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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

Thisfinal draft ETSI Standard (ES) has been produced by*ET SkiTechnical Committee Methods for Testing and
Specification (MTS), and is now submitted for the ET.Shstandards Membership Approval Procedure.

Theuse of underline (additional text) and strikeithrotigh (deleted text) highlightsthe differ ences between base
document and extended documents.

The present document relates to the multizpart séries ET.S|I ES 201 873 covering the Testing and Test Control Notation
version 3, asidentified below:

Part 1:  "TTCN-3 Core Language";

Part4:  "TTCN-3 Operational Semantics”;

Part 5.  "TTCN-3 Runtime Interface (TRI)";

Part 6  "TTCN-3 Control Interface (TCI)";

Part 7:  "Using ASN.1 with TTCN-3";

Part8: "ThelDL to TTCN-3 Mapping";

Part9:  "Using XML schemawith TTCN-3";

Part 10: "TTCN-3 Documentation Comment Specification”;

Part 11: "Using JSON with TTCN-3".

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "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 allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the Configuration and Deployment Support package of TTCN-3. TTCN-3 can be used
for the specification of all types of reactive system tests over a variety of communication ports. Typical areas of
application are protocol testing (including mobile and Internet protocols), service testing (including supplementary
services), module testing, testing of APIs, etc. TTCN-3 isnot 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.

This package defines the TTCN-3 support for static test configurations.

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

2.1 Normative 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 vérsion’applies. Forshon-specific references, the latest version of the
referenced document (including any amendments)applies:

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

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

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

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

[2] ETSI ES 201 873-4: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 4: TTCN-3 Operational Semantics®.

[3] ETSI ES 201 873-5: "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: "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 | nterconnection -Conformance testing
methodology and framework; Part 1: General concepts'.

2.2 Informative 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-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.
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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 ES 201 873-7: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 7: Using ASN.1 with TTCN-3".

[i.2] ETSI ES 201 873-8: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 8: The IDL to TTCN-3 Mapping".

[1.3] ETSI ES 201 873-9: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 9: Using XML schemawith TTCN-3".

[i.4] ETSI ES 201 873-10: "Methods for Testing and Specification (MTS); The Testing and Test
Control Notation version 3; Part 10: TTCN-3 Documentation Comment Specification”.

3 Definition of terms, symbols and abbreviations

3.1 Terms

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

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document;-the abbreviatiops given in ETSI ES 201 873-1[1], ETS| ES 201 873-4 [2],
ETSI ES 201 873-5[3], ETSI ES 201 873-6 [4], ISO/|EC 9646-1 [5] and the following apply:

MTC Main Test Component
PTC Parallel Test Component
4 Package conformance and compatibility

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

"TTCN- 3: 2009 Static Test Configurations" -to be used with modules complying with the present
document.

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

The package presented in the present document is compatible to:
. ETSI ES 201 873-1[1] version 4.9.1;
. ETSI ES 201 873-4[2] version 4.6.1;
. ETSI ES201 873-5[3] version 4.8.1;
. ETSI ES 201 873-6 [4] version 4.9.1;
. ETSI ES201 873-7 [i.1];
e ETSI ES201873-8][i.2];
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ETSI ES201 873-9[i.3];

ETSI ES 201 873-10[i.4].

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.

5

5.0

Package Concepts for the Core Language

General

This package defines the TTCN-3 means to define static test configurations. A static test configuration is a test
configuration with alifetime that is not bound to a single test case. The test components of a static test configuration
may be used by several test cases. This package realizes the following concepts:

A specia configuration function is introduced which can only be called in the control part of a TTCN-3
module to create static test configurations. The configuration function returns a handle of the predefined type
confi gurati on to access an existing static test configuration.

A static test configuration consists of static test components, atest system interface, static connections and
static mappings. These constituents have the following semantics:

A static test component is a specia kind of test‘ecomponent that can only be created during the creation of
astatic test configuration and can only be destroyed during the:destruction of a static test configuration.
By definition, the MTC of a static test configuration is a stati€ test component.

The test system interface of a static test configuration playsthe same role as the test system interface of a
test configuration created by a test-case.

A static connection is a connection‘between static test components. It can only be established during the
creation of a static test configuration and only be destroyed during the destruction of a static test
configuration.

A static mapping is a mapping of aport:of a static test component to a port of the test system interface of
a static test configuration. Such aimapping can only be established during the creation of a static test
configuration and only be destroyed during the destruction of a static test configuration.

A static test configuration can.pe used by several test cases. For thisthe test case is started on a previousy
created static test configuration. This means:

The body of the test case is executed on the MTC of the static test configuration.
The MTC may start behaviour on other static test components of the static test configuration.

Static test components may create, start, stop and kill normal and alive test components. The lifetime of
these components is bound to the actual test case that is executed on the static test configuration. In case
that anormal and alive test component is not destroyed explicitly by another test component, it is
implicitly destroyed when the test case ends.

During test case execution non-static connections and non-static mappings may be established. The
lifetime of non-static connections and non-static mappings is bound to the actual test case that is
executed on the static test configuration. In case that a non-static connection or a non-static mapping is
not destroyed explicitly by another test component, it isimplicitly destroyed when the test case ends.

Component timers and variables of static test components are not reset or reininitialized when atest case is
started on a static test configuration. They remain in the same state as when they were |eft after the creation of
the static test configuration or after the termination of a previoustest case. This allowsto transfer information
from one test case to another.
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. Ports of static test components are not emptied or restarted when atest case is started on a static test
configuration. For example, this allows a delayed handling of SUT responses like e.g. repetitive status
messages, during the test campaign. In addition, all port operations (i.e. cl ear,start,stop andhal t) are
disallowed for ports of static test components. All ports of a static test component remain started during the
whole lifetime of a static test configuration.

. In contrast to component timers, variables and ports, the verdict and the default handling is reset. This means
al activated defaults are deactiviated, al local verdicts and the global verdict are set to none.

5.1 Static configurations

5.1.1 The special configuration type: configuration

The special configuration type conf i gur at i on isahandlefor static test configurations. The special valuenul | is
available to indicate an undefined configuration reference, e.g. for the initialization of variables to handle a static test
configuration.

Values of typeconf i gur at i on shall be the result of configuration functions, they can be checked for equality,

e.g. to check if two variables store the same value, and they can be used in execut e statements for starting atest case
on an existing static test configuration and inki | | configuration statements to destroy an existing static test
configuration.

Each successful execution of a configuration function results inadifferent configuration value which is only equal to
itself.

Restrictions
The following restrictions apply to usages of the configuration type:

a)  Theconfiguration type cannot be subtyped or constrained:

b) Theconfiguration type is not‘adata type, therefore,the anytype does not include the configuration type.
€c) Module parameters shall not be of type configuration.

d) Signature parameters shall not be of type.configuration.

e) Templates shall not be of type configuration.

f)  Templates shall not be of a structured type that contains fields or elements of type configuration on any level
of nesting.

g) Externa functions are not allowed to contain parameters or return values of type configuration.

EXAMPLES:
var configuration nyStaticConfig := null; /1 Declaration and initialization of a
/1 configuration variable.
nyStaticConfig := aStaticConfig(); /1 Assigns a value to the previously declared
/1 configuration variable. It is assumed that
/laStaticConfig() is a configuration function.
myStaticConfig.kill /Il Kills the static test configuration stored in

/1 variable nyStaticConfig.
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5.1.2  The configuration function
A configuration function allows the start of a static test configuration.

Syntactical Structure

configuration Configurationldentifier

"(" [ { ( Formal Val uePar | Fornal TenplatePar) [","] } ] ")"
runs on Component Type

[ system Conponent Type ]

St at ement Bl ock

Semantic Description

A configuration function allows the start of a static test configuration. A configuration function has to be defined in the
definitions part of a TTCN-3 module and shall only be invoked in the control part of a TTCN-3 module. By definition, a
configuration function returns avalue of type conf i gur at i on if the start of the configuration was successful, or

nul | if the start of the configuration was not successful.

The invocation of a configuration function causes the creation of the MTC and the test system interface of the static test
configuration. The types of MTC and test system interface shall be referencedinar uns on and asyst emclause.
The syst emclauseisoptiona and can be omitted, if the test system has exactly the same ports asthe MTC and these
ports are mapped one to one to each other.

The behaviour in the body of a configuration function shall be executed on the newlycreated MTC. During the start of
atest configuration only behaviour on the MTC shall be executed'and only static.test.components, static connections
and static mappings shall be created or established. Communication with the SUT ©r with static PTCsis not allowed.

NOTE: The configuration function only returns areference to a test.configuration and no verdict. However,
communication with the SUT might have to be checked.-For-this purpose, initial communication, e.g. for
registration or coordination purposes, could be defined'inform of atest case.

A static test configuration is successfully started if.the behaviour of-the corresponding configuration function has been
executed till itsend or if ar et ur n statement inrthe corresponding configuration function is reached. In case of a
successful start, areference to the newlyscreated configuration'is returned. The usage of ast op or aki | | statement
allows to specify an unsuccessful start of a static test configuration. In case of an unsuccessful start, thevaluenul | is
returned.

Restrictions

a) Therulesfor formal parameter-lists for the configuration function shall be followed as defined in clause 5.4 of
ETSI ES 201 873-4[2].

b)  Configuration functions shall only be invoked in the module control part.

c) For the behaviour definition in the body of the configuration function and all functions directly or indirectly
from the configuration function, the following restrictions shall hold:

- Only static test components, static connections and static mappings shall be created or established. All
created test components, connections and mappings during the execution of a configuration function are
static.

- Once created or established static test components, static connections and static mappings shall not be
destroyed.

- It isnot allowed to start behaviour on newly created static test components.
- Communication, timer and port operations are not allowed.

EXAMPLES:

/1 The follow ng configuration function can be used to start a sinple static test configuration
/1 which only consists of one MIC

configuration sinpleStaticConfig () runs on MYMICtype{}
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/1 The follow ng configuration function starts a nore conplex static configuration.

/1 Configuration information is stored in MIC conponent variables. Further non-static
/1 connections and nmappi ngs nay be established by the test cases that are executed

/1 on this configuration.

configuration aConpl exStaticConfig (in integer NoO'PTCs) runs on MYMICtype system MySystenilype {
var integer i;

if (NoOFPTCs < 0) {
I og ("Negative number of PTCs");

kill; /'l unsuccessful termnation
}
else if (NoOFPTCs > MaxNoOf PTCs) { /1 MaxNoOF PTCs is a constant
log ("Nunber of PTCs is too high");
kill; /1 unsuccessful term nation
el se {
for (i :=1, i <= NoOPTGCs, i =i + 1) {
PTC[i] := PtcType.create static; /] creation of static PTGCs,

/1l Array PTC[] is a conmponent variable
connect (ntc:SyncPort, PTCi]:SyncPort) static; // static connection

}
map(ntc: PCO, system PCOLl) static; /1 static mapping of MIC.
map( PTC[ 1] : PCO, system PCQ2) ; /'l some static mappings of PTCs,
map( PTC[ 2] : PCO, system PCXB) ; /1 further non-static mappings may be
/] established during test runs
}
return; /1 successful termination

5.1.3  Starting a static test configuration

A static test configuration is started by calling a configurati en function.inthe control part of a TTCN-3 module. In case
of asuccessful start, areference to the newly createdsstatic test configuration is returned. In case of an unsuccessful
start, the special value null is returned.

EXAMPLES:
control {
var configuration nyStaticConfig := null; [~ Declaration and initialization of a
/1 configuration variable.
nyStaticConfig := aStaticConfig(); /'l Assigns a value to the previously declared

// configuration variable. It is assunmed that
/1 aStaticConfig() is a configuration function.

if (nyStaticConfig == null) {

st op; /] Stop test canpaign due to an unsuccessful start
el se {

execut e( MyTest Case(), nyStati cConfi g) /'l Successful start, continuation of test canpaign

5.1.4 Destruction of static test configurations

A static test configuration can be destroyed by executing a kill configuration operation.

Syntactical Structure

Confi gurati onRef erence. kil |

Semantic Description

The execution of akill configuration operation causes the destruction of a static test configuration. The destructionis
similar to stopping atest case by killing the MTC. This means, resources of all static PTCs shall be released and the
PTCs shall be removed. The only differenceisthat no test verdict is calculated and returned. After executing the ki | |
configuration operation, it is not possible to execute a test case on the killed static test configuration.
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Executing the kill configuration operation with the special value nul | shall have no effect, executing akill
configuration operation with a reference to a non-existing static test configuration shall cause a runtime error.

Restrictions
a)  Thekill configuration operation shall only be executed in the control part of a TTCN-3 module.
EXAMPLES:
control {
var configuration nyStaticConfig := null; /1 Declaration and initialization of a
/1 configuration variable.
nyStaticConfig := aStaticConfig(); /'l Assigns a value to the previously declared
/1 configuration variable. It is assumed that
/1 aStaticConfig() is a configuration function.
myStaticConfig.kill /] Destruction of the previously started static

/1 test configuration.

5.1.5 Creation of static test components

All create operations invoked directly or indirectly from configuration functions create static test components. The
creation of static test components can be indicated by the additional optional keyword st ati ¢ inthecr eat e
operation. The extension of the cr eat e operation in clause 21.2.1.0f ETSI ES 201 873-4 [2] required for the creation
of static test componentsis described in the following clauses.

Syntactical Structure
Conponent Type "." create [ "(" (Name | "-"Qu[",/@Hostld] “y".1]'[ alive | static ]

Semantic Description

Thecr eat e operation in combination with the keyword st'at # c-shall only be used to create static test components.
Static test components can only be created:by executing a configuration function and by functions directly or indirectly
invoked by configuration functions. The\keyword st at i\€ in‘acr eat e operation shall not be used in combination
with the keyword al i ve.

NOTE 1: During the lifetime of a static test.configuration, a static component behaves like an alive component.

Static test components are created in the same manner as normal test components that are not declared as alive
components. Further details on this can befound in clause 21.2.1 of ETSI ES 201 873-4[2].

NOTE 2: Static test components can only be created directly or indirectly by a configuration function. This may be
checkable at runtime and therefore the keyword static may not be required, but for having an explicit
specification of static test configurations and for keeping the feature of static test configurations
extendible, the keyword st at i ¢ has been introduced.

Restrictions

a) Thecr eat e operation in combination with the keyword st at i ¢ shall only be invoked in configuration
functions and in function that may be directly or indirectly called by such a configuration function.

b) Thekeywordst ati c inacr eat e operation shall not be used in combination with the keyword al i ve.

EXAMPLES:

/1 This exanple declares variables of type MyConponent Type, which are used to store the
Il references of newy created static conponent instances of type MyConponent Type.

/1 An associated nane is allocated to sone of the created conponent instances.

vér MyConponent Type MyNewConponent ;
var MyConponent Type MyNewest Conponent ;

WI\IemOonponent .= MyConponent Type. create static;
M/Newest Conponent : = MyConponent Type. creat e("Newest") static;
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