Chapter

53 The SDL Validator

Thischapter isareferenceto thevalidator user interfaceand aref-
erence for theterminology used in validation.

For aguidetohow to usethevalidator, see chapter 54, Validatinga

System.

July 2003 Telelogic Tau 4.5 User’ sManual 2229



Chapter 53 The SDL Validator

The Validator Monitor

2230

A validator generated by the SDL suiteis similar to a simulator in that
it contains an interactive monitor system. The validator monitor looks
and behaves very similar to the simulator monitor; the only real differ-
ence isthe set of available commands.

Monitor User Interfaces

Two different user interfaces are provided for the validator monitor, a
textual and a graphical.

Thetextual interface only allows commandsto be entered from the key-
board, in the same way as for the simulator monitor.

The graphical interface still allows commands to be entered from the
keyboard in the sameway, but & so provides buttons, menus and dialogs
for easy access to commands and other features.

Thetextual interfaceisinvoked by executing the generated validator di-
rectly from the operating system prompt. Thisis called running a vali-
dator in textual mode. When started, the validator responds with thefol-
lowing text:

Welcome to the SDL VALIDATOR

Command :

Another prompt may appear if the SDL system contains external syn-
onyms. For more information, see “ Supplying Values of External Syn-
onyms” on page 2326 in chapter 54, Validating a System.

Note:

Before avalidator can be run in textual mode on UNIX, a command
file must be executed from the operating system prompt. Thefileis
caled telelogic.sou OF telelogic.profile andislocatedin
the binary directory that isincluded in the user’s path.

For csh-compatible shells: source <bin dir>/telelogic.sou

For sh-compatible shells. . <bin dir>/telelogic.profile

The graphical interface, known asthe Validator Ul, runsin a separate
window. It is started from the Organizer by selecting SDL > Validator
Ul from the Tools menu. The graphical interface is basically the same
as for the simulator monitor. However, some special windows and
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menus have been added; see “ Graphical User Interface” on page 2281
for more information.

Activating the Monitor

Commands can be issued to the interactive monitor system when it be-
comes active. The validator’s monitor system becomes active:

*  When thevalidator is started.

*  When the last command was Next or Random-Down and the transi-
tions initiated by this command have compl eted.

¢ When thelast command was Bit-State-Exploration, Verify-M SC or
Exhaustive-Exploration and the behavior tree down to the defined
search depth has been fully explored.

* Whenthelast command was Random-Walk and the defined number
of repetitions have been executed.

* Immediately after areport with the report action Abort has been
generated during automatic state space exploration.

* IntheValidator Ul, when the Break buttonisclicked in the Explore
button module; in textual mode, when <Returns is pressed during
an automatic state space exploration.

Note:
No other characters may betyped before <returns ispressed.
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This section provides an alphabetical listing of all available commands
in the validator monitor. The syntax of commands and datatypeliterals
in the validator monitor is the same as for the simulator monitor. Com-
mands may be abbreviated, as well as most command parameters. All
input to the monitor is caseinsensitive. For moreinformation, see Syn-
tax of Monitor Commands” on page 2064 and “Input and Output of
Data Types’ on page 2069 in chapter 50, The SDL Smulator.

? (Interactive Context Sensitive Help)
Parameters:

(None)
The monitor will respondtoa‘? (question mark) by giving alist of all
allowed values at the current position, or by atype name, when it is not
suitable to enumerate the values. After the presentation of thelist, the
input can be continued.

? (Command Execution)

Parameters:
<Command name>

Executes the monitor command given as a parameter. Thisis a conve-
nience function for the Validator Ul. Entering ‘' ? as parameter gives a
list of all possible command names.

Assign-Value

Parameters:
[ *(* <PId value> ‘)’ ]
<Variable name> <Optional component selection>
<New value>

The new value is assigned to the specified variable in the processin-
stance, serviceinstance, or procedure given by the current scope. Send-
er, Offspring, and Parent may also be changed in this way, but their
names may not be abbreviated.

After the command is given, the root of the behavior tree is set to the
current system state.

Itis, in asimilar way asfor the command Examine-Variable, possible
to handle components in structured variables (struct, strings, array, and
Ref) by appending the struct component name or avalid array index be-
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fore the value to be assigned. Nested structs and arrays can be handled
by entering alist of index values and struct component names.

If aPldisgiven within parenthesis, the scope istemporarily changed to
this process instance instead.

Bit-State-Exploration
Parameters:

(None)
Startsan automatic state space exploration from the current system state
using the bit state space al gorithm. When the exploration is started, the
following information is printed:

»  Search depth: The maximum search depth of the exploration. This
can be set with the command Define-Bit-State-Depth.

» Hashtable size: The size of the hash table used during bit state ex-
ploration. This can be set with the command Define-Bit-State-
Hash-Table-Size.

Theexplorationwill continue until either the compl ete state spaceto the
defined depth is explored, <rReturns is pressed from the command
prompt, or the Break button is pressed in the graphical user interface.
The system is then returned to the state it was in before the exploration
was started.

If abit state exploration already has been started, but has been stopped,
thiscommand asksif the exploration should continue from whereit was
stopped, or restart from the beginning again.

A status message is printed for every 20,000 transitions that are execut-
ed.

When the exploration isfinished or stopped, the Report Viewer isby de-
fault opened (this can be changed with the command Define-Report-
Viewer-Autopopup). The following statistics are also printed:

* No of reports: The number of reported situations that may be listed
with the List-Reports command.

» Generated states: The total number of system states generated.

* Truncated paths: The number of times the exploration reached the
maximum depth, causing the current execution path to be truncated.
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* Unique system states. The number of generated system states that
are not duplicated anywhere in the behavior tree.

» Sizeof hash table: The size of the hash table in bits and bytes.

* Noof bitsset in hash table: The number of bits actually used to rep-
resent the generated state space.

» Callisionrisk: Therisk, in percent, of a collision occurring in the
hash table for two different system states. This would cause an in-
correct truncation of an execution path in a newly generated state.

e Max depth: The maximum number of levelsin the behavior treethat
have been reached during the exploration.

* Current depth: Thelevel of the behavior tree reached at the moment
when the exploration was stopped. If it is-1, the exploration was
completed, i.e., the complete behavior tree down to the specified
depth was explored. If it is> 0, the exploration may be continued
from thislevel by issuing the command again.

* Min state size: The smallest number of bytes used to store a system
state when computing hash values.

* Max state size: The largest number of bytes used to store a system
state when computing hash values.

« Symbol coverage: The percentage of the symbolsin the process
graphs that have been executed at least once.

Bottom

Parameters:
(None)

Go down in the behavior tree to the end of the current path.

Cd

Parameters:
<Directory>

Change the current working directory to the specified directory.

Channel-Disable

Parameters:
<Channels> | ‘-’
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Disables al test values defined for all signals using the given channel.
‘-" means all channels. Use Channel-Enable to start using them again.
See also Signal-Disable. Test values for asignal are only used if both
the signal and the channel that transports the signal are enabled. By de-
fault, al signals and channels are enabled.

Channel-Enable

Parameters:
<Channels> | ‘-’

Enables all test values defined for all signals using the given channel. *-
" means all channels. See al'so Signal-Enable. Test values for asignal
areonly used if both the signal and the channel that transportsthe signal
are enabled. By default, all signals and channels are enabled.

Clear-Autolink-Configuration

Parameters:
<Directory>

Clearsthe current Autolink configuration.

Clear-Constraint

Parameters:
<Constraint names | ‘-’

Removes the constraint specified by the parameter. If ‘-’ isgivenin-
stead of a constraint name, all constraints are cleared.

Note: Only constraints that are not used by any generated test case can
be cleared. Constraints used by one or more test cases are cleared auto-
matically if the corresponding test cases are cleared.

Clear-Coverage-Table

Parameters:
(None)

Clearsthe test coverage information.

Clear-Generated-Test-Case

Parameters:
<Test case name> | ‘-

Removes the generated test case specified by the parameter from mem-
ory. However, the corresponding M SC test case on disk is preserved. If
‘-’ isgiven instead of atest case name, all generated test cases are

’
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cleared. Alternatively, several test cases may be selected by a pattern
enclosed in apostrophes. Such a pattern may include the special charac-

ters’+’,’2',and’ [...]" and isevaluated just asin a UNIX command
shell.

Clear-Instance-Conversion
Parameters:
(None)
Clears all defined instance conversions. See also the command Define-
Instance-Conversion.

Note that this command will not change an already loaded M SC.

Clear-MSC

Parameters:

(None)
Clearsthe currently loaded M SC and setsthe current state to the current
root of the behavior tree.

Clear-MSC-Test-Case

Parameters:

<File name> | ‘-’
Removesthe M SC test case specified by the parameter from disk. If * -’
isgiven instead of afile name, al test cases are cleared. Alternatively,
several test cases may be selected by a pattern enclosed in apostrophes.
Such a pattern may include the special characters’+’,’?’, and’ [...]’
and is evaluated just asin a UNIX command shell.

Clear-MSC-Test-Step

Parameters:
<File name> | ‘-’

Removesthe M SC test case specified by the parameter from disk. If * -’
isgiven instead of afile name, all test steps are cleared. Alternatively,
several test steps may be selected by a pattern enclosed in apostrophes.

Such a pattern may include the special characters’+’,’?’, and’ [...]’
and is evaluated just asin a UNIX command shell.

Clear-Observer

Parameters:
<Process type>
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Definesall processinstances of the given typeto be usual SDL process-
es, not observer processes.

Clear-Parameter-Test-Values

Parameters:
( <Signal> | ‘-’ ) ( <Parameter number> | ‘-’ )
( <Values> | ‘-’ )

Thetest value described by the value parameter is cleared for the signal
parameter given asthe parameter to the command. If the specified value
parameter is‘-’, clears al test values for the signal parameter given as
the parameter to the command. If ‘-’ is given instead of the parameter
number then the test values for all parameters of the signal are cleared.
If *-" isgiven instead of the signal name then al test values for all pa-
rametersto all signals are cleared.

Regenerates the set of signalsthat can be sent from the environment
during state space exploration.

Clear-Reports

Parameters:
(None)

Delete the current reports from the latest state space exploration.

Clear-Rule

Parameters:
(None)

The currently defined rule is deleted.

Clear-Signal-Definitions

Parameters:
<Signals> | ‘-’

Clearsal currently defined test values for the signal given by the pa-
rameter. If *-” isgiven, the test values for all signals are cleared.

Note:

The signals cleared by this command may be regenerated if any of
the commands for defining test values for sorts or parameters are
used.
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Clear-Test-Values
Parameters:

( <Sorts> | ‘- ) ( <Value> | Y- )
Clearsall test valuesfor the sort given as parameter. If the specified sort
parameter is‘-', al test values for all sortswill be cleared. If the value
parameter is ‘-, all test values for the specified sort will be cleared.

Regenerates the set of signals that can be sent from the environment
during state space exploration.

Command-Log-Off

Parameters:
(None)

The command log facility isturned off; see the command Command-
Log-On for details.

Command-Log-On
Parameters:

<Optional file names
The command enables logging of al the commands given in the moni-
tor. Thefirst timethe command isentered afile namefor thelog file has
to be given as parameter. After that any further Command-Log-On
commands, without a file name, will append more information to the
previouslog file, whileaCommand-L og-On command with afile name
will close the old log file and start using a new file with the specified
name.

Initially the command log facility is turned off. It can be turned off ex-
plicitly by using the command Command-L og-Off.

Thegenerated log fileisdirectly possibleto useasafileinthe command
Include-File. It will, however, contain exactly the commands given in

the session, even those that were not executed due to command errors.
The concluding Command-L 0g-Off command will also be part of the

log file.

Continue-Until-Branch

Parameters:
<Optional node numbers>
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First go to the system state node which is the child with the specified
number to the current system state. Same as the Next command. Then
go down aslong asthereis only one child, i.e. abranch is found.

Continue-Up-Until-Branch

Parameters:
(None)

Go up inthebehavior treeaslong asthereisonly onechild, i.e. abranch
isfound.

Default-Options

Parameters:
(None)

Resets all optionsin the Validator to their default values and clears all
reports. It also sets the current state to the current root. Compare with
the command Reset.

Define-Autolink-Configuration

Parameters:
<Configurations>

Defines an Autolink configuration which might consist of

1. Rulesfor the handling of constraints and signal parameter values
(naming, replacement and parameterization).

2. Rulesfor the arrangement of test cases (test suite structure).
3. Rulesfor declaring ASP and PDU types.

4. A rulefor stripping signa definitions from constraints.

5. Functions used by therules 1 and 2 above.

If any rule or function is aready defined, Autolink prompts the user to
decide whether to add the new rules or to clear the existing Autolink
configuration. If Define-Autolink-Configuration is part of a command
file, the existing configuration is always replaced.

Rules beginning with TRansLATE are evaluated when aconstraint is
created during test case generation. A translation rule specifiesthe name
and the parameters of a constraint for agiven SDL signal. In addition,
it allowsto replace signal parameter values by wildcardsin aconstraint
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declaration table (TTCN matching mechanism). Translation rules can
also be used to introduce test suite parameters and constants.

Test suite structure rules are evaluated when atest suiteis saved. A test
suite structure rule specifies atest group reference for test cases and/or
test steps.

Thetwo rules for the mapping of SDL sortsand signals onto ASP/PDU
types are evaluated when writing the TTCN MP file. The same applies
tothe sTrR1P-s1GNALS rulethat tells Autolink to create a constraint for
a(single) parameter of an SDL signal instead for the signal itself.

An Autolink configuration has to obey the syntax rules described in
“Autolink Configuration Syntax” on page 2314.

For adetailed description of the semantics, see “ Syntax and Semantics
of the Autolink Configuration” on page 1433 in chapter 36, TTCN Test
Suite Generation.

Define-Autolink-Depth
Parameters:
<Depth>
Sets the maximum depth of the state space exploration for test case gen-
eration to the given value. The default value is 1000.

Define-Autolink-Generation-Mode
Parameters:

"Partial-Ordering" | "Total-Ordering"
Determines the way Autolink analyzes an M SC test case during test
generation. If set to "Partial-Ordering”, the standard semantics of MSC
is used whereas "Tota-Ordering" lets Autolink evaluate incoming and
outgoing messages in an M SC straight from top to bottom. Typically,
"Partial-Ordering" resultsin abehavior treewith severa leaveswhereas
"Total-Ordering" produces only one sequence of events. The default
setting is "Partial-Ordering”. Note: The total ordering interpretationis
not supported by the Generate-Test-Case command.

Define-Autolink-Hash-Table-Size

Parameters:
<Size>

Sets the size of the hash table used for test case generation to <size>
bytes. The default value is 1,000,000 bytes.
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Define-Autolink-State-Space-Options
Parameters:

“on” | “Off”
Determines whether Autolink setsits own default state space options
before generating test cases. If “On’, the state space options are auto-
matically set when Generate-Test-Case is invoked and reset to the pre-
vious options when the command is completed. The default valueis
“On”.

Notethat in general, the Validator’ s default options are too strict to find
all inconclusive events. Also be awarethat for Autolink to work correct-
ly, the priority of “Input from ENV” has to be higher than the priority
of all other event classes, and the queuesfor all channelsto the environ-
ment have to be activated.

Define-Bit-State-Depth
Parameters:

<Depth>
The parameter is the maximum depth of bit state exploration, i.e., the
number of levelsto be reached in the behavior tree. If thislevel is
reached during the exploration, the current path is8 truncated and the
exploration continues in another node of the behavior tree. The default
valueis 100.

Define-Bit-State-Hash-Table-Size

Parameters:
<Size in bytes>

Setsthe size of the hash table used to represent the generated state space
during bit state exploration. The default valueis 1,000,000 bytes.

Define-Bit-State-Iteration-Step

Parameters:
<Step>

The Bit-State-Exploration algorithm includes afeature to automatically
make a number of explorations with an increased depth for each explo-
ration. Theiteration continues until the search depth is greater than the
maximum depth search as defined by Define-Bit- State-Depth command
or one exploration terminates without any truncations.

This command activates the feature and defines how much the depthis
increased for eachiteration. If <Step>isset to O theiterativeexploration
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isdeactivated, otherwise <Step> defines how much the maximum depth
isincreased for each exploration.

The default valueis 0, i.e. the feature is not activated.

Define-Channel-Queue

Parameters:
<Channel name> ( “On” | “Off” )

Adds or removes a queue for the specified channel. If a queue is added
for achannel, it impliesthat when asignal is sent that is transported on
this channel, it will be put into the queue associated with the channel.
By default no channels have queues.

Define-Concurrent-TTCN

Parameters:
“on” | “Off"

Defineswhether TTCN test suites should be saved in concurrent TTCN
format.

The default value is “of f”.

Note:

Concurrent TTCN is not supported in combination with the*Local”
or “Inling” TTCN test steps format. If an error message appears
when trying to enable concurrent TTCN, first set the test steps for-
mat to “Global” with Define-TTCN-Test-Steps-Format.

Define-Condition-Check

Parameters:
“on” | ZOff”

Defines whether conditionsin an M SC should be used for synchroniza-
tion purposes during MSC verification and test case generation. If con-
dition check isturned on, then events below aglobal condition can only
occur if al events on al instances above that condition have been pro-
cessed; the condition becomes a synchronization point. If the condition
isnot global, then only the connected instances are synchronized. If

condition check is turned off, then conditionsin M SCs are ignored.

The default value is “of f”.
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Note:

If condition check isturned on, then the semantics of conditionsis
different from the semantics given in the ITU-T Recommendation
Z.120!

Define-Constraint

Parameters:
<Constraint name> <Signal definitions>

Definesanew constraint, which isautomatically written to thetest suite
if the user enters the Save-Test-Suite command later.

Define-Exhaustive-Depth

Parameters:
<Depth>

The parameter definesthe depth of the search when performing exhaus-
tive exploration. The default value is 100.

Define-Global-Timer

Parameters:
“on” | ZOff”

Defines whether aglobal timer should be added to TTCN test suites. If
this option is enabled, the following things are done automatically:

* A declaration for atimer “T_Globa” is generated with default du-
ration “PIX_T_Global” and aunit “s’ (seconds);

e A test suite parameter “PIX_T_Global” with type “INTEGER” is
declared;

» A statement“START T_Global” isinserted at the beginning of each
Test Case Dynamic Behaviour table; if concurrent TTCN output is
enabled, a“START T_Global” is aso inserted at the beginning of
each top-level Test Step Dynamic Behaviour table for al parallel
test components;

o A statement “CANCEL T_Global” is appended to every test se-
guence in each Test Case Dynamic Behaviour table; if concurrent
TTCN output isenabled, a“CANCEL T_Global” is aso added to
the end of every test sequencein each top-level Test Step Dynamic
Behaviour table of al parallel test components.

The default valueis“on”.
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Note:

It is recommended that the decision on using global timersis made
before test case generation is started and that it is not changed later.
Changing the option after thefirst test case has been generated may
lead to unexpected results.

The name of the global timer cannot be changed. However, the de-
fault duration and unit may be defined with the Define-Timer-Dec-
laration command. This should be done before the first test caseis

generated.

Define-Instance-Conversion

Parameters:
<From string> <To strings

Adds an entry into an instance conversion table. If a string contains
spaces, it must be quoted.

When reading instances in an M SC diagram and the name textually
match a<From string> in the conversion table, it will be replaced by the
<To string>. Thisis useful if you want to verify some, but not al, in-
stancesin an M SC, in which caseyou can convert the unwanted instanc-
es to be considered as environment.

Note that this command will not change an already loaded M SC.

Define-Integer-Output-Mode

Parameters:
“dec” | “hex” | “oot”

Defines whether integer values are printed in decimal, hexadecimal or
octal format. In hexadecimal format the output is preceded with “0x”,
in octal format the output is preceded with ‘0" (a zero).

Oninput: if theformat is set to hexadecimal or octal, the string deter-
mines the base asfollows: After an optional leading sign aleading zero
indicates octal conversion, and aleading “0x” hexadecimal conversion.
Otherwise, decimal conversion is used.

The default is“dec”, and no input conversion is performed.

Define-Max-Input-Port-Length

Parameters:
<Number>
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The maximum length of the input port queues is defined. If this length
is exceeded during state space exploration, areport is generated (see
“Max Queue L ength Exceeded” on page 2300). The default valueis 3.

Define-Max-Instance

Parameters:
<Number>

Defines the maximum number of instances allowed for any particular
processtype. If this number is exceeded during state space exploration,
areport is generated (see " Create Errors’ on page 2299). The default
valueis 100.

Define-Max-Signal-Definitions
Parameters:

<No of signalss>
This command defines the maximum no of signalsthat will be added to
the list of signals from the environment for any particular signa. The
default valueis 10.

Define-Max-State-Size

Parameters:
<Size in bytes>

Setsthe size of an internal array used to store each system state when
computing the hash value for the system state. The default sizeis
100,000 bytes.

Define-Max-Test-Values

Parameters:
<No of text values>

This command defines the maximum no of test values that will be gen-
erated for a particular datatype or signal parameter. The default value
is10.

Define-Max-Transition-Length

Parameters:
<Number>

The maximum number of SDL symbols allowed to be executed during
the performance of abehavior tree transition is defined. If this number
is exceeded during state space exploration, areport is generated (see
“Transition Length Error” on page 2304). The default value is 1,000.
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Define-MSC-Ignore-Parameters

Parameters:
“on” | ZOff”

Defines whether the parameters of signals (and timers) will be ignored

(i.e. set to default values) when reading M SC diagrams. The default is
“Off”.

Note that this command will not change an already loaded M SC.

Define-MSC-Search-Mode

Parameters:
“Verification” | “Violation”

Defines options for M SC verification depending on the purpose of the
exploration. “Verification” mode should be used if the intention with
the exploration isto verify all MSC aternatives. “Violation” mode
should be used if theintention isto check if the SDL system can violate
the MSC.

The difference between “Verification” and “Violation” modeisthat in
“Verification” mode the validator will:

» synchronize on all MSC starts and start of inline expressions, and
» perform aseparate MSC action to enter an MSC / inline expression.

The synchronization in “Verification” mode implies that the validator
will try to execute all eventsin one M SC before continuing with the
eventsin asubsequent MSC. The special MSC action is executed when
all eventsin one MSC has been executed and it istime to start with the
subsequent MSC. Notethat if there are more than one subsequent M SC
(e.g. dueto an HM SC alternative or an inline expression) each MSC ac-
tion will select one of the MSCs. In the trace output (and in the Naviga-
tor) the MSC actions will be presented as“ Enter MSC XX X" where
XXX isthe name of the M SC that the validator will try to execute next.

A simple way to get hands-on experience with the difference between
“Verification” and “Violation” modeisto load an MSC that includes al-
ternatives (either an HM SC or an M SC with inline expressions) using
the Load-M SC command. Then set up the M SC search mode and use
the Navigator to manually explore the state space.

Note that in “Verification” mode the par operator is not supported.

The default search modeis “Violation” mode.
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Define-MSC-Test-Cases-Directory

Parameters:
<Directory name> | ‘-

Defines the directory in which the MSC test cases are stored. If *-’ is
provided instead of a directory name, the test cases directory becomes
undefined.

’

Define-MSC-Test-Steps-Directory

Parameters:
<Directory name> | ‘-

Defines the directory in which the MSC test steps are stored. If ‘-’ is
provided instead of a directory name, the test steps directory becomes
undefined.

’

Define-MSC-Trace-Action

Parameters:
“on” | “Off"

This command defines whether actions like tasks, decisions, etc. are
shown in the M SC trace. The default valueis “ Off”.

Define-MSC-Trace-Autopopup

Parameters:
“on” | ZOff”

This command defines whether an M SC Editor automatically will pop
up and show an M SC trace when going to areport. The default valueis
“On”.

Define-MSC-Trace-State

Parameters:
“on” | “Off"

Thiscommand definesif the SDL process graph states are shown in the
MSC trace. If “On”, acondition symbol will be showninthe MSC trace
each time a process performs a nextstate. The default valueis“On”.

Define-MSC-Trace-Channels

Parameters:
“on” | “Off"

Defines whether the env instance should be split into one instance for
each channel connected to env in the MSC trace. The default is“ Off”.
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Define-MSC-Verification-Algorithm

Parameters:
“TreeSearch” | “BitState”

Definesthe search algorithm that is used for M SC verification. Two op-
tions are available, the tree search algorithm and the bit state algorithm.
The default is “ BitState”.

Notethat thiscommand only defineswhat search algorithmsthat isused
by the Verify-MSC command. It is possible to use other search algo-
rithms, like Exhaustive-Exploration, by manually loading the MSC
with the Load-M SC command and then starting the desired search algo-
rithm.

Define-MSC-Verification-Depth
Parameters:

<Depth>
The parameter defines the depth of the search when performing MSC
verification using the Verify-M SC command. The default valueis
1,000.

Define-Observer

Parameters:
<Process type>

Definesall processinstances of the given typeto be observer processes.

Define-Parameter-Test-Value

Parameters:
<Signal> <Parameter number> <Value>

The parameter test value described by the command parametersis add-
ed to the current set of test values. Thelist of signals that can be sent
from the environment is regenerated based on the new set of test values.

Define-Priorities

Parameters:
<Internal events> <Input from ENV> <Timeout eventss>
<Channel outputs> <Spontaneous transitionss>

Defines the priorities for the different event classes. The priorities can
be set individually to 1, 2, 3, 4 or 5. For more information about event
classesand priorities, see“Event Priorities” on page 2397 in chapter 54,
Validating a System.
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The default priorities are:

* Interna events: 1

Input from ENV: 2
Timeout events: 2
Channel outputs: 1
Spontaneous transitions: 2

Notethat the priorities of events processed inthevalidator also is affect-
ed by the command “ Define-Symbol-Time” on page 2252.

Define-Random-Walk-Depth
Parameters:
<Depth>
The parameter defines the depth of the search when performing random
walk exploration. The default value is 100.

Define-Random-Walk-Repetitions
Parameters:

<No of repetitionss>
The parameter definesthe number of timesthe searchisperformed from
the start state when performing random walk exploration. Thedefault is
100.

Define-Report-Abort
Parameters:
<Report type> | ‘-’
Defines that the state space exploration will be aborted whenever are-
port of the specified type is generated.

The available report types are listed with the command Show-Options.
They are also described in “Rules Checked During Exploration” on
page 2298. If the parameter is specified as‘-’, al report types will be
defined in the same way.

Define-Report-Continue
Parameters:

<Report type> | ‘-’
Definesthat a state space exploration will continue past a state where a
report of the specified type is generated. With this definition, the explo-
ration of the behavior tree is not affected by areport being generated.
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The available report types are listed with the command Show-Options.
They are also described in “Rules Checked During Exploration” on
page 2298. If the parameter is specified as‘-', al report types will be
defined in the same way.

Define-Report-Log
Parameters:

<Report type> ( “Off” | “One” | “All” )
Defines how many reports of a specified type will be stored in the list
of found reports when they are encountered during state space explora-
tion. Default for all report typesis“One’.

If “Off” is specified for areport type, reports of this type will not be
stored, which impliesfor examplethat they will not belisted by the List-
Reports command. However, the reports will be generated and the ap-
propriate action taken as specified by the commands Define-Report-
Abort, Define-Report-Continue and Define-Report-Prune.

If “One” is specified only one occurrence of each reported situation is
stored.

If “All” isspecified then all occurrences of areported situation that have
different execution pathsis stored in the list.

The available report types are listed with the command Show-Options.
They are also described in “Rules Checked During Exploration” on
page 2298. If the parameter is specified as‘-', al report types will be
defined in the same way.

Define-Report-Prune
Parameters:

<Report type> | ‘-’
Defines that a state space exploration will not continue past a state
where areport of the specified type is generated. Thus, the part of the
behavior tree beneath the state will not be explored. Instead, the explo-
ration will continue in the siblings or parents of the state. Thisisaso
known as“pruning” the behavior tree at the state. Thisisthe default be-
havior for all report types.

The available report types are listed with the command Show-Options.
They are also described in “Rules Checked During Exploration” on
page 2298. If the parameter is specified as‘-', al report types will be
defined in the same way.
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Define-Report-Viewer-Autopopup
Parameters:
“on” | ZOff”

This command defines whether the Report Viewer automatically will
pop up when an automatic exploration isfinished. The default is“On”.

Define-Root

Parameters:
“Original” | “Current”

Definestheroot of the behavior treeto be either the current system state
or the origina start state of the SDL system.

Note:

When the root is redefined, all paths, e.g. MSC traces or report
paths, will start in the new root, not in the original start state.

Define-Rule

Parameters:
<User-defined rule>

A new rule is defined that will be checked during state space explora-
tion.

Define-Scheduling

Parameters:
“All" | “First"

Defines which process instances in the ready queue are allowed to exe-
cute at each state. The parameter defines the scheduling as follows:

e All
All process instances in the ready queue are allowed to execute at
each state.

* First
Only thefirst process instance in the ready queueis allowed to exe-
cute at each state.

The default is “First”.

Define-Signal
Parameters:
<Signal> <Optional parameter values>
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A signal that isto be sent to the SDL system from the environment is
defined. The signal is defined by its name and optionally the values of
its parameters. Multiple Define-Signal commands may be used to de-
fine the same signal, but with different values for the parameters.

Note:

The signalsdefined by thiscommand will be destroyed if thesignals
areregenerated, i.e., if any of the commands defining test valuesfor
sorts or signal parameters are used.

Define-Spontaneous-Transition-Progress
Parameters:

“on” | “Off”
Defines whether a spontaneous transition (input none) is considered as
progress when performing non-progress loop check. Default is that
spontaneoustransition is considered to be progress, i.e. “On”. See“Non
Progress L oop Error” on page 2304.

Define-Symbol-Time
Parameters:

“Zero” | “Undefined”
Thetimeit takesto execute one symbol, e.g. an input, task or decision,
inan SDL processisdefined either to be zero or undefined. If itisset to
zero, it is assumed that all actions performed by process instances take
areinfinitely fast compared to the timer values that are used in the sys-
tem. If the symbol timeis set to undefined, no assumption is made about
how long time it takes for processes to execute symbols. Consider for
example a situation where a process sets a timer with aduration 5 and
then executes something that may take along time, e.g. along loop, and
the sets atimer with duration 1. If symbol time is set to zero then the
second timer will alwaysexpirefirst. If symbol timer is set to undefined
then both timers can potentially expire first.

Note that when symbol timeis set to zero, no timer will expireif anin-
ternal action ispossible, evenif internal and timer events have the same
priority as set by the command Define-Priorities.

The default value of the symbol time optionsis“Zero”.
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Define-Test-Value

Parameters:
<Sort> <Value>

Thetest value described by the parametersis added to the current set of
test values. Thelist of signals that can be sent from the environment is
regenerated based on the new set of test values.

Note:

When regenerating the set of signals, all signalsthat have been man-
ually defined using the Define-Signal command will be lost.

Define-Timer-Check-Level

Parameters:
<Number>

The action taken during M SC verification when checking timer state-
ments (set, reset and timeout) is defined. The possible values for the
specified number are:

» 0: No checking of timer eventsis performed.

e 1:If atimer event exists in the M SC amatching timer event must
exist in the explored SDL path, but atimer event in the explored
SDL path is accepted even if there is no corresponding M SC timer
event.

e 2: All timer eventsin the M SC must match a corresponding timer
event in the explored SDL path, and vice versa.

The default valueis 1.

Define-Timer-Declaration

Parameters:
<Timer name> <Duration> <Unit>

Creates or updatesa TTCN timer declaration. Autolink distinguishes
between implicit timer declarations, which are created from test de-
scription MSCs during test case generation, and explicit timer declara-
tions, which are created with this command. Valid explicit declarations
always override implicit ones. Existing explicit declarations cannot be
updated.

The duration may be an integer value or avalid test suite parameter
identifier. If atest suite parameter is specified, adeclaration for this pa-
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rameter is generated as well. If no valid duration is specified, the dura-
tion field in the declaration remains empty.

The unit must be avalid TTCN unit: “ps’, “ns’, “us’, “ms’, “s” or
“min”. No declaration is made if an invalid unit is specified.

Note:

It is recommended that all timers appearing in M SC test cases and
test steps are declared explicitly prior to test case generation.

Define-Timer-Progress

Parameters:
“on” | “Off"

Definesif the expiration of atimer is considered as progress when per-
forming non-progress loop check. Default is that timer expiration is
considered to be progress, i.e. “On”. See“Non Progress L oop Error” on
page 2304.

Define-Transition

Parameters:
“SDL” | “Symbol-Sequence”

Defines the semantics and length of the transitionsin the behavior tree.
The parameter defines the transitions as follows:

* SDL
The behavior tree transitions correspond to complete SDL process
graph transitions.

* Symbol-Sequence
The behavior tree transitions correspond to the longest sequence of
SDL symbolsthat can be executed without any interaction with oth-
€r process instances.

The default is“SDL".

Define-Tree-Search-Depth

Parameters:
<Depth>

Defines the maximum search depth for tree search.
The default value is 100.
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Define-TTCN-Compatibility
Parameters:
“Standard” | “ITEX"”

Determineswhether Autolink generatesthedeclarationspart of aTTCN
test suite. If setto“ Standard”, Autolink creates declarationswith ASN.1
data field names being constructed of the form “ data type+parameter
number” (e.g. “Integer2”). If setto“ITEX”, no declarations are created.
In this case, ASN.1 data field names used in constraint definitions are
represented by ‘#’ characters. This alows to merge the test suite with
declarations generated by Link inthe TTCN suite. The default valueis
“Standard”.

This command exists for backward compatibility reasons only.

Define-TTCN-Signal-Mapping
Parameters:
“ASP” | “PDU"

Determines whether SDL signals are mapped onto ASN.1 ASP con-
straintsor ASN.1 PDU constraints. By default, signals are mapped onto
ASPs. The setting of Define-TTCN-Signal-Mapping can be overruled
for single signals by the use of the’ ASP-Types' and’'PDU-Types com-
mands in the Autolink configuration language (cf. Define-Autolink-

Configuration).

Define-TTCN-Test-Steps-Format

Parameters:
“Global” | “Local” | “Inline”

Defines how test stepsarewrittenina TTCN test suite. “Global” isthe
default value.

If setto“ Global”, each test step is saved in aseparate behaviour descrip-
tiontable. If atest step isused in more than one test case, then only one
behaviour description table is generated.

If set to “Local”, each test step is saved asalocal treein the behaviour
table of the corresponding test case. If atest step is used several times
in asingletest case, then only one behaviour description is generated.

If setto“Inline’, all test step treesare directly inserted into the test case
descriptions.
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Note that atest step which isused in several places may lead to trees
with different inconclusive events or different verdicts. In this case, the
test steps are stored in separate tables with unique names.

Note:

Test step formats “Local” and “Inline” are not supported in combi-
nation with concurrent TTCN. If an error message appears when try-
ing to change the test steps format, first disable concurrent TTCN
with Define-Concurrent-TTCN.

Define-Variable-Mode

Parameters:
<Process or Process Type> [ <Variable name> |
“Parent” | “Offspring” | “Sender” ]
[ “Compare” | “Skip” ]

This command defines how a specific variable is treated when compar-
ing two system states during state space exploration. If the value for a
variable is“Compare”, this variable will be taken into account when
comparing two system states. If the value is“ Skip”, this variable will
not betaken into account, i.e. if the only difference between two system
statesisthat values of variablesin “ Skip” mode differs, then the system
states will be considered equal.

The purpose of the “ Skip” mode for variables is to optimize the state
space search. There are two different situations where this command
can be used:

» All variablesthat is known to be constant during an exploration can
be declared “ Skip”.

» All variablesthat will not have an effect on the dynamic behavior of
the system, i.e. that will not affect the path through a decision or the
expression in an “output to”, can be declared “ Skip”.

Thebenefit with constant variablesin“ Skip” modeisthat theValidator
will ignore these variables when computing hash values. This can for
large data structures like arrays mean that the performance of the vali-
dator can be considerably improved.

Detailed-Exa-Var

Parameters:
(None)
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When printing structs containing components with default value, these
values are explicitly printed after this command is given.

Down

Parameters:
<Number of levelss>

Go down the specified number of levelsin the behavior tree, each time
selecting the child of the current system state that is part of the current
path. If the parameter istoo large, Down will stop at the end of the cur-
rent path.

Evaluate-Rule
Parameters:
(None)
The currently defined rule is evaluated with respect to the current sys-
tem state. The command prints whether or not the rule is satisfied.

Examine-Channel-Signal
Parameters:

<Channel name> <Entry numbers>
The parameters of the signal instance at the position equal to the entry
number in the queue of the specified channel are printed. The entry
number isthe number associated with the signal instance when the com-
mand List-Channel-Queue is used.

Examine-Pld
Parameters:

(None)
Information about the process instance given by the current scopeis
printed (see the Set-Scope command for an explanation of scope). This
information containsthe current values of Parent, Offspring, Sender and
alist of al currently active procedure calls made by the processin-
stance. The list starts with the latest procedure call and ends with the
process instance itself.

If the process instance contains service(s), information about all servic-
esis also printed.
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Examine-Signal-Instance

Parameters:
<Entry numbers>

The parameters of the signal instance at the specified position in the in-
put port of the process instance given by the current scope are printed
(see the Set-Scope command for an explanation of scope). The entry
number isthe number associated with the signal instance when the com-
mand List-1nput-Port is used.

Examine-Timer-Instance

Parameters:
<Entry numbers>

The parameters of the specified timer instance are printed. The entry
number is the number associated with the timer when the List-Timer
command is used.

Examine-Variable

Parameters:
[ (' <PId value> ‘)’ ]
<Optional variable name>
<Optional component selectionx>

The value of the specified variable or formal parameter in the current
scopeis printed (see the Set-Scope command for an explanation of
scope). Variable names may be abbreviated. If no variable name is giv-
en, al variable and formal parameter values of the processinstance giv-
en by the current scope are printed. Sender, Offspring, and Parent may
also be examined in thisway. Their names, however, may not be abbre-
viated and they are not included in the list of all variables.

Note:

If avariableisexported, bothits current value and its exported value
are printed.

It is possible to examine only a component of a struct, string or array

variable, by appending the struct component name or avalid array index
value as an additional parameter. The component selection can handle
structs and arrays within structs and arrays to any depth by giving alist
component selection parameters. SDL syntax with *!” and “( )" aswell
asjust spaces, can be used to separate the names and the index values.
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It isalso possible to print arange of an array by giving “Fromindex :
Tolndex” after an array name. Note that the space beforethe ‘" isre-
quired if Fromlndex isaname (enumeration literal), and that no further
component selection is possible after a range specification.

To see the possible components that are available in the variable, the
variable name must be appended by aspaceand a‘? oninput. A list of
components or atype name is then given, after which the input can be
continued. After acomponent name, it ispossibleto appenda‘? again
to list possible sub components.

To print the value of the data referenced by a Ref pointer it is possible
to usethe SDL syntax, i.e. the“*>" notation. If, for example, 1ref is
a Ref(Integer) variable, then 1ref+> isthe integer referenced by this
pointer. If sref isaRef of astruct, then sref*> | comp1 isthe
Compl component in the referenced struct. The sequence *> 1 canin
the monitor be replaced by - > (asfor examplein C).

If aPldisgiven within parenthesis, the scopeistemporarily changed to
this process instance instead.

Exhaustive-Exploration
Parameters:

(None)
Starts an automatic state space exploration from the current system
state, where the entire generated state spaceis stored in primary memo-
ry. Thisisonly recommended for SDL systemswith small state spaces.

Theexploration will continue until either the complete state spaceto the
defined depth is explored, <rReturns is pressed from the command
prompt, or the Break button is pressed in the graphical user interface.
The system is then returned to itsinitial system state. The maximum
depth of the exploration can be set with the command Define-Exhaus-

tive-Depth.

If an exhaustive exploration already has been started, but has been
stopped, this command asks if the exploration should continue from
where it was stopped, or restart from the beginning again.

A status message is printed every 50,000 states that are generated.
When the expl oration isfinished or stopped, the sameinformation asfor
abit state exploration is printed.
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Exit
Parameters:

(None)
The executing validator is terminated. If the command is abbreviated,
the monitor asks for confirmation. If any of the Validator options have
been changed, the monitor will ask if the changed options should be
saved. If so, the changed options are saved in afile .valinit (on
UNIX), Or valinit.com (in Windows), inthe directory from where the
SDL suite was started. Thisfileis automatically loaded the next time a
Validator is started from the same directory, thus restoring the previous-
ly saved options.

Thisisthe same command as Quit.

Extract-Signal-Definitions-From-MSC

Parameters:
<Directory name> ( <File name> | -1 )

Extractsall signalsfrom an M SC which are to be sent from the environ-
ment into the SDL system and adds them to the list of active signals.
This command is only applicable to basic MSCs in textual format, i.e.
to those M SCs stored with fileextension .mpr. If ‘-’ isgiven instead of
afile name, signal definitionsfrom all MSCsin the specified directory
are extracted. Alternatively, several M SCsmay be selected by apattern
enclosed in apostrophes. Such a pattern may include the special charac-
ters’+’,’2',and’ [...]" and isevaluated just asin aUNIX command
shell.

Generate-Test-Case

Parameters:
<File name> | ‘-’

Starts the state space search algorithm which constructs an internal data
structure for the M SC test case specified by the parameter. Additional-
ly, constraintsfor all signalsoccurring in thetest case are generated. At
the end al constraints with identical signal definitions are merged.

If the command parameter is specified as‘ -’, test cases are generated
for all MSC test cases in the current test cases directory. Alternatively,
several MSC test cases may be selected by a pattern enclosed in apos-

trophes. Such a pattern may include the special characters’*’, ' »’, and
"[...]" and isevaluated just asin a UNIX command shell.
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If the previous generation of atest case has been interrupted, Autolink
prompts the user to decide whether to continue the interrupted genera-
tion or to abort it. No file nameis needed if thetest case generationisto
be continued.

Note that thiscommand requiresa TTCN Link licensein addition to the
Validator license.

Goto-Path

Parameters:
<Path>

Go to the system state specified by the path. For details about paths, see
the command Print-Path.

Goto-Report
Parameters:

<Report numbers
Gotothestatein the behavior tree where the report with the correspond-
ing number has been found. The last behavior tree transition that was
executed before the reported situation is printed, with the same informa-
tion asfor afull trace during simulation. The report number is the num-
ber associated with the report when the command List-Reportsis used.
If only one report exists, the report number is optional.

Help

Parameters:
<Optional command name>

Issuing the Help command without a parameter will print al the avail-
able commands. If acommand name is given as parameter, this com-
mand will be explained.

Include-File

Parameters:
<File name>

This command provides the possibility to execute a sequence of moni-
tor commands stored in atext file. The Include-File facility can be use-
ful for including, for example, an initialization sequence or a complete
test case. It is allowed to use Include-File in an included sequence of
commands; up to five nested levels of include files can be handled.
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List-Channel-Queue

Parameters:
<Channel name>

A list of al signal instances in the specified channel queue is printed.
For each signal instance an entry number, the signal type, and the send-
ing processinstanceisgiven. The entry number can be used in the com-
mand Examine-Channel-Signal.

List-Constraints
Parameters:
(None)

Listsall currently defined constraints.

List-Generated-Test-Cases

Parameters:
(None)

Listsall test cases which have been generated either by Generate-Test-
Case or Trandate-M SC-Into-Test-Case, or which have been loaded
with the L oad-Generated-T est-Cases command.

List-Input-Port
Parameters:
[ (' <PId value> ')’ ]

A list of al signal instancesin theinput port of the process instance giv-
en by the current scope is printed (see the Set-Scope command for an
explanation of scope). For each signal instance an entry number, the sig-
nal type, and the sending processinstanceisgiven. A ‘*’ before the en-
try number indicates that the corresponding signal instanceisthe signal
instance that will be consumed in the next transition performed by the
process instance. The entry number can be used in the command
Examine-Signal-Instance.

If aPldisgiven within parenthesis information about this processin-
stance is printed instead.

List-Instance-Conversion

Parameters:
(None)

Lists al defined instance conversions. See also the command Define-
Instance-Conversion.
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List-MSC-Test-Cases-And-Test-Steps

Parameters:
(None)

Listsal MSC test cases and test steps currently stored in the test cases
and test steps directories.

List-Next

Parameters:
(None)

A list of the possible behavior tree transitions that can follow from the
current system state is printed.

Note:

The number of possible transitions depends on the selected state
space options.

List-Observers

Parameters:
(None)

List al process types which are defined to be observer processes.

List-Parameter-Test-Values

Parameters:
(None)

Listsall currently defined test values for signal parameters.

List-Process

Parameters:
<Optional process names

A list of all processinstanceswith the specified process nameis printed.
If no process name is specified all processinstancesin the system are
listed. The list will contain the same details as described for the List-
Ready-Queue command.

If the process contains services, information about the currently active
serviceis aso printed. To get information about all services use the
Examine-Pld command.
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List-Ready-Queue
Parameters:

(None)
A list of processinstancesin theready queueis printed. For more infor-
mation, see the Simulator command “List-Ready-Queue” on page 2089
in chapter 50, The SDL Smulator.

List-Reports
Parameters:

(None)
All situations that have been reported during state space exploration are
printed. For each report, the error or warning message describing the sit-
uation is printed, together with the depth in the behavior tree where it
first occurred. Only one occurrence of each reported situationisprinted;
the one with the shortest path from the root of the behavior tree. There-
port numbers printed can be used in the command Goto-Report.

List-Signal-Definitions
Parameters:
(None)

A list of al currently defined signalsis printed.

List-Test-Values

Parameters:
(None)

Listsall test values that currently are defined.

List-Timer
Parameters:

(None)
A list of al currently active timersis printed. For each timer, its corre-
sponding process instance and associated timeis given. An entry num-
ber will also be part of thelist, which can be used in the command
Examine-Timer-Instance.

Load-Constraints

Parameters:
<File name>

Loads all constraints stored in the file specified by the parameter. The
suggested file extension is . con.
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Load-Generated-Test-Cases

Parameters:
<File name>

Loads al generated test cases stored in the file specified by the param-
eter. The suggested file extension is . gen.

Load-MSC

Parameters:
<MSC file name>

The specified Message Sequence Chart is loaded into the Validator.
Loading an M SC always resets the state space and setsthe current state
to the root of the behavior tree.

Load-Signal-Definitions

Parameters:
<File name>

A command file with Define-Signal commandsis loaded and the sig-
nals are defined. This command exists for backward compatibility rea-
sons only.

Log-Off

Parameters:
(None)

The command L og-Off turns of f theinteraction log facility, whichisde-
scribed in the command Log-On.

Log-On
Parameters:
<Optional file name>

The command Log-On takes an optional file name as a parameter and
enableslogging of all theinteraction between the VValidator and the user
that isvisible on the screen. Thefirst timethe command isentered, afile
namefor thelog file hasto be given as parameter. After that any further
L og-On commands, without afile name, will append more information
to the previous log file, while a Log-On with afile name will close the
old log file and start using a new file with the specified file name.

Initially the interaction log facility isturned off. It can be turned off ex-
plicitly by using the command L og-Off.
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Merge-Constraints
Parameters:

<First name> <Second name>
Merges the two constraints specified by the parameters. The resulting
constraint has at least the formal parameters of the original constraints.
If additional constraint parameters are necessary (e.g. when merging
two constraints with signals S(1,1) and §(1,2)), Autolink prompts the
user to enter anamefor each new formal parameter. M erge-Constraints
can only be applied to constraints with the same signal. The new con-
straint gets the name of the second constraint.

Merge-Report-File
Parameters:
<File name>
An existing report file is opened and the reportsin it are added to the
current reports.

MSC-Log-File
Parameters:

<File name>
A log fileis produced containing information about the Message Se-
guence Chart for the trace from the root of the behavior tree to the cur-
rent system state. Thisfile can be opened in an M SC Editor; we recom-
mend using afilename with the suffix .mpr, sincethat suffix isused as
defaullt.

MSC-Trace

Parameters:
(None)

An MSC Editor is opened, showing the M essage Sequence Chart for the
current execution path. The current stateis shown inthe M SC by the se-
lection of some of the symbols. Whenever the current state and/or cur-
rent path changes in the Validator, the MSC will be updated.

If the MSC traceis already on, this command will turn it off.

New-Report-File
Parameters:
<File name>

Telelogic Tau 4.5 User's Manual July 2003



Monitor Commands

July 2003

A new report file for report storage is created. The current reports are
deleted.

Next
Parameters:

<Transition numbers
Goto asystem state in the next level of the behavior tree, i.e. achild to
the current system state. The parameter is the transition number given
by the List-Next command.

Open-Report-File
Parameters:
<File name>
An existing report file is opened and the reportsin it are loaded. The
current reports are del eted.

Parameterize-Constraint
Parameters:

<Constraint name> <Replacement definitions>
Replaces concrete valuesin aconstraint with formal parameters. There-
placement is defined by a sequence of pairs of asignal parameter num-
ber followed by the corresponding formal parameter name. The defini-
tion must be terminated with a 0.

Print-Autolink-Configuration

Parameters:
(None)

Displays the current Autolink configuration on the screen.

Print-Evaluated-Rule

Parameters:
(None)

The currently defined ruleis printed with the values obtained from the
last evaluation of the rule. The printed information isin the form of a
so-called parse tree, and may require some knowledge of such struc-
tures to be interpreted correctly.

Print-File
Parameters:
<File name>
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The content of the named text fileis displayed on the screen.

Print-Generated-Test-Case
Parameters:

<Test case name> | ‘-’
Displaystheinternal representation of the generated test case specified
by the parameter onthe screen. If *-" isgiveninstead of atest case name,
all generated test cases are shown. Alternatively, several test cases may
be selected by a pattern enclosed in apostrophes. Such a pattern may in-

clude the specia characters’+’,'2", and’ [...]" and is evaluated just as
inaUNIX command shell.

Print-MSC

Parameters:
(None)

A textua version of the currently loaded MSC is printed. Theformat is
similar to the textual M SC format defined in ITU recommendation
Z.120.

Print-Path
Parameters:

(None)
The path to the current system state is printed. A path is a sequence of
integer numbers, terminated with a 0, describing how to get to the cur-
rent system state. The first number indicates what transition to select
from the root, the second number what transition to choose from this
state, etc. To go to the state specified by a path, use the command Goto-
Path.

Print-Report-File-Name
Parameters:
(None)

The name of the current report file is printed.

Print-Rule

Parameters:
(None)

The currently defined rule is printed.
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Print-Trace

Parameters:
<Number of levelss>

Thetextual traceleading to the current system stateisprinted. The same
information as for afull trace during simulation is printed for each be-
havior tree transition. The parameter determines how many levels up
the trace should start. For example, Print-Trace 10 will print the ten last
transitions.

Quit
Parameters:

(None)
The executing validator is terminated. If the command is abbreviated,
the monitor asks for confirmation. If any of the Validator options have
been changed, the monitor will ask if the changed options should be
saved. If so, the changed options are saved inthefile .valinit (on
UNIX), Or valinit.com (in Windows), inthedirectory fromwherethe
SDL suite was started. Thisfile isautomatically loaded the next time a
Validator is started from the same directory, thusrestoring the previous-
ly saved options.

Thisis the same command as Exit.

Random-Down

Parameters:
<Number of levels>

Go down the specified number of levelsin the behavior tree, each time
selecting arandom child of the current system state.

Random-Walk

Parameters:
(None)

Thiscommand will perform an automatic exploration of the state space
from the current system state. Random walk is based on the ideathat if
more than one transition is possible in a particular system state, one of
them will be chosen at random. When the exploration is started, the fol-
lowing information is printed:

» Search depth: The maximum depth to walk down. This can be set
with the command Define-Random-Walk-Depth.
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* Repetitions. The number of random walksto perform from the start
state. This can be set with the command Define-Random-Walk-

Repetitions.

The exploration will continue until either it isfinished, <rReturns is
pressed from the command prompt, or the Break button is pressed inthe
graphical user interface. The system is then returned to the state it was
in before the exploration was started.

When the exploration isfinished or stopped, the Report Viewer isby de-
fault opened (this can be changed with the command Define-Report-
Viewer-Autopopup). A few statistics are a so printed; seethe command
Bit-State-Exploration for an explanation of these.

Rename-Constraint

Parameters:
<0ld name> <New name>

Renames a constraint. If a constraint with the same “new” name but a
different signal definition aready exists, the user is prompted to choose
between one of the following operations (which can be abbreviated):

* Rename: A different name can be chosen for the constraint.

* Keep old: Thedefinition of therenamed constraint is cleared. Any
references from previously generated test cases to the renamed con-
straint are redirected to the old constraint.

e overwrite old: Thedefinition of the old constraint is cleared.
Any references from previously generated test cases to the old con-
straint are redirected to the renamed constraint.

Restriction: If one of the constraints contains formal parameters, then a
different name must always be chosen for the renamed constraint. Re-
name-Constraint in combination with its options keep o1d and
overwrite old alowsto mergetwo congtraints, e.g. if some signa
parametersareirrelevant (see a so the command M erge-Constraintsand
consider the use of CONSTRAINT MATCH ... Statementsin an Autolink
configuration).

Reset

Parameters:
(None)
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Resetsthe state of the Validator toitsinitial state. This command resets
al options and test valuesin the Validator to their initial values and
clearsall reports, M SCs, and user-defined rules. It also sets the current
state and the current root to the original start system state.

Thiscommand readsthe .valinit (on UNIX), OF valinit.com (in
Windows), file (see the command Exit). It is equivalent to closing the
Validator and starting it again. Compare with the command Default-

Options.

Save-As-Report-File
Parameters:
<File name>

The current reports are saved in anew file. The name of the current re-
port fileis set to the new file.

Save-Autolink-Configuration

Parameters:
<File name>

Saves the current Autolink configuration in acommand file. The com-
mand name Define-Autolink-Configuration and the terminating
End are written at the beginning and the end of thefilein order to allow
to reload the configuration with Include-File. The suggested file exten-
sionis .com.

Save-Constraint

Parameters:
( <Constraint name> | ‘-’ ) <File name>

Savesthe constraint in afileidentified by <File names.If ‘-’ isgiven
instead of aconstraint name, al currently defined constraints are saved.
The suggested file extension is . con.

Save-Coverage-Table

Parameters:
<File name>

Test coverage information is saved in the specified file. The test cover-
age table consists of two parts, a Profiling Information section, and a
Coverage Table Details section. Thisisthe sametype of file as gener-
ated by the Simulator; for more detailed information about the file, see
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“Print-Coverage-Table” on page 2095 in chapter 50, The SDL Smula-
tor.

Save-Error-Reports-As-MSCs

Parameters:
(None)

Saves all reports (except those indicating an M SC verification) as
MSCsin the target directory. The reports are stored as complete MSCs
with file extension .mpr.

For each MSC a generic name consisting of the name of the currently
loaded MSC (or “ErrorReport”, if noneisloaded), afour letter abbrevi-
ation of the error type and a sequence number is generated.

Save-Error-Reports-As-M SCs hel psto find out what went wrong when
running a batch job with alarge number of MSC verifications.

Note: This command does not generate M SCs for MSC violation re-
portsif the current MSC could be verified.

Save-Generated-Test-Case
Parameters:

( <Test case name> | ‘-’ ) <File name>
Savesthegenerated test casein afile. If ‘-’ isgiveninstead of atest case
name, all generated test cases which are currently stored in memory are
saved. Alternatively, several test cases may be selected by a pattern en-
closed in apostrophes. Such a pattern may includethe special characters
7 72" and’ [...]" and is evaluated just asin a UNIX command
shell.The suggested file extension is . gen.

This command allows to compute test casesin parallel on different ma-
chines and to merge them afterwards by using L oad-Generated-T est-
Cases.

Save-MSC-Test-Case

Parameters:
( <Test case name> | ‘*’ )

Saves atest case as a system level Message Sequence Chart in the test
cases directory (with file extension .mpr). The MSC contains a sepa-

rate instance axis for each channel to the environment and another axis
for the system. It comprisesall signals sent to and from the environment
for the trace from the root of the behavior tree to the current system
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state. If **’ isgiven instead of atest case name, ageneric test case name
is generated.

Save-MSC-Test-Step
Parameters:

( <Test step name> | ‘*’ )
Saves atest step as a system level Message Sequence Chart in the test
stepsdirectory (withfileextension .mpr). The M SC containsaseparate
instance axis for each channel to the environment and another axis for
the system. It comprisesall signals sent to and from the environment for
the trace from the root of the behavior tree to the current system state.
If “** isgiven instead of atest step name, ageneric test step nameisgen-
erated.

Save-Options
Parameters:

<File name>
Creates a Validator command file with the name given as parameter.
Thefile contains commands defining the options of the Validator. If this
fileisloaded (using the command Include-File) the options will be re-
stored to their saved values.

Save-Reports-as-MSC-Test-Cases
Parameters:

( <Report type> | ‘-’ ) <Name prefix>
Saves all reports of a specified type as MSC test cases in the test cases
directory (in system level MSC format; with file extension .mpr). The
M SCs contain a separate instance axis for each channel to the environ-
ment and another axisfor the system. For each M SC test case, ageneric
name is generated consisting of the name prefix, afour letter abbrevia-
tion of the report type and afivedigit number. If -’ is provided instead
of areport type, al current reports are saved.

Save-State-Space

Parameters:
<File name>

A Labelled Transition System (LTS) representing the generated state
space is saved to afile. For adescription of the file syntax, see section
“ State Space Files” on page 2316.
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Note:

It is necessary to have executed an Exhaustive-Exploration com-
mand before the state space can be saved on afile.

Save-Test-Suite

Parameters:
<Test suite name> <File name>

Saves the generated test cases and all constraintsin atest suitefilein
TTCN MP format. In addition, it generates the declarations part of the
TTCN test suite. If the generation of atest case has been interrupted,
Autolink prompts the user to decide whether to cancel the command or
to abort the test case generation. The suggested file extension for the
second parameter is . mp.

Note that this command requiresa TTCN Link licensein addition to the
Validator license.

Save-Test-Values

Parameters:
<File name>

A command file is generated containing Vaidator commands that, if
|oaded with the Include-File command, will recreate the current test val -
ue definitions.

Scope
Parameters:
(None)

Thiscommand printsthe current scope. Seethe command Set-Scopefor
a description of scope.

Scope-Down

Parameters:
<Optional service namex>

Moves the scope one step down in the procedure call stack. If the cur-
rent scope is a process containing services, one of the services should
be specified. See aso the commands Stack, Set-Scope and Scope-Up.

Scope-Up
Parameters:
(None)
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M oves the scope one step up in the procedure call stack. Up from a ser-
vice leads to the process containing the service. See al so the commands
Set-Scope, Stack and Scope-Down.

SDL-Trace

Parameters:
(None)

This command opens an SDL Editor that will show the transition lead-
ing to the current system state. Whenever the current system state
changesin the VValidator, the SDL Editor will be updated.

If the SDL trace aready is on, the command will turn it off.

Set-Application-All

Parameters:
(None)

The state space options of the Validator are set to perform state space
exploration according to the semantics of an application generated by
the SDL Code Generator. No assumptions are made about the perfor-
mance of the SDL system compared to timeout values or the perfor-
mance of the environment.

This command sets the exploration mode factors by executing the fol-
lowing commands:

Define-Transition SDL
Define-Scheduling First
Define-Priorities 1 1 1 1 1

Set-Application-Internal

Parameters:
(None)

The state space options of the Validator are set to perform state space
exploration according to the semantics of an application generated by
the SDL Code Generator. The assumption is made that thetimeit takes
for the SDL system to perform internal actionsis very small compared
to timeout values and the response time of the environment.

This command sets the exploration mode factors by executing the fol-
lowing commands:
Define-Transition SDL

Define-Scheduling First
Define-Priorities 1 2 2 1 2
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Set-Scope

Parameters:
<PId value> <Optional service name>

Thiscommand sets the scope to the specified process, at the bottom pro-
cedure call. If the process contains services, one of the services can be
given as parameter to the command. A scopeisareferenceto aprocess
instance, areference to aservice instanceif the process contains servic-
es, and possibly areferenceto aprocedureinstance called from this pro-
cess/service. The scopeis used for anumber of other commands for ex-
amining the local properties of aprocess instance. The scopeis auto-
matically set to the process that executed in the transition leading to the
current system state.

See al'so the commands Scope, Stack, Scope-Down and Scope-Up.

Set-Specification-All
Parameters:
(None)

The state space options of the Validator are set to perform state space

exploration according to the ITU semantics for SDL. No assumptions

are made about the performance of the SDL system compared to time-
out values, or the performance of the environment.

This command sets the exploration mode factors by executing the fol-
lowing commands:

Define-Transition Symbol-Sequence
Define-Scheduling All
Define-Priorities 1 1 1 1 1

Set-Specification-Internal

Parameters:
(None)

The state space options of the Validator are set to perform state space
exploration according to the I TU semanticsfor SDL. The assumptionis
made that the time it takes for the SDL system to perform internal ac-
tionsisvery small compared to timeout values and the response time of
the environment.

This command sets the exploration mode factors by executing the fol-
lowing commands:

Define-Transition Symbol-Sequence
Define-Scheduling All
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Define-Priorities 1 2 2 1 2

Show-Coverage-Viewer

Parameters:
(None)

Thiscommand startsthe Coverage Viewer. The current test coverageis
automatically loaded and asymbol coveragetreeis presented. See chap-
ter 48, The SDL Coverage Viewer for further description of the Cover-
age Viewer.

Show-Mode

Parameters:

(None)
This command displays a summary of the current execution mode and
some other information about the current state of the SDL Validator.

Show-Navigator

Parameters:
(None)

This command starts the Navigator tool to simplify interactive naviga-
tion in the behavior tree of the SDL system. See“The Navigator Tool”
on page 2292 for more details.

Show-Options
Parameters:
(None)
Thevaluesof al optionsdefined for the Validator are printed, including
the report action defined for each report type.

Show-Report-Viewer

Parameters:
(None)

This command starts the Report Viewer that presents a hierarchical
view of al reports generated during state space explorations. See “ The
Report Viewer” on page 2295 for more details.

Show-Versions

Parameters:
(None)
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Theversionsof the SDL to C Compiler and the runtime kernel that gen-
erated the currently executing program are presented.

Signal-Disable

Parameters:
<Signals> | ‘-’

Disables all test values defined for the given signal. ‘-* means all sig-
nals. Use Signal-Enable to start using them again. See also Channel-
Disable. Test valuesfor asignal are only used if both the signal and the
channel that transportsthe signal are enabled. By default, all signalsand
channels are enabled.

Signal-Enable
Parameters:

<Signals> | ‘-’
Enablesall test valuesdefined for thegiven signal. ‘-’ meansall signals.
See also Channel-Enable. Test values for asignal are only used if both
the signal and the channel that transports the signal are enabled. By de-
fault, all signals and channels are enabled.

Signal-Reset
Parameters:

<Signals> | ‘-’
Removes all existing test values for the given signal, and defines a de-
fault set of test values instead, using the current test value settings for
datatypes and signal parameters. ‘- means all signals.

Stack

Parameters:
(None)

The procedure call stack for the Pld/service defined by the scopeis
printed. For each entry in the stack, the type of instance (procedure/pro-
cess/service), theinstance name and the current stateisprinted. Seealso
the commands Set-Scope, Scope-Down and Scope-Up.

Top

Parameters:
(None)

Go upinthebehavior treeto the start of the current path (theroot system
state).
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Translate-MSC-Into-Test-Case

Parameters:
( <File name> | ‘-’ )

Translates an MSC into an internal test case data structure without per-
forming a state space search. Additionally, constraintsfor all signals oc-
curring in the test case are generated. At the end, all constraints with
identical signal definitions are merged.

If the command parameter is specified as‘ -’, all MSCsin the current
test cases directory are transformed into test cases. Alternatively, sever-
al MSC test cases may be selected by a pattern enclosed in apostrophes.
Such a pattern may include the special characters’+’,’?’, and’ [...]’
and is evaluated just asin a UNIX command shell.

Trandate-M SC-Into-Test-Case does not require afully specified SDL
system. However, the signals used in the MSC must be defined in the
SDL specification. Additionally, the channels between the SDL system
and itsenvironment haveto be specified in order to find out which M SC
instancesrelateto PCOsand which relateto the SDL system. Therefore,
adirect translation cannot be applied to M SCs which consist of only a
single instance axis for the environment.

Since the translation is done statically, it is not checked whether the
MSC can in fact be verified. In addition, no inconclusive events are
computed, unlessthey are stated explicitly by the use of an MSC excep-
tion expression.

Note that thiscommand requiresa TTCN Link licensein addition to the
Validator license.

Tree-Search

Parameters:
(None)

Performs a tree search of the state space from the current system state.
A tree search is an exploration where al possible combinations of ac-
tions are executed. Thetreethat isexplored is exactly the sametreethat
can manually be inspected using the Navigator feature (or manual ex-
ploration using the Next / List-Next commands).

The depth of the tree search is bounded and is defined by the Define-
Tree-Search-Depth command. The default depth is 100.
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The command can be aborted by the user by pressing the Break button
in the Validator Ul or any key if running the validator from the com-
mand prompt.

Tree-Walk

Parameters:
<Timeout> <Coverages

Performs an automatic exploration of the state space starting from the
current system state. In contrast to Random-Walk, Tree-Walk is based
on adeterministic algorithm that performs a sequence of tree searches
with increasing depth starting at various statesin the reachability graph.
Tree Walk combines the advantages of both the depth-first and breadth-
first search strategy - it is able to visit states located deep in the reach-
ability graph and to find a short path to a particular state at the same
time. Tree Walk is guided by a symbol coverage heuristic. Therefore it
is particularly suitable for automatic test case generation.

Computation stopsiif either time exceeds <Timeout> (specified in min-
utes) or the targeted coverage (specified in percent) isreached. Alterna-
tively, the exploration can be stopped at any time by pressing Return at
the command prompt or by pressing the Break button if the graphical
user interface is used.

Tree Walk creates a number of “ TreeWalk” reports. These reports can
be used for the generation of MSC test cases by applying command
Save-Reports-as-M SC-Test-Cases.

Up
Parameters:
<Number of levels>

Go up the specified number of levelsin the behavior tree. Up 1 goesto
the parent state of the current system state. Up will stop at the root of
the behavior tree (the start state) if the parameter istoo large.

Verify-MSC
Parameters:
<MSC file>

This command will perform an automatic exploration from the current
system state to search for all execution tracesthat are consistent with the
MSC that is given as a parameter. The search agorithm is avariant of

the bit state algorithm that is adapted to suite M SC verification. Before
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the exploration is started, the root of the behavior treeis set to the cur-
rent system state.

Thefile can either be an basic MSC file (.msc), atextual MSC file
(.mpr) or ahigh-level MSC file (. mrm).

When the exploration is finished, the sasme information asfor abit state
exploration is printed. In addition, amessage is printed stating whether
or not the MSC was verified, i.e. if an execution path wasfound that sat-
isfiedthe M SC, and reportsfor M SC verification and MSC violation are
generated.

If the MSC isahigh-level MSC or it contains MSC reference expres-
sions more that one M SC verification report can be generated. There
will be onereport for each sequence of ‘leaf’ MSCsthat can be verified.
For more information on criteriafor M SC verification, see*MSC Ver-
ification Errors’ on page 2305.

If the M SC was verified and exactly one MSC verification report was
generated, the system state of the Validator will be set up to the last sys-
tem state in the path that satisfied the M SC. Otherwise, the systemisre-
turned to itsinitial state.

If the MSC contains M SC references the Validator needs to match the
logical MSC names in the M SC references with M SC file names. This
is done according to the following agorithm:

1. If the Autolink test step directory is set, then the MSC fileis as-
sumed to belocated in this directory and have the same name asthe
MSC with the suffix .msc, .mpr or .mrm.

2. TheVadlidator then checksif thereisan M SC with the correct name
in the same modulein the Organizer asthe parent M SC. If thisisthe
case this MSC fileis used.

3. If none of above applies then the Validator checks if thereisan
M SC file in the same directory as the parent M SC with the correct
name and with the suffix .msc, .mpr or .mrm. If thisisthe case
thisMSC fileis used.

Graphical User Interface

This section describes the appearance and functionality of the graphical
user interface to the validator monitor (VaUl). Some user interface de-
scriptions general to all toolsin Telelogic Tau can be found in chapter
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Button
Module

Button
Area

Text Area

Input Line

1, User Interface and Basic Operations. These general descriptions are

not repeated in this chapter.

Note:

The VaUl looks and behaves very much like the SimUI, the graph-
ical user interface to the simulator monitor. The differences are the
set of available monitor commands and button modules, and afew

additional menus and sub windows.

For an explanation of the Validator main window, depicted in
Figure 474, see " Graphical User Interface” on page 2130 in chapter 50,
The SDL Smulator.

Jj SDL Yalidator Ul - demongame_vid.val JJ

A Welcome to the SDL WALIDATOR
Command 1 Bit-State-Exploration

wie Starting bit state exploration w4
Search depth @ 188
Hash table size : |BAABAA bytes

wx Bit state ewploration statistics ++
No of reports: 1.

Generoted states: 2569,

Truncated paths: 156.

Unique systen states: 1387,

Size of hash toble: GABEABE (1BEE0EE bytes)

Mo of bits set in hash table: 3643
cellision rick: A %
M depth: 18R
Currert depth: -1
Min state size: 63
Mo stote size: 128
phel coverage @ 18858

Command

2282

Figure 474: The main window
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Starting the ValUI

A new VaUIl isstarted by selecting SDL > Validator Ul from the Tools
menu in the Organizer. When the ValUl is started, a number of defini-
tion files are read, controlling the contents of the main window and
some status windows. See " Definition Files’ on page 2297 for morein-
formation.

No validator is started automatically by the VaUl in thisway. The user
must start avalidator by selecting Open from the File menu, as stated in
the text area of the main window, or by using the Open quick button.

A simple way to generate a validator, start the ValUl and open the val-
idator isto click the Validate quick button in the Organizer.

When asimulator is started, afile selection dialog may be opened if the
SDL system contains external synonyms. For more information, see
“Supplying Values of External Synonyms’ on page 2326 in chapter 54,
Validating a System.

The Default Button Modules

The following tables list the default buttons in the button modules and
the corresponding monitor command. See “Monitor Commands” on
page 2232 for more information.

Note:

The buttonsin the button modules are specified in the button defini-
tion file. If the default button file is not used, the button modules
may be different than described here. See “Button and Menu Defi-
nitions’ on page 2153 in chapter 50, The SDL Smulator for morein-
formation.
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The EXPLORE Module

Button Monitor command
Bit-State Bit-State-Exploration
Exhaustive Exhaustive-Exploration
Top Top

Bottom Bottom

Random Walk Random-Walk

Tree Search Tree-Search

Up Upl

Down Down 1

Tree Walk Tree-Walk

Verify MSC Verify-MSC
Navigator Show-Navigator
Break Pressing <Returns

The VIEW Module

Button Monitor command
Scope Scope

Set Scope Set-Scope

Scope Up Scope-Up

Scope Down Scope-Down

Call Stack Stack

Ready Q List-Ready-Queue
Process List List-Process
Process Examine-Pid

Input Port List-1nput-Port
Sgnal Examine-Signal-Instance
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Button Monitor command
Timer List List-Timer

Timer Examine-Timer-Instance
Variable Examine-Variable

The TEST VALUES Module

Button Monitor command

List Value List-Test-Values

List Par List-Parameter-Test-Values
List Sgnal List-Signal-Definitions
Clear Sgnal Clear-Signal-Definitions

Def Value Define-Test-Value

Def Par Define-Parameter-Test-Value
Def Sgnal Define-Signal

Extract Sgs Extract-Signal-Definitions-From-M SC
Clear Value Clear-Test-Values

Clear Par Clear-Parameter-Test-Values
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The Menu Bar

This section describes the additional menus of the ValUl’smenu bar in
comparison with the SimUI. The menus common to both theVa Ul and
the SimUI is described in “The Menu Bar” on page 2138 in chapter 50,
The SDL Simulator.

The menu bar contains the following menus:

» FileMenu
(See“File Menu” on page 2139 in chapter 50, The SDL Smulator.)

* View Menu
(See“View Menu” on page 2139 in chapter 50, The SDL Smula-
tor.)

e Buttons Menu
(See “Buttons Menu” on page 2140 in chapter 50, The SDL Smula-
tor.)

* LogMenu
(See“Log Menu” on page 2141 in chapter 50, The SDL Smulator.)

* Help Menu
(See“HelpMenu” on page 15in chapter 1, User Interfaceand Basic

Operations.)
¢ Commands Menu
e Optionsl Menu

e Options2 Menu
e Autolinkl Menu

e Autolink2 Menu

Additional Validator Menus

In addition to the standard SimUI menus, afew special validator menus
areincluded in the menu bar. The menu choicesin these menus simply
executeamonitor command, i.e. they arefunctionally equivalent to but-
tonsin the button modules. If the monitor command requires parame-
ters, they are prompted for using dialogs in the same way as the com-
mand buttons.
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The following tables list the default menu choices and the correspond-
ing monitor command. See “Monitor Commands’ on page 2232 for
more information.

Note:

The additional menusin the ValUl are specified in the button defi-
nition file. If the default button file is not used, the additional menus
may be different than described here. See “Button and Menu Defi-
nitions’ on page 2153 in chapter 50, The SDL Smulator for morein-
formation.

Commands Menu

Menu choice Monitor command
Toggle MSC Trace MSC-Trace

Toggle SDL Trace SDL-Trace

Show Report Viewer Show-Report-Viewer
Show Coverage Viewer Show-Coverage-Viewer
Show Navigator Show-Navigator

Define Rule Clear-Rule ; Define-Rule
Include Command Script Include-File
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Options1 Menu

Menu choice M onitor command

Show Options Show-Options

Reset Reset

Default Default-Options

Advanced Define-Scheduling All ; Define-Priorities11111

; Define-M ax-Input-Port-L ength 2 ; Define-Re-
port-L og MaxQueuel ength Off

Sate Space : Transition

Define-Transition

: Scheduling

Define-Scheduling

: Priorities

Define-Priorities

. Input Port Length

Define-Max-1nput-Port-L ength

: Transition Length

Define-Max-Transition-L ength

. Max Instance

Define-M ax-Instance

: Timer Progress

Define-Timer-Progress

: Channel Queues

Define-Channel-Queue

: Max Sate Size

Define-Max-State-Size

: Symbol Time

Define-Symbol-Time

Report : Continue

Define-Report-Continue

-: Prune Define-Report-Prune
- Abort Define-Report-Abort
- : Report Log Define-Report-Log
MSC Trace Auto Popup Define-M SC-Trace-Autopopup
Report Viewer Auto Popup Define-Report-Viewer-Autopopup
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Options2 Menu

Menu choice M onitor command

Show Options Show-Options

Bit-Sate : Hash Sze Define-Bit-State-Hash-Table-Size
- : Depth Define-Bit-State-Depth

- : Iteration Sep Define-Bit-State-Iteration-Step
Random Walk : Repetitions Define-Random-Walk-Repetitions
- : Depth Define-Random-Walk-Depth

Exhaustive : Depth

Define-Exhaustive-Depth

Tree Search : Depth

Define-Tree-Search-Depth

MSC Ver : Timer Check Level

Define-Timer-Check-Level

- : Condition Check Define-Condition-Check

- : Depth Define-M SC-Verification-Depth
Autolink : Concurrent TTCN Define-Concurrent-TTCN

- : Depth Define-Autolink-Depth

- : Generation Mode Define-Autolink-Generation-Mode

- : Global Timer Define-Global-Timer

- : Hash Table Sze Define-Autolink-Hash-Table-Size

- : Options Define-Autolink-State-Space-Options

- : Signal Mapping

Define-TTCN-Signal-Mapping

- : Test Cases Directory

Define-M SC-Test-Cases-Directory

- : Test Seps Directory

Define-M SC-Test-Steps-Directory

- Test Steps Format

Define-TTCN-T est-Steps-Format

Autolink1l Menu

M enu choice

Monitor command

MSC : Save Test Case

Save-M SC-Test-Case
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M enu choice

M onitor command

: Save Reports

Save-Reports-as-M SC-Test-Cases

: Save Error Reports

Save-Error-ReportsAs-MSCs

- : Save Test Sep Save-M SC-Test-Step

- List List-M SC-Test-Cases-And-Test-Steps
- : Clear Test Case Clear-M SC-Test-Case

- : Clear Test Sep Clear-M SC-Test-Step

Test case : Generate

Generate-Test-Case

- : Translate Translate-M SC-Into-Test-Case
- List List-Generated-Test-Cases

- Print Print-Generated-Test-Case

-: Clear Clear-Generated-Test-Case

-: Save Save-Generated-Test-Case

-: Load L oad-Generated-Test-Cases

Test suite : Save

Save-Test-Suite
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Autolink2 Menu

Menu choice Monitor command
Configuration : Define Define-Autolink-Configuration
-1 Print Print-Autolink-Configuration
-: Clear Clear-Autalink-Configuration
- Save Save-Autolink-Configuration
-: Load Include-File

Congtraint : Define Define-Constraint

- Ligt List-Constraints

- : Rename Rename-Constraint

-: Merge Merge-Constraints

- : Parameterize Parameterize-Constraint

-: Clear Clear-Constraint

-: Save Save-Constraint

-: Load L oad-Constraints

Timer : Define Define-Timer-Declaration
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The Command and Watch Windows

The Command window of the ValUl isidentical to the SimUI (see
“Command Window” on page 2147 in chapter 50, The SDL Smulator).
The only difference is that the default commands to execute are “ List-
Process -” and “Print-Trace 1”. The set of commands to execute are
stored in a command definition file (see “Definition Files” on page
2297). The default command definition file can be changed with the
Preference Manager.

The Watch window of the ValUl isidentical to the SimUI (see “Watch
Window” on page 2150 in chapter 50, The SDL Smulator).

The Navigator Tool

The Navigator isaseparate tool inthe ValUl that isused for navigating
in the behavior tree. It can be opened in the following ways:

* By issuing the monitor command Show-Navigator
* By sdlecting Show Navigator from the Commands menu.
» By clicking the Navigator button in the button area.

Up 1:
Transition START
Pld :Demon:1

State : start state

Mext 1: Mewt 2

QOUTPUT from EMY. | | TIMER signal sent
Signal : Mewgame | | Timer T
Receiver : hMain:1 Receiver: Demon:1

Figure 475: The Navigator window

The Navigator window consists of the tree area and the tool bar. There
isno menu bar or status bar in the Navigator window.
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Tree Area

Thetree areaof the Navigator window shows the structure of the behav-
ior tree around the current system state. Each box, or node, represents a
tree transition from one system state to another.

» Theupnode, alwayslabelled Up 1, showsthetreetransition leading
to the current system state.

e Thedown nodes, labelled Next 1, Next 2, etc., show the possibletree
transitions from the current system state. One of the down nodes
may be labelled with three asterisks “***” to show which node is
part of the current path, i.e., which part of the tree that already has
been explored.

The text in the boxes contains the textual trace describing the tree tran-
sition. Thismay represent acomplete or partial SDL process graph tran-
sition, depending on how the behavior treeis set up. The number of
down nodes also depends on the structure of the behavior tree. Thisis
determined by the state space options; see “ State Space Options” on
page 2396 in chapter 54, Validating a System.

Double-clicking a node in the Navigator executes the corresponding
treetransition and moves onelevel up or down in the behavior tree. The
current system stateis changed and the Navigator window is updated to
show the situation around the new system state.

Note:
Double-clicking a collapsed node (see below) does not expand the
node; it always executes the corresponding transition.

The Navigator window is also updated whenever a monitor command
is executed that changes the current system state.

Popup Menus
Each node in the node area has an associated popup menu.

Upl On the up node: Go up onelevel in
the tree. Thisisthe same as double-
clicking the up node.

Uptotop On theup node: Go to thetop of the
behavior tree.
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Continue Up Ontheup nodes: Go up inthetree un-
til more than one transition is possible
(see Continue-Up-Until-Branch com-
mand).

Goto On the down nodes: Go down this
branch of the tree. Thisisthe same as
double-clicking the down node.

Continue On the down nodes: Go down this
branch of the tree until more than one
transition is possible (see Continue-
Until-Branch command).

Expand Expand the collapsed nodeto show the
down nodes.
(Not applicable on a down node.)
Expand Substructure The same as Expand.
Collapse Collapse the node to hide the down

nodes. A small triangle bel ow the node
shows that it is collapsed.
(Not applicable on a down node.)

Quick Buttons

The following quick buttons are specia to the Navigator tool. The gen-
eral quick buttonsare described in “ General Quick-Buttons’ on page 24
in chapter 1, User Interface and Basic Operations.

Close
w Closes the Navigator tool.

Structure
Switches between atree structure and a list structure in the node area.

g

Show Validator Ul
Raises the Validator Ul window.

kil
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The Report Viewer

The Report Viewer isaseparate tool in the ValUI that isused for exam-
ining the reports generated during an automatic state space exploration.
It is opened in one of the following ways:

» Automatically when an automatic state space exploration has fin-
ished, unless the option Report Viewer Autopopup is off

» By issuing the monitor command Show-Report-Viewer

» By sdecting Show Report Viewer from the Commands menu.

I1 OutputI ‘ 1 Create ‘

Error in SOL Cutput
of signal Bump

Mo possible
receiver found
Sender: Demon:1
Depth: 4

Figure 476: The Report Viewer

The Report Viewer window consists of the Report Area, containing

Popup Menus, and the tool bar, containing Quick Buttons. Thereis no
menu bar or status bar in the Report Viewer window.

Report Area

Thereport area of the Report Viewer showsthe current reportsfrom the
latest state space exploration intheform of areport tree. Thereport tree
contains three levels of nodes (see Figure 476):

» Thetop node shows how many reports there are. Thisnodeisal-
ways visible.
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The next level contains one node for each report type. The text
shows the report type and how many reports of that type there are.
Whenthe Report Viewer is started, the report type nodes are shown,
but they are collapsed (indicated by a small triangle below the
node). For alist of possiblereport types, see” Rules Checked During
Exploration” on page 2298.

The bottom level contains one node for each actual report. The text
shows the error or warning message, and the depth in the behavior
treewherethereport was generated. If the same report has been gen-
erated more than once, only one report is shown; the one generated
at the lowest depth in the tree. When the Report Viewer is started,
the report nodes are not visible.

Double-clicking a report node at the bottom level causes the Validator
to “go to” the report, i.e., go to the system state where the report was
generated. The following things happen:

Thetextual trace from the transition where the report was generated
is printed in the text area of the main window.

If the Navigator tool is opened, it is updated to show the transition
where the report was generated and the error message.

An MSC Editor is opened, showing the M SC trace from the start
state to the state where the report was generated. The M SC Editor is
not opened if the option MSC Trace Autopopup is off.

Double-clicking the top node or areport type node will expand or col-
lapse the node, depending oniits state. A collapsed node hidesits under-
lying nodes and isindicated by a small triangle bel ow the node.

Popup Menus

Goto Only on report nodes: Go to there-
port. Thisis the same as double-click-
ing the report node.

Expand Expand the collapsed nodeto show the

nodesinthenext level of thetree. This
is the same as double-clicking the col-
lapsed node (top node or report type
node).

(Not applicable on areport node.)
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Expand Substructure Expand the collapsed node to show all
nodes on all levels below it.
(Not applicable on areport node.)

Collapse Collapse the node to hide all nodes on
all levelsbelow it. Thisisthe same as
double-clicking the node (top node or
report type node).

(Not applicable on areport node.)

Quick Buttons

Thefollowing quick buttons are specia to the Report Viewer. The gen-
era quick buttonsare described in“ General Quick-Buttons” on page 24
in chapter 1, User Interface and Basic Operations.

Close
w Closes the Report Viewer.

Structure
Switches between atree structure and alist structure in the report area.

B

Show Validator Ul
Raises the Validator Ul window.

ki

Definition Files

IntheValUI, the syntax and contents of the definition files are the same
asfor the SimUI; see“ Definition Files” on page 2152 in chapter 50, The
SDL Simulator. The default file names for the definition files are

val def.btns, val def.cmds and val def.vars, respectively.
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Rules Checked During Exploration

For each system state encountered during state space exploration, a
number of rules are checked to detect errors or possible problemsin the
SDL system. If aruleis satisfied, areport is generated to the user.

The rules that are checked by the SDL Validator are the same ones as
checked and reported by the SDL Simulator, with afew additions and
differences.

Apart from the predefined rules, an additional rule can be defined by the
user of the validator to check for other properties of the system states
encountered. See “User-Defined Rules’ on page 2308 for more infor-
mation.

Therules are listed below, together with the reported error messages.
Therules are grouped according to the corresponding report type, used
inthe Report Viewer inthe Validator. The names of thereport types|ist-
ed below are the ones to be used in the monitor commands that define
the report actions.

Deadlock

Report Type: Deadlock

Deadlock

All processes instances are waiting for some other process instance to
act, implying that none of the processeswill execute. Thisisreferred to
as adeadlock.

Implicit Signal Consumption
Report Type: ImplSigCons

Warning: Implicit signal consumption of signal
<gignals>
A signal was sent to a process that was not able to handle (or save) the
signa in the current state, so it was implicitly consumed.
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Create Errors
Report Type: Create

Error in SDL Create: Processtype <type>
More static instances than maximum number of
instances.

There are more static instances defined than the maximum allowed
number of instances.

Warning in SDL Create: Processtype <type>
Unsuccessful create. Number of instances has reached
maximum number.

An attempt has been made to create a new instance of a process type of
which there is already the maximum number of allowed instances ac-
tive. The maximum number is either the value defined by the command
Define-Max-1nstance, or the value defined in the SDL diagram, which-
ever issmallest.

Output and Remote Procedure Call Errors
Report Type: Output

Error in SDL Output of signal <signals>
No valid receiver found

An attempt was made to output asignal to an invalid Pld expression.

Error in SDL Output of signal <signals>
No path to receiver

An attempt was made to output a signal to a Pld expression. There ex-
ists, however, no path of channels and signal routes between the sender
and the receiver that can convey the signal.

Error in SDL Output of signal <signals>
No possible receiver found

An attempt was made to output asignal without specifying aPld expres-
sion. When al paths or al paths mentioned in avia clause had been ex-
amined no possible receiver was found.

Error in SDL Output of signal <signals>
Several possible receivers found

An attempt was made to output asignal without specifying aPld expres-
sion. When all paths or al paths mentioned in avia clause had been ex-
amined several possible receivers were found.
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Error in SDL Output of signal <signals>
Signal sent to stopped process instance

An attempt was made to output asignal to a Pld expression that referred
to a process instance which has performed a stop action.

Error in SDL Output of signal <signals>
Signal sent to NULL

An attempt was made to output a signal to a Pld expression that was
null.

Error in SDL Output of signal <signals>
Illegal signal type in output TRANSFER

An attempt was made to output asignal with the TRANSFER directive
that was not the same signal as in the preceding input.

Error in remote procedure call: <name>
More than one process provides the remote procedure

An attempt was made to call aremote procedure in asystem state where
there are more than one possible process instance that can provide the
remote procedure.

Error in remote procedure call: <name>
No process provides the remote procedure

An attempt was made to call aremote procedure in asystem state where
there is no possible process instance that can provide the remote proce-
dure.

Max Queue Length Exceeded
Report Type: MaxQueuelength

Error in SDL Output of signal <signals>
Max input port length exceeded

The length of the input port of the receiving process has exceeded the
value defined by the monitor command Define-M ax-1nput-Port-
Length.

Error in SDL Output of signal <signals>

Max channel queue length exceeded

The length of the queue of the receiving channel has exceeded the value
defined by the monitor command Define-Max-Input-Port-L ength.
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Error in channel output. Max input port length
exceeded

The length of the input port of the receiving process has exceeded the
value defined by the monitor command Define-M ax-1nput-Port-
Length.
Error in channel output. Max channel queue length
exceeded

Thelength of the queue of the receiving channel has exceeded the value
defined by the monitor command Define-Max-1nput-Port-L ength

Channel Output Errors

Report Type: ChannelOutput

In addition to the following messages, information about the channel,
signal, sender and receiver is also displayed.

Error in channel output. No valid receiver found
An attempt was made to output a signal to an invalid Pld expression.

Error in channel output. No path to receiver
An attempt was made to output asignal to aPld expression. There ex-
ists, however, no path of channels and signal routes between the sender
and the receiver that can convey the signal.

Error in channel output. No possible receiver found
An attempt was made to output asignal without specifying aPld expres-
sion. When all paths or al paths mentioned in avia clause had been ex-
amined no possible receiver was found.

Error in channel output. Several possible receivers
found

An attempt was made to output asignal without specifying aPld expres-
sion. When all paths or al paths mentioned in avia clause had been ex-
amined several possible receivers were found.

Error in channel output. Signal sent to stopped
process instance

An attempt was made to output asignal to aPld expression that referred
to a process instance which has performed a stop action.

Error in channel output. Signal sent to NULL

An attempt was made to output a signal to a Pld expression that was
null.
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Operator Errors

Report Type: Operator

The errorsthat can be found in operators defined in the predefined data
types are listed below.

Error in SDL Operator: Modify! in sort Charstring,
Index out of bounds

Error in SDL Operator: Extract! in sort Charstring,
Index out of bounds

Error in SDL Operator: MkString in sort Charstring,
character NUL not allowed

Error in SDL Operator: First in sort Charstring,
Charstring length is zero

Error in SDL Operator: Last in sort Charstring,
Charstring length is zero

Error in SDL Operator: Substring in sort Charstring,
Charstring length is 0

Error in SDL Operator: Substring in sort Charstring,
Sublength is less than or equal to zero

Error in SDL Operator: Substring in sort Charstring,
Start is less than or equal to zero

Error in SDL Operator: Substring in sort Charstring,
Start + Substring length is greater than string
length.

Error in SDL Operator: Division in sort Integer,
Integer division by 0.

Error in SDL Operator: Division in sort Real, Real
division by 0.

Error in SDL Operator: Fix in sort Integer

Integer overflow

Second operand is 0

Error in SDL Operator: Mod in sort Integer
Second operand is 0

Error in SDL Operator: Rem in sort Integer
Second operand is 0
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Range Errors
Report Type: Subrange

Error in assignment in sort <sorts>:
<value> out of range

A variable of arestricted syntype is assigned avalue out of its range.

Index Error
Report Type: Index

Error in SDL array index in sort <sorts:
<value> out of range
An array index is out of range.

Decision Error
Report Type: Decision

Error in SDL Decision: Value is <values:
Fatal error. Analysis is not continued below this
node

The value of the expression in the SDL decision did not match any of
the possibilities (answers).

Import Errors
Report Type: Import

Error during execution of an import statement. Supplementary informa-
tion about remote variables and exporting processesis also given.

Error in SDL Import. Attempt to import from the
environment

Error in SDL Import. Attempt to import from NULL

Error in SDL Import. Attempt to import from stopped
process instance

Error in SDL Import. Several processes exporting
this variable

Error in SDL Import. The specified process does not
export this variable

Error in SDL Import. No process exports this
variable

Error in SDL Import. More than one process exports
this variable
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View Errors

Report Type: View

Error during execution of view statement. Supplementary information
about viewed variables and revealing processes is also given.

Error in SDL View. Attempt to view from the
environment

Error in SDL View. Attempt to view from NULL

Error in SDL View. Attempt to view from stopped
process instance

Error in SDL View. More than one process instance
reveals the variable

Error in SDL View. The specified process does not
reveal the variable.

Error in SDL View. No process instance reveals this
variable

Transition Length Error
Report Type: MaxTransLen

Max transition length exceeded

The maximum number of SDL symbols executed in one behavior tree
transition is more than the value defined by the monitor command
Define-Max-Transition-L ength.

Non Progress Loop Error
Report Type: Loop

Loop Detected.

TheVaidator includes amechanism for non-progress|oop detection. A
report will be generated if the Validator during state space exploration
finds aloop in the state space which does not contain any progresstran-
sition. A progress transition is defined as atransition that either:

e contains communication with the environment

« containsacall tothefunction xprogress () inuser-defined C code

» includes atimer expiration (see " Timer Progress’ on page 2400 in
chapter 54, Validating a System)

 includes a spontaneous transition (see “ Spontaneous Transition
Progress’ on page 2401 in chapter 54, Validating a System).
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Assertion Errors
Report Type: Assertion

Assertion is false: <user-defined string>
A user-defined action in the SDL system has called the function
xAssertError. See“Using Assertions” on page 2387 in chapter 54,
Validating a System for more information.

User Defined Rule
Report Type: UserRule

User-defined rule satisfied

A user-defined rule is evaluated to true.

Observer Errors
Report Type: Observer

Observer violation

A process defined as an observer process has not been able to executea
transition.

MSC Verification Errors

Report Type: MSCVerification
Report Type: MSCViolation

MSC <MSC name> verified
MSC sequence: <MSC name list>

MSC <MSC name> violated

Event: <SDL Event>
The MSC verification report is given when astate space expl oration has
reached a state where the execution trace from the root of the behavior
treeto the current state satisfiestheloaded M SC. In this case, “ satisfies”
means that:

* The execution trace must include all events that exist in the MSC.

» The execution trace must not contain any observable event that is
not part of the MSC.

» The sequence of observable events in the execution trace must be
consistent with the partial ordering of the eventsthat is defined by
the MSC.
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An event on the execution trace is considered to be “ observable” if itis
either

e aninput or output of asignal that is sent between process instances
that correspond to different MSC instances, or

» acreate of aprocessinstance that correspondsto adifferent MSC
instance than the creating process instance, or

* aset, reset or input of atimer, depending on the value set by the
command Define-Timer-Check-Level.

Note:

Two process instances can correspond to the sasme M SC instance if
the MSC is asystem or block level MSC.

The MSC violation report is given during state space exploration for
each generated execution trace that either:

* includes an observable event that is not part of the loaded MSC, or

» contains a segquence of observable eventsthat is not consistent with
the partial ordering of events defined by the MSC.

REF Errors
Report Type: RefError

No reference to dynamically allocated memory of
sort: <Sort Name>

Thelist of dynamically alocated data areas that is maintained by the
Validator containsadataareathat no SDL entity (likeavariable, signal
parameter etc.) references. Thisindicates amemory leak in the system.

No reference to dynamically allocated memory

Thelist of dynamically alocated data areas that is maintained by the
Validator contains adataareathat no SDL entity (likeavariable, signa
parameter etc.) references. Thisindicates amemory leak in the system.
The lack of <Sort Name> in thisreport indicates that thisis anewly al-
located data area and there has been no previous system state with aref-
erence to this data area.
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Referenced data area not found:
Variable <Variable name> in process <Process name>

A REF variable (or signal parameter, structurefield etc.) hasbeen found
that references a data area that is not allocated. To avoid this report al-
ways set the REF variablesto NULL after the data area has been re-
leased.

Dereferencing a NULL pointer of sort: <Sort Names>.
An expression xx*> hasbeen evaluated where xx was NULL.

Calling UserMalloc with parameter NULL
Calling UserFree with parameter NULL

The userMalloc oOr UserFree functionshasbeen caled with NULL
as aparameter which isillegal.

Calling UserFree without dynamically allocated
memory

UserFree hasbeen called with aparameter that is not a pointer to one
of the data areas in the list of the dynamically alocated data areas.
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User-defined rules are used during state space exploration to check for
propertiesof the system statesencountered. If asystem stateisfound for
which a user-defined rule is true, thiswill be listed among the other re-
ports when giving the List-Reports command. During an exploration
more that one user defined rule report can be generated. There will be
onereport for each value assignment that can bemadeto arule. Theval-
ue assignments are the values printed by the Print-Eval uated-Rule com-
mand.

A ruleessentialy givesthe possibility to define predicatesthat describe
properties of one particular system state. A rule consists of a predicate
(as described below) followed by a semicolon (‘;’). Inarule, al identi-
fiers and reserved words can be abbreviated aslong as they are unique.

Note:

Only onerule can be used at any moment. If more than oneruleis
needed, reformulate the rules as one rule, using the boolean opera-
tors described below.

Predicates
The following types of predicates exist:

» Quantifiers over process instances and signalsin input ports.

» Boolean operator predicates such as “and”, “not” and “or”.
» Relational operator predicates such as“=" and “>".

Parenthesis are allowed to group predicates.

Quantifiers

The quantifiers listed below are used to define rule variables denoting
process instances or signals. Therule variables can be used in process
or signal functions described later in this section.

exists <RULE VARIABLE> [: <PROCESS TYPE>]
[ | <PREDICATE>]

This predicate istrueif there exists a process instance (of the specified
type) for which the specified predicateistrue. Both the processtypeand
the predicate can be excluded. If the processtypeisexcluded all process
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instances are checked. If the predicate is excluded it is considered to be
true.

all <RULE VARIABLE> [ : <PROCESS TYPE>]

[ | <PREDICATE>]
Thispredicateistruefor al processinstances (of the specified type) for
which the specified predicateistrue. Both the process type and the pred-
icate can be excluded. If the process type is excluded al processin-
stances are checked. If the predicate is excluded it is considered to be
true.

siexists <RULE VARIABLE> [ : <SIGNAL TYPE>]

[ - <PROCESS INSTANCE>] [ | <PREDICATE>]
Thispredicateistrueif thereexistsasignal (of the specified type) inthe
input port of the specified process for which the specified predicate is
true. If no signal typeis specified, al signals are considered. If no pro-
cessinstanceis specified theinput ports of all processinstances are con-
sidered. If no predicate is specified it is considered to betrue. The spec-
ified process can be either arule variable that has previously been de-
finedinan exists or all predicate, or aprocessinstance identifier
(<PROCESS TYPE>:<INSTANCE NO>).

siall <RULE VARIABLE> [ : <SIGNAL TYPE>]
[ - <PROCESS INSTANCE>] [ | <PREDICATE>]

This predicateis true for al signals (of the specified type) in the input
port of the specified process for which the specified predicateistrue. If
no signal typeis specified all signals are considered. If no processis
specified the input ports of al process instances are considered. If no
predicate is specified it is considered to be true. The specified process
can be either arule variable that has previously been defined in an
exists Or all predicate, or aprocessinstance identifier (<PROCESS
TYPE>: <INSTANCE NO>).

Boolean Operator Predicates

Thefollowing boolean operators areincluded (with the conventional in-
terpretation):
not <PREDICATE>

<PREDICATE> and <PREDICATE>
<PREDICATE> or <PREDICATE>

Theoperatorsarelisted in priority order, but the priority can be changed
by using parenthesis.
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Relational Operator Predicates
The following relational operator predicates exist:

<EXPRESSION> = <EXPRESSION>
<EXPRESSION> != <EXPRESSION>
<EXPRESSION> < <EXPRESSION>
<EXPRESSION> > <EXPRESSION>
<EXPRESSION> <= <EXPRESSION>
<EXPRESSION> >= <EXPRESSION>

The interpretation of these predicatesis conventional. The operatorsare
only applicable to data types for which they are defined.

Expressions

The expressionsthat are possibleto usein relational operator predicates
are of the following categories:

» Process functions: Extract values from process instances.

» Signal functions: Extract values from signals.

» Global functions: Examine global aspects of the system state.
e SDL literals: Conventional SDL constant values.

Process Functions

Most of the process functions must have a process instance as a param-
eter. This process instance can be either arule variable that has previ-
ously been definedinan exists or all predicate, aprocessinstance
identifier (<PROCESS TYPE>:<INSTANCE NO>), Or afunction that re-
turns aprocessinstance, e.g. sender Or from.

state( <PROCESS INSTANCE> )
Returns the current SDL state of the process instance.

type ( <PROCESS INSTANCE> )
Returns the type of the process instance.

iplen( <PROCESS INSTANCE> )
Returns the length of the input port queue of the process instance.

sender ( <PROCESS INSTANCE> )

Returnsthe val ue of the imperative operator sender (aprocessinstance)
for the process instance.

Telelogic Tau 4.5 User's Manual July 2003



User-Defined Rules

July 2003

parent ( <PROCESS INSTANCE> )

Returnsthe value of the imperative operator parent (aprocess instance)
for the process instance.

offspring( <PROCESS INSTANCE> )

Returns the value of the imperative operator offspring (a process in-
stance) for the process instance.

self ( <PROCESS INSTANCE> )

Returnsthevalue of theimperative operator self (aprocessinstance) for
the process instance.

signal( <PROCESS INSTANCE> )

Returnsthe signal that isto be consumed if the processinstanceisin an
SDL state. Otherwise, if the processinstanceisin the middle of an SDL
process graph transition, it returns the signal that was consumed in the
last input statement.

<PROCESS INSTANCE> -> <VARIABLE NAME>

Returnsthe value of the specified variable. If <PROCESS INSTANCE>
isapreviously defined rulevariable, the exists or all predicatethat
defined the rule variable must also include a process type specification.

<RULE VARIABLE>

Returns the process instance value of <RULE VARIABLE>, which must
be arule variable bound to a processinstancein an exists Or all
predicate.

Signal Functions

Most of the signal functions must have asignal asaparameter. Thissig-
nal can be either arule variable that has previously been defined in an
siexists Of siall predicate, or afunction that returnsasigna, e.g.
signal.

sitype( <SIGNAL> )
Returns the type of the signal.

to( <SIGNAL> )
Returns the process instance value of the receiver of the signal.

from( <SIGNAL> )
Gives the process instance value of the sender of the signal.
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<RULE VARIABLE> -> <PARAMETER NUMBER>
Returnsthe value of the specified signal parameter. The siexists or
siall predicatethat defined therulevariablemust alsoincludeasignal
type specification.

<RULE VARIABLE>

Returnsthe signal value of <RULE VARIABLE>, Which must bearule
variable boundto asignal ina siexists Or siall predicate.

Global Functions

maxlen( )

Gives the length of the longest input port queue in the system.

instno( [<PROCESS TYPE>] )

Returns the number of instances of type <PrRocEsSS TYPEs. If
<PROCESS TYPE> isexcluded the total number of process instancesis
returned.

depth( )
Gives the depth of the current system state in the behavior tree/state
space.

SDL Literals

<STATE ID>
The name of an SDL state.

<PROCESS TYPE>
The name of a process type.

<PROCESS INSTANCE>
A process instance identifier of the format <PROCESS TYPE>:<IN-
STANCE NO>, e.g. Initiator:1.

<SIGNAL TYPE>
The name of asignal type.

null
SDL null process instance value
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env

Returns the value of the process instance in the environment that is the
sender of all signals sent from the environment of the SDL system.

<INTEGER LITERAL>
true

false

<REAL LITERAL>
<CHARACTER LITERAL>
<CHARSTRING LITERAL>
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Autolink Configuration Syntax

An Autolink configuration is created with the command Define-Au-
talink-Configuration. The syntax of an Autolink configuration is ex-
pressed below in EBNF format.

<Starts> ::= "Define-Autolink-Configuration"
<Configurations>
n End n

<Configuration> ::= { <TransRule> | <TSStructureRule> |

<ASPTypesRule> | <PDUTypesRule> |
<StripSignalsRule> <Functions> }*

<TransRule> ::= "TRANSLATE"
[ "SIGNAL" ] <AlternativeListOfTerms>
<TransRuleIf>* [ <TransRuleNoIf> ]
n END n
<TransRuleIf> ::= "IF" <Conditions> "THEN"
<TransRuleNoIf> "END"
<TransRuleNoIf> ::= { "CONSTRAINT"
<TransRuleConstraint> |
"TESTSUITE"

<TransRuleTestSuite> }*

<TransRuleConstraint> ::= { "NAME" <Term> |
"PARS" <ParameterListls> |
"MATCH" <ParameterListls> }*

]
—_~

"CONSTS" <ParameterListls> |
"PARS" <ParameterList2> }*

<TransRuleTestSuite>

<ParameterListls> ::= <Parameterl> { "," <Parameterls> }*
<Parameterl> ::= "$" <Number> [ "=" <Term> ]
<ParameterList2> ::= <Parameter2> { "," <Parameter2> }*
<Parameter2> ::= "$" <Number> [ "=" <Term> ]

[ "/" <Term> ]

<TSStructureRule> ::= "PLACE" <AlternativeListOfTerms>
<TSStructureRulelf>*
[ <TSStructureRuleNoIfs> ]

"END"
<TSStructureRuleIf> ::= "IF" <Conditions> "THEN"
<TSStructureRuleNoIf> "END"
<TSStructureRuleNoIf> ::= "IN" <Term> { "/" <Term> }*
<ASPTypesRule> ::= "ASP-TYPES"
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<SequentialListOfTerms> "END"

<PDUTypesRule> ::= "PDU-TYPES"
<SequentialListOfTerms> "END"
<StripSignalsRule> ::= "STRIP-SIGNALS"
<SequentialListOfTerms> "END"
<Functions> ::= "FUNCTION" <Identifiers>
<Mappings> "END"
<Mappings> ::= <Mapping> { "|" <Mapping> }*
<Mapping> ::= <Conditions> ":" <Term>
<Term> ::= <Atom> { "+" <Atom> }*
<Atom> ::= "$" <Number> | "@" <Numbers>
<Text> | <Identifiers

<FunctionCall>

<FunctionCall> ::= <Identifiers>
"(" <SequentialListOfTerms> ")"

<SequentiallListOfTerms> ::= <Term> { "," <Term> }*

<AlternativeListOfTerms> ::= <Term> { "|" <Term> }*

<Conditionss> = <Condition> { "AND" <Conditions> }*

<Conditions ::= <Term> { "==" | "1=" } <Term> |
"TRUE"

For adetailed description of the semantics, see “ Syntax and Semantics
of the Autolink Configuration” on page 1433 in chapter 36, TTCN Test
Suite Generation.
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State Space Files

Using the command Save-State-Space, a L abelled Transition System
(LTS) representing the state space generated during exhaustive explo-
ration is saved to afile.

Syntax
The syntax of the generated LTS is (using BNF notation):
LTS = ‘START: Stateld ‘LTS:" TransList*
‘STATES. State*
TransList = Stateld ‘" Event ‘-’ [Stateld] (‘," Event
- [Stateld])* *}
Event = (Output | Input | Timeout | Internal)
Output = ‘o( Signal‘,; ‘"' GraphRef ‘" ‘)
Input = ‘i Signa ‘, *"" GraphRef ‘" ')’
Timeout = “tC Timer*)
Internal =X
State = tRxrrxt Gigreld *****’ Processt
Process = ProcessName*:" InstanceNo ‘ State:” StateName
(VariableName*:’ Value)* ‘Input port:[" Signal
(‘; Signa)* ‘7" ‘Timers{’ Timer (*,” Timer)*
‘}’ Procedure*
Procedure = ‘Procedure’ ProcedureName': *State:’
StateName (VariableName *:" Value)*
Signal = SignalName ‘(' ParameterName (*,’

ParameterName)* ‘)’
Timer = TimerName (' ParameterName (*,
ParameterName)* ‘)’

Lexical Elements
The lexical elements used above are:

Stateld An integer denoting a system state.
GraphRef A string denoting a graphical reference to an
SDL diagram.
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ProcessName Anid denoting a process type.

InstanceNo An integer denoting a process instance.
StateName Anid denoting a state in an SDL process graph.
VariableName An id denoting a process variable.

Value A string denoting a value for avariable of any

defined SDL type.
ProcedureName  Anid denoting a procedure.
ParameterName  Anid denoting asignal or timer parameter.

Example 324: A Generated LTS
A simple example of agenerated LTS:

START:121
LTS:
2456:0(sigl (true,3),"5 P1 1 80 100")-43567;
43567:1(sig2(1),"5 P1 1 80 120")-2467,
i(sig2(2),"5 P1 1 100 120")-98567;
121:x-2456;
2467 :x-27645;
98567 :x-27645;
27645:1i(sig2(1),"5 P1 1 80 120")-2467,
i(sig2(2),"5 P1 1 100 120")-98567;
STATES:
* %k kk 121 * kK kk
P1:1 State:idle Parent:null Offspring:null
Sender:null i:0 Input port:[ ] Timers:{ }
*kk kK 2456 *kkk Kk
P1l:1 State:idle Parent:null Offspring:null
Sender:null i:5 Input port:[ ] Timers:{
* %k kk 43567 * k ok k %k
P1:1 State:sl Parent:null Offspring:null Sender:null
i:5 Input port:[ ] Timers:{
*kk kK 2467 *kkk Kk
P1l:1 State:sl Parent:null Offspring:null Sender:null
i:1 Input port:[ ] Timers:{
* %k kk 98567 * k ok k%
P1l:1 State:sl Parent:null Offspring:null Sender:null
i:2 Input port:[ ] Timers:{
*kk kK 27645 *kk Kk Kk
P1l:1 State:sl Parent:null Offspring:null Sender:ENV
i:5 Input port:[ ] Timers:{
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Restrictions on the SDL System

The restrictions on the SDL system that can be validated with the SDL
Validator are basically the restrictions imposed by the SDL to C com-
pilers. See “Restrictions” on page 2681 in chapter 57, The Cad-
vanced/Chasic SDL to C Compiler for more information.

In addition to these general restrictions, the following restrictions are
specific to the SDL Validator:

« Timeisnot represented in the state space explored by the validator.
This makes the behavior of “Now” expressions special. In the SDL
Validator, “Now” will always return 0.

»  |If user-defined types with dynamic memory all ocation are used, the
type must beimplemented as apointer to adataarea. A function for
freeing the memory must aso be supplied. For more information,
see “More about Abstract Data Types’ on page 2634 in chapter 57,

The Cadvanced/Cbasic SDL to C Compiler.

Restrictions on Monitor Input
There following restrictions apply to monitor input:

» A parameter to amonitor command may not contain more than
1,000 characters.

e On UNIX, control characters of different types may terminate the
validation program. <Ctrl+C>, <Ctrl+D>, and <Ctrl+z> aretyp-
ical characters that might terminate a validation program.

Restrictions on Dynamic Checks

There are a number of dynamic checks that are not performed at all or
performed at the C level by the C runtime system. A C runtime error
will of course lead to the validation program being terminated. The fol-
lowing check is not made at the SDL level.

» Overflow of integer and real values are checked at the C level if the
actual C system performsthese checks. (These checksarelikely not
to be performed.)
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