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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and Specification
(MTS).

The present document relates to the multi-part standard ES 201 873 covering the Testing and Test Control Notation
version 3, asidentified below:

ES 201 873-1: "TTCN-3 Core Language";

ES 201 873-2: "TTCN-3 Tabular presentation Format’(TET)";

ES 201 873-3: "TTCN-3 Graphical presentationFormat (GFT)";
ES 201 873-4: "TTCN-3 Operational Semantics®;

ES 201 873-5: "TTCN-3 Runtime Interface((TRI)";

ES 201 873-6: "TTCN-3 Contral ‘Interface (TCI)";

ES 201 873-7: "Using ASN.1 with TTCN-3";

ES 201 873-8: "The IDL to TTCN-3 Mapping";

ES 201 873-9: "Using XML schema with TTCN-3";
ES201873-10: "TTCN-3 Documentation Comment Specification".

Modal verbs terminology

In the present document "shall”, "shall not", "should", “should not”, "may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms
for the expression of provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the real time and performance testing support package of TTCN-3. TTCN-3 can be used
for the specification of al types of reactive system tests over avariety of communication ports. Typica areas of
application are protocol testing (including mobile and Internet protocols), service testing (including supplementary
services), module testing, testing of OMG CORBA based platforms, APIs, etc. TTCN-3 is not restricted to conformance
testing and can be used for many other kinds of testing including interoperability, robustness, regression, system and
integration testing. The specification of test suites for physical layer protocolsis outside the scope of the present
document.

TTCN-3 packages are intended to define additional TTCN-3 concepts, which are not mandatory as conceptsin the
TTCN-3 core language, but which are optional as part of a package which is suited for dedicated applications and/or
usages of TTCN-3.

While the design of TTCN-3 package has taken into account the consistency of a combined usage of the core language
with a number of packages, the concrete usages of and guidelines for this package in combination with other packages
is outside the scope of the present document.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specificreferences, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinks included.in:this.¢lause were:valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary, for the application of the present document.

[1] ETSI ES 201 873-1 (V4.6.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation'version 3; Part 1: TTCN-3 Core Language”.

[2] ETSI ES201 873-4 (V4.4.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 4: TTCN-3 Operational Semantics’.

[3] ETSI ES201 873-5 (V4.6.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 5: TTCN-3 Runtime Interface (TRI)".

[4] ETSI ES 201 873-6 (V4.6.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 6: TTCN-3 Control Interface (TCI)".

[5] I SO/IEC 9646-1: "Information technology - Open Systems Interconnection - Conformance testing
methodology and framework; Part 1: General concepts'.

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI ES201 873-3 (V3.2.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 3: TTCN-3 Graphical presentation Format (GFT)".

ETSI
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[i.2] ETSI ES201 873-7 (V4.5.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 7: Using ASN.1 with TTCN-3".

[i.3] ETSI ES 201 873-8 (V4.5.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 8: The IDL to TTCN-3 Mapping".

[i.4] ETSI ES201 873-9 (V4.5.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 9: Using XML schemawith TTCN-3".

[i.5] ETSI ES201 873-10 (V4.5.1): "Methods for Testing and Specification (MTS); The Testing and
Test Control Notation version 3; Part 10: TTCN-3 Documentation Comment Specification”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ES 201 873-1 [1], ES 201 873-4 [2],
ES 201 873-5[3], ES 201 873-6 [4] and | SO/IEC 9646-1 [5] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ES 201 8731 [1], ES 201 873-4 [2],
ES 201 873-5[3], ES 201 873-6 [4] and ISO/IEC 9646-1 [5]-apply.

4 Package conformance and'compatibility

The package presented in the present document is.identified by the package tag:

"TTCN- 3: 2014 Real Time and“Performance_Testi ng" - to be used with modules complying with the
present document.

For an implementation claiming to conform to thi's package version, all features specified in the present document shall
be implemented consistently with the requirements given in the present document and in ES 201 873-1 [1],
ES 201 873-4[2], ES 201 873-5 [3] and ES 201 873-6 [4].

The package presented in the present document is compatibl e to:

ES 201 873-1 (V4.6.1) [1]

ES 201 873-4 (V4.4.1) [2]

ES 201 873-5 (V4.6.1) [3]

ES 201 873-6 (V4.6.1) [4]

ES 201 873-7 (V4.5.1) [i.2]

ES 201 873-8 (V4.5.1) [i.3]

ES 201 873-9 (V4.5.1) [i.4]

ES 201 873-10 (V4.5.1) [i.5]

If later versions of those parts are available and should be used instead, the compatibility to the package presented in the
present document has to be checked individually. The present document is also compatible with the versions V.4.2.1,
V.4.3.1,V.44.1,V.45.1 of the above documents.

ETSI
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5 Package concepts for the core language

Real-time systems have to respect special requirements for timing. Often functional requirements are directly connected
to the timing of the messages and procedure calls. Thus, checking the message values and the message order is not
sufficient here. A test component shall be able to check whether a message has been received in time and shall be able
to control the timing for the stimulation.

Thus, atest language has to provide means to measure time, to specify time points and time spans, to control the timing
of the stimulation, and to calculate and compare time values. Moreover the test execution engine has to ensure that the
specified actions (time measurement, timed stimulation) are executed correctly with respect to the required precision.

To fulfil the requirements for testing real time system we define the following TTCN-3 core language extensions:
e  Atest system wide available test system clock, that allows the measurement of time during test case execution.

. Means to directly and precisely access the time points of the relevant interaction events between the test
system and the system under test.

Real-time measurements at ports require additional resources (e.g. functionality that monitor ports and collect
timestamps that describe the reception time of messages, calls, replies or exceptions) that may slow down the test
execution. In order to avoid unnecessary delays at ports, such resources may only be provided when needed. An
additional r eal -t i me clause for ports shall indicate the need for real-time measurement at a port.

5.1 The test system clock

In RT TTCN-3 time progress is measured with atest system clock. The clock isinitialized (set to 0.0) at the beginning
of each test case execution and is available during theceomplete test run in‘each component. The clock values are
represented as float values. The system clock and the'already available TTCN-3 timer mechanisms are synchronized
with respect to time progress.

5.1.1  Accessing the currentiest system time

The current value of the test system clock by means of'the symbol now. The now symbol isused asa TTCN-3
expression that yields the current test system clock-value in seconds. The test system clock value is represented by
means of af | oat number. The symbol now can'be’applied in each expression inside of testcase definitions and
function definitions. It is not allowed for the FTEN-3 control part and in guard conditions of alt branches.

EXAMPLE 1:

/1l Use of nowto retrieve the actual tine
var float nyTinePoint := now,

EXAMPLE 2:

/1 Use of nowto retrieve the send tinme of a nessage
var float sendTi mePoi nt;
...

p.send(m;
sendTi mePoi nt: = now;,

EXAMPLE 3:

/1 Measuring time progress

var float startTine;

start Ti me: = now,

p. send(nl);

...

p. recei ve(nR);

if(nowstartTime >= 10.0){...};

Syntactical Structure

pCall ::= ConfigurationOQps | VerdictOps | TimerQps | Testcasel nstance |

Functionl nstance | TenplateOps | ActivateQp | NowQperation
NowOperation ::= NowKeyword
NowKeyword ::= "now'

ETSI
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5.1.2  The precision of the system time

The requirements on the overall precision of the test system clock can be specified by means of the stepsize annotation.
The stepsize annotation is allowed for modules only and can be used to state the minimal necessary precision for time
measurement provided by the test system clock. The precision is defined by means of a charstring val ue that represents
adecimal number which states the smallest necessary time distance in seconds that is measureable by the test system
clock. A concrete test system hasto fulfil the requirements given by the stepsize annotation to be adequate for the
execution of the respective test case definitions. When atest system is not adequate for the test case execution the user
shall be informed, at least test run shall end with an error verdict.

EXAMPLE:

/'l specifies the requirenent on a necessary precision of a mllisecond
nodul e nyMdul e{

}WI th {stepsize “0.001"};

In case of module imports with different stepsize annotation the test system has to respect the stepsize annotation with
the highest precision.

5.2 Communication port types for real-time measurements

This package extends the port type definition of message-based and procedure-based portswith ar eal ti e clause.
Ports facilitate communication between test components and between test components and the test system interface.

Only instances of ports with arealtime clause shall be used for real-time measurements. This means, the redirection
operator - > t i mest anp shall only be used by receiving,operations (i.e. the'operationsr ecei ve, tri gger,
getcal | ,getrepl y and cat ch) applied to portswith areal ti ne _clause.

Syntactical Structure

M essage-based port:
type port PortTypeldentifier nessage [realtinel"{*
{ (in| out | inout ) {“MessageType [ "~} }+ ";" }
"y
Procedure-based port:
type port PortTypeldentifier procedure [realtime] "{"
{ (in| out | inout ) { Sigrature [ "," ] }+ ;" }
5.3 Measuring timing information for dedicated incoming

communication events

Testing real time systems requires exact timing information that relates directly to the communication (reception and
distribution of messages and procedure calls) between the test system and the system under test. The timing information
that can be obtained by the now symbol or the TTCN-3 timer construct is related to the logical structure of the test
program, thusit allows the measurement on TTCN-3 statement level. Time measurement on TTCN-3 statement level
may be affected by blocked queues, decoding and matching procedures. It is not exact with respect to the real timing of
the reception and disposal of messages and procedure calls at the interface between the test system and the SUT.

RT TTCN-3 introduces a mechanism to store the arrival time of messages, procedure cals at system adapter level. The
time points of message reception are automatically registered by the system adapter, communicated to the test
executable and stored with the message. The timing information can be retrieved directly at the communication
statements by means of the redirection operator - > ti mest anp .
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The existing redirections for getcall, getreply, receive, trigger, catch, and check operations are extended by an optional
clauset i mest anp. A redirect specification of the form:

-> tinestanp Vari abl eRef

specifies the redirection of the time point, which has been measured at message, procedure call, reply or exception
arrival to agiven float variable. The redirection is processed when the respective communication statement matches.

Restrictions

The redirection operator - > t i mest anp shall only be used by receiving operations (i.e. the operationsr ecei ve,
trigger,getcall,getreply andcatch) appliedtoportswithar eal ti ne clause.

5.3.1 Obtain the reception time for messages with the receive statement

The existing redirections for receive are extended by an optional clause " timestamp VariableRef". A receive statement
that holds atimestamp clause and that is executed successfully (i.e. it matches a message) allocates the given variable
with the reception time of the matched message.

EXAMPLE 1:
p.receive(t)-> tinestanmp nyTi ne;

Il yields the reception tine of a message
i f(nyTi ne>MAX) {setverdict(fail);}

EXAMPLE 2:
interl eave{
[ ] FrontQut.receive(ON) -> tinestanmp/f _actv{
if(f_actv>MAX){setverdict(fail)s;}

3
[ ] RearQut.receive(ON) -> tinestanmp r_actv{
i f(r_actv>MAX) {setverdirct (fail);}
b

}

Syntactical Structure

( Port | any port ) "." receive ["(" Tenplatelnstance ")"] [ from AddressRef ]
[ ->[ value VariableRef ] [ sender VafiableRef ] [ tinestanp Variabl eRef] ]

5.3.2 Obtain the reception time for messages with the trigger statement

The existing redirections for trigger are extended by an optional clause " timestamp VariableRef". A trigger statement
that holds a timestamp clause and that is executed successfully (i.e. it matches a message) allocates the given variable
with the reception time of the matched message.

EXAMPLE 1:
p.trigger(t)-> timestanp nyTi ne;

/1 yields the reception tine of a nessage
i f(nyTi ne>MAX) {setverdict(fail);}

EXAMPLE 2:
interleave{

[ 1] FrontQut.trigger(ON) -> tinestanp f_act v{
if(f_actv>MAX){setverdict(fail);}
H

[ ] RearQut.trigger(ON) -> tinestanp r_actv{
if(r_actv>MAX){setverdict(fail);}
H
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Syntactical Structure

( Port | any port ) "." trigger [ "(" Tenplatelnstance ")" ] [ from AddressRef ]
[ ->[ value VariableRef ] [ sender VariableRef ] ] [ tinestanp VariableRef] ]

5.3.3 Obtain the reception time for procedure calls with getcall statement

The existing redirections for getcall are extended by an optional clause " timestamp VariableRef". A getcall statement
that holds a timestamp clause and that is executed successfully (i.e. it matches an incoming call) allocates the given
variable with the reception time of the matched message.

EXAMPLE 1:

p.getcall (proc: {n})-> timestanp nyTi ne;
/1 yields the reception tine of the nessage call natched by m
if(nyTi me>MAX) {setverdict(fail);}

EXAMPLE 2:

al t{
[ 1 p.getcall(proc: {nl})-> tinestanp f_actv {
if(f_actv>MAX){setverdict(fail);}

b
[ 1] p.getcall(proc: {nR})-> tinestanp r_actv {
if(f_actv>MAX){setverdict(fail);}

h
}
Syntactical Structure
( Port | any port ) "." getcall [ "(" Tenplatelnstance ")" ][ Af-fom AddressRef ]
[ "->" [ param"(" { VariableRef ":=" Parameterldentifiers)"," } |
{ Vari abl eRef | \Not UsedSynbol )" "\* }

)]
[ sender Variabl eRef ]
[ tinestanp Vari abl eRef]

5.3.4  Obtain the reception time for procedure replies with the getreply
statement

The existing redirections for getreply are extended by an optional clause "timestamp VariableRef". A getreply
statement that holds a timestamp clause'andthat is executed successfully (i.e. it matches an incoming procedure reply)
alocates the given variable with the reception time of the matched message.

EXAMPLE 1:

p.getreply(proc: {n})-> ti mestanp nyTi ne;
[l yields the reception tine of the nessage call natched by m
if(nyTi me>MAX) {setverdict(fail);}

EXAMPLE 2:

p.call (proc: {_nessage:= n}, 20.0){
[ 1 p.getreply(proc: {nl})-> tinestanp f_actv {
if(f_actv>MAX){setverdict(fail);}

b
[ 1 p.getreply(proc: {nR})-> tinestanp r_actv {
if(f_actv>MAX){setverdict(fail);}
b

}

Syntactical Structure

( Port | any port ) "." getreply [ "(" Tenplatelnstance [ value Tenplatelnstance ] ")" ] [ from
Addr essRef ]
[ "->" [ value Variabl eRef ]
[ param"(" { VariableRef ":=" Paraneterldentifier ) "," } |
{ Variabl eRef | NotUsedSynbol ) "," }
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