ERROR WrongValue

/0f a given field has value outside domaln
A_ERROR Inconsistency

/Cif the channel has wrong iokihH

STATE
The C_SARTE command returns a textual representation of the current state. The contents afuhls te
representation depend on the implementation of the PRIMER. For the Open/Caesar implementation, the
representation consists ofavines of legenda’, followed by a line for each state in the currstate-vec-
tor’. Thiscommand has no side-effects.

Command:
C STATE

Answer (multi-line):
A_STATE_START
text...

A_STATE_END

STATEID
The C_SATEID command returns the current state identifidre state identifier consists of a single num-
ber Guper that represents (identifies) the current stagefar), together with a list of comma-separated
state numbers of those states in the current staté¢) that were directly reached via an observable tran-
sition (init), and a list of comma-separated state numbers of those states in the curreneéctade(hat
were reached from thimit states via an internal (non-obsale) transition ttans). In the lists of state
numbers (sub)sequences of strictly increasing state humbers, where each element in the sequence is equal
to the previous element plus one, may be alited tofirst-last with first andlast the first and last ele-
ments of the (sub)sequencA.PRIMER should gie just one line state identifier (both single- and multi-
line form are alleved). TheCOMBINATOR combines the state identifier of its primers, by giving the lines
of its primers in a multi-line answelVhen it does so, it prefes the statistics of each primer with a name-
value field identity that contains a white-space separated list af white-space separated narradue
pairs: one that ges the id of the primer @&y: id) and a second one thaves the role of the primer @y
role, walues: SPEC, GUIDE, TEST), both as specified in the configuration value of the combitagor
command has no side-effects.

Command:
C_STATEID

Answer (single-line):
A_STATEID super init trans

Answer (multi-line):
A_STATEID_START
A_STATEID identity super init trans

A_STATEID_END
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GOTO
The C_GQO command goes to the state identified by thergeuper state identifierThis state identifer
must h&e keen retriged earlier using a SATEID command. This command does/éa #de-effect.

Command:
C_GOro wuper

Answer (single-line):
A_GOTO_OK
A_GOTO_ERROR A_GOO_ERROR UnknownStatelD super
/Cif an unknown super state waveill
A_ERROR ArgumentMissing
/0f no super field was gend

Note that the GDO command is a rather recent addition. As an unfortunate result of that, the
A_GOTO_ERROR response currently has fdilent parameters in the various implementations that we
have. The CADP primer only returns A_G@_ERROR, whereas the 'generic’ primer also returns the
string UnknownStatelD and the failing argument super state hope to mak this more uniform once we
have nore experience with this interface command.

STATS
The C_SATS command returns some statistics about the PRIMER (like: numer of states inestate-v
number of explored states, number of transitions efthg statistics consists of a list of whitespace-sepa-
rated ley-value pairs, where also theykand the value are separated by whitespace. The value should not
contain whitespaceA PRIMER should gie just one line of statistics (both single- and multi-line form are
allowed). TheCOMBINATOR combines the statistics of its primers, by giving the lines of its primers in a
multi-line answer When it does so, it prefes the statistics of each primer withotname-alue pairs: one
that gives the id of the primer @y: id) and a second one thates the role of the primer @y role, \alues:
SPEC, GUIDE, TEST), both as specified in the configuration value of the combinator.

Command:
C STATS

Answer (single-line):
A_STATS datistics

Answer (multi-line):
A_STATS_START
A_STATS datistics

A_STATS_END

QUIT
The C_QJIT command tells the PRIMER to clean up and exit. The PRIMER will acknowledge the com-
mand with A_QUIT The side-effect of this command is that the PRIMER module exits.

Note: when this command is send to the COMBIRR it will send a C_QUIT command to each of the
PRIMERSs that it controls, and then clean up and exit, withaitirng for the responses of teRIMERS.
In this respect this command differs from the C_GUIDANCE_QUIT command (see below).

Command:
C QUIT
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Answer:
A QUIT

GUIDANCE_INFO
This command is currently not used by the DRIVER; it has been implemented in the CAMBRN The
C_GUIDANCE_INFO command asks the COMBANOR to gve the (tab-separated)id’’ and “role”
(SPEC, GUIDE, or TEST) for each of the PRIMERS that it is responsible for.

Command:
C_GUIDANCE_INFO

Answer:
A _GUIDANCE_INFO_START
A _GUIDANCE_INFO id role

A_GUIDANCE_INFO_END

GUIDANCE_QUIT
This command is currently not used by the DRIVER; it has been implemented in the CAMBRN The
C_GUIDANCE_QUJIT command asks the COMBANOR to £nd a C_QUIT command to each of the
PRIMERS that it is responsible fand wait for the answers. In this respect this commaridrdifrom the
C_QUIT command (see abe).

Command:
C_GUIDANCE_QUIT

Answer:
A _GUIDANCE_QUIT

GETCONFIG
This command has not been implemented yet. Get configuration information from the CAMERN
(and via it, from its primers) or the primer.

EOT
This command is currently not used by the DRIVER; it has been implemented in the PRIMER and COM-
BINATOR. The C_EOI command asks the PRIMER whether 'end-of-test’ has been reachssl.
PRIMER will return A_EOT_YES if the lists of current actions are emmtyf the list of input actions is
empty and the list of output actions contains only ‘delta‘. This command has no side-effects.

Command:
C EOT

Answer:

A_EOT_YES
A_EOT_NO

SEE ALSO
torx-intro (1), mkprimer (1), torx-adaptor (5), torx-config(4), torx-log(4), torx (1)
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CONTACT
By Email: <torx_support@cs.utwente.nl>

VERSION
This manual page documents version 3.9.@1f.
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NAME
xtorx-extension — api to specify the Mutants, Primers and Guides menus of xtorx

SYNOPSIS
MUTANT entry title setCommand unsetCommand
PRIMER entry title setCommand unsetCommand
GUIDE entry title setCommand unsetCommand
setCommand flagsVarName configVarName
unsetCommand flagsVarName configVVarName

DESCRIPTION
The xtorx-primers andxtorx-mutants configuration file are actuallgl scripts, that alle the user to rg-
ister primers and mutants witttorx(1). Theuser is free to use whatr tcl commands needed in the
xtorx-primers , xtorx-guides andxtorx-mutants scripts, as long as the netest is that sourcing the script
results in the imocation of thePRIMER, GUIDE and/or MUTANT routines that are necessary: one
invocation for each primer respealy mutant that is to be géstered. Additionallythe script should pro-
vide the commands used in teetCommanéndunsetCommandmguments ofPRIMER , GUIDE and/or
MUTANT .

To regster a primer means:\vioking PRIMER with two text strings, and tw tcl commands.To regster a
guide means: woking GUIDE with two text strings, and tw tcl commands.To regster a mutant means:
invoking MUTANT with two text strings, and tw tcl commands.The entry string will appear in the
Primers, Guidesrespectiely Mutants menu; thetitle string will appear in théVindow Ttle when the
primer, guide or mutant is selected (and thus:\a}ti An entry string containing just the singleond none

is special: it will be the one that is initially selected (ati ThesetCommanakill be invoked by xtorx (1)
when the primerguide or mutant is selected (chosen) by the, @ertheunsetCommandhen the primer
guide or mutant is deselected by the usathen xtorx (1) invokes setCommandand unsetCommandt
extends them with tev argumentsflagsVarNamandconfigvVarName Both these arguments can be used to
change the command that will be used twke torx (1). TheflagsVarNamearmgument can be used to insert
options (flags) and theonfigVarNamergument can be used to insert configuration files into the command
line that will be used to ke torx (1). How they can be used is shown in the examples,welo

In addition to manipulating the command line argument®if(1), the commands that are called d®y-
CommandandunsetCommandan, as needed, change theirmment in whichtorx (1) will be invoked,
by creating and/or deleting files, and/or by setting and unsetting environaratiles. Usuallythe set-
Commandcommand will mak a dange in the environment, such that whenmx (1) is invoked, the right
mutant is actiated, and theinsetCommandommand will undo this change in theseonment, such that a
subsequent irocation oftorx (1) will cause the'default” i mplementation to be agtited, and such that a
subsequent irocation of asetCommandommand will actiate its corresponding mutant.

EXAMPLES
The examples belo all register mutants. Adapting them to primers or guides is left axanige to the
reader.

The following example registers a single mutavithen the mutant is selected, the environmemiable
MUTANTIs set to 1. HersetCommandndunsetCommanjlist contain a tcl command.

proc setMut {flagsvar configvar} {
global env
set env(MUTANT) 1

}

proc unsetMut {flagsvar configvar} {
global env
set env(MUTANT) O

}

MUTANT mutl mutl setMut unsetMut
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In the example belg setCommandndunsetCommandre more than just proc names: heregbtCom-
mandconsists of a a string containing a command together with an additiguahemt. Inthis case the
command mentioned setCommandnust of course handle this additionajament. Thdollowing exam-
ple registers t@ mutants, mutl and mut2, for which the environmeriableMUTANTIs set to 1 respec-
tively 2. When no mutant is selected, environment varistlANTwill not be set.

proc setMut {nr flagsvar configvar} {
global env
set env(MUTANT) $nr

}

proc unsetMut {flagsvar configvar} {
global env
catch {unset env(MUTANT)}

}

MUTANT mutl mutl "setMut 1" unsetMut
MUTANT mut2 mut2 "setMut 2" unsetMut

Finally, we show how tcl commands can be used to register a number of mutants, arttidtorxConfig-
VarNameargument can be used to manipulate tibrx (1) command line by adding an additional (mutant
specific) configuration file.

proc setMut {nr flagsvar configvar} {
global env
upvar $flagsvar flags
upvar $configvar config
set env(MUTANT) $nr
if {[file exists "myMutant.$nr.config"]} {
set config "myMutant.$nr.config"
}
}

proc unsetMut {nr flagsvar configvar} {
global env
upvar $flagsvar flags
upvar $configvar config
catch {unset env(MUTANT)}
catch { unset config }
}
foreachm{0123456789}{
MUTANT mut$m Mut$m "setMut $m" "unsetMut $m"

}

SEE ALSO
torx-intro (1), xtorx (1)

BUGS
The output produced byuts string respectiely puts stderr string commands in th&torx-primers con-
figuration file is written to standard output respecitvely standard erroouidvbe nice to redirect it to the
xtorx (1) Messaes pane or to a dialog box.

It is important to putatch aroundputs commands, becaugeits may fail when the winde from which
xtorx (1) was started is no longer there.

Currentlyxtorx (1) contains separate entries to load the primers, guides and mutants; these could be com-
bined.
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All primers, guides and mutants files are loaded in the selmame space, which means that a file opened

later inxtorx (1) may redefine {eerride) routines defined in a file opened earlier — it is up to the user to
avad problems by choosing unique names.

If there are multiple entries namadnein a menu, the last one will be the one that is selected initially.
CONTACT

By Email: <torx_support@cs.utwente.nl>
VERSION

This manual page documents version 3.9 Xtarx.
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