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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, 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, |PRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETS| Web
server (http://webapp.etsi.org/| PR/home.asp).

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

This Technical Report (TR) has been produced by ETSI Technical Committee Methods for Testing and Specification
(MTS).

Introduction

The present document is organized into two distinct parts, the first part describes the structure of a TTCN-3 test system
implementation and the second part presents the proposed TTCN-3 Runtime I nterface specification.

Thefirst part will introduce the decomposition of a TTCN-3 test system into four main entities: Test Management
(TM), aTTCN-3 Executable (TE), aSUT Adapter (SA), and a Platform Adapter (PA). In addition, the interaction
between these entities, i.e. the corresponding interfaces, will be discussed.

The second part of the present document then specifies the TTCN-3 Runtime Interface (TRI). Theinterface isdefined in
terms of operations which are implemented as part of one entity and called by other entities of the test system. For each
operation, the interface specification will define associated data structures, the intended effect on the test system, and
any constraints on when the operation may be used. Notice that this interface specification only defines interactions
between main test system entities.

ETSI
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1 Scope

The present document provides the specification of the runtime interface for TTCN-3 test system implementations. The
TTCN-3 Runtime Interface provides a standardized adaptation for timing and communication of atest systemto a
particular processing platform and the system under test, respectively. The purpose of the present document isto define
thisinterface as a set of operations independent of atarget language.

Thisinterface is defined to be compatible with the TTCN version 3 Core Language standard. Instead of advocating a
particular implementation target language the present document uses the CORBA I nterface Definition Language (IDL)
to specify the TRI completely. Clauses 8 and 9 then present |anguage mappings for this abstract specification to the
target languages Javaand C. A summary of the IDL based interface specification is provided in the annex.

The TRI can be considered to fulfil asimilar purpose for TTCN-3 as the Generic Compiler Interface (GCI) did for
TTCN version 2.

2 Compliance

The minimum required for a TRI compliant TTCN-3 test system isto adhere to the interface specification stated in the
present document and one language mapping. For example, if a vendor supports Java, the TRI operation calls and
implementations, which are part of the TTCN-3 executable, must comply with the IDL to Java mapping specified in the
present document.

3 References

For the purposes of this Technical Report (TR) the following references apply:

[1] I SO/IEC 9646-3 (2nd edition): "Information technology - Open Systems
I nterconnection - Conformance testing methodology and framework - Part 3: The Tree and
Tabular combined Notation (TTCN)".

[2] ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Tree and Tabular
Combined Notation version 3; Part 1: TTCN-3 Core Language”.

4 Definitions and abbreviations

4.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

explicit timer: timer that isdeclared ina TTCN-3 ATS and that can be manipulated by a user using TTCN-3 timer
operations

implicit timer: system timer that is created by the TTCN-3 Executable to guard a TTCN-3 call or execute operation.
Implicit timers are not accessible to the TTCN-3 user.

Platform Adapter (PA): entity that adapts the TTCN-3 Executable to a particular execution platform. The Platform
Adapter creates a single notion of time for a TTCN-3 test system, and implements both, explicit and implicit, timers as
well as external functions.

SUT Adapter (SA): entity that adapts the TTCN-3 communication operations with the SUT based on an abstract test
system interface. It implementsthe real test system interface.

test event: either sent or received test data (message or procedure call) on a communication port that is part of the test
system interface

ETSI
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Timer | Dentification (TID): unique identification for explicit or implicit timer instances that is generated by the
TTCN-3 Executable
TTCN-3 Executable (TE): part of atest system that deals with interpretation or execution of aTTCN-3 ETS

TTCN-3 Control Interface (TCI): currently a proprietary interface that specifies the interaction between Test
Management and TTCN-3 Executable in atest system

Test Management (TM): entity that provides a user interface and administers the TTCN-3 test system

TTCN-3 Runtime Interface (TRI): interface that defines the interaction of the TTCN-3 Executable with the SUT and
Platform Adapter in atest system

4.2 Definitions from ES 201 873-1
The following definitions are taken from ES 201 873-1 [2]:
communication port

I mplementation eXtra Information for Testing (IXIT)

System Under Test (SUT)

test case

test system

4.3 Abbreviations

ATS Abstract Test Suite

ETS Executable Test Suite

IDL Interface Definition Language

IXIT Implementation Extra Information for Testing

MSC Message Sequence Chart

MTC Main Test Component

OoMG Object Management Group

PA Platform Adapter

SA SUT Adapter

SUT System Under Test

TC Test Control

TCl TTCN-3 Control Interface

TE TTCN-3 Executable

TEC TTCN-3 Executable Control

TEQ TTCN-3 Executable Queue

TID Timer Identification

TL Test Logging

™ Test Management

TRI TTCN-3 Runtime Interface

TSI Test System Interface

TTCN-3 Testing and Test Control Notation 3
5 Void

ETSI
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6 General Structure of a TTCN-3 test system

A TTCN-3 test system can be thought of conceptually as a set of interacting entities where each entity correspondsto a
particular aspect of functionality in atest system implementation. These entities manage test execution, interpret or
execute compiled TTCN-3 code, realize proper communication with the SUT, implement external functions, and handle
timing.

Test System User

Test Management (TM)

Test Control (TC) || Test Logging (TL)
TCI - ML -
TTCN-3 Executable (TE)
TRI & 5 o, !
SUT Adapter Platform Adapter
(SA) {PA)
%8

System Under Test (SUT)

Figure 1: General Structure of a TTCN-3 Test System

6.1 Entities in a TTCN-3 test system

The structure of a TTCN-3 test system implementation isillustrated in figure 1. It should be noted that the further
refinement of TM into smaller entities, as shown in this figure and used in the following clauses of the present
document, is purely an aid to define TTCN-3 test system interfaces.

The part of the test system that deals with interpretation and execution of TTCN-3 modules, i.e. the Executable Test
Suite (ETS), is shown as the TTCN-3 Executable (TE). Thiswould typically correspond in atest system
implementation either to the executable code produced by a TTCN-3 compiler or a TTCN-3 interpreter. It is here
assumed that prior to atest system implementation the Abstract Test Suite (ATS), i.e. the original TTCN-3 source code,
has been compiled into an executable format - the ETS.

The remaining part of the TTCN-3 test system, which deals with any aspects that cannot be concluded from information
being present in the original ATS aone, can be decomposed into Test Management (TM), SUT Adapter (SA), and
Platform Adapter (PA) entities. In general, these entities cover atest system user interface, test execution control, test
event logging, as well as communication with the SUT and timer implementation.

6.1.1 Test Management (TM)

Inthe TM entity, we can distinguish between functionality related to test execution control and test event logging.

6.1.1.1 Test Control (TC)

The TC entity isresponsible for overall management of the test system. After the test system has been initialized, test
execution starts within the TC entity. The entity is responsible for the proper invocation of TTCN-3 modules, i.e.
propagating module parameters and/or IXIT information to the TE if necessary. Typically, this entity would also
implement atest system user interface.

ETSI
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6.1.1.2 Test Logging (TL)

The TL entity is responsible for maintaining the test log. It is explicitly notified to log test events by the TE. The TL
entity has a unidirectional interface where any entity part of the TE may post alogging request to the TL entity. A TM
internal interface may also be used to record test management information generated by the TC.

6.1.2  TTCN-3 Executable (TE)

The TE entity isresponsible for the interpretation or execution of the TTCN-3 ATS. Conceptually, the TE can be
decomposed into three interacting entities: a Control, Behaviour, and Queue entity. Such a decomposition of the TE
functionality results in the structure shown in figure 2. The following clauses outline the responsibilities of each entity
and also discuss the handling of timers at the TRI.

Notice again that the further refinement of the TE into smaller entitiesis purely a conceptual aid to define TTCN-3 test
system interfaces - there is no requirement for this division to be reflected in implementations of the TRI.

Figure 2: Interaction of TTCN-3 Executable with other entities of a TTCN-3 test system

6.1.2.1 TTCN-3 Executable Control (TEC)

The TEC entity handles the control part specified for TTCN-3 modules. This entity performs all the actions necessary to
properly sequence the execution of test cases or functions as well as the collection and resolution of associated verdicts
asdefined in [2]. The TEC entity is also responsible for resetting adapters prior to the execution of atest case, i.e. to
initialize adapters, unmap all test system interface ports and stop all timers from the previous test case execution. It
queries the TM entity for module parameter values and sends logging information to it. It instructs the SA which SUT
action operation is to be executed, and similarly the PA which external functions are to be executed or timers are to be
started, stopped, queried, or read for operations being specified in the control part of a TTCN-3 module. A TE internal
interfaces should handle, e.g. the starting of test casesin the TEB entity, or theretrieval of timeout events from the TEQ
entity.

6.1.2.2 TTCN-3 Executable Behaviour (TEB)

The TEB entity handles the execution or interpretation of test cases and functions as defined in the corresponding
TTCN-3 modules[2]. It is therefore responsible for controlling the sequencing and matching of test events, the logging
of test events during test case execution, as well as the creation and removal of TTCN-3 test components. It also
handles the TTCN-3 semantics of message and procedure based communication with the SUT, external function calls,
SUT action operations, as well astimers, i.e. it instructsthe SUT Adapter (SA) which message or procedure call isto be
sent to the SUT or the Platform Adapter (PA) which external function is to be executed or which timers are to be
started, stopped, queried, or read. Similarly, the TEB receives from TEQ entity incoming messages or procedure calls
from the SUT aswell as timeout events.

ETSI
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The TEB entity is responsible for the encoding and decoding of test datain communication operations with the SUT as
specified in the executing TTCN-3 module. If no encoding has been specified for the module the test data's
representation istool specific. The TEB entity should implement all message and procedure based communication
operations between test components, but only the TTCN-3 semantics of procedure based communication with the SUT,
i.e. the possible blocking and unblocking of test component execution, guarding with implicit timers, and handling of
timeout exceptions as aresult of such communication operations. All procedure based communication operations with
the SUT areto berealized and identified (in the case of areceiving operation) in the SA asthey are most efficiently
implemented in a platform specific manner. Note that timing of any procedure call operation, i.e. implicit timers, is
implemented in the Platform Adapter (PA).

6.1.2.3 TTCN-3 Executable Queue (TEQ)

The TTCN-3 Executable is required to maintain its own port queues (distinct from those which may be available in the
SA or PA) for input test events to perform snapshots for receiving operations as defined in [2]. Timeout events, which
are generated by TTCN-3 timer, call timer, or test case timer implementations, are to be kept in atimeout list as
specified in[1]. Infigure 2, al of thisfunctionality has been assigned to the TEQ entity. The purpose of the TEQ entity
isto store events that the TE entity has been notified of by the SA or PA but which have not yet been processed. The
TEQ entity has a unidirectional interface with the adapter entities. Only the adapter entities are allowed to initiate
communication with the TEQ entity. Proper communication of test and timeout eventsto the TEB and TEC entities are
achieved using TE internal interfaces. The TEQ entity may also send logging information to the TL entity.

6.1.2.4 Timers in the TTCN-3 Executable

Timersin the TE can be conceptually classified as explicit, that are TTCN-3 timers created and accessible within the
TTCN-3 ATS, and implicit, that are timers created by the TE to guard TTCN-3 call or execute operations. Explicit as
well asimplicit timers are both created within the TE but implemented by the Platform Adapter (PA). Thisis achieved
by generating a unique timer identification (TID) for any timer created in the TE. This unique TID should enable the TE
to differentiate between different timers. The TID isto be used by the TE to interact with corresponding timer
implementation in the PA.

Notice that it isthe responsibility of the TE to implement the different TTCN-3 semantics for explicit and implicit
timers correctly asdefined in [2], e.g. the use of keywordsany and al | with timers only applies to explicit timers. In
the PA al timers, i.e. implicit and explicit, are treated in the same manner.

6.1.3 SUT Adapter (SA)

The SA adapts message and procedure based communication of the TTCN-3 test system with the SUT to the particular
execution platform of the test system. It is aware of the mapping of the TTCN-3 test component communication ports to
test system interface ports and implements the real test system interface as defined in [2]. It is responsible to propagate
send requests and SUT action operations from the TTCN-3 executable (TE) to the SUT, and to notify the TE of any
received test events by enqueueing them in the port queues of the TE.

Procedure based communication operations with the SUT are implemented in the SA. The SA isresponsible to
distinguish between the different messages within procedure based communication (i.e. call, reply, and exception) and
to propagate them in the appropriate manner either to the SUT or the TE. TTCN-3 procedure based communication
semantics, i.e. the effect of such operation on TTCN-3 test component execution, are to be handled in the TE.

The SA has an interface with the TE which is used to send SUT messages (issued in TTCN-3 SUT action operations) to
the SA and to exchange encoded test data between the two entities in communication operations with the SUT.

6.1.4 Platform Adapter (PA)

The PA implements TTCN-3 external functions and provides a TTCN-3 test system with a single notion of time. In this
entity external functions are to be implemented as well as all timers. Notice that timer instances are created inthe TE. A
timer in the PA can only be distinguished by its timer identification (TID). Therefore, the PA treats both, explicit and
implicit, timersin the same manner.

The interface with the TE enables the invocation of external functions and the starting, reading, and stopping of timers
as well astheinquiring of the status of timers using their timer ID. The PA notifies the TE of expired timers.
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6.2 Interfaces in a TTCN-3 Test System

Aspreviously depicted in figure 1, aTTCN-3 test system has two interfaces, the TTCN-3 Control Interface (TCI) and
the TTCN-3 Runtime Interface (TRI), which specify the interface between Test Management (TM) and TTCN-3
Executable (TE) entities, and TE, SUT Adapter (SA) and Platform Adapter (PA) entities, respectively.

The present document defines the TRI. The interaction of the TE with SA and PA will be defined herein terms of TRI
operations. Although both interfaces, i.e. the TRI and the TCI, have to be defined for a complete implementation of an
executable test suite (ETS) the specification and implementation of the TCI is currently considered to be proprietary.

6.3 Execution Requirements for a TTCN-3 Test System

Each TRI operation call shall be treated as an atomic operation in the calling entity. The called entity, which
implements a TRI operation, shall return control to the calling entity as soon asitsintended effect has been
accomplished or if the operation cannot be completed successfully. The called entity shall not block in the
implementation of procedure based communication. Nevertheless, the called entity shall block after the invocation of an
external function implementation and wait for its return value. Notice that depending on the test system implementation
failure to return from an external function implementation may result in the infinite blocking of test component
execution, the TTCN-3 executable, the Platform Adapter, or even of the entire test system.

The execution requirements stated above can be realized in atightly integrated test system implementation. Here, the
entire TTCN-3 test system isimplemented in a single executable or process where each test system entity is assigned at
least one thread of execution. TRI operations can be implemented here as procedure calls.

Notice that alooser integration of atest system implementation is still possible, e.g. an implementation of a TTCN-3
test system with multiple SUT Adaptersin adistributed computing environment. In this case only a small part of the
SUT Adapter istightly integrated with the remainder of the TTCN-3 test system whereas actual SA Adapters may be
realized in separate processes. That small part of SA may then only implement a routing of information provided by
TRI operations to the desired SUT Adapter processes, possibly being executed on remote hosts, and vice versa.

7 TTCN-3 Runtime Interface and Operations

This clause defines TRI operations in terms of when they are to be used and what their effect isintended tobein a
TTCN-3 test system implementation. Also a set of abstract data typesis defined which is then used for the definition of
TRI operations. This definition a so includes a more detailed description of the input parameters required for each TRI
operation call and itsreturn value.

7.1 Overview of the TRI

The TRI defines the interaction between the TTCN-3 Executable (TE), SUT Adapter (SA), and Platform Adapter (PA)
entities within a TTCN-3 test system implementation. Conceptually, it provides a means for the TE to send test data to
the SUT or manipulate timers, and similarly to notify the TE of received test data and timeouts.

The TRI can be considered to consist of two sub-interfaces, a triCommunication and atriPlatform interface. The
triCommunication interface addresses the communication of a TTCN-3 ETS with the SUT which isimplemented in the
SA. The triPlatform interface represents a set of operations which adapt an ETS to a particular execution platform.

Table 1: Interface Overview

triCommunication TE - SA SA - TE
triPlatform TE - PA PA - TE

Both interfaces are bidirectional so that calling and called partsreside in the TE, SA, and PA entities of the test system.

Table 1 showsin more detail the caller/callee relationship between the respective entities. Notice that thistable only
shows interactions visible at the TRI. Internal communication between parts of the same entity are not reflected as the
internal structure of the TE, SA, or PA may differ in a TTCN-3 test system implementation.
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7.1.1 The triCommunication Interface

Thisinterface consists of operations that are necessary to implement the communication of the TTCN-3 ETS with the
SUT. It includes operations to initialize the Test System Interface (TSI), establish connections to the SUT, and handle
message and procedure based communication with the SUT. In addition, the triCommunication interface offers an
operation to reset the SUT Adapter (SA).

7.1.2 The triPlatform Interface

Thisinterface includes all operations necessary to adapt the TTCN-3 Executable to a particular execution platform. The
triPlatform interface offers means to start, stop, read atimer, enquire its status and to add timeout events to the expired
timer list. In addition, it offers operations to call TTCN-3 external functions and to reset the Platform Adapter (PA).
Notice that thereis no differentiation between explicit and implicit timers required at the triPlatform I nterface. Instead
each timer shall be addressed uniformly with its Timer IDentifier (TID).

7.1.3 Correlation between TTCN-3 and TRI Operation Invocations

For some TTCN-3 operation invocations there exists a direct correlation to one TRI operation invocation (or possibly
two in the case of TTCN-3 execut e and cal | operations) which isshown in table 2. For all other TRI operation
invocations there may be no direct correlation.

The shown correlation for TTCN-3 communication operations (i.e. send, cal | ,repl y, andr ai se) only holds if
these operations are invoked on atest component port which is mapped to a TS| port. Nevertheless, this correlation
holds for all such operation invocationsif no system component has been specified for atest case, i.e. only the MTC
test component is created for a test case and no other test components.

Table 2: Correlation between TTCN-3 and TRI Operation Invocations (*= if applicable)

execut e tri Execut eTest Case Tri Conmruni cati on
triStartTi mer* Tri Platform
map tri Map Tri Communi cati on
unmap tri Unmap Tri Communi cati on
send tri Send Tri Conmruni cati on
call Tri Cal | Tri Conmruni cati on
triStartTi mer* Tri Pl atform
reply tri Reply Tri Conmuni cati on
rai se tri Rai se Tri Conmruni cati on

(sut.)action

start (tiner)

stop (tiner)
read (timer)

tri SUTacti onl nf or mal *
tri SUTacti onTenpl at e*

triStartTi nmer
tri StopTi mer
tri ReadTi nmer

Tri Conmruni cati on
Tri Conmruni cati on

Tri Pl atform
Tri Pl at f orm
Tri Pl atform
Tri Pl atform

runni ng (timer) tri Ti mer Runni ng

TTCN-3 external function triExternal Function Tri Pl at form

Noticethat al of the TRI operations listed in table 2 are called by the TE and that the TE may implement the invocation
of these operations differently when evaluating a TTCN snapshot within the TTCN-3 ETS.

7.2 Error handling

Explicit error handling is specified only for TRI operations called by the TTCN-3 Executable (TE). The SA or PA
reports the status of a TRI operation in the return value of a TRI operation. The status value can either indicate the local
success (TRI_OK) or failure (TRI_Error) of the TRI operation. Therefore, the TE may react to an error which occurred
either within the SA or PA and issue, e.g. atest case error.

For TRI operations called by the SA or PA no explicit error handling is required since these operations are implemented
inthe TE. Here, the TE isin control over the test execution in the case that an error occursin such a TRI operation.
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Notice that specific error codes as well as the detection and handling of errorsin any of the test system entities are
beyond the scope of the current TRI specification.

7.3 Data Interface

In the TRI operations only encoded test data shall be passed. The TTCN-3 Executable (TE) is responsible for encoding
test data to be sent and decoding received test data in the respective TRI operations since encoding rules can be
specified for or within a TTCN-3 module [2]. Notice that the TE isrequired to encode test data even if no encoding
information has been provided ina TTCN-3 ATS. In this case the tool vendor has to define an encoding.

Instead of defining an explicit datainterface for TTCN-3 and ASN.1 data types, the TRI standard defines a set of
abstract data types. These data types are used in the following definition of TRI operations to indicate which
information is to be passed from the calling to the called entity, and vice versa. The concrete representation of these
abstract data types as well as the definition of basic data types are defined in the respective language mappingsin
clauses 8 and 9.

Notice that the values for any identifier data type shall be unique in the test system implementation where uniquenessis
defined as being globally distinct at any point in time.

The following abstract data types are defined and used for the definition of TRI operations.

7.3.1 Connection

Tri Conponent | dType A vaueof type Tri Conponent | dType includes an identifier and the component
type. The distinct value of the latter is the component type name as specified in the
TTCN-3 ATS. Thisabstract type is mainly used to resolve TRI communication operations
on TSI ports which have mappings to many test component ports.

Tri Port1dType A valueof typeTri Port | dType includesavalue of type Tri Conponent | dType to
represent the component to which the port belongs, a port index (if present), and the port
name as specified inthe TTCN-3 ATS. The Tri Port | dType typeis mainly required to
pass information about the TSI and connectionsto the TSI from the TE to the SA.

Tri PortldLi st Type AvaueoftypeTri Portl dLi st Typeisalistof Tri Port| dType. Thisabstract
typeis used for initialization purposes after the invocation of a TTCN-3 test case.

7.3.2 Communication

Tri MessageType A value of type Tri MessageType isencoded test data which either isto be send to the
SUT or has been received from the SUT.

Tri Addr essType A value of type Tr i Addr essType indicates a source or destination address within the
SUT. This abstract type can be used in TRI communication operations and is an open type
which is opague to the TE [2].

Tri Si gnat urel dType A vaueof typeTri Si gnat ur el dType isthe name of a procedure signature as
specified inthe TTCN-3 ATS. This abstract type is used in procedure based TRI
communication operations.

Tri Paramet er Type  Avaueof typeTri Par anmet er Type includes an encoded parameter and a value of
Tri Par anet er Passi nghbdeType to represent the passing mode specified for the
parameter inthe TTCN-3 ATS.

Tri Par amet er Passi nghvbdeType A valueof typeTri Par anet er Passi ngMbdeType iseither in, inout, or
out. This abstract typeis used in procedure based TRI communication
operations and for external function calls.

Tri Paramet er Li st Type A vaueof typeTri Par anet er Li st Type isalist of Tri Par amet er Type. This
abstract type is used in procedure based TRI communication operations and for external
function calls.
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Tri Excepti onType  Avaueof typeTri Excepti onType isan encoded type and value of an exception
which either isto be send to the SUT or has been received from the SUT. This abstract type
is used in procedure based TRI communication operations.

7.3.3 Timer

Tri Timerl dType A valueof typeTri Ti mer | dType specifies an identifier for atimer. This abstract typeis
required for all TRI timer operations.

Tri Ti mer Durati onType A valueof typeTri Ti mer Dur ati onType specifies the duration for atimer in
seconds.

7.3.4 Miscellaneous

Tri Test Casel dType A vaueof typeTri Test Casel dType isthe name of atest case as specified in the
TTCN-3ATS.

Tri Functionl dType A vaueoftypeTri Functi onl dType isthe name of an external function as specified in
the TTCN-3 ATS.

Tri ActionTenpl ateType  Avaueof typeTri Acti onTenpl at eType isthe encoded type and value of a
template used ina TTCN-3 SUT action operation.

Tri St atusType A valueof typeTri St at usType iseither TRI_OK or TRI_Error indicating the success
or failure of a TRI operation.

7.4 Operation Descriptions

All operation definitions are defined using the Interface Definition Language (IDL). Concrete language mappings are
defined in clauses 8 and 9.

For every TRI operation call dl in, inout, and out parameters listed in the particular operation definition are mandatory.
The value of an in parameter is specified by the calling entity. Similarly, the value of an out parameter is specified by
the called entity. In the case of an inout parameter, avalueisfirst specified by the calling entity but may be replaced
with anew value by the called entity. Note that although TTCN-3 also usesin, inout, and out for signature definitions
the denotations used in TRI IDL specification are not related to those in a TTCN-3 specification.

Operation calls should use areserved value to indicate the absence of parameters which are defined as optional in the
corresponding TRI parameter description. The reserved values for these types are defined in each language mapping
and will be subsequently referred to asthenul | value.

All functionsin the interface are described using the following template:

F.n.m Operation Name calling entity — called entity

Signature | DL- Si gnature

In Parameters Description of data passed as parameters to the operation from the calling entity to the called
entity.

Out Parameter s Description of data passed as parameters to the operation from the called entity to the calling
entity.

InOutParameters Description of data passed as parameters to the operation from the calling entity to the called
entity and from the called entity back to the calling entity.

Return Value Description of data returned from the operation to the calling entity.
Constraints Description of any constraints when the operation may be called.

Effect Behaviour required of the called entity before the operation may return.
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7.5 Communication Interface Operations

* triSAReset TE - SA

Signature Tri StatusType tri SAReset ()
In Parameters n.a
Out Parametersn.a

Return Value Thereturn status of the triSAReset operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation can be called by the TE at any time to reset the SA.

Effect The SA shall reset all communication means which it is maintaining, e.g. reset static connections
to the SUT, close dynamic connections to the SUT, discard any pending messages or procedure
cals.

The triResetSA operation returns TRI_OK in case the operation has been successfully performed,
TRI_Error otherwise.

7.5.1 Connection Handling Operations

* triExecuteTestcase TE - SA

Signature Tri Stat usType tri ExecuteTestcase(in Tri Test Casel dType test Casel d,
in TriPortldListType tsiPortlList)

In Parameters test Casel d identifier of the test case that is going to be executed.
tsi PortLi st alist of test system interface ports defined for the test system.

Out Parametersn.a

Return Value Thereturn status of thet r i Execut eTest case operation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE immediately before the execution of any test case. The test case
that is going to be executed isindicated by thet est Casel d.t si Port Li st containsall ports
that have been declared in the definition of the system component for the test case, i.e. the TSI
ports. If a system component has not been explicitly defined for the test case inthe TTCN-3 ATS
thenthet si Port Li st containsal communication ports of the MTC test component. The ports
int si PortList areordered asthey appear in the respective TTCN-3 component declaration.

Effect The SA can set up any static connections to the SUT and initialize any communication means for
TSI ports.
Thet ri Execut eTest case operation returns TRI_OK in case the operation has been
successfully performed, TRI_Error otherwise.

e triMap TE - SA

Signature Tri StatusType tri Map(in TriPortldType conpPortld, in
Tri PortldType tsiPortld)

In Parameters conpPort |l d identifier of the test component port to be mapped.
tsiPortld identifier of thetest system interface port to be mapped.

Out Parametersn.a

Return Value Thereturn status of thet r i Map operation. The return status indicates the local success (TRI_OK)
or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executes a TTCN-3 map operation.
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Effect The SA can establish a dynamic connection to the SUT for the referenced TSI port.
Thet ri Map operation returns TRI_Error in case a connection could not be established
successfully, TRI_OK otherwise. The operation should return TRI_OK in case no dynamic
connection needs to be established by the test system.

e triUnmap TE - SA

Signature Tri StatusType triUnmap(in TriPortldType conpPortld, in
Tri PortldType tsiPortld)

In Parameters conpPort|ld identifier of the test component port to be unmapped.
tsiPortld identifier of the test system interface port to be unmapped.

Out Parametersn.a

Return Value Thereturn status of thet r i Unmap operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executes any TTCN-3 unmap operation.

Effect The SA shall close a dynamic connection to the SUT for the referenced TSI port.
Thet ri Unmap operation returns TRI_Error in case a connection could not be closed
successfully or no such connection has been established previously, TRI_OK otherwise. The
operation should return TRI_OK in case no dynamic connections have to be established by the test
system.

7.5.2 Message Based Communication Operations

e triSend TE - SA
Signature Tri StatusType tri Send(in Tri Conponentl| dType conponent|d,

in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in Tri MessageType sendMessage)

In Parameters conponent | d identifier of the sending test component.
tsiPortld identifier of the test system interface port via which the message is sent to the
SUT Adapter.
SUTaddr ess (optional) destination address within the SUT.
sendMessage the encoded message to be send.

Out Parametersn.a

Return Value Thereturn status of thet r i Send operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executes a TTCN-3 send operation on a component
port, which has been mapped to a TSI port. This operation is called by the TE for all TTCN-3 send
operationsif no system component has been specified for atest case, i.e. only aMTC test
component is created for atest case.

The encoding of sendMessage hasto be donein the TE prior to this TRI operation call.

Effect The SA can send the message to the SUT.
Thet ri Send operation returns TRI_OK in case it has been completed successfully. Otherwise
TRI_Error shall be returned. Notice that the return value TRI_OK does not imply that the SUT
has received sendMessage.
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e triEnqueueMsg SA - TE |
Signature voi d tri EnqueueMsg (in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in Tri Conponent | dType conponentld,

in Tri MessageType recei vedMessage) ;
In Parameters tsiPortld identifier of the test system interface port via which the message is enqueued by

the SUT Adapter.
SUTaddr ess (optional) source address within the SUT.
conponent | d identifier of the receiving test component.
recei vedMessage the encoded received message.

Out Parametersn.a

Return Value

Constraints

Effect

void

This operation is called by the SA after it has received a message from the SUT. It can only be
used whent si Por t | d has been either previously mapped to a port of conponent | d or has
been referenced in the previoust r i Execut eTest Case statement.

Intheinvocation of at ri EnqueueMsg operationr ecei vedMessage shal contain an
encoded value.

This operation shall pass the message to the TE indicating the port of the component
conponent | d towhichthe TSI portt si Port | d is mapped.
The decoding of r ecei vedMessage hasto be donein the TE.

7.5.3 Procedure Based Communication Operations

e triCall TE - SA
Signature Tri StatusType triCall(in Tri Conponentl|dType conponent | d,

in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in TriSignaturel dType si gnatureld,

in TriParaneterList Type paraneterlList)
In Parameters conponent | d identifier of the test component issuing the procedure call.

tsiPortld identifier of the test system interface port via which the procedure call is sent to
the SUT Adapter.
SUTaddr ess (optional) destination address within the SUT.
si gnat ur el d identifier of the signature of the procedure call.
par amet er Li st alist of encoded parameters which are part of the indicated signature. The
parametersin par anet er Li st are ordered as they appear inthe TTCN-3
signature declaration.

Out Parametersn.a

Return Value

Constraints

Thereturn status of thet ri Cal | operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

This operation is called by the TE when it executes a TTCN-3 call operation on a component port,
which has been mapped to a TS| port. This operation is called by the TE for all TTCN-3 call
operations if no system component has been specified for atest case, i.e. only aMTC test
component is created for atest case.

All in and inout procedure parameters contain encoded values. All out procedure parameters shall
contain the distinct value of nul | since they are only of relevancein areply to the procedure call
but not in the procedure call itself.

The procedure parameters are the parameters specified in the TTCN-3 signature template. Their
encoding has to be donein the TE prior to this TRI operation call.
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On invocation of this operation the SA can initiate the procedure call corresponding to the
signature identifier si gnat ur el d andthe TSI portt si Port | d.

Thetri Cal | operation shall return without waiting for the return of the issued procedure call
(see note). This TRI operation returns TRI_OK on successful initiation of the procedure call,
TRI_Error otherwise. No error shall be indicated by the SA in case the value of any out parameter
isnon-null. Notice that the return value of this TRI operation does not make any statement about
the success or failure of the procedure call.

Note that an optional timeout value, which can be specified in the TTCN-3 ATS for acall
operation, isnot includedinthet ri Cal | operation signature. The TE is responsible to address
thisissue by starting atimer for the TTCN-3 call operation in the PA with a separate TRI
operationcal,i.e.tri Start Ti ner.

NOTE: Thismight be achieved for example by spawning anew thread or process. This handling of this
procedure call is, however, dependent on implementation of the TE.

e triReply TE - SA
Signature Tri StatusType tri Reply(in Tri Component| dType conponent | d,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddr ess,
in TriSignaturel dType si gnatureld,
in TriParaneterlLi st Type paraneterList,
in TriParaneterType returnval ue)
In Parameters conponent | d identifier of the replying test component.

tsiPortld identifier of the test system interface port viawhich thereply is sent to the SUT
Adapter.

SUTaddr ess (optional) destination address within the SUT.

si gnat ur el d identifier of the signature of the procedure call.

par anet er Li st alist of encoded parameters which are part of the indicated signature. The
parametersin par anet er Li st are ordered as they appear in the TTCN-3
signature declaration.

ret ur nVal ue (optional) encoded return value of the procedure call.

Out Parametersn.a

Return Value

Constraints

Effect

Thereturn status of thet r i Repl y operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

This operation is called by the TE when it executes a TTCN-3 reply operation on a component port
which has been mapped to a TSI port. This operation is called by the TE for all TTCN-3 reply
operations if no system component has been specified for atest case, i.e. only aMTC test
component is created for atest case.

All out and inout procedure parameters and the return value contain encoded values. All in
procedure parameters shall contain the distinct value of nul | since they are only of relevanceto
the procedure call but not in the reply to the call.

Thepar amet er Li st contains procedure call parameters. These parameters are the parameters
specified in the TTCN-3 signature template. Their encoding hasto be done in the TE prior to this
TRI operation call.

If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct
valuenul | shall be passed for the return value.

On invocation of this operation the SA can issue the reply to a procedure call corresponding to the
signature identifier si gnat ur el d andthe TSI portt si Port | d.

Thet ri Repl y operation will return TRI_OK on successful execution of this operation,
TRI_Error otherwise. No error shall be indicated by the SA in case the value of any in parameter
or anon-defined return value is non-null.
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e triRaise TE - SA
Signature Tri StatusType tri Raise(in Tri Conponent|dType conponent|d,
in TriPortldType tsiPortld,
in Tri AddressType SUTaddr ess,

Tri Si gnaturel dType signatureld,
in Tri ExceptionType exception)

In Parameters conponent | d identifier of the test component raising the exception.
tsiPortld identifier of the test system interface port via which the exception is sent to the
SUT Adapter.
SUTaddr ess (optional) destination address within the SUT.
si gnat urel d identifier of the signature of the procedure call which the exception is associated
with.
exception  theencoded exception.

Out Parametersn.a

Return Value Thereturn status of thet r i Rai se operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executes a TTCN-3 raise operation on a component port
which has been mapped to a TS| port. This operation is called by the TE for all TTCN-3 raise
operations if no system component has been specified for atest case, i.e. only aMTC test
component is created for atest case.

The encoding of the exception has to be done in the TE prior to this TRI operation call.

Effect On invocation of this operation the SA can raise an exception to a procedure call corresponding to
the signatureidentifier si gnat ur el d andthe TS| portt si Port 1 d.
Thet ri Rai se operation returns TRI_OK on successful execution of the operation, TRI_Error

otherwise.
e triEnqueuecCall SA - TE
Signature void tri EnqueueCall (in TriPortldType tsiPortld,

in Tri AddressType SUTaddr ess,

in Tri Component | dType component | d,
in TriSignaturel dType signatureld,
in TriParameterLi st Type paraneterlList)

In Parameters t si Port | d identifier of the test system interface port via which the procedure call is enqueued
by the SUT Adapter.

SUTaddr ess (optional) source address within the SUT.

conmponent | d identifier of the receiving test component.

si gnat ur el d identifier of the signature of the procedure call.

par amet er Li st alist of encoded parameters which are part of the indicated signature. The
parametersin par anet er Li st are ordered as they appear in the TTCN-3
signature declaration.

Out Parametersn.a
Return Value void

Constraints This operation can be called by the SA after it has received a procedure call from the SUT. It can
only be used when't si Por t | d has been either previously mapped to a port of conponent | d
or referenced in the previoust r i Execut e statement.

Intheinvocation of at ri EnqueueCal | operation al in and inout procedure parameters contain
encoded values. All out procedure parameters shall contain the distinct value of nul | since they
areonly relevant in the reply on the procedure call but not in the procedure call itself.
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Effect The TE can enqueue this procedure call with the signature identifier si gnat ur el d at the port of
the component conponent | d towhichthe TSI portt si Port | d is mapped. The decoding of
procedure parameters has to be done in the TE.

No error shall be indicated by the TE in case the value of any out parameter is non-null.

e triEnqueueReply SA - TE

Signature voi d tri EnqueueReply(in TriPortldType tsiPortld,
in Tri AddressType SUTaddr ess,
in Tri Conponent | dType conponent | d,
in TriSignaturel dType si gnatureld,
in TriParaneterlListType paraneterlList,
in TriParaneterType returnval ue)

In Parameters t si Port | d identifier of the test system interface port via which the reply is enqueued by the
SUT Adapter.

SUTaddr ess (optiona) source address within the SUT.

conponent | d identifier of the receiving test component.

si gnat ur el d identifier of the signature of the procedure call.

par anet er Li st alist of encoded parameters which are part of the indicated signature. The
parametersin par anet er Li st are ordered asthey appear in the TTCN-3
signature declaration.

returnVal ue (optional) encoded return value of the procedure call.

Out Parametersn.a
Return Value void

Constraints This operation can be called by the SA after it has received areply from the SUT. It can only be
used whent si Por t | d has been either previously mapped to a port of conponent | d or
referenced in the previoust r i Execut e statement.

Intheinvocation of at ri EnqueueRepl y operation all out and inout procedure parameters and
the return value contain encoded values. All in procedure parameters shall contain the distinct
value of nul | since they are only of relevance to the procedure call but not in the reply to the call.
If no return type has been defined for the procedure signature in the TTCN-3 ATS, the distinct
value nul | shall be used for the return value.

Effect The TE can enqueue this reply to the procedure call with the signature identifier si gnat ur el d
at the port of the component conponent | d to whichthe TSI portt si Port | d is mapped. The
decoding of the procedure parameters has to be done within the TE.

No error shall be indicated by the TE in case the value of any in parameter or a non-defined return
valueisnon-null.

« triEnqueueException SA - TE
Signature void tri EnqueueException (in TriPortldType tsiPortld,
in Tri AddressType SUTaddr ess,

in Tri Conponent| dType conponentld,
in TriSignaturel dType signatureld,
in Tri ExceptionType exception)

In Parameters tsiPortld identifier for the test system interface port via which the exception is enqueued
by the SUT Adapter.
SUTaddr ess (optional) source address within the SUT.
si gnat ur el d identifier of the signature of the procedure call which the exception is associated
with.
exception  theencoded exception.

Out Parametersn.a

Return Value void
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Constraints This operation can be called by the SA after it has received areply from the SUT. It can only be
used whent si Por t | d has been either previously mapped to a port of conponent | d or
referenced in the previoust r i Execut eTest Case statement.

Intheinvocation of at ri EnqueueExcept i on operation except i on shall contain an
encoded value.

Effect The TE can enqueue this exception for the procedure call with the signature identifier
si gnat ur el d at the port of the component conponent | d to whichthe TSI portt si Port | d
is mapped.
The decoding of the exception has to be done within the TE.

7.5.4 Miscellaneous operations

« triSUTactionIinformal TE - SA

Signature Tri StatusType tri SUTactionlnformal (in string description)
In Parameters descri pti on aninformal description of an action to be taken on the SUT.
Out Parametersn.a

Return Value Thereturn status of thet r i SUTact i onl nf or mal operation. The return status indicates the
local success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executesa TTCN-3 SUT action operation, which only
contains a string.

Effect On invocation of this operation the SA shall initiate the described actions to be taken on the SUT,
e.g. turnon, initialize, or send a message to the SUT.
Thet ri SUTact i onl nf or mal operation returns TRI_OK on successful execution of the
operation, TRI_Error otherwise. Notice that the return value of this TRI operation does not make
any statement about the success or failure of the actionsto be taken on the SUT.

e triSUTactionTemplate TE - SA

Signature Tri StatusType tri SUTactionTenpl ate(in Tri Acti onTenpl at eType
t enpl at eVal ue)

In Parameters t enpl at eVal ue the encoded value of the action template.
Out Parametersn.a

Return Value Thereturn statusof thet ri SUTact i onTenpl at e operation. The return status indicates the
local success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executesa TTCN-3 SUT action operation, which uses a
template.
The encoding of the action template value hasto be done in the TE prior to this TRI operation call.

Effect On invocation of this operation the SA shall initiate the actions to be taken on the SUT using the
passed template value, e.g. turn on, initialize, or send a message to the SUT.
Thet ri SUTact i onTenpl at e operation returns TRI_OK on successful execution of the
operation, TRI_Error otherwise. Notice that the return value of this TRI operation does not make
any statement about the success or failure of the actionsto be taken on the SUT.
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7.6 Platform Interface Operations

*« triPAReset TE - PA

Signature Tri StatusType tri PAReset ()
In Parameters n.a
Out Parametersn.a

Return Value Thereturn status of thet r i PAReset operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation can be called by the TE at any time to reset the PA.

Effect The PA shall reset all timing activities which it is currently performing, e.g. stop al running
timers, discard any pending timeouts of expired timers.
Thet ri Reset SA operation returns TRI_OK in case the operation has been performed
successfully, TRI_Error otherwise.

7.6.1  Timer Operations

e triStartTimer TE - PA

Signature Tri StatusType triStartTinmer(in TriTinmerldType tinmerld,
in TriTimerDurationType
ti merDuration)

In Parameters tinerldidentifier ofthetimerinstance.
timerDuration duration of the timer in seconds.

Out Parametersn.a

Return Value Thereturn statusof thet ri St art Ti mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when atimer needs to be started.

Effect On invocation of this operation the PA shall start the indicated timer with the indicated duration.
The timer runs from the value zero (0.0) up to the maximum specified by t i mer Dur at i on.
Should the timer indicated by t i mer | d already be running it isto be restarted. When the timer
expiresthe PA will call thet ri Ti meout () operationwithti nerld.
Thetri Start Ti mer operation returns TRI_OK if the timer has been started successfully,
TRI_Error otherwise.

e triStopTimer TE - PA

Signature Tri StatusType tri StopTinmer(in TriTimerldType tinerld)
In Parameters tinerld identifier of the timer instance.
Out Parametersn.a.

Return Value Thereturn statusof thet ri St opTi mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when atimer is to be stopped.
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Effect On invocation of this operation the PA shall usethet i ner | d to stop the indicated timer instance.
The stopping of an inactive timer, i.e. atimer which has not been started or has aready expired,
should have no effect.

Thetri St opTi mer operation returns TRI_OK if the operation has been performed
successfully, TRI_Error otherwise. Notice that stopping an inactive timer isavalid operation. In
this case TRI_OK shall be returned.

* triReadTimer TE - PA

Signature Tri StatusType tri ReadTinmer(in TriTimerldType timerld,
out Tri TinmerDurationType el apsedTi ne)

In Parameters tinerld identifier of thetimer instance
Out Parametersel apsedTi ne value of the time elapsed since the timer has been started in seconds

Return Value Thereturn status of thet r i ReadTi mer operation. The return status indicates the local success
(TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation may be called by the TE when a TTCN-3 read timer operation is to be executed on
the indicated timer (see clause 7.1.3).

Effect On invocation of this operation the PA shall usethet i mer | d to access the time that elapsed
since thistimer was started. The return value el apsedTi e shall be provided in seconds. The
reading of an inactive timer, i.e. atimer which has not been started or aready expired, shall return
an elapsed time value of zero.

Thet ri ReadTi mer operation returns TRI_OK if the operation has been performed
successfully, TRI_Error otherwise.

e triTimerRunning TE - PA

Signature Tri StatusType tri TinerRunning(in TriTinmerldType tinerld,
out bool ean runni ng)

In Parameters tiner |d identifier of thetimer instance.
Out Parametersrunni ng  status of the timer.

Return Value Thereturn status of thet ri Ti mer Runni ng operation. The return status indicates the local
success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation may be called by the TE when a TTCN-3 running timer operation isto be executed
on the indicated timer (see clause 7.1.3).

Effect On invocation of this operation the PA shall usethet i mer | d to access the status of the timer.
The operation setsr unni ng to the boolean valuet r ue if and only if the timer is currently
running.

Thet ri Ti mer Runni ng operation returns TRI_OK if the status of the timer has been
successfully determined, TRI_Error otherwise.

¢ triTimeout PA - TE

Signature void triTinmeout(in TriTinerldType tinerld)
In Parameters tinerld identifier of the timer instance.

Out Parametersn.a

Return Value void

Constraints This operation is called by the PA after atimer, which has previously been started using the
tri StartTi mer operation, has expired, i.e. it has reached its maximum duration value.
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Effect Thetimeout withthet i ner | d can be added to the timeout list in the TE. The implementation of
this operation in the TE has to be done in such a manner that it addresses the different TTCN-3
semantics for timers defined in [2] (see dso clause 6.1.2).

7.6.2 Miscellaneous operations

* triExternalFunction TE - PA

Signature Tri St at usType tri External Function
(in Tri Functionl dType functionld,
i nout Tri ParaneterlListType paraneterlList,
out Tri Par anmet er Type returnVval ue)

In Parameters functionld identifier of the external function.

INnOut Parameters par anet er Li st alist of encoded parameters for the indicated function. The parametersin
par amet er Li st are ordered as they appear in the TTCN-3 function
declaration.

Out Parametersr et ur nVal ue (optional) encoded return value.

Return Value Thereturn status of thet ri Ext er nal Functi on operation. The return status indicates the
local success (TRI_OK) or failure (TRI_Error) of the operation.

Constraints This operation is called by the TE when it executes a function which is defined to be TTCN-3
external (i.e. all non-external functions are implemented within the TE).
Intheinvocation of at ri Ext er nal Funct i on operation by the TE all in and inout function
parameters contain encoded values. All out function parameters shall contain the distinct value of
nul | sincethey are only of relevance in the return from the external function but not in its
invocation. No error shall be indicated by the PA in case the value of any out parameter is non-
null.

Effect For each external function specified in the TTCN-3 ATS the PA shall implement the behaviour.
On invocation of this operation the PA shall invoke the function indicated by the identifier
functi onl d. It shall accessthe specified in and inout function parametersin
par anmet er Li st , evaluate the external function using the values of these parameters, and
compute values for inout and out parametersin par anet er Li st . The operation shall then
return encoded values for all inout and out function parameters, the distinct value of nul | for all
in parameters, and the encoded return val ue of the external function.

If no return type has been defined for this external function in the TTCN-3 ATS, the distinct value
nul | shall be used for the latter.

Thet ri Ext er nal Funct i on operation returns TRI_OK if the PA completes the evaluation of
the external function successfully, TRI_Error otherwise.

Note that whereas all other TRI operations are considered to be non-blocking, the

tri Ext er nal Functi on operation is considered to be blocking. That means that the operation
shall not return before the indicated external function has been fully evaluated. External functions
have to be implemented carefully as they could cause deadlock of test component execution or
even the entire test system implementation.
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8 Java Language Mapping

8.1 Introduction

This clause introduces the TRI Java language mapping. For efficiency reasons a dedicated language mapping is
introduced instead of using the OMG IDL to Javalanguage.

The Javalanguage mapping for the TTCN-3 Runtime I nterface defines how the IDL definitions described in clause 7
are mapped to the Java language. The language mapping is independent of the used Java version as only basic Java
language constructs are used.

8.2 Names and Scopes

8.2.1 Names

Although there are no conflicts between identifiers used in the IDL definition and the Java language some naming
translation rules are applied to the IDL identifiers.

o Javaparameter identifiers shall start with alower case letter, and subsequent part building the parameter
identifier start with a capital letter. For example the IDL parameter identifier SUTaddr ess mapsto
sut Addr ess in Java

e Javainterfacesor classidentifiers are omitting the trailing Type used in the IDL definition. For example the
IDL typeTri Port | dType mapstoTri PortldinJava

The resulting mapping conforms with the standard Java coding conventions.

8.2.2 Scopes

TheIDL modulet ri | nt er f ace ismapped to the Javapackageor g. et si . ttcn3.tri.All IDL type
declarations within this modul e are mapped to Java classes or interface declarations within this package.

8.3 Type Mapping

8.3.1 Basic Type Mapping

Table 3 gives an overview on how the used basic IDL types are mapped to the Java types.

Table 3: Basic type mappings

IDL Type Java Type
bool ean org.etsi.ttcn.tri.Tri Bool ean
string java.l ang. String

Other IDL basic types are not used within the IDL definition.
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83.11 Boolean

The IDL bool ean typeis mapped to the interfaceor g. et si . ttcn. tri. Tri Bool ean, so that objects
implementing this interface can act as holder objects.

The following interface isdefined for or g. et si . ttcn. tri. Tri Bool ean:
/1 TriBool ean

package org.etsi.ttcn.tri;

public interface TriBool ean {

public void set Bool eanVal ue( bool ean val ue);
publ i ¢ bool ean get Bool eanVal ue();

}
Methods

- set Bool eanVal ue(bool ean val ue)
Setsthis Tr i Bool ean to the boolean valueval ue.
- get Bool eanVal ue()

Returns the boolean value represented by this Tr i Bool ean.

8.3.1.2 String

TheIDL st ri ng typeismappedtothej ava. | ang. Stri ng class without range checking or bounds for characters
in the string. All possible strings defined in TTCN-3 can be convertedtoj ava. | ang. Stri ng.

8.3.2 Structured Type Mapping

The TRI IDL description defines user defined types as native types. In the Java language mapping these types are
mapped to Java interfaces. The interfaces define methods and attributes being available for objects implementing this
interface.

8.3.2.1 TriPortldType

Tri Port 1 dType ismapped to the following interface:

// TR IDL TriPortldType
package org.etsi.ttcn.tri;
public interface TriPortld {

public String get Port Nane() ;
public Tri Conponentld get Conponent();
publ i c bool ean isArray();
public int get Port | ndex();
}
Methods

- get Port Nane()
Returns the port name as defined in the TTCN-3 specification.
- get Conmponent ()
Returns the component identifier that thisTr i Por t | d belongs to as defined in the TTCN-3 specification.
- isArray()
Returnst r ue if thisport is part of an port array, f al se otherwise.
- getPortlndex()

Returns the port index if this port is part of a port array starting at zero. If the port is not part of a port array,
then -1 isreturned.

ETSI



27

8.3.2.2 TriPortldListType

Tri Port | dLi st Type is mapped to the following interface:

/1 TR IDL TriPortldListType
package org.etsi.ttcn.tri;
public interface TriPortldList {
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Returns an Enumeration over the portsin the list. The enumeration provides the ports in the same order as

public int size();
publ i c bool ean i sEmpty();
public java.util.Enunmeration getPortlds();
} public TriPortld get (i nt index);
Methods
- size()
Returns the number of portsin thislist.
- i sEnpty()
Returnstrueif thislist contains no ports.
- getPortlds()
they appear in thelist.
- get(int index)
Returnsthe Tri Por t | d at the specified position.
8.3.2.3 TriComponentldType

Tri Conponent | dType is mapped to the following interface:

/1 TRl 1DL Tri Conmponent| dType
package org.etsi.ttcn.tri;
public interface Tri Conponentld {

public String get Conmponent 1 d() ;
public String get Component TypeNane() ;
public TriPortldList getPortList();
publ i c bool ean equal s(Tri Conponent|d port);
}
Methods

- get Conponent 1d()

Returns a representation of this unique component identifier.

- get Conponent TypeNane()

Returns the component type name as defined in the TTCN-3 specification.

- getPortlList()

Returns the component's port list as defined in the TTCN-3 specification.

equal s(Tri Conponent | d conponent)

Compares component with this Tr i Conponent | d for equality. Returnst r ue if and only if both
components have the same representation of this unique component identifier, f al se otherwise.
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8.3.24 TriMessageType

Tri MessageType is mapped to the following interface:

/1 TR 1DL Tri MessageType

package org.etsi.ttcn.tri;

public interface Tri Message {
public byte[] getEncodedMessage();
public void set EncodedMessage(byte[] nessage);
publ i c bool ean equal s(Tri Message nessage);

}
Methods

- get EncodedMessage()
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Returns the message encoded according the coding rules defined in the TTCN-3 specification.

- set EncodedMessage(byte[] nessage)

Sets the encoded message representation of this Tr i Message to message.

- equal s(Tri Message nessage)

Compares message with this Tr i Message for equality. Returnst r ue if and only if have the same encoded

representation, f al se otherwise.

8.3.25 TriAddressType

Tri Addr essType ismapped to the following interface:

/1 TRl 1DL Tri AddressType

package org.etsi.ttcn.tri;

public interface Tri Address {
public byte[] getEncodedAddress();
public void set EncodedAddr ess(byte[] address);
publ i c bool ean equal s(Tri Address address);

}
Methods

- get EncodedAddr ess()
Returns the encoded address.

- set EncodedAddress(byte[] address)

Set the encoded address of thisTr i Addr ess to addr ess.

- equal s(Tri Address address)

Compares address with this Tr i Addr ess for equality. Returnst r ue if and only if have the same encoded

representation, f al se otherwise.

8.3.2.6 TriSignatureldType

Tri Si gnat ur el dType ismapped to the following interface;

/1 TRI 1DL TriSignaturel dType

package org.etsi.ttcn.tri;

public interface Tri Signatureld {
public String getSignatureName();
public void set Si gnat ur eNanme(String si gNane) ;
publ i ¢ bool ean equal s(Tri Si gnatureld sig);
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Methods
- get Si gnat ur eName()
Returns the signature identifier as defined in the TTCN-3 specification.
- set SignatureNane(String sigNane)
Sets the signature identifier of thisTr i Si gnat ur el d tosi gNane.
- equal s(Tri Signatureld sig)
Comparessig with this Tr i Si gnat ur el d for equality. Returnst r ue if and only if both signatures have
the same signature identifier, f al se otherwise.
8.3.2.7 TriParameterType

Tri Par amet er Type is mapped to the following interface:
/] TR IDL TriParaneterType
package org.etsi.ttcn.tri;
public interface TriParaneter {
public String getParaneterName();
public void set Par anet er Name(Stri ng nane) ;
public int get Par anet er Passi nghbde() ;
public void set Par anmet er Passi nghbde(i n node) ;
public byte[] getEncodedParaneter();
public void set EncodedPar anet er (byte[] paraneter);

}
8.3.2.8 Methods

- get Par anet er Nane()
Returns the parameter name as defined in the TTCN-3 specification.
- set ParaneterNane(String nane)
Setsthe name of this Tr i Par amet er parameter to narre.
- get Par anet er Passi nghbde()
Returns the parameter passing mode of this parameter.
- set Paranet er Passi nghvbde(i nt node)
Sets the parameter mode of this Tr i Par anet er parameter to node.
- get EncodedPar anet er ()

Returns the encoded parameter representation of this Tr i Par anet er , or the null object if the parameter
contains the distinct value null (see also clause 7.5.3).

- set EncodedPar anet er (byte[] paraneter)

Sets the encoded parameter representation of thisTr i Par anet er to parameter. If the distinct value null
shall be set to indicate that this parameter holds no value, the Java null shall be passed as parameter (see aso
clause 7.5.3).
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8.3.2.9 TriParameterPassingModeType

Tri Par amet er Passi nghMbdeType ismapped to the following interface:

/1 TRl IDL Tri ParaneterPassi ngvbdeType

package org.etsi.ttcn.tri;

public interface Tri ParaneterPassi nghvbde {
public final static int TRI_IN

public final static int TR _INOUT = 1,
public final static int TRI_OQUT = 2;
}
Constants

- TR _IN
Will be used to indicate that a Tr i Par anet er isanin parameter.
- TRl _I NOUT
Will be used to indicate that a Tr i Par anet er isan inout parameter.
- TR _OUT

Will be used to indicate that a Tr i Par anet er isan out parameter.

8.3.2.10 TriParameterListType

Tri Par amet er Li st Type is mapped to the following interface:

// TRl IDL TriParaneterlListType
package org.etsi.ttcn.tri;
public interface Tri ParaneterlList {

public int size();

public bool ean i sEmpty();

public java.util.Enumeration getParanmeters();

public Tri Paraneter get (i nt index);

public void clear();

public void add(Tri Paranet er paraneter);
}
Methods

- size()

Returns the number of parametersin thislist.
- i sEnpty()

Returnstrueif thislist contains no parameters.
- getParaneters()

Returns an Enumeration over the parameters in the list. The enumeration provides the parameters in the same
order asthey appear inthe list.

- get(int index)

Returnsthe Tr i Par anet er at the specified position.
- clear()

Removes all parametersfromthis Tr i Par anmet er Li st .
- add(Tri Paraneter paraneter)

Adds par anet er totheend of thisTri Par anet er Li st .
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8.3.2.11 TriExceptionType

Tri Excepti onType is mapped to the following interface:

/1 TR IDL TriExceptionType

package org.etsi.ttcn.tri;

public interface Tri Exception {
public byte[] getEncodedException();
public void set EncodedExcepti on(byte[] nessage);
publ i c bool ean equal s(Tri Exception exc);

}
Methods

- get EncodedExcepti on()

Returns the exception encoded according to the coding rules defined in the TTCN-3 specification.
- set EncodedMessage(byte[] exc)

Sets the encoded exception representation of thisTr i Except i on to exc.
- equal s(Tri Exception exc)

Compares exc with thisTr i Except i on for equality. Returnst r ue if and only if both exceptions have the
same encoded representation, f al se otherwise.

8.3.2.12 TriTimerldType

Tri Ti mer | dType ismapped to the following interface:

/1 TR 1DL TriTimerldType
package org.etsi.ttcn.tri;
public interface TriTinerld {
public String getTi merNane();
publ i c bool ean equal s(Tri Tinmerld timer);

}
Methods

- get Ti mer Name()

Returns the name of thistimer identifier as defined in the TTCN-3 specification. In case of implicit timersthe
result isimplementation dependent (see clause 6.1.2).

- equals(TriTinerld tiner)

Comparestimer withthis Tr i Ti ner | d for equality. Returnst r ue if and only if both timersidentifiers
represent the same timer, f al se otherwise.

8.3.2.13 TriTimerDurationType

Tri Ti mer Dur at i onType is mapped to the following interface:

/1 TRl 1DL TriTi merDurationType
package org.etsi.ttcn.tri;
public interface Tri TinmerDuration {
public double getDuration();
public void set Durati on(doubl e duration);
publ i c bool ean equal s(Tri Ti mer Duration duration);

}
Methods

- getDuration()

Returns the duration of atimer as double.
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- setDuration(doubl e duration)
Setsthe duration of thisTr i Ti mer Dur at i on todur ati on.
- equal s(Tri Ti merDurati on duration)

Compares duration with this Tr i Ti mer Dur at i on for equality. Returnst r ue if and only if both have the
same duration, f al se otherwise.

8.3.2.14 TriFunctionldType

Tri Functionl dType ismapped to the following interface:
/1 TRl 1DL TriFunctionldType
package org.etsi.ttcn.tri;
public interface TriFunctionld {
public String toString();

public String getFunctionNane();
publ i ¢ bool ean equal s(Tri Functionld fun);

}
8.3.2.15 Methods

- toString()

Returns the string representation of the function as defined in TTCN-3 specification.
- get Functi onName()

Returns the function identifier as defined in the TTCN-3 specification.
- equal s(Tri Functionld fun)

Compares fun with this Tr i Funct i onl d for equality. Returnst r ue if and only if both functions have the
same function identifier, f al se otherwise.

8.3.2.16 TriTestCaseldType

Tri Test Casel dType ismapped to the following interface:
/1 TR DL Tri Test Casel dType
package org.etsi.ttcn.tri;
public interface Tri Test Caseld {
public String toString();

public String getTestCaseName();
publ i ¢ bool ean equal s(Tri Test Caseld tc);

}
Methods

- toString()

Returns the string representation of the test case as defined in TTCN-3 specification.
- get Test CaseNane()

Returns the test case identifier as defined in the TTCN-3 specification.
- equal s(Tri TestCaseld tc)

Comparestc withthisTri Test Casel d for equality. Returnst r ue if and only if both test cases have the
same test case identifier, f al se otherwise.
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8.3.2.17 TriActionTemplateType

Tri ActionTenpl at eType ismapped to the following interface:
/1 TR DL TriActionTenpl at eType
package org.etsi.ttcn.tri;
public interface Tri ActionTenpl ate {
public String toString();
public byte[] getEncodedTenplate();
publ i c bool ean equal s(Tri Acti onTenpl ate acti onTenpl ate);

}
Methods

- toString()

Returns the string representation of the encoded Tri Acti onTenpl at e.
- get EncodedTenpl at e()

Returns the encoded template according the coding rules defined in the TTCN-3 specification.
- equal s(Tri ActionTenpl ate acti onTenpl at e)

Comparesact i onTenpl at e withthisTri Acti onTenpl at e for equality. Returnst r ue if and only if
have the same encoded representation, f al se otherwise.

8.3.2.18 TriStatusType

Tri St at usType ismapped to the following interface:

/1 TriStatusType

package org.etsi.ttcn.tri;

public interface Tri Status {
public final static int TR _OK
public final static int TRl _ERROR

o
'
S e

public String toString();

public int get Status();
public void set Status(int status);
publ i c bool ean equal s(Tri Status status);
}
Methods

- toString()

Returns the string representation of the status.

get St at us()
Returns the status of this Tr i St at us.
- setStatus(int status)

Sets the status of thisTri St at us.

equal s(Tri Status status)

Compares status with this Tr i St at us for equality. Returnst r ue if and only if they have the same status,
f al se otherwise.
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8.4 Constants

Within this Java language mapping constants have been specified. All constants are defined publ i ¢ fi nal
st at i ¢ and are accessible from every object from every package. The constants defined within this clause are not
defined with the IDL section. Instead they result from the specification of the TRI IDL types marked as native.

The following constants can be used to determine the parameter passing mode of TTCN-3 parameters (see also
clause 8.3.2.7).

org.etsi.tten.tri. Tri Paranet er Passi nghbde. TRI _I' N;
org.etsi.tten.tri. Tri Paranet er Passi nghbde. TRI _I NOUT;
org.etsi.ttcn.tri.Tri ParaneterPassi ngMde. TRl _QUT;

For the distinct parameter value nul | , the encoded parameter value shall be set to Javanul | .

The following constants shall be used to indicate the local success of an method (see also clause 8.3.2.18)

org.etsi.tten.tri.TriStatus. TRI_OK;
org.etsi.tten.tri. Tri Status. TRI_ERROR;

8.5 Mapping of Interfaces

The TRI IDL definition defines two interfaces, thet ri Communi cati on andthetri Pl at f or m interface. Asthe
operations are defined for different directions within thisinterface, i.e. some operations can only be called by the
TTCN-3 Executable (TE) on the System Adapter (SA) while others can only be called by the SA onthe TE. Thisis
reflected by dividing the TRI IDL interfacesin two sub interfaces, each suffixed by the called entity.

Table 4: Sub Interfaces

Calling/Called TE SA PA
TE - Tri Conmruni cati onSA tri Pl atfornmPA
SA Tri Conmuni cati onTE - -
PA Tri Pl at f or niTE - -

All methods defined in this interfaces should behave as defined in clause 7.

8.5.1 Out and InOut Parameter Passing Mode
Thefollowing IDL typesare used inout ori nout parameter passing mode:
o TriParaneter
e TriParaneterlList
* Tri Bool ean

e TriTinerDuration

In case they areused inout or i nout parameter passing mode objects of the respective class will be passed with the
method call. The called entity can then access methods to set the return values.
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85.2 triCommunication - Interface

Thetri Conmruni cat i on interfaceisdivided into two sub interfaces, thet r i Contruni cat i onSA interface,
defining calls fromthe TE to the SA and thet r i Conmuni cat i onTE interface, defining calls from the SA to the TE.

8521 triCommunicationSA

Thet ri Communi cat i onSA interface is mapped to the following interface:

[/ Tri Conmuni cation

/Il TE -> SA

package org.etsi.ttcn.tri;

public interface Tri Comruni cati onSA {
/] Reset Operation
/1 Ref: TRI-Definition 7.5.1
Tri Status tri SAReset ();

/'l Connection handling operations
/1 Ref: TRI-Definition 7.5.2
public TriStatus tri ExecuteTestcase(Tri Test Caseld
test Casel d, Tri PortldList tsiPorts);
/1 Ref: TRI-Definition 7.5.3
public TriStatus tri Map(Tri Portld conpPortld, TriPortld tsiPortld);
/1 Ref: TRI-Definition 7.5.4
public TriStatus tri Unmap(TriPortld conpPortld, TriPortld tsiPortld);

/'l Message based communi cation operations

/1 Ref: TRI-Definition 7.5.5

public TriStatus tri Send(Tri Conponentld conponentld, TriPortld tsiPortld,
Tri Address address, Tri Message sendMessage);

/'l Procedure based communi cation operations
/1 Ref: TRI-Definition 7.5.7
public TriStatus triCall (Tri Conponentld conponentld,
TriPortld tsiPortld, TriAddress sutAddress,
Tri Signatureld signatureld, TriParaneterlList paraneterlList);

// Ref: TRI-Definition 7.5.8

public TriStatus tri Reply(Tri Conponentld conponentld,
TriPortld tsiPortld, TriAddress sutAddress,
Tri Signatureld signatureld, TriParaneterlList paraneterlList,
Tri Paranet er returnVal ue);

// Ref: TRI-Definition 7.5.9

public TriStatus triRaise(TriPortld tsitPortld, TriAddress sut Address,
Tri Signatureld signatureld,
Tri Exception exception);

/'l M scel | aneous operations
/1l Ref: TRI-Definition 7.5.13
public TriStatus tri SutActionlnformal (String description);

[/l Ref: TRI-Definition 7.5.14
public TriStatus tri SutActionTenplate(Tri ActionTenpl ate tenpl ateVal ue);

85.2.2 triCommunicationTE

Thet ri Communi cat i onTE interface is mapped to the following interface:

/[ Tri Comuni cation
Il SA -> TE
package org.etsi.ttcn.tri;
public interface Tri Comruni cati onTE {
/'l Message based communi cation operations
/1l Ref: TRI-Definition 7.5.6
public void tri EnqueueMsg(TriPortld tsiPortld,
Tri Address sut Address, Tri Conponentld conponentl|d,
Tri Message recei vedMessage) ;

/'l Procedure based communi cation operations
/1l Ref: TRI-Definition 7.5.10
public void triEnqueueCall (TriPortld tsiPortld,
Tri Address SUTaddress, Tri Conponentld conponentl|d,
Tri Signatureld signatureld, TriParaneterList paraneterList );

/!l Ref: TRI-Definition 7.5.11

public void tri EnqueueReply(TriPortld tsiPortld, Tri Address address,
Tri Conponent | d conponentld, TriSignatureld signatureld,
Tri Paramet erLi st paraneterList, TriParanmeter returnVal ue);
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/1 Ref: TRI-Definition 7.5.12
public void tri EnqueueException(TriPortld tsiPortld,
Tri Address sut Address, Tri Conponentld conponentld,
Tri Signatureld signatureld, TriException exception);

85.3 triPlatform - Interface

Thetri Pl at f or m interfaceisdivided in two sub interfaces, thet ri Pl at f or mPA interface, defining calls from
the TEtothe PA andthet ri Pl at f or nTTE interface, defining calls from the PA to the TE.

853.1 TriPlatformPA

Thetri Pl at f or nPA interface is mapped to the following interface:

/1 TriPlatform

/1 TE -> PA

package org.etsi.ttcn.tri;

public interface Tri Pl atfornPA {
/1 Ref: TRI-Definition 7.6.1
public TriStatus tri PAReset ();

/1 Timer handling operations

/1l Ref: TRI-Definition 7.6.2

public TriStatus triStartTimer(TriTinmerld tinmerld,
Tri Ti merDuration timerDuration);

// Ref: TRI-Definition 7.6.3
public TriStatus tri StopTimer(TriTimerld tinerld);

/1 Ref: TRI-Definition 7.6.4
public TriStatus tri ReadTimer(Tri Timerld tinerld,
Tri Ti merDurati on el apsedTi ne) ;

/!l Ref: TRI-Definition 7.6.5
public TriStatus tri TimerRunning(TriTinmerld tinmerld,
Tri Bool ean running);

/1 M scel | aneous operations

/!l Ref: TRI-Definition 7.6.7
public TriStatus tri External Function(Tri Functionld functionld,
Tri Paranet erLi st paraneterList, TriParanmeter returnVal ue);

85.3.2 TriPlatformTE

Thetri Pl at f or MTE interface is mapped to the following Java interface:

/1 TriPlatform
/Il PA -> TE
package org.etsi.ttcn.tri;
public interface Tri Pl atfornflE {
/1l Ref: TRI-Definition 7.6.6
public void triTineout(TriTimerld timerld);

8.6 Optional Parameters

Clause 7.4 defines that areserved value shall be used to indicate the absence of an optional parameter. For the Java
language mapping the Javanul | value shall be used to indicate the absence of an optional value. For exampleif in the
t ri Send operation the address parameter shall be omitted the operation invocation shall be

tri Send(conmponentld, tsiPortld, null, sendMessage).

8.7 TRI Initialization

All methods are non-static, i.e. operations can only be called on objects. As the present document does not define
concrete implementation strategies of TE, SA, and PA the mechanism how the TE, the SA, or the PA get to know the
handles on the respective objectsis out of scope of the present document.

Tool vendors shall provide methods to the devel opers of SA and PA to register the TE, SA, and PA to their respective
communication partner.

ETSI



37 ETSI TR 102 043 V1.1.1 (2002-04)

8.8 Error Handling

Beside the error handling as defined in clause 7.2 no additional error handling is defined within this Java language
mapping. In particular no exception handling mechanisms are defined.

9 ANSI C Language Mapping

9.1 Introduction

This clause defines the TRI ANSI-C language mapping for the abstract data types specified in clause 7.3. For basic IDL
types, the mapping conforms to OMG recommendations.

9.2 Names and scopes

e C parameter identifiers shall start with alower case letter, and subsequent part building the parameter identifier
start with a capital |etter. For example the IDL parameter SUTaddr ess mapsto sut Addr ess inC.

e Abstract datatype identifiersin C are omitting the trailing Ty pe used in the IDL definition. For example the
IDL typeTri Port |1 dType mapstoTri PortldinC.

Older C specifications have restricted the identifier uniqueness to the most significant 8 characters. Nevertheless, the
recent ANSI-C specifications have moved this limitation to the 31 most significant characters. Aside from thisissue, no
naming or scope conflicts have been identified in this mapping.
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9.2.1  Abstract Type Mapping
TRI ADT ANSI C Representation Notes and comments
Tri Acti onTenpl ate Bi naryString
Tri Addr ess Bi naryString

Tri Component | d

typedef struct
Tri Conponent |l d
{
Bi naryString conplnst;
Qual i fi edName conmpType;
} Tri Conponent | d;

complnst is for component instance.

Tri Exception

Bi naryString

Tri Functionld

Qual i fi edNane

Tri Message

Bi naryString

Tri Par anet er Li st

typedef struct

Tri Par anet er Li st

{
Tri Paraneter* parlist[];
l ong int | engt h;

} Tri ParaneterlList;

No special values mark the end of
parList[]. The length field shall be
used to traverse this array properly.

Tri Par anet er

typedef struct Tri Paraneter

Bi naryString
par;

Tri Par anet er Passi nghbde
node;
} TriParaneter;

Tri Par amet er Passi nghbde

typedef enum

TRI_IN =0,
TRI_INOUT = 1,
TR_OUT =2

} Tri Par anet er Passi nghbde;

Tri PortldLi st

typedef struct TriPortldList

{
Tri Paranet er*
portldList[];
long int
} TriPortldList;

| engt h;

No special values mark the end of
portldList[]. The length field shall be
used to traverse this array properly.

TriPortld

typedef struct TriPortld

{
Tri Conponentld conpl nst;

complnst is for component instance.
For a singular (non-array)
declaration, the portindex value

char* port Name; should be -1.
long int port | ndex; The aux field is for future extensibility
Qual i fi edNanme port Type; of TRI functionality.
voi d* aux;
} TriPortld;
Tri Signatureld Qual i fi edNane
Tri Status long int All negative values are reserved for
#define TRI_ERROR -1 future extension of TRI functionality.
#define TRI_OK 0
Tri Test Casel d Qual i fi edNane
Tri Ti mer Durati on doubl e

TriTimerld

Bi naryString

NOTE: Pending ETSI statement
on timer and snapshot
semantics may influence

future representation.
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9.2.2  ANSI C Type Definitions

C ADT Type definition Notes and comments
Bi naryString typedef struct BinaryString data is a non-null-terminated string.
bits is the number of bits used in
unsi gned char* dat a; data. bits value -1 is used to denote
[ ong int bits; omitted value.
voi d* aux; The aux field is for future extensibility
} BinaryString; of TRI functionality.
Qual i fi edNane typedef struct QualifiedNane The moduleName and objectName
fields are the TTCN-3 identifiers
char* nodul eNane; literally.
char* obj ect Nane; The aux field is for future extensibility
voi d* aux; of TRI functionality.
} QualifiedNane;

9.2.3 IDL Type Mapping

IDL type ANSI C Representation Notes and comments
Bool ean unsi gned char From OMG IDL to C++ mapping
String char* From OMG IDL to C++ mapping

9.24 TRI Operation Mapping

IDL Representation ANSI C Representation
Tri StatusType tri SAReset () Tri Status tri SAReset ()
Tri StatusType tri Execute Tri Status tri Execute
(in TriTest Casel dType test Casel d, (const Tri Test Casel d* t est Casel d,
in TriPortldListType const TriPortldList* tsi PortlList)
tsi PortlList)
Tri StatusType tri Map Tri Status tri Map
(in TriPortldType conpPortld, (const Tri Portld* conpPortld,
in TriPortldType tsiPortld) const TriPortld* tsiPortld)
Tri StatusType tri Unnap Tri Status tri Unmap
(in TriPortldType conpPortld, |[(const TriPortld* conpPortld,
in TriPortldType tsi Portld) const Tri Portld* tsiPortld)
Tri StatusType tri Send Tri Status tri Send
(in TriConponent | dType (const Tri Conmponent | d* conponent I d,
conponent | d, const TriPortld* tsiPortld,
in TriPortldType tsiPortld, const Tri Address* sut Addr ess,
in Tri AddressType SUTaddr ess, const Tri Message* sendMessage)
in Tri MessageType
sendMessage)
voi d tri EnqueueMsg voi d tri EnqueueMsg
(in TriPortldType tsiPortld, (const TriPortld* tsiPortld,
in Tri AddressType SUTaddr ess, const Tri Address* sut Addr ess,
in TriConmponent| dType const Tri Component | d* conponent | d,
conponent | d, const Tri Message*
in Tri MessageType recei vedMessage)
recei vedMessage)
Tri StatusType tri Call TriStatus triCall
(in Tri Conponent | dType (const Tri Component | d* conponent | d,
conponent | d, const TriPortld* tsiPortld,
in TriPortldType tsiPortld, const Tri Address* sut Addr ess,
in Tri AddressType SUTaddr ess, const Tri Si gnaturel d* signatureld,
in TriSignaturel dType const Tri ParaneterlList*
signatureld, par amet er Li st)
in TriParaneterlListType
par anmet er Li st)
Tri StatusType tri Reply Tri Status tri Reply
(in TriConponent | dType (const Tri Conmponent | d* conponent 1 d,
conponent | d, const TriPortld* tsiPortld,
in TriPortldType tsiPortld, const Tri Address* sut Addr ess,
in Tri AddressType SUTaddr ess, const Tri Signatureld* si gnatureld,
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IDL Representation

ANSI C Representation

in TriSignaturel dType
signatureld,

in TriParaneterlListType
par anet er Li st ,

in TriParaneterType
r et ur nVal ue)

const Tri ParaneterlList*
par anet er Li st ,
const Tri Paraneter*

r et ur nVal ue)

Tri StatusType tri Rai se
(in Tri Conponent | dType
conponent | d,

Tri Status tri Rai se
(const Tri Conponent | d*
const TriPortld*

conponent | d,
tsiPortld,

in TriPortldType tsiPortld, const Tri Address* sut Addr ess,
in Tri AddressType SUTaddr ess, const Tri Signatureld* si gnatureld,
in TriSignaturel dType const Tri Exception* exception)
signatureld,
in TriExceptionType exception)
void Tri EnqueueCal | voi d Tri EnqueuecCal |
(in TriPortldType tsiPortld, (const Tri Portld* tsiPortld,
in Tri AddressType SUTaddr ess, const Tri Address* sut Addr ess,
in Tri Conponentld const Tri Conponent | d* conponent |1 d,
conponent | d, const Tri Si gnaturel d* signatureld,
in TriSignaturel dType const Tri ParaneterlList*
signatureld, par amet er Li st)
in TriParaneterlListType
par amet er Li st)
voi d Tri EnqueueRepl y voi d Tri EnqueueRepl y
(in TriPortldType tsiPortld, (const TriPortld* tsiPortld,
in Tri AddressType SUTaddr ess, const Tri Address* sut Addr ess,
in TriConmponent| dType const Tri Conponent | d* conponent | d,
conponent | d, const Tri Si gnaturel d* signatureld,
in TriSignaturel dType const Tri ParaneterlList*
signatureld, par anet er Li st ,
in TriParaneterlListType const Tri Parameter* r et ur nVal ue)
par anet er Li st ,
in TriParaneterType
r et ur nVal ue)
voi d Tri EnqueueExcepti on voi d Tri EnqueueException
(in TriPortldType tsiPortld, (const Tri Portld* tsiPortld,
in Tri AddressType SUTaddr ess, const Tri Address* sut Addr ess,
in TriConmponent| dType const Tri Conponent | d* conponent | d,
conponent I d, const Tri Si gnaturel d* signatureld,
in TriSignaturel dType const Tri Exception* exception)

signatureld,
in Tri ExceptionType

excepti on)

Tri StatusType tri SUTActi onl
(in string description)

nf or nal

Tri Status tri SUTActi onl nf or mal
(const char* description)

Tri StatusType tri SUTActi onTenpl ate

(in TriActionTenpl at eType
t enpl at eVal ue)

tenpl at eVal ue)

Tri Status tri SUTActionTenpl ate
(const Tri ActionTenpl at e*

Tri StatusType tri PAReset ()

Tri Status tri PAReset ()

Tri StatusType tri StartTi mer

TriStatus triStartTi ner

(in TriTinmerldType tinmerld, (const TriTinerld* timerld,
in TriTimerDurationType Tri Ti mer Dur ati on
ti mer Duration) timer Duration)
Tri StatusType tri StopTi ner Tri Status tri StopTi ner
(in TriTinerldType tinmerld) (const Tri Tinerld* timerld)
Tri StatusType tri ReadTi ner Tri Status tri ReadTi ner
(in TriTinmerldType tinmerld, (const TriTinerld* timerld,
out Tri Ti merDurationType Tri Ti mer Dur ati on* el apsedTi ne)
el apsedTi ne)
Tri StatusType tri Ti mer Runni ng Tri Status tri Ti mer Runni ng
(in TriTimerldType tinmerld, (const Tri Timerld* tinerld,
out bool ean runni ng) unsi gned char* runni ng)
void tri Ti meout void tri Ti neout
(in TriTinmerldType timerld) (const Tri Timerld* timerld)
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IDL Representation ANSI C Representation
Tri StatusType tri External Function Tri Status tri External Function
(in Tri Functi onl dType functionld, (const Tri Functionl d* functionld,
i nout Tri ParaneterlListType Tri Par anet er Li st*
par anet er Li st , par anet er Li st ,
out Tri Par amet er Type Tri Par anet er * r et ur nVal ue)
r et ur nVal ue)

9.3 Memory Management

The called party isresponsible for saving any datain its own scope if the datais to be used after function termination. In
other words, the calling party does not guarantee that a pointer is valid after the function call.

9.4 Error handling

No error handling has been defined for this mapping.

10 Use Scenarios

This clause contains use scenarios that should help users of the TRI and tool vendors providing the TRI understand the
semantics of the operations defined within the present document.

Three scenarios are defined in terms of Message Sequence Charts (MSC). A scenario consists of a TTCN-3 code
fragment that uses TTCN-3 communication functions to the SUT as well as timer handling functions. The MSC shows
the interactions between the TE, SA, and PA entities together with the SUT.

Please note that the TTCN-3 fragments are not complete, as the main objective of the fragments are the usage of
dynamic behaviour. All of the presented scenarios use a common preamble sequence of TRI operations shown in
figure 3.

Notice that the M SCs presented in this clause use message pairs to model each TRI operation. The M SC message
triMap followed by triMapOK denotes, for example, that the TRI operation triMap has been invoked by the TE and it
returns successfully from the SA. TRI operation calls are shown using abstract types and values, and are intended to
serve only for illustration purposes. The concrete representation of these parametersin a particular target language is
defined in the respective language mappings.
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msc Preamble

I

trisAResetd

| A

PA

P

reset communication
means

trisSAReset Ok

-

triPAReseth

triPAReset Ok

>

reset all timing

-

triExecuteTestCaselaTestCdse, PortList

establish static communication means,
if neccessary

-

triBcecute Ok

sUT

Figure 3: Common MSC Preamble

First Scenario

The first scenario shows some TTCN-3 timer operations, i.e. start and timer running, message based communication
operations, i.e. send and receive, as well as connection handling operations, i.e. map and unmap.

10.1.1 TTCN-3 Fragment

nmodul e tri Scenariol

{

ext er nal

type port PortTypeMsg nessage {

functi on MyFunction();

i nout

type conponent MyConponent {

port PortTypeMsg MyPort
timer MyTi mer

}

type conponent MTSI ({
port Port TypeMsg PCOL;
}

testcase scenariol()
{

MyPort. cl ear;
M/Port.start;
MyTimer.start(2);

map( MyConponent : MyPort
MyPort . send (integer
if (MTimer.running)

, system PCQL);
5);

integer }
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{
}

el se

{

M/Port.receive(integer:7);

MyFunction();

}
unmap( MyConponent: M/Port, system PCOL);
M/ Port . stop;

}

control {
execute( scenariol() );

}
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10.1.1.1 Message Sequence Chart

msC Scenariol

-
m
Ll
=
]
=
L]
oo
=

I Freamble

tristarnTimerihyTimer, 21

>

tristanTimerdk

-

trifdapibyPart, PCOL

trifdap ok

]

trisendi.)

>

sending Message

trisend Ok

]

triTimerRunning by Timern

>

triTimerRunning k.

triEnguenektestagel 1

tfiEnguenedesiageRephy

o .
< athereise
., o

tnbctemalfunctionddyFencion, )

Evalyate externat function

triEctemalFanction R

trilnmapibyPart, PCOL)

trilnmapok,

-

Figure 4: Use Scenario 1
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10.2 Second Scenario

The second example shows a similar scenario which also uses timed procedure based communication operations which
areinitiated by the test component My Conponent . In this example MyConponent isassumed to run asthe MTC.

10.2.1 TTCN-3 Fragment

nmodul e tri Scenari 02

{

signature MyProc ( in float parl, inout float par2)
excepti on( MyExcepti onType) ;

type record MyExceptionType { FieldTypel parl, FieldType2 par2 }
type port PortTypeProc procedure { out MyProc }

type conponent MyConponent {
port PortTypeProc MyPort;
timer MTiner =7

}

testcase scenario2() runs on MyConponent
{
var float MyVar;

M/Port. cl ear;
MyPort.start;
M/Ti ner.start;

MyVar : = MTi ner. read,;

if (MyVar>5.0) {
MyPort.call (MyProc:{MVar, 5.7}, 5);
alt {
[T MyPort.getreply(MProc:{-, MVar*5}) {}
[T MyPort.catch (MyProc, MyExceptionType:* ) {}
[T MyPort.catch (tineout) {}
}
}
ner . stop;
M/ Port . stop;
}

control {
execute( scenario2() );

}

M/Ti
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msc Scenario?

Freamble

[

|

tristantTimeriMyTimer, 71
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triRea.dTimerOk

ﬁReaﬂTimeriMyTimen

]
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ProregurEE et |
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>
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]

Figure 5: Use Scenario 2

ETSI



a7 ETSI TR 102 043 V1.1.1 (2002-04)

10.3  Third Scenario

Use scenario 3 shows the reception of a procedure call aswell as areply and raising of an exception based on this
received call. Again MyConponent isassumedto runasthe MTC. Fi el dTypel, Fi el dType2, pl,and p2 are
assumed to be defined elsewhere.

10.3.1 TTCN-3 Fragment

nmodul e tri Scenari 03

{

signature MyProc ( in float parl, inout float par2)
excepti on( MyExcepti onType);

type record MyExceptionType { FieldTypel parl, FieldType2 par2 }
type port PortTypeProc procedure { in M/Proc }

type conponent MyConponent {
port PortTypeProc MyPort;
timer MyTimer = 3

}

testcase scenario3(integer x) runs on MyConponent

MyPort.start;
M/Ti ner.start;
alt

{
[l MyPort.getcall (M/Proc:{5.0, 6.0})
{

M/ Ti mer . st op;

}
[x>5] MyTimer.timeout
{
MyPort.reply(M/Proc: {-, 30.0});
}
[ x<=5] MyTimer.timeout
{
MyPort.rai se(M/Proc, M/ExceptionType: {pl, p2} );
}
}
M/Port . stop;
}
control {
execute( scenario3(4) );
}

}
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mEC Scenariod

’

Fezambie

'|

tristanTimeridyTimer, 3

tristartTimerOk

-

¢

alr |
}

trEEngaeue Cal

ﬂE-—‘-queueEaﬂRﬁprf

ST apT bneriiyT imen

Precedure izl

trtopT

triTtmeautidiyTimer: |

ﬁiﬁnqueueﬂm 2t Repdy

THifephl 3

>

Raphyilall

1rifepdyl,

< Rw=5 >

., "

wiTireaut iy T inee |

trifnquenel imenutRephy

| triRaisel

>

RaizzExcepsion

trikaiseQl

>

—_— e e e

Figure 6: Use Scenario 3
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Annex A:
IDL Summary

This clause summarizes the IDL definition of TRI operations as defined in clause 7.

// kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkkk*x*%

/Il Interface definition for the TTCN-3 Runtine Interface

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEEEEEEEEE]

nmodul e trilnterface

{
11

// kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkk*x*%

/1 Types

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEESE]

/1

/1 Connection

native Tri PortldType;

typedef sequence<Tri Portl|dType> Tri PortldLi st Type;
native Tri Conponent | dType;

/1 Communi cati on

native Tri MessageType;

native Tri AddressType;

native Tri Signaturel dType;

native Tri Paraneter Type;

typedef sequence<Tri Paraneter Type> Tri Paranet er Li st Type;
native Tri ExceptionType;

/1 Timng
native Tri Ti mer|dType;
native Tri Ti merDurationType;

/1 M scel | aneous

native Tri Functionl dType;
native Tri Test Casel dType;
native Tri ActionTenpl at eType;
native Tri StatusType;

IV R R R SRR RS EE R R RS EEEEE R EEE R EEEE R R LR

/'l Interfaces

// khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhrrhhdxx

// khkkhkkhkkhkkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhhhhrhrhrhrrrhxx

/1 The communication interface (Ref: TRI-Definition: 7.5)

IR R R R SRR R EE R R ERRE R R R R EEEEEEEEEEE LR

interface tri Conmuni cation

{

/'l Reset operation

/! Ref: TRI-Definition 7.5.1

Tri StatusType tri SAReset ();

/1 Connection handling operations

/1l Ref: TRI-Definition 7.5.2

Tri StatusType tri ExecuteTestCase(in , in TriTestCasel dType testCaseld, in
Tri PortldListType tsiPortlList);

/1l Ref: TRI-Definition 7.5.3
Tri StatusType tri Map(in TriPortldType conpPortld, in TriPortldType tsiPortld);
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I/l Ref: TRI-Definition 7.5.4
Tri StatusType tri Unmap(in TriPortldType compPortld, in TriPortldType tsiPortld);

/] Message based conmunication operations

/1l Ref: TRI-Definition 7.5.5
Tri StatusType tri Send(in Tri Conponent|dType conmponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri MessageType sendMessage);

/1 Ref: TRI-Definition 7.5.6
void tri EnqueueMsg(in TriPortldType tsiPortld , in TriAddressType SUTaddress,
in Tri Conponent | dType conponentld, in Tri MessageType recei vedMessage);

/1 Procedure based communication operations

/1 Ref: TRI-Definition 7.5.7

Tri StatusType triCall (in Tri Conponent!| dType conponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri SignatureldType signatureld,
in TriParaneterlListType paraneterlList);

// Ref: TRI-Definition 7.5.8

Tri StatusType tri Reply(in Tri Conponent!| dType conponentld, in TriPortldType tsiPortld,
in Tri AddressType SUTaddress, in Tri SignatureldType signatureld,

in TriParaneterlListType parameterList, in TriParaneterType returnValue );

/1 Ref: TRI-Definition 7.5.9

Tri StatusType tri Raise(in TriConponent| dType conponentld, in TriPortldType tsiPortld, in
Tri Addr essType SUTaddress, in Tri Signaturel dType signatureld, in Tri ExceptionType
exception);

/1 Ref: TRI-Definition 7.5.10

voi d tri EnqueueCall (in TriPortldType tsiPortld, in Tri AddressType SUTaddress,
in Tri Conponent | dType conponentld, in TriSignatureldType signatureld,

in TriParaneterlistType paraneterlist );

/1 Ref: TRI-Definition 7.5.11

voi d tri EnqueueRepl y(in TriPortldType tsiPortld, in Tri AddressType SUTaddress,
in Tri Conponent|dType conponentld, in TriSignatureldType signatureld,

in TriParaneterlistType paraneterlist, in TriParaneterType returnVal ue );

/!l Ref: TRI-Definition 7.5.12

voi d tri EnqueueException(in TriPortldType tsiPortld, in Tri AddressType SUTaddress,
in TriConponent | dType conponentld, in TriSignatureldType signatureld,

in Tri ExceptionType exception);

/'l M scel | aneous operations

/1 Ref: TRI-Definition 7.5.13
Tri StatusType tri SUTactionlnformal (in string description);

/1 Ref: TRI-Definition 7.5.14
Tri StatusType tri SUTactionTenpl ate(in Tri Acti onTenpl at eType tenpl at eVal ue);

AR R R R R RS EE R R EREE R R EEEEEEEEEEEEEEEEEEE LR

/] The platforminterface (Ref: TRI-Definition: 7.6)

// khkkhkkhkkhkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhrrhhhhhhxx

interface triPlatform

{

/] Reset Operation

/! Ref: TRI-Definition 7.6.1
Tri StatusType tri PAReset ();
/1 Timer handling operations
/1 Ref: TRI-Definition 7.6.2

Tri StatusType triStartTimer(in TriTinerldType tinerld,
in TriTimerDurationType timerDuration);
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/1 Ref: TRI-Definition 7.6.3
Tri StatusType tri StopTinmer(in TriTinmerldType tinmerld);

I/l Ref: TRI-Definition 7.6.4
Tri StatusType tri ReadTinmer(in TriTimerldType tinmerld, out
Tri Ti mer Durati onType el apsedTi ne) ;

I/l Ref: TRI-Definition 7.6.5
Tri StatusType tri TimerRunning(in TriTinmerldType tinmerld, out bool ean running);

// Ref: TRI-Definition 7.6.6
void triTinmeout(in TriTinerldType tinerld);

/1 M scel | aneous operations
/1 Ref: TRI-Definition 7.6.7
Tri StatusType tri External Function(in TriFunctionldType functionld,

i nout Tri ParaneterlListType paraneterlist,
out Tri Paraneter Type returnVal ue);
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