Chapter
50 The SDL Smulator

Thischapter isareferenceto the simulator user interface.

For aguideto how to usethe simulator, see chapter 51, Simulating

a System.
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A simulator generated by the SDL suite consists of two main parts; the
application itself (the simulated SDL system), and an interactive moni-
tor system. The monitor system istheinterface between the user and the
simulated system. For more information on the structure of a simulator

and thefeatures of the simulator monitor, see“ Structure of aSimulator”

on page 2166 in chapter 51, Smulating a System.

Monitor User Interfaces

Two different user interfaces are provided for the simulator monitor, a
textual and agraphical.

Thetextual interface only allows commandsto be entered from the key-
board, using the syntax described in the section “ Syntax of Monitor
Commands’ on page 2064.

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.

The textual interfaceisinvoked by executing the generated simulator
directly from the operating system prompt. Thisiscalled running asim-
ulator in textual mode. When started, the simulator responds with the
following text:

Welcome to SDL SIMULATOR. Simulating system <systems>

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 2172 in chapter 51, Smulating a System.

Note:

Before asimulator 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
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The graphical interface, known as the Smulator Ul, runsin a separate
window. It is started from the Organizer by selecting SDL > Simulator
Ul from the Tools menu. The Simulator Ul is described in “ Graphical
User Interface” on page 2130.

If afilecalled siminit . com existsin the current directory an implicit
Include-File command will be done on thisfile at startup.

Activating the Monitor

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

When the simulator is started.

When the last command was Next-Transition or
Next-Visible-Transition and the transitions initiated by this com-
mand have completed.

When the last command was Next-Symbol or Step-Symbol and one
SDL symbol has been executed.

When thelast command was Next-Statement or Step-Statement and
one SDL statement has been executed.

When the last command was Finish and the currently executing pro-
cedure has returned.

When thelast command was Proceed-Until and the value of thesim-
ulationtimeis, for the first time, equal to the time given as a param-
eter to the command.

When the last command was Proceed-To-Timer and all transitions
up to the next timer output have been executed.

Immediately before atransition matching atransition breakpoint set
by the command Breakpoint-Transition.

Immediately before a symbol matching a symbol breakpoint set by
the command Breakpoint-At.

Immediately after an output symbol that contains an output match-
ing an output breakpoint set by the command Breakpoint-Output.
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* Immediately after a symbol or assignment statement where a vari-
ableischanged matching avariable breakpoint set by the command
Breakpoint-Variable.

» Whenthereisno transition that can be executed, that is, the system
is completely inactive. (On UNIX, if no environment is present and
the command Go-Forever was issued.)

« Immediately after a symbol that included an SDL semantic error.

* IntheSimulator Ul, when the Break button is clicked in the Execute
button module; in textual mode, when <rReturns is pressed during
the output of trace information. The interactive monitor then be-
comes active directly after the current symbol has been executed.

Note:
No other characters may betyped before <rReturns is pressed.

Syntax of Monitor Commands

2064

The monitor system waits for commands from the user by issuing the
following prompt:

Command :

The syntax to be used for the commands and their parameters are de-
scribed in the following.

Command Names

A command name may be abbreviated by giving sufficient charactersto
distinguish it from other command names. A special character, the hy-
phen (-), is used to separate command names into distinct parts. Any
part may be abbreviated aslong asthe command name does not become
ambiguous.

Consider, as an example, the command name List-Process. The com-
mand name may betyped rList-P or L-p. However,if only List is
typed, the monitor system will respond with the message

Command was ambiguous, it might be an abbreviation
of:
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followed by alist of al commands starting with “List,” since the com-
mand cannot be distinguished from, for example, the commands
List-Ready-Queue and List-Timer.

Thereisno distinction made between upper and lower case letterswhen
matching command names.

Parameters

Command parameters are separated by one or several spaces, carriage
returns or tabs. A colonisalso accepted between a process name and an
instance number, when aPld vaueisrequired. If the parameter list fol-
lowing acommand nameisnot compl ete theinteractive monitor system
will ask for the missing parameters by prompting with the type of the
expected parameters.

Parameters may be abbreviated as long as the parameter val ue does not
become ambiguous. There is no distinction made between upper and
lower case |etters.

Note:

The SDL keywords Sender, Par ent, Self and Offspring may not be
abbreviated.

Underscores in SDL Names

Command parametersthat are SDL names may also be abbreviated, as
long asthe abbreviation isunique. The underscore character ‘' isused
to separate namesinto distinct partsin the same way asthe hyphen char-
acter (-) isused with command names. If anameisequal to thefirst part
of another name, as for example Wait and Wait_For_Me, then any ab-
breviation of Wait isambiguous. However, if al characters of the short-
er name are given (Wait in this example), thisis considered as an exact
match and the short name will be selected.

The abbreviation facility means that the introduction of underscoresin
SDL names simplifies simulation. If, for example, you were consider-
ing if two signals should be named GenerateOn and GenerateOff or if
they should be named Generate_On and Generate_Off, the last alterna-
tiveispreferablefor simulations, asthe abbreviationsG_On and G_Off
are likely to be unique.
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Matching of Parameters

When a (possibly abbreviated) parameter name is entered and isto be
matched with an unabbreviated name, only names in the entity class of
interest are considered. That is, if the monitor expects a process name
as parameter, only the names denoting process types will be part of the
search for the full name.

Signal names and timer names are in the same entity class; process for-
mal parameters and process variables are in the same entity class; each
other type of name (process, procedure, state, block,...) isin an entity
class of its own.

Knowledge of previous parametersis used to narrow the search for a
given parameter name. Consider for examplethe command Output-Via,
which takes two parameters, asignal and a channel. The channel name
isthen only searched for among the channels the given signal can be
sent via.

Qualifiers

Names can still cause problems, if, for example, there are two process
types with the same name in two different blocks, or if the system and
ablock contain signal definitions with the same name.

In thefirst situation the process name will always be ambiguous and in
the second case the system’ s signal will always be used. To solve cases
likethis, qualifiers with the same syntax asin SDL can be used. To
reach a process P defined in block B in system S, the following nota-
tions can be used:

System S / Block B P
<<System S / Block B>> P

The words “system,” “block,” “process,” “procedure,” and “substruc-
ture” in the qualifier may not be abbreviated, while all names of, for
example, blocks and processes may be abbreviated according to the
usual rules. It is only necessary to give those parts of the qualifier that
make the qualifier path unique (thisis an extension of the qualifier con-
ceptin SDL). Thesdlash (/) in aqualifier may be omitted and replaced
by one or more spaces. The angle brackets that are part of the qualifier
when printed may be omitted when entering the qualifier.
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Default Parameters

Some command parameters may be omitted, indicating a default value
for the parameter. To accept a default parameter value at the prompt,
just press <rReturns.

If the parameter is given on the same line as the command name and/or
other parameters, type a hyphen ‘-’ to indicate a default parameter val-
ue.

Example 307: Default Parameters in Simulator Command

Consider as an example the command Breakpoint-Transition, which
takes at least eight parameters. To specify default values for al param-
eters, except the first and fourth parameter:

Breakpoint-Transition P - - Statel - - - -

Signal and Timer Parameters

When the parameters of a signal instance or atimer instance are to be
entered, the interactive monitor system will ask for the parameters one
by one, in the same way as for command parameters. The parameters
can also be entered directly after the signal or timer name, possibly en-
closed by parenthesis.

Example 308: Signal and Timer Parameters in Simulator Command —

Signal name : S
Parameter 1 (Integer) : 3
Parameter 2 (Boolean) : true

The same specification could also be given as:

Signal name : S8 3 true
or as:
Signal name : 8 (3 true)

When entering signal parametersit is not necessary to give all parame-
ter values. By entering ‘-’ at the parameter’ s position, the parameter is
given a“null” value (i.e. the computer’s memory for the valueis set to
0). By entering *)’, the rest of the parameters are given “null” values.
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Example 309: Signal Parameters in Simulator Command

Signal name : S -, true
will givethefirst parameter a“null” value.

Signal name : S8 (3, -)
will give the second parameter a“null” value. Could also be given as:

Signal name : S (3)

Errors in Commands

If an error in acommand name or in one of its parametersis detected,

an error message is printed and the execution of the command is inter-
rupted, that is, acommand is either executed completely or not at all. On
UNIX, thisisthe only way to cancel a command that has been entered,

when not using the simulator’ s graphical user interface.

Context-Sensitive Help

By typing a question mark (*?'), a context-sensitive help is obtained.
The monitor will respondto a‘? by giving alist of al alowed values
at the current position, or by atype name, when it is not suitable to enu-
merate the values. After the presentation of thelist, theinput can be con-
tinued.

If no default value exists for the requested parameter, the list of all al-
lowed valuesisalso printed if the user simply presses <returns atthe
prompt. In these cases, there is no need to type ‘7.
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The syntax of literals of the predefined datatypesisin most cases obvi-
ousand followsthe SDL definition of literals. Thereare, however, some
extensions that are described below. Asan option, it is also possible to
usethe ASN.1 syntax for values. On input the monitor system can man-
age both value notations, while there are commands in the monitor to
select the type of output to be produced (SDL-Vaue-Notation and
ASN1-Value-Notation).

Integer, Natural Values

The format of integers conforms exactly with the SDL and the ASN.1
standard, that is, an integer consists of a sequence of digits, possibly
preceded by a‘+' or ‘-’. However, with the command Define-Integer-
Output-Modeit is possible to define the base of integers on output (dec-
imal, hexadecimal, octal), which also affects how they may be entered.
Hexadecimal values are preceded with “0x”, and octal values are pre-
ceded with ‘0’ (a zero).

Boolean Values

Boolean values are entered (and printed) as true and false, Using
upper or lower case letters. Abbreviationisallowed oninput. In ASN.1
mode the value is printed in capital |etters (TRUE, FALSE).

Real Values

The SDL literal syntax of real values has been extended to include the
E-notation for exponents, in the same way asin many programming lan-

guages.

Example 310: Real Values in SDL Syntax
The real number 1.4527 * 10%* can be written 1.4527E24

The real number 4.46 * 10° can be written 4 .46E-4

The syntax for real valuesin ASN.1 is easiest described by an example:
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Example 311: Real Values in ASN.1 Syntax

{mantissa 23456, base 10, exponent -3}

Thisisthe vaue 23.456.

Time, Duration Values

The format for Time and Duration values follows the SDL standards,
i.e. rea values without E-notation, with one extension. On input time
values can either be absolute or relative to NOW. If thetime valueis
given without a sign an absolute time value is assumed, while if aplus
or minus sign precedes the value, avalue relative to NOW is assumed.

Example 312: Time Values in SDL Syntax
123.5 isinterpreted as 123.5

+5.5 isinterpreted asNOW + 5.5

-8.0 isinterpreted asNOW - 8.0

Character Values

Character values are entered and printed according to the SDL standard,
including the literals for the non-printable characters.

Example 313: Character Values in SDL Syntax

‘a’, ’3’, '’’’, ' ', NUL, DEL
Oninput, the quotes may be omitted for al charactersexcept * ’ (space)
and ‘[*. A “should beentered as*’"’.

Charstring Values

Charstring values can be entered and printed according to the SDL stan-
dard, that is, asingle quote (* ) followed by a number of charactersfol-
lowed by asingle quote. Any quote (') within acharstring hasto be giv-
en twice. On output a non-printable character within a charstring is
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printed as a single quote followed by the character literal followed by a
single quote.

The ASN.1 syntax for Charstring is similar to the SDL syntax. The de-
limiter character * (single quote) is however replaced by the character “
(double quote).

Example 314: Charstring Values in SDL Syntax

i An empty string

‘abe’ A string of three characters
"a’'NUL'c’ The second character is NUL
Pld Values

Apart from the value null, which isavalid Pld value, a Pld value con-
sists of two parts, the name of the process type and an instance humber,
which is an integer greater than 0.

The first process instance of a process type that is created will havein-
stance number 1, the second that is created will have instance number
2, and so on. The syntax is Name:No, where Name is the process name
and No is the instance number.

On input the process name and the instance number may, as an alterna-
tive, be separated by one or more spaces, if the command parameter is
aPld value. In the same circumstances the instance number is not nec-
essary (and will not be prompted for) if there is only one processin-
stance of the processtype. If, however, the command parameter isaunit
that might be a process type or a process instance, only acolon (‘*:’) is
allowed between the process name and the instance number and the co-
lon must follow directly after the process type name. Examples of such
situations are the unit parameter in Set-Trace and Signal-L og.

On output a PId value may be followed by a plus sign (‘+), which in-
dicates that the process instance is dead; that is, has executed a stop ac-
tion. The plus sign is chosen asit is reminiscent of the ‘1’ character.
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Bit
The Bit sort contains two vaues, 0 and 1. This syntax is used for input
and output.

Bit_String
For Bit_String values the following syntax is used:
"0110'B

The characters between the two single quotes must be 0 or 1. On input
the syntax for Octet_String, see below, can also be used.

Octet
The syntax used for an octet value istwo HEX digits. Examples:

00 46 F2 al ccC
The characters 0-9, a-f, and A-F are allowed.

Octet_String
The syntax for Octet_String is the following

'3A6F'H
Each pair of two HEX valuesin the string is treated as an Octet value.
If thereis an odd number of characters an extra O isinserted last in the
string.

Object_ldentifier

The sort Object_Identifier isin SDL treated as a String(Natural). This
means that the syntax, in case SDL value notation is used, will be:

(. 2,3, 11 .)
On input the items in the list should be separated by a comma and/or
spaces - tabs. If ASN.1 value notation has been sel ected, the syntax will
be:

{2311}

On input the items in the list should be separated by a comma and/or
spaces - tabs.
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Enumerated Values

Typesthat in SDL are defined as an enumeration of possible values can
be entered and printed using the literals of the SDL datatype definition.
On input, the literals can be abbreviated as long as they are unique.

STRUCT Values

A struct valueis entered and printed asthe two characters“(.” followed
by alist of components followed by the two characters “.)”. The com-
ponents should, on input, be separated by a comma and/or a number of
spaces (or carriage returns or tabs). Example:

(. 23, true, ’'a’ .)
If ASN.1 syntax isused, the component names will also be present. Ex-
ample:

{ Compl 2, Comp2 TRUE, Comp3 ’‘a’ }
On input the components using ASN.1 syntax may come in any order.

Components not given any value will have the value 0, whatever that
means for the data type.

On input the components using ASN.1 syntax may comein any order.

Optional components that are not present, will not be printed. In SDL
syntax that means an empty position between two commas.

#UNION Values

A #UNION value uses, in SDL value notation, the same syntax as a
struct value. However, only the tag value and the active component is
printed. In ASN.1 value notation, #UNION values use the Choice value
syntax described below.

Choice Values

Thesyntax for achoicevalueis componentName : Componentvalue. If,
for example, a choice contains a component C1 of type integer, then

Cl:11
isavalid choice value.
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#UNIONC Values

The syntax for a#UNIONC valueis! componentName Compo-
nentValue Of -> ComponentName ComponentValue. If, for example,
a#UNIONC contains a component C1 of type integer, then

! Cl 11

isavalid #UNIONC value. However, this syntax will not be used when
printing, since the value contains no tag and hence it is not possible to
know which component to use.

Array Values

An array valueis entered and printed as “(:” followed by alist of com-
ponents followed by a“:)”. The components should, on input, be sepa-
rated by a comma and/or a number of spaces (or carriage returns or
tabs). Notethat there should al so be a space between the last component
and theterminating “:)”. In ASN.1 syntax, ‘{’ and '}’ are used asdelim-
iters.

There are two syntaxes for array components depending on the imple-
mentation that the SDL to C Compiler has selected for the array imple-
mentation. This selection is described in * Array” on page 2601 in
chapter 57, The Cadvanced/Chasic SDL to C Compiler. These easiest
way to determine which syntax to use on input isto look at avariable of
the array sort.

« Ifanarrayisasimplearray (i.e. index typeisasimpletypewith one
range condition and alimited range), the SDL syntax for an array
value is according to the following example:

(: 1, 10, 23, 2, 11 :)
If ASN.1 value notation is selected, replace “(:” and “:)” by ‘{" and
(}1.

« If thearray isagenera array, the a syntax according to the follow-
ing example should be used:

(: (others:2), (10:3), (11:4) :)

This would mean that for index 10 the value is 3, for index 11 the
valueis4, and for al other indexesthevalueis 2. On input the com-
mas, the parenthesis, and the colons in the components may be re-
placed by one or more spaces (or carriage returns or tabs).
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For simple arrays the second syntax is also accepted. If the first syntax
isused for simple arraysit is not mandatory to enter al values for the
array components; by entering “:)” or “}” the rest of the componentsare
set to a“null” value (i.e. the computer’s memory for the valueis set to
0).

String Values

A string value startswith “(.” and endswith “.)”. The componentsof the
string is then enumerated, separated with commas. Example:

(.1, 3, 6, 37 .)
Oninput the commas can be replaced by one or more spaces (or carriage
returns or tabs). In ASN.1 syntax, ‘{’ and '}’ are used as delimitersin-
stead of “(.” and “.)".

Powerset Values

A powerset value startswith a‘[" and endswith a‘]’. The elementsin
the powerset is then enumerated, separated with commas. Example:

[ 1, 3, 6, 37 1]
Oninput the commas can be replaced by one or more spaces (or carriage
returns or tabs).

Bag Values

A bag value startswith a‘{* and endswith a‘}’. The elementsin the
bag is then enumerated, separated with commas. Example;

{1, 3, 6, 37 }
Oninput the commas can be replaced by one or more spaces (or carriage
returnsor tabs). If the same value occurs more than once, then thisvalue
isin SDL syntax not enumerated several times. Instead, the number of
occurrences isindicated after the value. Example

{ 1, 3:4, 6:2, 37 }
Thisisidentical to

{1, 3, 3, 3, 3, 6, 6, 37}
In ASN.1 syntax, each member is given explicitly according to the last
example. On input items are separated by comma and/or one or more
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spaces. It is also allowed to mention the same value several times, with
or without a number of items each time.

Ref Values

There are two possible syntaxes for Ref values. Either the pointer ad-
dressas aHEX value, or the value of the data area referenced by the
pointer. The value Null is printed asnu11 in both syntaxes. In the mon-
itor system two commands are available to determine the syntax to be
used (REF-Address-Notation and REF-V alue-Notation). On input both
syntaxes are allowed independently of what syntax that has been select-
ed.

Example of the address notation:
HEX (23A20020)
Inthevalue notation the keyword new () isusedtoindicateareference
toavalue. If, for example, thefollowing datatypes are availablein SDL
newtype Str struct
data integer;
next StrRef;

endnewtype;

newtype StrRef Ref (Str)
endnewtype;

then avalue of the StrRef type can look like the examples below:

Null
new( (. 1, Null .) )
new( (. 1, new( (. 2, Null .) ) .) )

Thelast exampleisalinked list with two elements. To handle recursive
datastructures, e.g. graphs, aspecia syntax isused: o1d n, wheren is
an integer. Example:

new( (. 1, new( (. 2, old 1 .) ) .) )

Thenotation o14d 1 inthe example above meansareferenceto the same
dataareaasthefirst new() notation refersto. So here we have two
structs with next pointers referring to the other struct value. o1d n
would refer to the n:ith new () seen from the left of the expression.

The same applies for Own and ORef values.
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This section provides an alphabetical listing of all available commands
in the simulator monitor. Simulator Ul commands are described in
“SimUl Commands” on page 2156.

@ (Keyboard Polling)

Parameters:
(None)

The monitor will repeatedly look at the keyboard for a carriage return,
indicating animmediate break in the execution of the current transition.
Using the command @, this facility can be turned off. Each time the
command @ is entered the monitor toggles between having the key-
board polling for carriage return on and off. At start up keyboard polling
ison.

Note:

Noother character smay betyped together with the carriagereturn.
If some other charactersare typed by mistake, please del ete them be-
fore typing the carriage return.

Toturn keyboard polling off isuseful in some situations, for exampleif
a user wants to paste a sequence of commands into the monitor. If the
sequence contains an empty line thismight cause an unwanted interrupt.

? (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, whenitisnot
suitable to enumerate the values. After the presentation of thelist, the
input can be continued.

Typing‘? at the prompt level givesalist of all available commands, af -
ter which acommand can be entered. For further help, see the command

Help.

ASN1-Value-Notation

Parameters:
(None)
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The value notation used in al outputs of valuesis set to ASN.1 value
notation. See also the command SDL-Value-Notation.

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.

Itis, inasimilar way as for 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-
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.

Breakpoint-At

Parameters:
<SDT reference> <Optional breakpoint commands>

A breakpoint is defined at the symbol specified by the SDT reference.
If the execution reaches the symbol, the monitor becomes active imme-
diately before that symbol. SDT references may be obtained by using
the Show GR Reference command in an SDL Editor, see “ Show GR
Reference” on page 1961 in chapter 44, Using the SDL Editor.

The <Optional breakpoint commands> parameter can be used to give
monitor commands that should be executed when the breakpoint istrig-
gered. Monitor commands should be separated by » ; ,i.e. space
semicolon space.

Breakpoint-Output

Parameters:
<Signal name>
<Receiver process name> <Receiver instance numbers
<Sender process name> <Sender instance numbers>
<Counters>
<Optional breakpoint commandss>
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A breakpoint is activated and a breakpoint condition is defined. If a
breakpoint condition is matched by an output, the monitor becomes ac-
tiveimmediately after the symbol containing the output. The breakpoint
condition defines one or several outputs and is specified by the param-
eters. Any of the parameters may be omitted, which implies that any
valuewill match the missing fieldsin the breakpoint condition. Initially
no breakpoints are active.

The <Counter> parameter is used to indicate how many timesthe break-
point condition should be true before the monitor should become active.
Default value for this parameter is 1, which means that the monitor
should be activated each time the breakpoint condition is true.

The <Optional breakpoint commands> parameter can be used to give
monitor commands that should be executed when the breakpoint istrig-
gered. Monitor commands should be separated by » ; ,i.e. space
semicolon space.

Breakpoint-Transition

Parameters:
<Process name> <Instance number> <Service name>
<State name> <Signal name> <Sender process name>
<Sender instance number> <Counters
<Optional breakpoint commands>

A breakpoint is activated and a breakpoint condition is defined. If a
breakpoint condition is matched by a transition, the monitor becomes
activeimmediately before that transition is started. The breakpoint con-
dition matches one or several transitions and is specified by the param-
eters. Any of the parameters may be omitted, which implies that any
valuewill match the missing fieldsin the breakpoint condition. Initially
no breakpoints are active.

The <Counter> parameter is used to indicate how many timesthe break-
point condition should be true before the monitor should become active.
Default value for this parameter is 1, which means that the monitor
should be activated each time the breakpoint condition is true.

The <Optional breakpoint commands> parameter can be used to give
monitor commands that should be executed when the breakpoint istrig-
gered. Monitor commands should be separated by » ; »,i.e. space
semicolon space.
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Breakpoint-Variable
Parameters:

<Variable name> <Optional breakpoint commandss>
A breakpoint is defined on the specified variable in the processinstance
given by the current scope. If the variable s value is changed, the mon-
itor becomes active immediately after the symbol or assignment state-
ment where the value is changed. The value is only checked between
symbols and between assignment statements in tasks.

The breakpoint is also triggered when the variable no longer exists, i.e.
the PId containing the variable is stopped or the procedure containing
the variable has reached its end. In this case, the breakpoint is automat-
ically removed.

The <Optional breakpoint commands> parameter can be used to give
monitor commands that should be executed when the breakpoint istrig-
gered. Monitor commands should be separated by » ; , i.e. space
semicolon space.

Call-Env

Parameters:
(None)

The Call-Env command performs one call of the function 1nEnv. See
the command Start-Env for more details.

Note:

This command and the commands Start-Env and Stop-Env are only
available when the SDL to C Compiler is used to generate applica-
tions.

Call-SDL-Env

Parameters:

(None)
The command makes one call to the function that looks for incoming
signalsfrom the SDL suite communication mechanism. Thismeansthat
all signalsthat have cometo the simulator will be sent to their appropri-
ate receiving process instances. See the command Start-SDL-Env for
more details.
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Cd

Parameters:
<Directory>

Change the current working directory to the specified directory.

Clear-Coverage-Table

Parameters:
(None)

This command is used to reset the coverage tableto O in al positions,
which means restart counting coverage from now.

Close-Signal-Log
Parameters:
<Entry numbers>

Stops the signal log with the specified entry number and closes the cor-
responding log file; see the command Signal-L og for more details. En-
try numbers assigned by the command List-Signal-L og should be used.

Command-Log-Off

Parameters:
(None)

The command log facility is turned off; see the command
Command-L 0g-On for details.

Command-Log-On

Parameters:
<Optional file name>

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 useasafilein the command
Include-File. It will, however, contain exactly the commands given in
the session, even those that were not executed due to command errors.
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The concluding Command-L og-Off command will also be part of the
log file.

Connect-To-Editor

Parameters:
(None)

This command will create a new Breakpoints menu in the SDL Editor

andtell the SDL Editor to show all graphical breakpoints. If no SDL Ed-
itor is opened, the menu will appear when an SDL Editor is opened the
next time. The commands given in the new menu will only be handled
in those simulations that are connected. See al so the Disconnect-Editor
command.

Create

Parameters:
<Process name> <Parent’s PId value>
<Process parameters>

A processinstance of the specified processtypeis created. If the parent
Pldisnot equal to null, Offspring is set in the specified parent instance.
If the number of instances of the specified process typeis greater than
or equa to the maximum number of concurrent instances, the user has
to verify the create action.

Define-Continue-Mode

Parameters:
“on” | “Off"

Defines whether the execution of the simulation shall continue after a
command is given. The default is“ Off”.

Define-Integer-Output-Mode

Parameters:
“dec” | “hex” | “oct”

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

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

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”.

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

Disconnect-Editor
Parameters:

(None)
This command will remove the connection to the SDL Editor. If this
simulation isthe only connected to the SDL Editor, it will also remove
the Breakpoints menu in the SDL Editor. See also the Connect-To-Ed-
itor command.

Display-Array-With-Index
Parameters:

“on” | “Off”
When Display-Array-With-Index is On and you examine an array, the
value of the array element is printed with itsindex. Index is added be-
fore the value of the array element. The default is“ Off”.

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 also the commands Stack, Set-Scope and Up.

Examine-Pld

Parameters:
[ *(* <PId value> ')’ ]
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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 val ues of Parent, Offspring, Sender and
alist of all currently active procedure calls made by the processinstance
(the stack). Thelist starts with the latest procedure call and ends with
the processinstanceitself. If the process contains services, these servic-
eswill be listed, each with its own procedure call stack.

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

Examine-Signal-Instance

Parameters:
<Entry numbers>

The parameters of the signal instance at the position equal to entry num-
ber in the input 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 is the number associated with the signal instance
when the command List-Input-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 nameis giv-
en, all variable and formal parameter values of the processinstance giv-
en by the current scope are printed. Sender, Offspring, Self, and Parent
may also be examined in thisway. Their names, however, may not be
abbreviated and they are not included in thelist of all variables.
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Note:

If avariableisexported, both itscurrent 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 nameor 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 ‘1" and “ ()" aswell
asjust spaces, can be used to separate the names and the index values.

Itisalso possibleto print arange of an array by giving “ Fromindex: To-
Index” after an array name. Notethat the space beforethe*:’ isrequired
if Fromindex is a name (enumeration literal), and that no further com-

ponent 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 is possibleto append a‘? 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, Iref is
a Ref(Integer) variable then tref*> 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 aPld isgiven within parenthesis the scope is temporarily changed to
this process instance instead.

Exit
Parameters:
(None)
The simulation is terminated. If the command is abbreviated the moni-
tor asks for confirmation. Thisis the same command as Quit.

Finish
Parameters:
(None)
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Thiscommand will execute the currently executing procedure up to and
including itsreturn, i.e. it will finish this procedure. The execution will
also be interrupted at the end of the transition. In a process, Finish will
behave just like the command Next-Transition.

Go

Parameters:
(None)

Theexecution of thesimulationisresumed. The executionwill continue
until one of the conditions listed in “Activating the Monitor” on page
2063 becomes true. To stop the execution of transitions, press
<Return> (and only thiskey). The interactive monitor will then be-
come active when the execution of the current SDL symbol is complet-
ed.

This command has to be used with care in the interactive monitor, asit
might result in executing the simulation program “forever” (if none of

the conditions for activating the monitor becomestrue). In a catastroph-
ic situation (e.g. an endlessloop within an SDL symbol) itispossibleto
terminate the program by using the way to stop the execution of a pro-
gram defined in the operating system (<ctr1+c> on UNIX).

Go-Forever
Parameters:
(None)
The command Go-Forever behaves, in most situations, in the same way
as the command Go.

For Go-Forever to behave differently than Go, there has to be an envi-
ronment to the SDL system that can send signals to the SDL system
(communicating simulations or environment functions). When the com-
mand Go isissued and the SDL system becomes completely idle (no
possible transition and no active timer) the monitor becomes active
again and isentered. If Go-Forever was used instead of Go, the monitor
isnot entered in this case; instead the simulation continues to wait for
external stimulus. Thisfeature is valuable when a simulation communi-
cates with other simulations or applications.

Help

Parameters:
<Optional command name>
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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 acomplete
test case. It is alowed to use Include-File in an included sequence of
commands; up to five nested levels of include files can be handled.

This command also provides the possibility to perform script calling
with variable substitution.

Inascript fileit is possible to refer to variables using $1, $2, ... , $99.
The numbered variables refer to the arguments (actual values) given
when calling a script using the command Include-File.

Unix shell script expressions like $0, $#, $? and $* are not available to
be given asvariablereferencesin script files. Lettersare not used asref-
erence variables. For example $a, $1b, $ac are not available to be used
as reference variables.

The actual values will be given as parametersin the Include-File com-
mand after script-file name. It is possible to pass up to 99 actual values.
The numbered variableswill be substituted by the actual values during
execution of commands in the script files.

Arguments should be separated by spaces. $1 will be substituted by
argl, $2 will be substituted by arg2, $3 will be substituted by arg3, and
$4 will be substituted by arg4 and so on.

If there is an argument missing, the corresponding reference variable
will not get avalue, it is up to the user to provide the correct arguments
when using the Include-File command.

List-Breakpoints

Parameters:
(None)
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All active breakpoints are listed. Each breakpoint is assigned an entry
number that can be used in the Remove-All-Breakpoints and
Show-Breakpoint commands.

List-GR-Trace-Values

Parameters:

(None)
Thevauesof al currently defined GR tracesarelisted. Thelist contains
the trace unit type (system, block, process, Pld), the unit name, and the
GR trace value (both numeric and a textual explanation). See also the
commands Set-GR-Trace and Reset-GR-Trace.

List-Input-Port
Parameters:

[ (" <PId value> ')’ ]
A list of al signal instancesin theinput port of the processinstance 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 commands
Examine-Signal-Instance, Rearrange-1nput-Port and
Remove-Signal-Instance.

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

List-MSC-Log
Parameters:

(None)
This command returns the current status of the MSC log (off / interac-
tive/ batch). See aso the commands Start-Interactive-M SC-L og,
Start-Batch-M SC-L og and Stop-M SC-L og.

List-MSC-Trace-Values

Parameters:
(None)

This command returnsthe current status for the M SC trace parameters.
The list contains the trace unit type (system, block, process, PId), the
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unit name, and the M SC trace value (both numeric and a textua expla-
nation). See also the commands Set-M SC-Trace and Reset-M SC-Trace.

List-Process

Parameters:
<Optional process names

A list of al processinstances associated with the specified processtype
is produced. If no process nameis specified all processinstancesin the
system are listed. Thelist will contain the same details as described for
the List-Ready-Queue command.

List-Ready-Queue
Parameters:

(None)
A list is produced containing the process instances in the ready queue,
i.e., those instances that have received a signal that can cause an imme-
diatetransition, but that have not yet had the opportunity to executethis
transitiontoitsend. If the process contains services, the currently active
serviceisalso listed. If a process/service instance has active procedure
calls, the current executing procedure instance is also listed. For each
instance in the list the following information is given:

1. Anentry number (process instances only).
2. Anidentification of the process/service/procedure instance.

3. Thename of its current state. If the state nameisfollowed by a‘*’,
then the process/service/procedure is currently executing atransi-
tion starting from this state.

4. The number of signal instancesin the input port of the processin-
stance.

5. Thesignal name of the signal instance that will cause (or has
caused) the transition by the process instance. This signal instance
ismarked with a‘*’ before the entry number, if the command
List-Input-Port isissued. If the transition has started the signal isno
longer in the input port.

The process instance, the state, and the signal instance determine
uniquely the transition that will be executed by the process instance
when it gets permission to do so.
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The entry number can be used in the command
Rearrange-Ready-Queue.

List-Signal-Log
Parameters:

(None)
Print information about the currently active signal log; see the com-
mand Signal-L og for moredetails. Each log isassigned an entry number
which can be used in subsequent Close-Signal-L og commands.

List-Timer
Parameters:

(None)
A list of al currently active timersis produced. For each timer, its cor-
responding process instance and associated time is given. An entry
number will also be part of the list, which can be used in the command
Examine-Timer-Instance.

List-Trace-Values
Parameters:

(None)
Thevaluesof al currently defined traces arelisted. Thelist containsthe
trace unit type (system, block, process, Pld), the unit name and the trace
value (both numeric and atextual explanation). See also the commands
Set-Trace and Reset-Trace.

Log-Off

Parameters:
(None)

The command L og-Off turns off theinteraction log facility, which isde-
scribed in the command Log-On.

Log-On
Parameters:
<Optional file name>

The command L og-On takes an optional file name as a parameter and

enableslogging of all theinteraction between asimulation program and
the user that is visible on the screen. The first time the command is en-
tered, afile namefor thelog file hasto be given as parameter. After that
any further Log-On commands, without a file name, will append more
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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.

News

Parameters:
(None)

The News command summarizes the changes in the textual monitor
user interface from previous releases.

Next-Statement

Parameters:
<Optional number of statementss>

This command is used to step statement for statement through SDL
transitions. A statement isthe same asasymbol, except that atask sym-
bol may contain several assignment statements; compare with the

Next-Symbol command.

Next-Statement steps over procedure calls, i.e. al actionsin the proce-
dure will be executed and the monitor will be entered again when the
statement after the procedure call is reached; compare with the
Step-Statement command.

After making the step(s) the monitor is entered, making it possible to,
for example, examine the temporary status of the actual processin-
stance.

Note:

The right hand side of an assignment may contain a value returning
procedure call.

Next-Symbol

Parameters:
<Optional number of symbols>

This command is used to step symbol for symbol through SDL transi-
tions. A symbol may contain several statements; compare with the
Next-Statement command.
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Next-Symbol stepsover procedurecalls, i.e. al actionsin the procedure
will be executed and the monitor will be entered again when the symbol

after the procedure call isreached; compare with the Step-Symbol com-
mand.

Using the optional integer parameter, a specified number of symbols
can be stepped through. Next-Symbol will, however, never step from
within one transition into another transition.

After making the step(s) the monitor is entered, making it possible to,
for example, examine the temporary status of the actual processin-
stance.

Note:
Join is not considered a symbol by this command.

To determine how far atransition has been executed, the commands
Show-Next-Symbol and Show-Previous-Symbol, together with trace
printouts and GR traces can be used. The last trace printout is from the
last executed symbol (if it has caused a printout, which depends on the
tracelevel), while the symbol next to be executed is selected by the GR
trace, if GR traceison.

Next-Transition

Parameters:
(None)

The next transition is executed. If real timeis used and the next transi-
tion isatimer output scheduled in the future (more than a second from
now), the command Next-Transition will wait one second, after which
the monitor is entered again.

Executing a Next-Transition command within atransition will execute
the remaining part of the transition.

Next-Visible-Transition

Parameters:
(None)

A number of transitions are executed up to and including the next tran-
sition with atrace value > 0. For atimer output transition, it isthe trace
value for the corresponding process instance that is considered.
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This command should be used with care in the interactive monitor, asit
might result in executing the simulation program “forever” (if no tran-
sition with trace>0 is ever executed). To stop the execution of transi-
tions, press <rReturns. Theinteractive monitor will then becomeactive
when the execution of the current SDL symbol is completed.

Nextstate

Parameters:
<State name>

The state of the process/service/procedure instance given by the current
scope is changed (see the Set-Scope command for an explanation of
scope). This command implies that all actions in a nextstate are per-
formed, i.e. recal culation of enabling conditionsand continuoussignals,
and searching for asignal to be received according to the input and save
sets. Asa consequence the ready queue for process instances may
change.

Now

Parameters:
(None)

The current value of the simulation time is printed.

Output-From-Env

Parameters:

The command will list all signals possible to send into the system, to-
gether with receiver. If the signal contains parameters, an empty paren-
thesis pair will be added after the signal name. Only signals that will
trigger atransition directly will be listed. So signals causing an imme-
diate null transition or signals that will be saved are not listed.

By just giving Output-From-Env in the Simulator Ul, the possible
choiceswill be given in adialogue and by selecting one of thesignalsit
issent into the system. If thesignal contains parametersthey will be giv-
en "null" values.

Output-Internal

Parameters:
<Signal name> <Signal parameterss
<Receiver’s PId value> <Sender’s PId value>
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The command is used to simulate an output of an internal signal in-
stance between two process instances in the system. The parameter
<Sender’ s Pld value> may also denote “env:1". No check ismadeto en-
sure that a path of signal routes and channels exists. The monitor re-
sponds with either of the three messages below.

Signal <name> is not in valid input signal set of
process <name>

The signal was not in the valid input signal set of the receiver and can
thus not be handled by the receiver. The signal was immediately dis-
carded.

Signal <name> was sent to <receiver> from <sender>

The signal instance was successfully sent and was placed in the input
port of the receiver.

Signal <name> caused an immediate null transition

The receiving process instance is currently waiting in a state where the
specified signal type neither may cause an input operation, nor is saved.
The signal instance isimmediately discarded (in SDL thisiscalled a
null transition, i.e atransition with no actions, leading back to the same
state).

Output-None
Parameters:

<PId value> <Optional service name>
The command is used to send asigna “none” to the specified process
instance. If the process instance contains services, one of the services
should to be specified aswell. The none signal is used to indicate that a
spontaneous transition should be initiated in the current state.

Output-To

Parameters:
<Signal name> <Signal parameters>
<Receiver’s PId value>

The command is used to send a signal from the environment of the sys-
tem to aprocessinstance in the system. It will be checked that a path of
channels and signal routes exists from the environment to the specified
process instance.

The monitor will respond with either of the messages described below,
or by an error message if no path existed.
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Signal <name> was sent to <receiver> from <sender>

The signal instance was successfully sent and is placed into the input
port of the receiver.

Signal <name> caused an immediate null transition.

The receiving process instanceis currently waiting in a state where the
specified signal type neither may cause an input operation, nor is saved.
The signal instance isimmediately discarded (in SDL thisiscalled a
null transition, atransition with no actions, leading back to the same
state).

Output-Via

Parameters:
<Signal name> <Signal parameters>
<Optional channel name>

The command is used to send asignal from the environment of the sys-
tem to a process instance in the system viathe specified channel. If no
channel is given, it is assumed that any channel from the environment
to the system may be selected. It will be checked that there exists one
process instance that can receive the signal, according to the rules of
outputsin SDL.

The monitor will respond with either of the messages below, or by an
error message if the number of possible receiversis not equal to one.

Signal <name> was sent to <receiver> from <sender>

The signal instance was successfully sent and is placed into the input
port of the receiver.

Signal <name> caused an immediate null transition.
The receiving process instanceis currently waiting in a state where the
specified signal type neither may cause an input operation, nor is saved.
The signal instance isimmediately discarded (in SDL thisiscalled a
null transition, atransition with no actions, leading back to the same
state).

Print-Coverage-Table

Parameters:
<File name>

This command can be used to obtain test coverage information and pro-
filing information. Each time the command isissued a coveragefile,
with the name specified as parameter, is produced in the work directory
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containing the relevant information. The coverage file aways reflects
the situation from the start of the simulation. To study the information
inthe coveragefile, it can be opened in the Coverage Viewer; see chap-
ter 48, The SDL Coverage Viewer.

Note:

The specified fileisalways overwritten, i.e. thereis no confirmation
message if an existing file is specified.

The generated file consists of two sections, first a summary with profil-
ing information, contai ning the number of transitions and the number of
symbols executed by each process type. Secondly the file contains de-
tailed information about how many times each symbol and each state -
input combination is executed.

Example 315: Profiling Information in Coverage File

*kkkkkkkkkkkxx*k* DPROFILING INFORMATION ***%x*%x*%x*k*kk*x*x**%

2 System DemonGame : Transitions = 13, Symbols = 40
3 Block GameBlock
4 Process Main : Transitions = 3 (23%),
Symbols = 10 (25%), MaxQ = 2
4 Process Game : Transitions = 6 (46%),
Symbols = 15 (37%), MaxQ = 2

3 Block DemonBlock
4 Process Demon : Transitions = 4 (30%),
Symbols = 15 (37%), MaxQ

1]
fany

Thisinformation in Example 315 should beinterpreted in the following
way:

» Astransitions, the number of executed input symbols + continuous
signal symbols + start symbols are counted.

* Assymbols, the number of executed process symbols (task, output,
decision, set, reset, call, export, stop, return, create, nextstate, input,
continuous signal, start) are counted.

»  Thenumber of transitions and the number of executed symbolsare,
as shown in the example above, presented both for the system (total
for al processes) and for each process type. The relative numbers
for the processes are, of course, relative to the numbers for the sys-
tem.
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* MaxQ isthe maximum input port queue length for any instance of
the process type. Note that start up signals, used to implement cre-
ate, and continuous signals are counted as signalsin MaxQ.

» Thenumbers at the beginning of each line are the scope level of the
that unit. This can be used to determineif, for example, a procedure
is defined within or after another procedure.

Note:

To betrue, profiling information execution time ought to be mea-
sured instead of the number of transitions and number of executed
symbols, but thisinformation is still very valuable for getting afeel-
ing for the load distribution.

Example 316: Coverage Table in Coverage File
*khkkhkkkkkhkkhkkkkkk*x COVERAGE TABLE DETAILS *hkkhkkkkkhkkhkkkkkk*x
2 System DemonGame
3 Block GameBlock

4 Process Main

1 : Start #SDTREF (SDL,main.spr(1),131(30,10),1)

1 : Game Off Newgame #SDTREF (SDL,main.spr(1),137
1 : Game On Endgame #SDTREF (SDL,main.spr(1),119(
1 START : #SDTREF (SDL,main.spr(1l),131(30,10),1)

1 INPUT : #SDTREF (SDL,main.spr(1l),137(31,44),1)

1 INPUT : #SDTREF (SDL,main.spr(l),119(56,44),1)

1 NEXTSTATE : #SDTREF (SDL,main.spr(1),134(34,29),1)
1 CREATE : #SDTREF (SDL,main.spr(1l),140(37,59),1)

1 TASK : #SDTREF (SDL,main.spr(1l),143(34,72),1)

1 NEXTSTATE : #SDTREF (SDL,main.spr(l),146(35,89),1)
1 OUTPUT : #SDTREF (SDL,main.spr(1l),122(56,59),1)

1 TASK : #SDTREF (SDL,main.spr(1l),125(60,72),1)

1 NEXTSTATE : #SDTREF (SDL,main.spr(l),128(59,89),1)

For each process type two types of information are given, separated by
aline of hyphens:

» Thefirst part contains information about the start transition and
each relevant state-input combination: the number of times execut-
ed and aGR or PR reference to the associated process symbol. Con-
tinuous signals are counted as a separate input.
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» Thesecond part contains information about each process symbol:
the number of timesit has been executed, the type of symbol, and a
GR or PR Reference to the symbol.

To identify the process symbols, the command Show GR Reference
command in the SDL Editor’s Tools menu can be used for the printed
GR references. (See“ Show GR Reference” on page 1961 in chapter 44,
Using the SDL Editor.)

Proceed-To-Timer

Parameters:
(None)

This command will execute al transitions up to but not including the
next timer output. Thetimer output will not be executed even if it isthe
next transition.

Proceed-Until

Parameters:
<Time value>

The execution of the simulation is resumed. The monitor will become
active when the value of the simulation time first becomes equal to the
time value given as parameter.

Note that relative time values can be given using the ‘+' sign. Entering
“+5.0" asparameter isinterpreted asthetime value NOW+5.0. Seealso
“Input and Output of Data Types” on page 2069.

Quit
Parameters:
(None)

The simulation is terminated. If the command is abbreviated the moni-
tor asksfor confirmation. Thisis the same command as Exit.

Rearrange-Input-Port

Parameters:
<Entry number> <New entry numbers>

Thiscommand is used to change the order of signal instancesin thein-
put port of the process instance given by the current scope (see the
Set-Scope command for an explanation of scope).
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The entry number parametersrefer to the numbers assigned by the com-
mand List-1nput-Port. The signal instance with entry number equal to
the first parameter will be moved to a position where it in a subsequent
List-1nput-Port command will be assigned the entry number given as
the second parameter.

Rearrange-Ready-Queue

Parameters:
<Entry number> <New entry numbers>

This command is used to change the order in which transitions by pro-
cess instances are executed. The entry number parameters refer to the
entry numbers assigned by the command List-Ready-Queue. The pro-
cess instance with entry number equal to the first parameter will be
moved to a position where it in a subsequent List-Ready-Queue com-
mand will be assigned the entry number given as the second parameter.

The Rearrange-Ready-Queue command should be used with care when
process priorities are used. The ready queueisthen sorted in priority or-
der (see aso “Scheduling” on page 2577 in chapter 57, The Cad-
vanced/Cbasic SDL to C Compiler), which meansthat arearrangement
might disturb thisorder. Such adisturbance does not harm, except when
anew process should be inserted into the ready queue. In this situation
the insert point might not be the proper one. The following insert algo-
rithm is used: Search from the end of the ready queue until a process
with higher or equd priority (lower or equal priority value) isfound,
then insert the new process after the found process. If no process with
higher or equal priority isfound, then insert the new processfirst in the
ready queue.

REF-Address-Notation

Parameters:

(None)
REF values (pointersintroduced using the generator Ref) are printed as
addresses, using the HEX value for the address. The Null valueis print-
ed as null. Oninput, both this syntax and the Value-Notation (see
command REF-Value-Notation) can be used.

The same applies for Own and ORef values.
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REF-Value-Notation

Parameters:
(None)

REF values (pointersintroduced using the generator Ref) are printed as
NEW (<the value the pointer refers to>). Thisisthedefault syn-
tax for REF values. It means that complete lists or graphs will be print-
ed. Example:

NEW( (. 1, NEW( (. 2, Null .) ) .) )
To avoid problemsin cyclic graphs a special syntax isused if a pointer
refersto an address already presented in the output. oo n, wherenis
adigit, means a reference to the n:th NEW in the printed value. Exam-
ple:

NEW( (. 1, NEW( (. 2, OLD 1 .) ) .) )

TheNull valueisprinted as nu11. Oninput both this syntax and the Ad-
dress-Notation (see command REF-Address-Notation) can be used.

The same applies for Own and ORef values.

Remove-All-Breakpoints

Parameters:
(None)

This command removes all breakpoints.

Remove-At

Parameters:
<SDT reference>

This command removes all breakpoints at the symbol specified by the
SDT reference.

Remove-Breakpoint

Parameters:
<Entry numbers>

Thiscommand removesthe breakpoint with the specified entry number.
The entry number given by List-Breakpoints should be used.

Remove-Signal-Instance

Parameters:
<Entry numbers>
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Thesignal instance with the given entry number in theinput port of the
process instance given by the current scope is removed (see the
Set-Scope command for an explanation of scope). The entry number
given by List-Input-Port should be used. If this signal was selected for
the next transition, the process instance will execute an implicit next-
state action.

Note:

Entry numbers are just positionsin the input port. The removal of a
signal changes the entry numbers of the remaining signals.

Reset-GR-Trace
Parameters:

<Optional unit names>
The GR trace value of the given unit is reset to undefined. If no unitis
specified the GR trace value of the systemisreset to undefined. Asthere
aways has to be a GR trace value defined for the system,
Reset-GR-Trace on the system is considered to be equal to setting the
GR trace value to 0. For more information about optional unit names,
see the command Set-Trace.

Reset-MSC-Trace

Parameters:
<Optional unit names>

The MSC trace value of the given unit is reset to undefined. If no unit
is specified the M SC trace value of the system isreset to undefined. As
there always has to be a M SC trace value defined for the system,
Reset-M SC-Trace on the system is considered to be equal to setting the
trace value to 0. For more information about optional unit names, see
the command Set-M SC-Trace.

Reset-Timer
Parameters:

<Timer name> <Timer parameterss
Theresult of the command is exactly the same asif the processinstance
given by the current scope had executed areset action. If thereset action
causes atimer signal to be removed and this signal was selected for the
next transition, the process instance will execute an implicit nextstate
action.
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Reset-Trace
Parameters:

<Optional unit name>
Thetrace value of the given unit is reset to undefined. If no unit is spec-
ified the trace value of the system isreset to undefined. Asthere aways
hasto be atracevalue defined for the system, Reset- Trace on the system
is considered to be equal to setting the trace value to 0. For more infor-
mation about optional unit names, see the command Set-Trace.

Restore-State

Parameters:
<File name>

This command will restore the state of the current simulation to a state
given in afile created with the Save-State command. The file nameis
given as parameter.

The write and read functions for the sorts are used to save and restore
the variable values. So if a user has added a sort viathe ADT directive,
these write and read functions must be consistent.

It is recommended to restart the simulator before giving the Restore-
State command. The command is not allowed when the execution is
within atransition.

If the SDL system contains the Any construct, the sequence of random
numbers will not be the same after the restore.

Only the sdl execution stateisrestored, no monitor settings are restored.
E.g. Show-Previous-Symbol, Show-Next-Symbol does not work direct-
ly after arestore. The MSC trace is not restored. Coverageis not re-
stored either.

The ADT package pidlist.pr is not supported, since the Pld synonyms
that areinitialized are not valid after the restore.

Extern C and C++ variables will not be saved and restored since the
simulator has no knowledge of them.

Charstar, Voidstar and Voidstarstar variables are not handled.

Since all variables are saved, dangling Ref and ORef variables will
cause problems.

Telelogic Tau 4.5 User's Manual July 2003



Monitor Commands

July 2003

Scope
Parameters:
(None)
Thiscommand printsthe current scope. See the command Set-Scopefor
adescription of scope.

SDL-Value-Notation

Parameters:
(None)

The value notation used in all outputs of valuesis set to SDL value no-
tation. Thisisthe default value notation. See also the command ASN1-
Value-Notation.

Save-Breakpoints
Parameters:

<File name>
This command will save all breakpointsin afile, with the name speci-
fied as parameter (in the work directory). It iswritten as atext file with
commands, so the breakpoints can be restored with the Include-File
command.

Save-State
Parameters:

<File name>
Thiscommand will savethe state of the current simulationin afile, with
the name specified as parameter (in the work directory). It iswritten as
atext file with special commands, so the state can be restored with the
Restore-State command.

Set-GR-Trace

Parameters:
<Optional unit name> <Trace value>

The GR trace valueis assigned to the specified unit (system, block, pro-
cess, or process instance). If no unit is specified the GR trace valueis
assigned to the system. Theinitial GR trace value of the systemisO, i.e.
no GR trace, whileit is undefined for all other units. For more informa-
tion about optional unit names, see the command Set-Trace.

For adescription of the possible GR trace values, see “GR Traces’ on
page 2118.
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Set-MSC-Trace

Parameters:
<Optional unit name> <Trace value>

This command enables the trace of SDL events that take place during
the simulation and which can be transformed into events in a Message
Sequence Chart. Typically, the eventsthat can be transformed are send-
ing and consumption of signals, and creation and termination of pro-
cesses.

Note:

Setting the M SC trace value with this command does not start the
actua logging of MSC events. To do this, the command
Start-Interactive-M SC-L og or Start-Batch-MSC-Log is used.

The scope of the trace can be delimited by specifying an optional unit
name and atrace value. The general considerations for specifying the
unit name for the command Set-Trace are also applicable for
Set-MSC-Trace.

Optional Unit Name
* Thetracevalueisassigned to the specified unit (system, block, pro-
CEess, Or process instance).

» When specifying a unit name, the scope of trace affectsall process
instances contained in the underlying SDL structure.

» Initially, the scope of trace is set on the entire SDL system. So, by
default, al events will generate Message Sequence Chart traces. If
the unit name is omitted, the trace value is assigned to the system.

Trace Value

» Specifying atrace value of 0 means no trace for the currently spec-
ified unit name.

» Specifying atracevalue of 1 meanstrace only if both involved units
have atrace value greater than 0.

» Specifying atracevalue of 2 meansalwaystrace, independent of the
trace value of the other involved unit.

» Specifying atrace value of 3 means trace on the block level.
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Theinitial MSC trace value of the system is 1. For moreinformation on
M SC trace values, see M essage Sequence Chart Traces’ on page 2119.

Note:

Oncethelogging of Message Sequence Chart traces has been started
(using any of the commands Start-1nteractive-M SC-L og or
Start-Batch-M SC-L og) modifying the scope of trace may cause
unpredictable results, such as Message Sequence Charts with an
unexpected appearance.

Set-Scope
Parameters:

<PId value> <Optional service name>
Thiscommand sets the scopeto 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 instance if the process contains servic-
es, and possibly areferenceto aprocedure instance called from this pro-
cess/service. The scopeis used for anumber of other commands for ex-
amining and changing the local properties of a process instance. The
scope is automatically set by the execution commands, when entering
the monitor, to the next process in turn to execute.

The command Scope prints out the current scope; i.e. the name of the
process instance and possibly the service instance and the called proce-
dureinstance. See a so the commands Stack, Define-M SC-Trace-Chan-
nels and Up.

Set-Timer

Parameters:
<Timer name> <Timer parameters> <Time value>

Theresult of the command is exactly the same asif the processinstance
given by the current scope had executed a set action. If the set action
causes atimer signal to be removed and this signal was selected for the
next transition, the process instance will execute an implicit nextstate
action.

Set-Trace

Parameters:
<Optional unit name> <Trace value>
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Thetracevaueisassigned to the specified unit (system, block, process,
or processinstance). If no unit is specified thetrace valueisassigned to
the system. Theinitia trace value for the system is 4, whileit isunde-
fined for al other units. For a description of the possible trace values,
see “Trace Limit Table” on page 2116.

There might, in some cases, be problems in identifying a specific unit.
If more than one unit in the system match the, possibly abbreviated, unit
name, the first unit found when searched from the system level will be
assigned. To make sure the correct unit is assigned, the unit’s diagram
type, e.g. “process’ (unabbreviated), can be introduced before the unit
name. If there still are problems, for instance due to the fact that there
are several processes with the same name, aqualifier should beinserted
immediately before the unit name. An example can be found in “ Spec-
ifying Unit Names’ on page 2186 in chapter 51, Smulating a System.

To specify aPld value, acolon and an instance number must follow di-
rectly after the process name; see also “Input and Output of Data Types’
on page 2069.

Show-Breakpoint
Parameters:

<Entry numbers>
This command is only applicable for symbol breakpoints defined with
the command Breakpoint-At. The breakpoint with the specified entry
number islisted, and the symbol with the breakpoint will be selected in
an SDL Editor showing the source GR document. The entry number
given by List-Breakpoints should be used.

Show-C-Line-Number
Parameters:

(None)
This command printsthe .c file name and line number where the ex-
ecution of the current SDL transition is suspended. The Text Editor is
opened with the cursor positioned on that linein the C sourcefile. The
given line number will reference a statement with the following struc-
ture:

XBETWEEN SYMBOLS (. ..)

The case label just following this statement is the place where the exe-
cution will be resumed when an execute command is given in the mon-
itor.
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The Show-C-Line-Number command is mainly thought to be used
when the execution isinterrupted within an SDL transition. If the com-
mand is issued between two transitions, the xBETWEEN SyMBOLS State-
ment immediately before the last Nextstate or Stop operation will be
referenced in the printout, together with awarning that thisis not the
current position.

Note:

Changes made in the monitor, asfor example
Rearrange-Ready-Queue, will not affect the printout by this com-
mand.

Show-Coverage-Viewer

Parameters:
(None)

This command starts the Coverage Viewer tool with the current test
coverage loaded.

Show-Next-Symbol

Parameters:
(None)

The symbol in turn to be executed will be selected in an SDL Editor
showing the source GR document. If the simulation is not connected to
the SDL suite or the SDL source document isin SDL/PR, a GR symbol
reference or aPR reference will instead be displayed on the screen. The
details about GR symbol references are presented in “ Dynamic Errors’
on page2121. A PR referenceisafile nameand aline number. Seeaso
“Syntax” on page 911 in chapter 19, SDT References.

Notethat between the execution of two transitions, i.e. after aNextstate
or Stop operation, no next symbol can be shown. Note al so that changes
madein the monitor, asfor example changing the ready queue using the
command Rearrange-Ready-Queue, will not affect the symbol sel ected
by Show-Next-Symbol.

This command uses the same mechanismsto select symbolsin the SDL
Editor as the GR trace facility, so the same general characteristics as
presented in“ GR Traces” on page 2118 are also valid for thiscommand.
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Show-Previous-Symbol

Parameters:
(None)

The last executed symbol will be selected in an SDL Editor displaying
the source GR document. If the simulation is not connected to the SDL
suite or the SDL source document isin SDL/PR, then a GR symbol ref-
erenceor aPR reference will instead be displayed on the screen. Seethe
command Show-Next-Symbol for more information.

Show-Versions

Parameters:
(None)

Theversions of the SDL to C Compiler and the runtime kernel that gen-
erated the currently executing program are presented.

Signal-Log
Parameters:
<Unit name> <File name>

Starts logging of signals to a specified file. See also the commands
Close-Signal-Log and List-Signal-Log.

The unit name parameter should be either a channel, asignal route, a
system, ablock, a process type, or a process instance.

« If theunitisachannel or asignal routethen al signals sent through
the channel or signal route will be logged on the specified file.

« Iftheunitisaprocesstypeor aprocessinstancethen all signals sent
to or from any instance of the process type or to or from the speci-
fied process instance will be logged.

« If theunitisablock or asystem then all signalsthat have relevance
for the block or system will be logged, i.e. signals sent within the
block or system or signals sent to or from the block or system.

Note that the process “env” isalegal unit in the Signal-L og command.
By specifying “env” asunit parameter, the signal interface between the
system and the environment is logged. For more information about the
unit name parameter, see the command Set-Trace.
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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 nameand the current stateis printed. Seealso
the commands Set-Scope, Define-M SC-Trace-Channels and Up.

Start-Batch-MSC-Log

Parameters:
<Symbol levels> <File name>

Thiscommand startsthelogging of SDL eventswhich can betranslated
into the corresponding M SC eventsin alog file (see M apping Between
SDL and MSC” on page 2119). See a so the commands
Start-Interactive-M SC-L og and Stop-M SC-L og.

The results will be stored in alog file, whose contents are specific for
this purpose. That log file can later on be read by a Message Sequence
Chart Editor, where its contents are interpreted as a M essage Sequence
Chart and displayed as such.

The symbol level parameter determines if states and actions should be
included in the M SC log. For adescription of the possible symbol level
values, see “Level of Symbol Logging” on page 2120.

The file name parameter to this command can be any valid file name,
athough it is recommended to use a file name with the suffix .mpr,
since thisisthe default suffix used when reading alog file into aMes-
sage Sequence Chart Editor.

Start-Env
Parameters:

(None)
When the SDL to C Compiler isused to generate applications, interface
functions towards the environment of the SDL system must be provid-
ed. The 1nEnv function, which is used to enter signalsinto the SDL
system, isfrequently called from the main loop in the process schedul er.
During debugging, the polling of the 1nEnv function can turned onand
turned off.
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The Start-Env command turns on the polling of 1nEnv. At start up of
the program polling isturned off. See a so the commands Stop-Env and
Cadl-Env.

Note:

This command and the commands Stop-Env and Call-Env are only
available when the SDL to C Compiler is used to generate applica-
tions.

Start-Interactive-MSC-Log

Parameters:
<Symbol levels>

Thiscommand startsthelogging of SDL eventswhich can betranslated
into the corresponding M SC eventsin aM essage Sequence Chart Editor
(see “Mapping Between SDL and MSC” on page 2119). See also the
commands Start-Batch-M SC-L og and Stop-M SC-L og.

The symbol level parameter determines if states and actions should be
included in the M SC log. For adescription of the possible symbol level
values, see “Level of Symbal Logging” on page 2120.

When the command is issued, the following takes place:

1. Aninstance of the Message Sequence Chart Editor is started. Each
currently existing (SDL) process instanceis displayed asan in-
stance, with itsinstance head and its instance axis.

2. Following the execution of the simulation, each SDL event whichis
possible to map to an MSC event and which is within the scope of
M SC trace which is currently defined will automatically be dis-
played in the M SC Editor. Each event will cause the insertion point
in the M SC Editor to be moved downwards with one step, which
provides afeeling of absolute order between events.

Some drawing conventions and default layouting algorithms are used
when drawing the automatically generated M essage Sequence Chart.
These conventions are described in “ Drawing Conventions’ on page
1683 in chapter 40, Using Diagram Editors.

Start-SDL-Env

Parameters:
(None)
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A simulator can communicate with other simulationsusing SDL signals
and the SDL suite communication mechanism. Signals sent to the envi-
ronment in one simulation can enter as signals from the environment in
another simulator.

Thiscommand isused to tell asimulator to start sending signalsthat are
designated to the environment viathe SDL suite communication mech-
anism and to start looking for incoming signals (polling) from the SDL
suite communication mechanism. See also the commands
Stop-SDL-Env and Call-SDL-Env.

Thisfacility isat program start up turned off, and should only be turned
on when asimulator should be able to communicate with other simula-
tors (or applications).

Note:
The command must be given in both communicating simulators.

Start-ITEX-Com

Parameters:
(None)

This command starts the communication with the TTCN suite.

Start-SimUl

Parameters:
(None)

Thiscommand startsa Simul ator Ul and connects the running simulator
toit. After thisit is only possible to give commandsin the Ul.

Start-Ul

Parameters:
(None)

This command attemptsto start the program sdtenv inthe start direc-
tory. The started program is assumed to connect itself to the SDL suite
communication mechanism and can then communi cate with the simula-
tion program.

Note:

The command Start-SDL-Env should be given in the simulation
program to make it communicate.
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Step-Statement

Parameters:
<Optional number of statements>

This command is used to step statement for statement through SDL
transitions. A statement isthe same as a symbol, except that atask sym-
bol may contain several assignment statements; compare with the com-

mand Step-Symbol.

Step-Statement will step into procedure cals, compare with the
Next-Statement command.

After making the step(s) the monitor is entered, making it possible to,
for example, examine the temporary status of the actual processin-
stance.

Note:

Theright hand side of an assignment may contain avalue returning
procedure call.

Step-Symbol
Parameters:
<Optional number of symbols>

This command is used to step symbol for symbol through SDL transi-
tions. A symbol may contain several statements, compare with the
Step-Statement command.

Step-Symbol will step into procedure calls; compare with the
Next-Symbol command.

Using the optional parameter, a specified number of symbols can be
stepped through. Step-Symbol will, however, never step from within
one transition into another transition.

After making the step(s) the monitor is entered, making it possible to,
for example, examine the temporary status of the actual processin-
stance.

Note:
Join is not considered a symbol by this command.
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Stop

Parameters:
<PId value> <Optional service name>

The specified processinstanceis stopped. If the process contains servic-
es, then either the process can be stopped by giving no service parame-
ter, or one of the services can be stopped. The result of the command is
exactly the same asif the process instance or service instance had exe-
cuted a stop action.

Stop-Env

Parameters:
(None)

This command turns off the polling of the InEnv function; see the
Start-Env command for more details.

Note:

This command and the commands Start-Env and Call-Env are only
available when the SDL to C Compiler is used to generate applica
tions.

Stop-MSC-Log
Parameters:
(None)

Thiscommand stops the logging of Message Sequence Chart events(in
interactive mode as well asin batch mode). In the case of abatch mode
logging, the log file will be closed. See the commands

Start-1nteractive-M SC-L og and Start-Batch-M SC-L og for more details.

Following this command, it is possible to log the rest of the session on
anew file.

Stop-SDL-Env

Parameters:
(None)

The command turns off the communication mechanism described for
the Start-SDL -Env command.

Up
Parameters:
(None)
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Moves 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 Define-M SC-Trace-Channels.
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When a process instance executes actions within a transition, trace in-

formation describing the current action might be printed on the screen.

The amount of information printed can be selected using the trace com-
mands in the monitor system. A typical trace from atransition contain-
ing afew actionsis given below.

*%*%* TRANSITION START

* PId : Demon:1

* State : Generate

* Input : T

* Sender : Demon:1

* Now : 1.0000

* OUTPUT of Bump to Game:1l
* SET on timer T at 2.0000
*** NEXTSTATE Generate

The transitions can also be traced in the GR source diagrams. Thisis
discussed in detail under “GR Traces’ on page 2118.

Transition Trace

A trace value, which is anon-negative integer, can be assigned to pro-
cess instances, to process types, blocks, and to the system. The com-
mands associated with traces are Set-Trace, Reset-Trace and
List-Trace-Values.

When a processinstance starts atransition, the trace value that governs
theamount of traceto be printed iscomputed according to the following
algorithm:

1. If atracevaueisdefined for the processinstance executing the tran-
sition, that valueis used.

2. If not, and atrace valueis defined for the process type, that valueis
used.

3. Otherwise, if atracevalueisdefined for the block enclosing the pro-
cess, that valueis used.

4. If «till no trace value is found, the block structure is followed out-
wards until aunit is reached which has a trace value defined. The
system will always have atrace value.

The hereby computed value is compared with thetrace limit for each ac-
tion executed during thetransition. Thetraceinformationisprinted only
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if the trace value is greater or equal to the trace limit for the action.
Traceinformation at trace level 1 istreated specially, see below.

In thetable below thetrace limitsfor al theinformation that can be part

of atraceis presented.

Note:

Thetrace messagesare produced when actionsdefined in the SDL
diagrams are executed. These messages are not used when monitor

commands like Set-Timer, Nextstate, or Stop are entered.

Trace Limit Table

Action Trape
limit
Transition start 2
Parameters of signal in input 6
Output to environment, signal name and receiver 1 (see
below)
Output, signal hame and receiver 3
Output caused immediate null transition 5
Parameters of signal in output 6
Task 4
Decision, value of expression in decision 4
Procedure start, procedure return 3
Parameters to procedures 6
Create, successful or unsuccessful 3
Parameters to create 6
Set, timer name, time 3
Time less than Now in set, changed to Now 5
Parametersin set 6
Set caused an implicit reset action 5
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Action L
limit

w

Reset, timer name

Reset caused timer or signal to be removed

Parameters to reset

Output of timer signal, timer name, receiver, time

Output of timer signal caused anull transition

Parameters to timer signal

Nextstate, state name

Null transitions at a nextstate

Parameters to signalsin null transitions at nextstate

Stop

Signals discarded at stop

Parameters to signals discarded at stop

Timers discarded at stop

Parameters to timers discarded at stop

Al O OO W OO| | W|O| 01| N O| O

Export

The trace limit table can be summarized as follows:

Trace Limit Table Summary

0 No trace

1 Trace of signals to environment (environment as seen from
the specified unit)

Trace of transition start and timer outputs

As 2 + trace of important SDL actions

As 3 + trace of other SDL actions as well

As 4 + result of actions (example: discarded signals)

Ol b~ W[N

As5 + Parameters of signals, timers, create actions
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Trace information at trace level 1, i.e. trace of signals sent to the envi-
ronment of the specified unit, istreated in a special way. Thisinforma-
tionisnot printed if thetrace valueis greater than 1, instead the normal
trace of outputsis used.

GR Traces

GRtraceisaway to follow the execution of transitionsin the GR source
diagrams by selecting SDL symboals. It should normally only be used
for asmall number of processes to limit the amount of information dis-
played. The GR trace value determines to what degree the execution
will be traced, i.e. how often SDL symbolswill be selected in the GR
diagrams (see below). After a nextstate or stop operation, i.e. between
two transitions, the nextstate or stop symbol is still selected.

The commands associated with GR traces are Set-GR-Trace,
Reset-GR-Trace and List-GR-Trace-Val ues.

The GR tracing will take place in asingle SDL Editor window, which
will show the appropriate GR diagram asthe execution progresses. If no
SDL Editor is opened, anew editor is started.

Three trace values are possible:
* 0-NoGRtrace.

e 1-When the monitor is entered next, show the next symbol to be
executed. No symbols are selected during execution when the mon-
itor isinactive. Thus, the SDL Editor window may not show the di-
agram containing the symbol currently executed.

» 2- Follow the execution and show each symbol asit is executed. If
the execution is continued into another diagram, thisdiagram is
loaded into the SDL Editor window.
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Message Sequence Chart Traces

The commands associated with MSC traces are Set-M SC-Trace,
Reset-MSC-Trace and List-M SC-Trace-Values.

Mapping Between SDL and MSC

When executing an SDL system, some of the SDL events can be trans-
formed into acorresponding symbol in a M essage Sequence Chart. The
mapping rules which govern how SDL events are transformed into

M SC symboals, lines and textual elements are described in “Mapping
Between SDL and MSC” on page 1682 in chapter 40, Using Diagram
Editors.

The ITU definition of the M SC language introduces the instance con-
cept. An instance is mapped to any instance of an SDL process.

Scope of Trace for Generation of Message Sequence Charts

The scope of MSC traceis the process instances that have a cal cul ated
MSC trace value > 0.

Assume that we have set the scope of MSC trace to a part of the SDL
system, for instance a block and the underlying structure in terms of
processes. When an event takes place in the SDL system, one of three
possible situations is possible. Let us assume for the sake of simplicity
that the event is the sending of asignal from one processto another pro-
cess. The three cases and their behavior are as follows:

» First case: Thetwo units (the sending process and the receiving pro-
cess) are both within the scope of MSC trace. It is easy to transform
thisinto the sending and consuming of amessage, and the result will
be atrace in a Message Sequence Chart.

* Second case: None of the unitsisin the scope of MSC trace. This
will not result in any trace in a M essage Sequence Chart.

» Third case: One and (one only) of the unitsisin the scope of MSC
trace. Thiscaseis slightly more complicated. Sending and receiving
messages to and from units may be of interest outside the scope of
trace.

The concept conditional trace isintroduced: A conditional trace
will indicate that a message has been sent or received, and that the
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receiver or sender is beyond the scope of trace. See also “ The Void
Instance” on page 1686 in chapter 40, Using Diagram Editors.

The MSC trace levels 1 and 2 are used to specify if conditional trace
should be presented or not; seethe table below. M SC tracelevel 3 spec-
ifiesablock level trace.

MSC Tracefor MSC Tracefor Re-

Sender ceiver Result

No trace

No trace

Conditional trace

No trace

Trace

Trace

Conditional trace

Trace

=
NP O N FP O NI PF|O

Trace

Level of Symbol Logging

The symbol level determines the amount of information that should be
part of the MSC log. Three symbol levels are possible:

e 0- Eventsfor signals and timers plus create and stop.
e 1-Asleve 0, pluscondition symbols for each nextstate.

e 2-Asleve 1, plusaction symbols for task, decision, call, and re-
turn.

Initial Trace Values

At the start of asimulation, thetrace values, the GR trace values and the
MSC trace valuesfor all unitsexcept the system are undefined. The sys-
tem trace is 4, the system GR trace is 0, and the system M SC traceis 1.
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Dynamic Errors

Violations of the dynamic rules of SDL will cause dynamic errors dur-
ing the execution of asimulation program. A dynamic error is presented
to the user on the screen as an error message. See the example below.

Example 317: Dynamic Error Printout

Warning in SDL Output of signal Bump
Signal sent to NULL, signal discarded
Sender: Demon:1

TRANSITION
Process : Demon:1
State : Generate
Input : T

Symbol :
#SDTREF (SDL, /usr/tom/demon.spr(1),122(30,55),1)
TRACE BACK

Process : Demon
Block : DemonBlock
System : Demongame

The symbol reference given inthe TransITION message should bein-
terpreted as follows:

Item | Text in Example 317 | Interpretation

1 SDL Reference to SDL/GR object

2 /usr/tom/demon.spr | Referenceto thefile

3 (1) Page name

4 122 The object identity (an unique
number assigned by the SDL Edi-
tor)

5 30 The x-coordinate of the object in

mm. The origin of coordinatesis
the upper left corner of the page.

6 55 The y-coordinate of the object in
mm
7 1 Line number within symbol
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By entering the monitor command Show-Previous-Symbol, the symbol
that caused the error is displayed.

For more information on references, see chapter 19, SDT References.

Dynamic Errors Found by a Simulation
Program

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

Violation of the index range given in an array.

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

Violation of the range conditions given in a syntype.

Error in SDL Decision: Value is <value>
Entering decision error state

The value of the expression in the decision did not match any of the pos-
sibilities (answers).

Error in SDL Import. Attempt to import from NULL

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

Error in SDL Import. Attempt to import from the
environment

Error in SDL Import. No process exports this
variable

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

Error in an import statement. Supplementary information about remote
variable and exporting processes is also given.

Warning in SDL Output of signal <signals.

No path to receiver, signal discarded
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.
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Warning in SDL Output of signal <signals.
No possible receiver found, signal discarded

An attempt was made to output a signal without specifying ato Pld ex-
pression. When all paths or all paths mentioned in aviaclause had been
examined no possible receiver was found.

Warning in SDL Output of signal <signals>.
Signal sent to NULL, signal discarded

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

Warning in SDL Output of signal <signals>.
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 SDL View. Attempt to view from NULL

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

Error in SDL View. Attempt to view from the
environment

Error in SDL View: The specified process does not
reveal this variable

Error in SDL View: No process reveals this variable

Error in aview statement. Supplementary information about viewed
variable and viewing processis aso given.

Error in SDL Create: Process <process>
More static instances then maximum number of
instances.

Obvious!

Illegal #UNION tag value for assignment to component
Name.
Tag value is xxx.

Attempt to assign a value to a non-active UNION component.
Illegal #UNION tag value for access to component

Name .
Tag value is xxXX.

Attempt to access a non-active UNION component.

Error when accessing component Name. Component is
not Present.

Attempt to access a non-active optional struct component.
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Component Name is not active.Present is xxx.
Attempt to access a non-active choice component.

Dereferencing of NULL pointer.

Pointer assigned new data area at address: HEX (xxXx)

Attempt to de-reference aNull pointer defined using the Ref generator.

User specified error: SDL error expression found

Error introduced by the user, by inserting the error expression defined
in SDL.

Errors Found in Operators

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

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

Error in SDL Operator: Modify! in sort Charstring,
Character NUL not allowed.

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

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

Error in SDL Operator: Fix in sort Integer, Integer
overflow

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

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

Error in SDL Operator: Substring in sort Charstring,
Length of substring < 0

Error in SDL Operator: Substring in sort Charstring,
Start index is <= 0

Error in SDL Operator: Substring in sort Charstring,
Start index + length of substring > length of
charstring

Error in SDL Operator: / in sort Integer, Attempt to
divide by 0.

Error in SDL Operator: / in sort Real, Attempt to
divide by 0.0.
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Error in SDL Operator: Rem in sort Integer,
Second operand is 0

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

Error in SDL Operator: Modify! in sort Bit_ String,
Index out of bounds.

Error in SDL Operator: Extract! in sort Bit_ String,
Index out of bounds.

Error in SDL Operator: First in sort Bit_ String,
Bit_ String length is zero.

Error in SDL Operator: Last in sort Bit_ String,
Bit_ String length is zero.

Error in SDL Operator: SubString in sort Bit_ String,
Bit_ String length is zero.

Error in SDL Operator: SubString in sort Bit_ String,
Start is less than zero.

Error in SDL Operator: SubString in sort Bit_ String,
SubLength is less than or equal to zero.

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

Error in SDL Operator: BitStr in sort Bit_String,
Illegal character in Charstring (not 0 or 1).

Error in SDL Operator: HexStr in sort Bit_ String,
Illegal character in Charstring (not digit or a-f).

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

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

Error in SDL Operator: Division in sort Octet,
Octet division with 0.

Error in SDL Operator: Mod operator in sort Octet,
Right operand is 0.

Error in SDL Operator: Rem operator in sort Octet,
Right operand is 0.

Error in SDL Operator: BitStr in sort Octet,

An Octet should consist of not more than 8
characters 0 or 1.
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Error in SDL Operator: HexStr in sort Octet,
An Octet should consist of 2 HEX values.

Error in SDL Operator: HexStr in sort Octet,
Illegal character in Charstring (not digit or a-f).

Error in SDL Operator: Modify! in sort Octet String,
Index out of bounds.

Error in SDL Operator: Extract! in sort
Octet_ String,
Index out of bounds.

Error in SDL Operator: BitStr in sort Octet String,
An Octet_String should consist of 0 and 1.

Error in SDL Operator: HexStr in sort Octet_ String,
Illegal character in Charstring (not digit or a-f).

Apart from these error message each instantiation of generator String
will introduce similar error messages as for the Charstring sort. Note
that object 1dentifier isapredefined sort whichisan instantiation
of String.

Action on Dynamic Errors

After adynamic error, the execution of the simulation program is con-
tinued until the current symbol is ended. The interactive monitor will
then become active. The following actions will be taken:

If the error was an output error the signal will not be sent.

If the error was a decision error the process instance will immedi-
ately be placed in an decision error state. It can only be removed
from this state by using the Nextstate command in the monitor. The
input port will not be affected when the decision error stateis en-
tered. All signals sent to a processinstance in adecision error state
will be saved in the input port.

If the error occurred during the creation of static process instances,
i.e. theinitial number of instancesis greater that the maximum num-
ber of instances, an error message is given and the number of in-
stances specified by initial number of instances are created.

If the error occurred during an import or view action a data area of
the correct size containing zero in al positionsis returned.
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« If the error was found in arange condition check during an assign-
ment, the variable to the left of the assignment operator will be as-
signed the computed value, although it is out of bounds.

» If theerror wasfound during arange check of an array index thein-
dex value will be changed to be the lowest value of the index type.
Thismeansthat the corresponding C array will never beindexed out
of its bounds.

» If theerror occurred during selection of an optional componentina
struct or when selecting a component in a#UNION or Choice, an
error message is given and the operation is perform anyhow.

e If aNull pointer (Ref) is de-referenced, an new data area of correct
sizeis allocated containing zeros. This data areais assigned to the
pointer. After the error message the statement containing the de-ref-
erencing is performed.

» If theerror occurred within an expression the operator that found the
error returns a default value and the evaluation of the expressionis
continued. The default values returned depend on the result type of
the operator and are given in section “ Default Values’ on page
2604 in chapter 57, The Cadvanced/Chasic SDL to C Compiler.

Assertions

A user can define his own run-time errors or assertions. Basically the
run-time library only provides an appropriate C function that can be
called to print out an error message. Thisfunction isassumed to be used
in #CODE directives in TASKs according to the following example:

Example 318: Assertion in C Code

TASK '’ /*#CODE
#ifdef XASSERT
if (#(I) < #(K))
xAssertError ("I is less than K”);
#endif
*/
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The xassertError function, which has the following prototype:

extern void xAssertError ( char *Descr )
takes a string describing the assertion as parameter and will produce an
SDL run-time error similar to the normal run-time errors. The function
isonly availableif the compilation switch XASSERT isdefined. For the
standard libraries thisistrue for al libraries except the Application Li-
brary.

Run-time Prompting

For some special SDL constructs, an SDL simulator is not able to con-
tinue executing without prompting the user for necessary input. The ex-
ecution continues when the user has entered an allowed value.

Decision with Any

If an SDL DECISION is encountered with an ANY question, the user
will be prompted which path to execute:

ecision with ANY
(go path)
? (show path)
(go path)
? (show path)
(go path)
? (show path)
Enter path :

At this point, the user must enter a path value (integer) within the al-
lowed range. If GR traceis enabled, the user may enter apath valuefol-
lowed by a‘? to see the corresponding path in an SDL Editor.

wWwNhNR PO

Informal Decision

If an SDL DECISION is encountered with informal text, the user will
be prompted which path to execute:

Informal decision: ‘Questionl’

‘answerl’ 1
‘answer2’ 2
‘ELSE’ 3

Enter path :
At this point, the user must enter a path value (integer) within the al-
lowed range. If GR traceis enabled, the user may enter apath valuefol-
lowed by a‘? to see the corresponding path in an SDL Editor.

Telelogic Tau 4.5 User's Manual July 2003



Dynamic Errors

July 2003

Unimplemented Operator

If an expression is encountered involving an operator that is not imple-
mented, the user will be prompted for the value to be returned depend-
ing on the parameters:

Operator op in sort s is called
Parameter 1: 50
Enter value(s)

At this point, the user must enter avalue in the resulting sort to be the
returned value of the operator when called with the listed parameter val-
ues.
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This section describes the appearance and functionality of the graphical

user interface to the simulator monitor (SimUl). Some user interface de-
scriptions general to al toolsin Telelogic Tau can be found in chapter

1, User Interface and Basic Operations. These general descriptionsare
not repeated in this chapter.

Starting the SimUI

A new SimUI isstarted by selecting SDL > Simulator Ul from the Tools
menu in the Organizer. When the SimUlI 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 2152 for morein-
formation.

No simulator isstarted automatically by the SimUI inthisway. The user
must start a simulator 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 simpleway to generate asimulator, start the SimUl and open the sim-
ulator isto click the Smulate 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 2172 in chapter 51,
Smulating a System.

The Main Window

The main window provides atext area (which displays output from the
monitor system), an input line (used for entering and displaying textual
command lineinput to the monitor system and the SimUI) and a button
area with button modules (with buttons for execution of monitor and
SimUI commands).
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Figure 451: The main window

The Text Area

The text area displays all text output from the monitor system, includ-
ing user prompts, error messages and command results.

Commands cannot be entered in this area, but acommand given on the
input line or through the use of the command buttonsis echoed after the
displayed prompt:

Command :

The Input Line

Theinput line is used for entering and editing commands from the key-
board. For information on available monitor commands, see “Monitor
Commands’ on page 2077. There are also special SimUl commands
that are not sent on to the simulator monitor, see “*SimUl Commands’

on page 2156.

The 100 latest commands entered on theinput lineare saved in ahistory
list. The history list can be traversed by using the <up> and <bown>
keys on theinput line.

When <Return> is pressed anywhere on the input line, the complete
string issaved in the history list and is moved to the text area. The com-
mand is then executed.
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The input line also has an associated popup menu with the choices Un-
do, Command, Save, Go to Source and Add to watchwindow:

Both Undo and Command open adialog with all commands entered
so far. In the Undo case, all the commands to redo can be selected,
and the default isto redo all but the last one, which is equivalent to
an Undo of the last command. In the Command case, only one of the
commandsto re-execute can be selected. For more information, see
“Undo/Redo Commands’ on page 2179 in chapter 51, Smulating a

System.

Save will save al monitor commands issued by the user so far to a
command file. It opens afile selection dialog, in which the name of
acommand fileis selected (on UNIX preferably with the suffix
.com).

Go to Source will go to the SDT reference selected in the text area.

Add to watchwindow will add the variable selected in the text area
to the watch window.

Parameter Dialogs

If acommand entered on the input line requires additional user input
(i.e. parameter values), the information will automatically be asked for
inadialog:

Parameter values that are file names are selected in File Selection
Dialogs.

Parameter values of enumeration type are presented in lists, from
which the value can be selected (see Figure 452).

Other parameter values are prompted for in simple text input dia-
logs. In these did ogs, the button Default value will enter a“null”
value for the parameter in the input field.

Each parameter dialog has an OK button for confirming the value and a
Cancel button for cancelling the command altogether. Some parameters
have a default value that does not have to be specified. In this case, an
empty valueor ‘- is accepted for the default value.
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Enumeration Type Parameter Dialogs

Additional functionality isavailable in the dialog for enumeration type
parameters:

= Select

Signal name :

Newgams
Probe
Result
Endgame
Win
Lose
Score
Bump

OK | Sortl Cancel|

Figure 452: Atypical selection dialog

In thisdialog, the value can also be entered or edited on the text input
line below thelist in the dialog. The Sort button sorts all valuesin al-
phabetical order.

Name compl etion with the space character isprovided. When you press
<Space> dfter aninitia string, the first value starting with the string
will be selected (if any). Another <space> will select the next value,
etc. When there are no more matches, a space character will be added
after the string you initially entered.

A dlightly different name completionis provided with the*? character.
When you press‘? after aninitial string, the first value containing the
string will be selected (if any). Another *? will select the next value.
When there are no more matches, a‘? character will be added after the
string you initially entered.

For those commandsthat take an optional variable component, the com-
ponent must be entered on the text input line after the selected variable
name, sinceit will not beasked forinadialog. If a*? isentered instead
of avariable component, an additiona dialog is opened in which the
component can be selected. See the discussion of ‘? in
“Examine-Variable’ on page 2084.
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Signal Parameter Dialogs

If acommand takes an output signal as parameter, and that signal have
parameters, the signal parameters are asked for in a separate dialog. In
thisdialog, all parameters are listed with their default (“null”) values,

and they can all be edited in the same dialog. For moreinformation, see
“Selecting Signal Parameters’ on page 2178 in chapter 51, Smulating

a System.

Quick Buttons
The simulator has the following quick buttons:
* Open simulator: Open an existing simulator executable file.

* Restart ssimulator: Restart the current simulator from theinitial
system state.

* Rerun script: Rerun last executed script.
e Undo command(s): Undo one or more commands.
» Show Organizer: Show the Organizer main window.

* Show Help: Show help on Simulator user interface.

The Button Area

The button area is used for entering monitor or SimUl commands by
clicking the left mouse button on a command button. Each button cor-
responds to a specific command. The buttons are divided into groups,
roughly corresponding to the different types of commands listed in
chapter 51, Smulating a System. Each group is shown asa modulein
the button area. Any number of button modules may residein the button
area. If the modules do not fit in the button area, a vertical scroll bar is
added.

The definition of the buttons and button groups are stored in a button
definition file (see “ Definition Files” on page 2152). New buttons can
be added and existing ones deleted or redefined by using the Group
menu in a button module.

To examine a button’ s definition without executing the command, the
left mouse button is pressed on the button and the mouse pointer is
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moved outside the button. The command definition then appearsin the
status bar, but the command is not executed.

If abutton’s definition contains parameters, the parameter values are
prompted for in dialog boxes before the command is executed, in the
same way as described for commands entered from the input line. See
“Parameter Dialogs’ on page 2132.

When no more parameter values are requested, the string shown on the
input line saved in the history list and is moved to the text area. The
command is then executed.

A Button Module
A button module looks like this:

Collapse/expand Button —— ermmmnem

Group Name

Command Button —-

Group Button
Figure 453: A button module

Each module consists of atitle bar and a number of command buttons
arranged in rows and columns. The title bar displays:

» A collapse/expand toggle button. Clicking on this button collapses
the module so that only thetitle bar isvisible, and expands the mod-
ule back to its current size so that the buttons become visible.

* Thegroup name of the button module.

» A Group button, providing a menu with commands affecting the
buttons in the module.

The Group button contains the following menu items:

Add

This menu choice adds a new button to the button module. A dialog
prompts for the button label and the command to be executed when the
button is pressed. The new button is added to the end of the module.
Several buttons may be added with the dialog by using the Apply button
instead of the OK button.
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For the syntax of abutton definition, see the subsection “Button and
Menu Definitions” on page 2153.

Note:

On UNIX, if several buttons havethe samebutton label, itisalways
the first button found that will be deleted or modified, indepen-
dently of the selection.

Edit

This menu choice edits the label and definition of abutton. The button
to editisselected in adialog. When abutton has been selected, the label
and definition can be edited using a dialog.

Note:

On UNIX, if several buttons havethe samebutton label, itisaways
thefirst button found that will be edited, independently of the se-
lection.

Delete

This menu choice del etes one or more buttons from the button module.
The buttons to be deleted are selected in adialog.

Note:

On UNIX, if several buttons havethe samebutton label, itisaways
the first button found that will be deleted, independently of the se-
lection.

Rename Group

This menu choice edits the name of the current button module in adia-
log.

Delete Group

This menu choice deletes the current modul e from the button area. A di-
alog asks for confirmation.
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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 2077 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 for more information.

The Execute Module

Button Monitor command
Symbol Step-Symbol
Transition Next-Transition
Go Go

Until Timer Proceed-To-Timer
Break Pressing <Returns

The Send Signal Module

Button Monitor command
Send To Output-To

Send Via Output-Via

Send None Output-None

The Examine Module

Button Monitor command
Process List List-Process -
Variable Examine-Variable (
Var In Scope Examine-Variable
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The Trace Module

Button Monitor command

MSC Start-Interactive-MSC-Log 1
DL Set-GR-Trace 1

TEXT Set-Trace 6

The Menu Bar

This section describes the menu bar of the SimUI’s main window and
all the available menu choices. However, the Help menu is described in
“Help Menu” on page 15 in chapter 1, User Interface and Basic Oper -
ations. Simulator commands are described in “Monitor Commands’ on

page 2077.
The menu bar contains the following menus:

File Menu
View Menu
Buttons Menu
Log Menu
General Menu
Execute Menu
Examine Menu
Change Menu
Show Menu
Trace Menu

Breakpoint Menu

Help Menu
(See”HelpMenu” on page 15in chapter 1, User Interface and Basic

Operations.)
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File Menu
The File menu contains the following menu choices:
* Open

(See “Open” on page 9 in chapter 1, User Interface and Basic Op-
erations.)

e Restart

- Exit
(See “Exit” on page 15 in chapter 1, User Interface and Basic Op-
erations.)

Restart

Restart the currently opened simulator. After user confirmation, the cur-
rently running simulator is stopped, the Watch window is updated, and
the text areais cleared from previously executed commands.

The command is dimmed if no simulator has been opened.

View Menu
The View menu contains the following menu choices:

Watch Window
Command Window
Open All

Close All

Clear Text Area

Watch Window

Opens the Watch window displaying variable values in the simulation.
If thiswindow isalready opened, the menuitemisdimmed. See“Watch
Window” on page 2150 for more information about this window.

Command Window

Opens the Command window in which arbitrary monitor commands
will be executed. If thiswindow is already opened, the menu item is
dimmed. See " Command Window” on page 2147 for moreinformation
about this window.
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Open All
Opens the Watch and Command windows.

Close All
Closes the Watch and Command windows.

Clear Text Area

Clears the text areain the main window without affecting the simula-
tion.

Buttons Menu
The Buttons menu contains the following menu choices:

Load

Append

Save

Save As

Expand Groups

Collapse Groups

Add Group

For more information on the SimUI’ s button definition file mentioned
in the menu commands below, see “Definition Files” on page 2152.

Load

Reads in a new button definition file that overrides the current button
definitions. All buttons and modules currently in the button area are de-
leted and replaced by the buttons and modules defined in the new file.
A File Selection Dialog is opened for specifying the file to load.

Append

Appendsthe contents of anew button definition fileinto the current but-
ton definitions. Buttons with new labels are added to the button area,
while buttons with aready existing labels in the same module will be
duplicated (possibly with different definitions). A File Selection Dialog
is opened for specifying the file to append.
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Save

Savesthe current button and module definitionsin the button definition
file under its current file name.

Save As

Saves the current button and module definitions in anew button defini-
tion file. A File Selection Dialog is opened for specifying the new file
name.

Expand Groups
Expands all modules in the button area.

Collapse Groups
Collapses all modules in the button area.

Add Group

Adds one or more new button module after the last modulein the button
area. A dialog box isopened for specifying the name of the new module.
Several modules may be added with the dialog by using the Apply but-
ton instead of the OK button.

Log Menu
The Log menu manages three different log variants:

e Theinput history contains all textual commands sent to the SimUI.

» The command history contains all textual commands sent to the
simulator.

» Thecompletelog containsall textual output presented during asim-
ulator session, thisincludes both user commands and simulator out-
put.

The difference between the input history and the command history is
that the SimUI processes commands before forwarding them to the sim-
ulator. The input history contains the raw user input, while the com-
mand history contains pure simulator commands. For instance:

e Macros. Theinput history contains

Output-to MySignal ($maxvalue) Main
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while the command history contains

Output-to MySignal (37329) Main

e Check: ThisSimUI command, together with its expected output sec-
tion, is saved in the input history but not in the command history.

» Executeinput script: ThisSimUI command is saved in theinput his-
tory, while the command history contains the executed commands.

The Log menu contains the following menu choices:

* Savelnput History

* Save Command History
e Clear Input History

e Clear Command History
o  Start/Stop Complete Log
e Log Satus

Clear Input History
SimUI command: clear-input-history
Normally, the input history is cleared when the simulator is restarted.

Y ou use this menu choice to clear the input history without restarting
the simulator.

Save Input History
SimUI command: save-input-history
A file selection dial og appears, where you specify thefileto savethein-

put history in. The default file extension for input history files, i.e. input
scripts, is * . cui.

Clear Command History
SimUI command: clear-command-history

Normally, the command history is cleared when the simulator is restart-
ed. Y ou use this menu choice to clear the command history without re-
starting the simulator.

Save Command History
SimUI command: save-command-history
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A File Selection Dialog appears, where you specify the file to save the
command history in. The default file extension for command history
files, i.e. command scripts, is *. com.

Start/Stop Complete Log

Sart Complete Log starts the logging of complete monitor interaction,
i.e. the complete contents of the text areawill belogged to afile. A file
selection diaog is opened for specifying thelog file. If an already exist-
ing log fileis selected, the user is asked whether to overwrite thisfile or
to append the log to it.

Stop Complete Log stops the complete logging to thefile. The appropri-
ate menu choice is displayed depending upon the current state of the
log.

Log Status

Displays the status of the command and complete logsin adialog box.
If alog is active, the name of the log file is shown.

Additional Simulator Menus

In addition to the standard SimUI menus, afew specia simulator menus
areincluded in the menu bar. The menu choices in these menus simply
execute amonitor command, i.e. they arefunctionally equivalent to but-
tons in 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.

The following tables list the default menu choices and the correspond-
ing monitor command. See “Monitor Commands’ on page 2077 for
more information.

Note:

The additional menusin the SimUI are specified in the button defi-
nition 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 for more information.
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General Menu

Menu choice Monitor command

Command ? (Interactive Context Sensitive Help)
Sart DL Env Start-SDL-Env

Version Show-Versions

News News

Execute Menu

Menu choice Monitor command

Go Go

Over Symbol Next-Symbol

Into Stmt Step-Statement

Over Stimt Next-Statement

Finish Finish

Until Time Proceed-Until

Until Trace Next-Visible-Transition
Until Timer Proceed-To-Timer
Input Script execute-input-script
Command Script | Include-File

Sop Sm Exit

Examine Menu

Menu choice Monitor command
Ready Q List-Ready-Queue
Now Now

Process List List-Process

Input Port List-1nput-Port

Telelogic Tau 4.5 User's Manual

July 2003




Graphical User Interface

July 2003

Menu choice Monitor command
Sgnal Examine-Signal-Instance
Timer List List-Timer

Variable Examine-Variable (

Call Sack Stack

Set Scope Set-Scope

Change Menu

Menu choice Monitor command

Ready Q Rearrange-Ready-Queue

Sate Nextstate

Create Process Create

Stop Process Stop

Input Port Rearrange-1 nput-Port

Del Sgnal Remove-Signal-Instance

Set Timer Set-Timer

Reset Timer Reset-Timer

Variable Assign-Value

Synonym File set-synonym-file <file name>
Show Menu

Menu choice Monitor command

Next Symbol Show-Next-Symbol

Prev Symbol Show-Previous-Symbol

CLine Show-C-Line-Number

Coverage Show-Coverage-Viewer
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Trace Menu
Menu choice Monitor command
Text Level : Set Set-Trace
- : Show | List-Trace-Values
DL Level : St Set-GR-Trace
- : Show | List-GR-Trace-Values
MSC Level : Set | Set-MSC-Trace
- : Show | List-M SC-Trace-Values
MSC Trace: Sart | Start-Interactive-M SC-Log
- : Sart Batch | Start-Batch-M SC-Log
- : Sop Stop-MSC-Log

Breakpoint Menu

Menu choice Monitor command
Transition Breakpoint-Transition
Output Breakpoint-Output
Variable Breakpoint-Variable
Symbol Breakpoint-At

Connect sdle Connect-To-Editor
Remove Remove-All-Breakpoints
Show List-Breakpoints
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Command Window

The Command window is an optionally visible window used for dis-
playing the results of executed commands. The Command window is
opened from the SimUI’ s View menu.

= SimuUl Command

File Command

I List-Ready-Queue Command Al
Entry PId State Signals Signal instance (=
1 Main:l start state 4] -
2 Demon; | start state a] -
7
| iz
7 List-Process — Command
FId Stote Sigrals  Signal instance =
envil start state 2] -
Main:l start state 3] -
Demonil start state 3] -
7
| = |5
T =

Figure 454: The Command window

The Command window is updated automatically whenever the monitor
becomes active and after each monitor command. See “Activating the
Monitor” on page 2063 for information on when the monitor becomes
active. The window can al so be updated manually with a menu com-
mand.

Any number of commands can be defined to be executed in the Com-
mand window. Each command isexecuted in ascrollable moduleinthe
window.

New commands can be added to the window and existing commands

can be changed. The commands to execute are by default List-Process
and List-Ready-Queue. The set of commands to execute are stored in a
command definition file (see “ Definition Files’” on page 2152). The de-
fault command definition file can be changed with the Preference Man-

ager.
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Command Modules
A command module looks like this:

Collapse/
expand/, = List- Ready- Queue Command |
Button /I‘Epi‘r/g FId State Sigrals  SignalMinstance
Main:l =start state 5] -
Command 4 Demonz1 i start state a -
Definition /
Text Area — ]
4 =
Command Button

2148

Figure 455: A command module

Each module consists of atitle bar and a scrollable text area for the
command output. Thetitle bar displays:

» A collapse/expand toggle button. Clicking this button collapses the
module so that only thetitle bar is visible, and expands the module
back to its current size so that the text area becomes visible. When
amodule is expanded, the text areais automatically updated.

e The command that is executed.

» A Command button, providing amenu with commands affecting the
module.

The Command button contains the following menu items:

Edit
Opens adidog for editing the command executed.

Delete

Deletes the command and command module from the Command win-
dow.

Size

Setsthe size of the text area. A dialog is opened where the number of
text rows can be set using a slider.
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File Menu

The File menu contains the following menu choices:
* Load

*  Append

c Save

(See“Save” on page 11 in chapter 1, User Interface and Basic Op-
erations.)

+ SaveAs
(See “Save As’ on page 12 in chapter 1, User Interface and Basic

Operations.)
* Close

(See“Close” on page 14 in chapter 1, User Interface and Basic Op-
erations.)

Load

Reads in anew command definition file that overrides the current com-
mand definitions. All commands currently in the Command window are
deleted and replaced by the commands defined in the new file. A File

Selection Dialog is opened for specifying the file to load.

Append

Appends the contents of anew command definition fileinto the current
command definitions. New commands are added to the command win-
dow, but already existing commands are not affected. A File Selection
Dialog is opened for specifying the file to append.

Note:

Command namesin acommand definition file are case sensitive. If
acommand in an appended file already existsin the Command win-
dow, but with different case, the command will be duplicated.
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Command Menu
The Command menu contains the following menu choices.

Command

Adds anew command to the Command window. A dialog box prompts
for the new command. The new command module is added to the bot-

tom of the window. For the syntax of a command definition, see “ Com-
mand Definitions’ on page 2154.

Update All
Updates all command modules by executing the defined commands.

Watch Window

The Watch window is an optionally visible window used for displaying
values of variables defined in the currently running simulation. The
Watch window is opened from the SimUI’s View menu.

= SimUl watch
File ‘Watch

(Main) GameP: GameP (pid) = null
(Gams) Count: No active instance

Figure 456: The Watch window

The Watch window is updated automatically after each monitor com-
mand. The window can also be updated manually with amenu com-
mand.

The variables to display are selected with amenu command. The set of
selected variables are stored in avariable definition file (see“ Definition
Files’ on page 2152).

File Menu
The File menu contains the following menu choices:
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e Load
e Append
e Save

(See “Save” on page 11 in chapter 1, User Interface and Basic Op-
erations.)

e SaveAs
(See“Save As’ on page 12 in chapter 1, User Interface and Basic

Operations.)
* Close

(See“Close” on page 14 in chapter 1, User Interface and Basic Op-
erations.)

Load

Readsin anew variabledefinition filethat overridesthe current variable
definitions. All variables currently in the Watch window are del eted and
replaced by the variables defined in the new file. A File Selection Dia-
log is opened for specifying the file to load.

Append

Appends new variabledefinitionsto the current variable definitionsfile.
The variablesin the file are added to the Watch window. A File Selec-
tion Dialog is opened for specifying the file to merge. Duplicate vari-
able definitions are permissible.

Watch Menu
The Watch menu contains the following menu choices:

Update All
Add

Edit
Delete
Delete All

Update All

Updates the Watch window by showing the current value of all dis-
played variables.
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Add

Adds one or more variables to the Watch window. A dialog is opened
for specifying the variable to be added. For the syntax of avariable def-
inition, see “Variable Definitions” on page 2155. Several modules may
be added with the dialog by using the Apply button instead of the OK
button.

Edit
Editsavariable specification in the Watch window. The variable whose

specification isto be changed is selected in a dialog. When a variable
has been selected, the specification can be edited using adialog.

Delete

Deletes one or more variables from the Watch window. The variables
to delete are selected in adiaog.

Delete All
Deletes all variables from the Watch window.

Definition Files
In the SimUI, the following types of information are stored on files:

e Button definitions

i.e. definitions of button groups and button commands in the main
window’ s button area.

¢ Menu definitions

i.e. definitionsof additiona menusand menu commandsinthemain
window’s menu bar.

 Command definitions

i.e. definitions of commands to be executed in the Command win-
dow.

* Variable definitions
i.e. definitions of variables to display in the Watch window.
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At start-up of the SimUI, the files to read are determined in the follow-
ing way:

1. Thefile names are defined with the Preference Manager. If afile
name is not defined there, the default file name def .btns,
def.cmds and def.vars isused, respectively.

2. If thefile names does not contain a directory path, the files are
searched for in the following directories and the following order:

— the current directory
— the user’s home directory
— theinstalation directory

Onceafilehasbeenfound, it isread and the contents of the correspond-
ing window are set up. If afile cannot be found, the corresponding win-
dow area becomes empty.

Common File Syntax

Each of three text files can contain comment lines starting with the ‘#
character. Empty lines are not discarded.

Note:

When afileisread, no checksare madeupon therelevance or cor-
rectness of the definitions contained in the file.

Button and Menu Definitions

The button and menu definitions are stored in a button definition file
with the default extension .btns. The button definitions are divided
into groups where each group defines a button module in the main win-
dow’ s button area, or a menu in the main window’s menu bar.

Syntax
In the file, abutton group has the following syntax:

: [COLLAPSED] <group name>
<button label>
<definitions>

<button label>
<definitions>
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The <group name> isthe string shown in thetitle bar of the button mod-
ule. If thegroup nameisprefixed with the string cor.LapPsED, the button
module isinitialy collapsed. The <button label> isthe label of the but-
ton inthe button module. The <definition> isthe monitor command that
will be executed when the button is pressed. The syntax of abutton def-
inition is the same as when entering a command textually to the moni-

tor.

A menu has the following syntax:

:MENU <menu name>
<menu choice>
<definitions>
<menu choice>
<definitions>

The <menu name> isthe name of the menu shown in the menu bar. The
<menu choice> is the name of the menu choice in the menu. The <def-
inition> is the monitor command that will be executed when the menu
choiceis selected.

Inthe monitor command definition, a‘? asparameter will not work, but
ahyphen ‘-’ can be used to signify the default value. Missing parame-
ters at the end of the command will open dialogs for those parameters.

Defining Multiple Commands

In addition, a button definition may consist of several monitor com-
mands, if they are separated by a space and a semicolon, i.e. “;". The
commands are then executed immediately after each other.

Example 319: Multiple Commands in Simulator

next-transition ; out-via probe -

This button definition executes the next transition and then sends the
signal Probe from the environment.

Command Definitions

The command definitions are stored in a command definition file with
the default extension . emds. Each command definition defines a com-
mand module in the Command window. The file has the following syn-
tax:
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<command >
<command>

The <command> is the monitor command that will be executed in the
command module. The syntax of a command definition isthe same as
when entering a command textually to the monitor. All parameter val-
ues must be specified explicitly or with the default value ‘-’ i.e. * 7 is
not allowed, and no parameters may be missing. Command names are
case sensitive.

Note:

Care should be taken when deciding what command to execute;
commands belonging to the Execute group should be avoided.

Variable Definitions

The variable definitions are stored in a variable definition file with the
default extension .vars. Each variable definition defines avariable to
display in the Watch window. The file has the following syntax:

(<process>) <variables
(<process>) <variables

The <process> is the name of the process, possibly augmented with an
instance number separated with a space or colon. The <variable> isthe
name of the variable in that process. Names are not case sensitive.

Example 320: Variable Definitions in Simulator

(Main) Count
(game:1) guess

Macros

The SimUI has a built-in macro facility. A macro can represent a simu-
lator command or a part of a simulator command. Even though SimUI
macro commands are processed by the SimUl, it is possible to enter
SimUI macro commands almost asif they were normal simulator com-
mands:
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Typein the SimUI macro command. Note though, that SimUI com-
mands cannot be abbreviated in the same way as simulator com-
mands.

Define a button or amenu for the SimUIl macro command.

These commands are available for macros:

Use add-macr o to define a new macro:

add-macro <macro name> <macro values

Example:

add-macro maxvalue 37329

Use list-macr os to see all defined macros and their values:

list-macros

Example:

Command: list-macros

Number of macros defined: 1

Macro name: maxvalue
Macro value: 37329

Use $ to get the value of a defined macro:

S<macro name>

Example: The SimUl input:

Output-to MySignal ($maxvalue) Main
is sent to the simulator as

Output-to MySignal (37329) Main

Use remove-macr o to remove an already defined macro:

remove-macro <macro name>
Example:

remove-macro maxvalue

SimUl Commands

The SimUI examines entered textual commands before sending them to
the simulator. If they are SimUI commands they are not sent to the sim-
ulator.
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Hereisalist of all SimUl commands and what they do:

add-macro

Adds anew SimUI macro. For details, see “Macros’ on page 2155.

check

Tellsthe SimUI that the textual simulator output from the next com-
mand should be checked.

— When commands are entered manually and acheck commandis
issued, the SimUI saves the simulator output for the next com-
mand in an expected output section in the input history.

— When commands areread from file by executing an input script,
and a check command is encountered, the SimUIl compares the
simulator output for the next command with the expected output
from the input script. The SimUI reports if the check passed or
failed.

clear-command-history

Clears the simulator command history without restarting the simu-
lator. Thiscommand is useful if you want to save acommand histo-
ry that does not start from the beginning of a simulator session.

clear-input-history

Clearsthe SimUI input history without restarting thesimulator. This
command isuseful if you want to save an input history that does not
start from the beginning of a simulator session.

execute-input-script
Executesthe commandsfoundinaninput script, i.e. aninput history
saved to file.

— If areativefilenameisused, thenitisinterpreted asrelative to
the Organizer source directory.

— If parameters are given as a space separated list after thefile
name, then these parameters can be accessed with $1, $2, ... in
the called script. It isalso possible to access all parameterswith
$*, the number of parameters with $# and the name of the call-
ing script with $0.

list-macros
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Produces alist of al defined macros and their values. For more de-
tails, see “Macros’ on page 2155.

o remove-macro

Removes an already existing SimUI macro. For more details, see
“Macros’ on page 2155.

e save-command-history <file names>

Saves the simulator command history in a command script file
(* . com). If no <file name> is given, afile selection dialog appears,
where you can specify afile name.

e save-input-history

Saves the SimUI input history in an input script file (* . cui). If no
<filename> is given, afile selection dialog appears, where you can
specify afile name.

e gset-synonym-file <file name>

Sets the synonym file to use the next time the simulator is restarted
from the simulator Ul. If no <file name> isgiven, afile selection di-
alog appears, where you can specify afile name. Note that the syn-
onym file can also be set from the menu choice
SimUI>Change>Synonym File.

Regression Testing

By using the simulator for regression testing, it is possibleto check that
an enhanced version of an SDL system does not break the old function-
ality, that is till expected to work for the same SDL system.

With regression testing in the simulator, you can for instance:

» Sendin signals and check that the correct signals are sent back out
again.
» Check that a variable has the correct value at a specific moment.

The basic ideaisto save and replay theinput history, and check the tex-
tual simulator output for selected commands. An input history saved to
afileiscalled an input script. A group of input scripts can be collected
inthe Organizer together with the SDL system. The Organizer provides
the possibility to run agroup of input scripts (or test cases). This results
in atextual summary whereit is easy to see any test case failures. To
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examineatest casefailurein detail, it ispossibleto run asingletest case
with the SimUI command execute-input-script (See“SimUl
Commands’ on page 2156).

Notethat it isalso possible to expresstest cases with the M SC notation.
M SC test cases are converted to input scripts before being run in the
simulator.

Hereisasmall example, to see how it works:

Example 321

In System DemonGame (that isprovided asan exampleinthe SDL suite
installation), you can (after some initialization) send in a Result signal
and expect to get a Score signal back.

To make atest case testing that we get a Score signal back:
1. Create asimulator for System DemonGame.

2. Executethefollowing simulator commands (you do not havetotype
in the comments):

- Output-To NewGame Main /* Send in signal NewGame
to start a new game. */

- Next-Transition /* Execute the start transition
for process Main. */

- Next-Transition /* Execute the start transition
for process Demon. */

- Next-Transition /* Execute the transition receiv-
ing signal NewGame and creating process Game */

- Output-To Result Game /* Send in a signal to get
the current score. */

- break-output - env - - - - - - /* Set a breakpoint
on signals sent to the environment. */

- Set-Trace System DemonGame 0 /* Minimize textual
trace. */

- check /* Check the output from the next command. */

- go /* Execute as far as possible. The simulator
will stop and report that the Score signal has been
sent to the environment. */

3. The go command that we are checking produces the following tex-
tual simulator output:
Breakpoint matched by output of Score

4, Savetheinput history in an input script, with the SimUl command
save-input-history. Thelast part of theinput script will look
like this:
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check

go

expected-output start

Breakpoint matched by output of Score
expected-output end

5. Add asymbol for theinput script in the Organizer, with Edit > Add
New, plain text, do not show in editor.

6. Connect the symbol to the input script file with Edit > Connect.

7. Now, make atest: Deselect everything in the Organizer (to make
sure that both the SDL system and the input script will be consid-
ered) and choose Tools> Smulator Test. After adialog, afreshsim-
ulator will be created and the test case run. The result is presented
in the Organizer Log.

8. Toforce atest casefailure:

— Edit the test case (by double-clicking on the Organizer symbol
to get atext editor) by changing the expected output to be some-
thing different.

— Savethetest case.

— Repeat the above test.

— If everything works as expected, the test case fails.

9. To examinethe details of atest case failure:

— Restart the smulator.

— Execute the test case (input script) in the SimUI with the
execute-input-script command.

— If everything works as expected, the expected output from the
go command did not match the actual output.

Mapping Instances to Different Environments

When generating test scripts (.CUI scripts) from MSC:s, it ispossibleto
select for which specific processes/bl ocks for which acui script shall be
generated if an M SC testcase describes several blocks.

Through an instance transl ation table, which isaplain text filein the Or-
ganizer with the extension *.itt, it isdecided which instancesin the
M SC that should be regarded as environment. Inthisfileit isfor exam-
ple stated that an instance A really isinstance env: 2.
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Example *.itt file:
MyBlock env:2
MyProcess env:3

The name used for aninstancein the MSC is placed first, followed by a
space, and then comes the name of the environment instance to map the
M SC instanceto. Notethat the only namesthat can be used for mapping
areenv:2, env:3, env:4 etc and that no numbers can be | eft out when
mapping, i.e. it isnot allowed to only use env: 2 and env : 4 without us-
ing env:3.

Whenever an MSC is converted to a CUI test script, the first found (or
closest found) translation table from the Organizer is used and al in-
stances in the file are translated according to the table in thefile. All in-
stances starting with env (after trandlation, if thereis atrandation file)
are outside the system, and al other instances are assumed to be inside
the system.

Order of execution

In the case where the M SCs used as test scripts only have one environ-
ment instance, the order of execution isthe same order as messages are
connected to the environment instance in.

To determine the order things are done in when several instances are
converted to environment instances, the y-coordinate of the connection
of messages to environment instances is used. If the y-coordinate of
sending in message A is above the y-coordinate of sending in message
B, then message A is sent before message B. If two connections have
the samey-coordinate, then the x-coordinateis used to determine the or-
der. The left most connection is done first.

Only messages connected to an environment instancein one end and a
system instance in the other end are used to drive the simulation. Mes-
sages between environment instances and messages within the system
areignored.

For action symbols (that can contain ordinary simulator commands or

shortcutsfor ordinary simulator commands), the upper connection point
to the environment instance is used for determining the order of doing
thingsin.

Itisalso possibleto testin an M SC test script if a service response mes-
sage is returned to the same environment instance (representing a spe-
cific external process) that sent in the service request message, in the

Telelogic Tau 4.5 User's Manual 2161



Chapter 50 The SDL Simulator

2162

case wherethere are many environment instances. Thisisdonewith the
output-internal simulator command that is generated by the MSC to
CUI converter. An example:

output-internal SignallIn ProcessOne env:2
If the system respondsto this message by sending back another message
to sender, then the textual trace will contain information about what en-
vironment instance the signal was sent to:

* OUTPUT of SignalOut to env:2 from ProcessOne:1
In addition to the output-internal command, the create null env com-
mand is generated in the CUI script by the converter. This command
will create the environmentsin the simulator that will be used for thein-
stances that are mapped to an environment instance in the . itt file.

Notethat when instances are mapped with an . it t file, processid map-
ping should not be used.
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Restrictions

Restrictions on Monitor Input
The following restrictions apply to the monitor input:

e A parameter to amonitor command may not contain more than
5,000 characters.

e On UNIX, control characters of different types may terminate the
simulation program. <Ctrl+Cs, <Ctrl+D>, and <Ctrl+Z> aretyp-
ical characters that might terminate a simulation 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 simulation program being terminated. The fol-
lowing checks are not made at the SDL level.

» Severd paths from a decision for a certain decision expression val-
ue. A simulation program will simply choose one of the existing
paths.

» 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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