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Foreword

This ETSI Technical Report (ETR) has been produced by the Methods for Testing and Specification
(MTS) Technical Committee of the European Telecommunications Standards Institute (ETSI) based on
work conducted under Eurescom project P.412.

ETRs are informative documents resulting from ETSI studies which are not appropriate for European
Telecommunication Standard (ETS) or Interim European Telecommunication Standard (I-ETS) status. An
ETR may be used to publish material which is either of an informative nature, relating to the use or the
application of ETSs or I-ETSs, or which is immature and not yet suitable for formal adoption as an ETS or
an |I-ETS.
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1 Scope

This ETR describes a Test Synchronization Architecture (TSA) and then, within this architecture, the
specification of the "TSP1 protocol", which is the language spoken by two TSP1l-compliant Test
Synchronization Architectural Elements (TSAESs), is given.

The purpose of the TSP1 protocol is to achieve functional co-ordination and timing synchronization
between two or more TSAEs involved in a testing session of a distributed nature (where a logical-
functional and/or a physical-geographical distribution of different functional testing components takes
place).

The TSP1 examples given in this deliverable are related to the application of the TSP1 protocol to the
particular type of distributed testing called "Network Integration Testing" (NIT), which is currently used by
telecom operators before opening new telecom services in an international (or multi-operator)
environment. However the technical applicability of the TSP1 specification goes beyond such particular
application.

2 References

For the purposes of this ETR, the following references apply:

2.1 ISO/ETSI References

[1] ISO/IEC 9646 (1992): "OSI Conformance Testing Methodology and Framework,
Part 1 to 5".

2] ISO/IEC 9646 - 1 (DAM) (1992): "Multi-Party Testing".

[3] ETR 141 (1994): "Methods for Testing and Specification (MTS); Protocol and

profile conformance testing specifications The Tree and Tabular Combined
Notation (TTCN) style guide".

[4] ISO/IEC 9646-3/AM1: "Concurrent TTCN".

2.2 NIT References

[5] ETR 193: "Methods for Testing and Specification (MTS); Network Integration
Testing (NIT); Methodology aspects; Test Co-ordination Procedure (TCP) style
guide".

[6] ETR 303: "Methods for Testing and Specification (MTS); Test Synchronization;

Architectural reference; Test Synchronization Protocol 1 (TSP1) specification”.
2.3 OMT References

[7] Blaha M, Eddy F, Lorensen W, Premerlani W & Rumbaugh J: "Object Oriented
Modeling and Design", Prentice-Hall International, Englewood Cliffs, NJ, 1991.

3 Definitions
For the purposes of this ETR, all the definitions in ISO/IEC 9646 [1],[2] and its amendments apply:

configurations:  Test components as defined in test component configuration declarations of the
C-TTCN.

session: All the information necessary to execute some tests belonging to a given configuration.
4 Symbols and abbreviations

For the purposes of this ETR, all the symbols and abbreviations defined in ISO/IEC 9646 [1] [2] and its
amendments apply.
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ASN.1 Abstract Syntax Notation One

ATS Abstract Test Suite

BER Basic Encoding Rules

CM Co-ordination Message

CP Co-ordination Point

C-TTCN Concurrent TTCN

DSS1 Digital Subscriber Signalling system 1

FE Front End

ISO International Organization for Standardization
IUT Implementation Under Test

LAN Local Area Network

LT Lower Tester

LTCF Lower Tester Control Function

MPTM Multi Party Testing Method

MTC Main Test Component

NE Network Element

NIT Network Integration Testing

OMT Object Modelling Technique

oSl Open System Interconnection

PCO Point of Control and Observation

PDU Protocol Data Unit

PNO Public Network Operator

PT Protocol Tester

PTC Parallel Test Component

SDL Specification and Description Language
SS System Supervisor

TSA Test Synchronization Architecture

TSAE Test Synchronization Architectural Element
TC Test Component

TCP Test Co-ordination Procedure

TCP/IP Transmission Control Protocol / Internet Protocol
TMN Telecommunication Management Network
TSP Test Synchronization Protocol

TSP1 Test Synchronization Protocol 1

TSP2 Test Synchronization Protocol 2

TTCN Tree and Tabular Combined Notation

uT Upper Tester

WAN Wide Area Network

5 Introduction to Network Integration Testing

When two networks - or two or more Network Elements (NES) - capable of offering independently some
telecommunication services are interconnected - in order to virtually build a wider, "global", network (or to
build just a wider set of Network Elements) - it may be useful to be able to run a set of suitable tests in
order to verify that the two networks (or the NEs in the wider set) correctly inter-operate and co-operate,
with respect to the ability to provide "globally" the expected telecommunication services, at the external
borders of the new environment.

This requires that the two networks (NEs) have been correctly "integrated”, from the point of view of their
technical ability to provide globally the expected services, so implementing a global network capable of
offering telecom services to the users of both networks in a transparent and homogeneous way. This type
of testing is a typical example of so called "Network Integration Testing" (NIT).

NIT can be done in practice, for example, by simulating the behaviour of two end users and checking that
the global network behaves as expected (figure 1).
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User B

=

Global Network A+B

Figure 1: Global network functionality
Such a test campaign would be geographically distributed, because it will be necessary to simulate the
behaviour of (for example) an end user (customer) in country X establishing a connection with another
end user in country Y. If one assumes that one has at least one tester at each side (A and B), one needs
to synchronize each of them when such a distributed test will be running.

For example, one tester - simulating an end user in country X - will start waiting for the test call to be
originated by the other side (or country), according to the provisions of an "ad hoc", NIT test specification.

Such synchronization could be carried out in different ways:

- manually, when test operators would phone each other asking when a test case is going to start.
This system - currently used by many telecom operators - has some drawbacks:

- both test operators must speak the same language;
- both test operators must be available at the same time.
The procedure is time-consuming.

- automatically, in which both test equipment would be remotely controllable, so that just one test
operator could be able to run both parts of the test case.

When it is preferable to use an automatic synchronization, some kind of language "common to all parts" is
needed to actually run a distributed test case. The present ETR specifies an example of that common
language or protocol, called Test Synchronization Protocol 1 (TSP1).
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6 Introduction to parallel testing concept

ISO 9646-3/AM1 [4] (concurrent TTCN) introduces the following scheme and vocabulary:

O PCO O cP

where:

- MTC stands for Main Test Component;

- PTC stands for Parallel Test Component;

- IUT stands for Implementation Under Test;

- PCO stands for Point of Control and Observation;
- CP stands for Co-ordination Point.

Figure 2: Concurrent TTCN general configuration
For NIT, the abstract configuration of figure 3 may be derived by removing all the Upper Testers (UTs)

and the PTC that co-ordinates them. This represents also the Abstract Test Suite (ATS) architecture as
specified in ISO/IEC 9646 [1] (MTC, PTC, CP and PCO).

MTC

e FOO--O-

O PCO Q cP

Figure 3: Example of Concurrent TTCN configuration for NIT
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Control and synchronization of PTCs is done using Co-ordination Points (CPs) and Co-ordination
Messages (CMs). In the ATS, the syntax of CMs and the encoding are defined in ETR 193 [5].

7 NIT implementation aspects

As already mentioned in ETR 193 [5], the testing system for the integration of a national network into the
European network should not depend on a local approach. It should rather be a distributed system with
the possibility of extending it to WAN-level and of adapting it to various network configurations.

This means it must be a modular structure so that it can integrate other testing systems which themselves
act as subsystems. Generally, one can define a list of requirements which can simplify the choice of a
testing system:

- possibilities and flexibility of a highly widespread operating system;

- standardized user interfaces and shell environments;

- editors, revision control, protection for resources and data;

- professional development environment with debugger, library and macros;
- programmable protocol-state-machines;

- reliable and consistent even as distributed system;

- availability and support of interpreters and compilers for all relevant programming languages;
- extension onto LAN/WAN level capability;

- possibilities for analysing test results;

- revision control and protection of results;

- piloting aspects (ability to be controlled by an external machine);

- methods for decoding the protocaol,

- automatic analysis and report generation;

- user friendly environment.

8 Test Synchronization Architecture

The Test Synchronization Architecture is shown in figure 4. This figure describes how, starting from Multi-
Party Testing Method (MPTM), Test Synchronization Architecture is created inserting a middle layer
functional entity called Front End (FE). In fact with Multi-Party Testing one can realize all the
configurations necessary to check simultaneously several interfaces. Referring to MPTM, System
Supervisor has the function of Lower Tester Control Function (LTCF), and each Test Component is a
Lower Tester (LT). Front Ends are only a way to solve the communication problems that Tester cannot
solve, and a way to give to the System Supervisor a homogeneous and logical view of the testers in terms
of test components.

System Supervisor
1 [ ]
Front End Front End
] ] -
Test Test Network Test
Component 1 | [Component 2 U nder TeSt Component 3

L] 1 [ physical interfaces

Figure 4: Test Synchronization Architecture
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With the introduction of the Front End in the TSA, the concept of "virtual tester" has been introduced.
Virtual tester means that each Front End gives a homogeneous view of the tester controlled by the
System Supervisor. In this way each tester can be managed as a generic test component(s) without
regard to the supplier of the tester machine.

An example of Test Synchronization Architecture applied to Network Integration Testing is shown in
figure 5. In this figure one can have various groups of protocol testers (PTs) in different (geographically
distributed) places. Each PT is controlled by an FE that is able to communicate with a System Supervisor
by means of a high-level protocol. The necessity of a high-level protocol is to solve communication
problems between System Supervisor and FE. Each FE can control various PTs that are not far from it
with a simple proprietary protocol between FE and PT.
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System Supervisor

Interconnection network
(ISDN, LAN, WAN...)

NETWORK

NETWORK UNDER TEST

Figure 5: Test Synchronization Architecture applied on NIT
NOTE: The System Supervisor is not a distributed system, but it is located only in one place.

The functionality of the different components are:

System Supervisor: Manages the test execution but does not provide any support to implement the
necessary configurations on the physical machines like the tester and/or the IUT
(as that configuration can be obtained using TMN or a manual approach). The test
configuration must be known, well identified, and must be set up before starting the

test campaign.
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Front End: Has two functions:

1) Translates system supervisor messages to messages known by each physical
tester;

2) Avoids a message being transferred to the system supervisor if it is sent from
test component 1 to test component 2, such messages being handled by the
same Front End. In other cases, the synchronization messages are transferred
to the System Supervisor, which provides routeing of the message to the right
Front End.

Test Component: Is an element in charge of handling test interfaces.

The communication between these components may be represented as follows:

System Supervisor Front End
Coord. primitives
TMP ASP
TM-PDU Coord Tester
Coord. protocol rotocél
Tsp1 7|.P

7 7
6 6
5 5
4 4 TSP2
3 3 PDU
2 2

|:| required layers
[ 1 suggested layer
|:| optional layers

Figure 6: TSP protocols

The co-ordination messages to be described use the services provided by the OSI stack over the 3rd to
7th layers. Then they can be transported by any transport mechanism.

The software architecture for the co-ordination services is shown in the upper part of figure 6.

Some possible alternative solutions of the OSI stack 1 to 7 are showed in the lower part.
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AN
|
|
servicLSPrilmitives ' TSP1
P ' Functional
: Architecture
|
|
TSP1 protocol I
vV
. N
RPC LinieJrrﬁlodem TCAP : OSl stack
TCP/IP . TCP/IP , layers1to7
Service %

Figure 7: TSP1 functional architecture

Figure 6 shows the structure of the connection between TS elements, and the protocols used to connect
each of them. What that structure can solve from the implementation point of view is the transport of the
Test Co-ordination Procedures (TCPs) which are defined in a generic C-TTCN ATS. TCP could be carried
using a protocol (TSP1 in the figure) that is well known to System Supervisor and each Front End. TSP1
can use the services of many protocols to carry the information between SS and FE. The choice of the
protocol used below depends on the network that is used for the transport of the synchronization
information. There will be a protocol suite for each type of network (e.g. TCP/IP for Internet).

TSP1 messages decoded by Front End are sent to a PT using a protocol (TSP2 in figure 6), whose
implementation knowledge concerns a Front End with its PT. Another Front End can use another protocol
TSP2 to drive its PT, because this is a local problem.

The structure in figure 4 does not indicate that the System Supervisor has to be in a place far from each
Front End. In fact the system can be either in the same machine of one front end in the test architecture,
or in a different machine but in the same Front End place. This could allow a "test island" to act in a first
instance only as a front end and in a second instance as system supervisor plus front end.

Another feature is that with this three level architecture, different protocol testers coming from different
suppliers can be controlled with the same TSP1 set of messages. The Front End is in charge of
converting TSP1 to the right proprietary TSP2 messages toward PTs.

8.1 System Supervisor requirements

System Supervisor manages the test case execution. Before running the test, SS can verify that all test
components involved in the test are ready to start. After the end of the test or after the end of test suite
execution, SS can fetch the trace of each execution. Concerning this behaviour SS will handle:

- management of the address table of the test components (mapping between each test component
and its FE);

- routeing capabilities toward its FES;

- communication with FEs;

- management of test session.

8.2 Front End requirements

FE communicates with SS on one side, and on the other side with the PTs. It routes toward its test
components all the synchronization messages that it has to handle. If FE identifies a message that has
not been sent to its test component, it forwards that message to SS, which serves to send it to the right
destination. So concerning this behaviour, FE has the following requirements:

- routeing capabilities toward its Test Components;
- communication with SS;
- communication with its PTs.
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9 Overview of TSP1

Test Synchronization Protocol 1 is a high level synchronization protocol for test procedures. It contains all
the primitives and messages in order to manage a complete testing session.

This protocol is made of five groups of services to be provided during the different test phases or
occurrences:

- group 1, pre-testing phase;

- group 2, testing phase;

- group 3, post-testing phase;

- group 4, management of exceptional situations;
- group 5, miscellany.

The description of this protocol begins with the TSP1 interface model (describing the relations among
TSP1 elements). Then the TSP1 primitives are described. The PDUs flow between the SS and FE, the
ASN.1 message formats and coding, and the SDL specification follow.

10 TSP1 objects models

All the following object models describe a TSP1 architecture from different, complementary, points of view
(using OMT notation [7]):

- architectural point of view: system model;

- test suite point of view: TTCN model;

- service primitives point of view: interface model;

- test traces and logs point of view: traces and logs model;
- process point of view: SDL processes model;

- error handling point of view: errors model.

For readers unfamiliar with OMT graphical notation, a brief description in natural language follows each
model. However, there is no extensive use of the complete modelling technique: just one (object model)
out of the three OMT models (object, dynamic and functional models) is used to describe data and
structural parts of the TSP1 architecture.

OMT object models introduce SDL architecture and data.

SDL specification deals with all dynamic aspects of the OMT "active” classes (of process class model).
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10.1 System model

TSP1 System

TSP1 Resource

Supervisor J 0‘ FrontEnd

Transport Channel

Protocol Tester

Figure 8
A TSP1 system is composed of several TSP1 resources (aggregation relationship).
There are two kinds of TSP1 resources: supervisor and front end (specialization relationship).
A supervisor can manage several front ends (association relationship).

For each management link, there must be a network transport channel in order to exchange TSP1 PDUs
(Transport Channel is an association class).

A front end deals with several protocol testers (aggregation relationship).
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10.2 TTCN model

derivation
ATS ﬂ ETs
TestSuiteStruc. 4 TestSuiteElement AbstractConfiguration
TestCase
TestGroup TestComponent
Role
PTC MTC
tree
Figure 9

An abstract test suite (ATS) is composed of test suite elements which can be either test groups or test
cases. A test group is itself composed of test suite elements. These two aggregation relationships are
conceptualizing the TTCN test suite structure.

Several executable test suites (ETS) can be derived from one ATS.

A (concurrent TTCN) ATS defines several abstract configurations which reflect the test distribution
choices when using a multi-party testing method.

A test configuration is made of several test components: there are two sorts of test components, the
parallel test components (PTC) which are exciting and observing the IUT and the main test component
(MTC), essentially in charge of launching the PTC and collecting and consolidating their verdicts.

Each test case is specified in the context of a particular abstract test configuration. A test case behaviour
is the behaviour of its MTC. The MTC gives a behaviour to each PTC by assigning it a special tree during
the creation phase (tree is an association attribute).
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TestSuiteElement

TestCampaign

O

selection

TestSession

d‘ AbstractConfiguration

Session_id

Check_Session
Close_Session

TestGroup

L
RealConfiguration

1+

Open_Session
Read_SE_Status FrontEnd
Set_Parameter 1t =g mabbin
Set_Time FE state pping
Cancel_FE_Op
Display
List_FE_Services
Read_FE_Status
TestComponent
Log TCO_id
Log_id TCO_state
Cancel_Op
TestCase Py ° Check_TCO_Completed
TestCase_id Create_TCO
Rcv_Coord_Msg
Read_TCO_Status
T\j Send_Coord_Msg
race i
Ko>— 1+ Traceld Update_Variable
Update_Verdict
Ask_Trace
Role
J PTC MTC
Figure 10

This model introduces all the classes and relationships necessary for a TSP1 test execution. All the TSP1
abstract service primitives are attached to their corresponding classes as operations of these classes.

Most of these classes and relationships come from the previous model:

From TTCN model:

- ATS, ETS, TestSuiteElement, TestGroup, TestCase;
- AbstractConfiguration, TestComponent, MTC and PTC.

From TSP1 system model:
- FrontEnd.

New classes introduced by this model:

- a TSP1 campaign deals with one TTCN standard;

- a TSP1 campaign is composed of several test sessions. Selected test cases for a particular test
session share the same abstract and real test configurations;

- a real (test) configuration is composed by choosing which front end will be in charge of handling
each TTCN test component (this is modelled by the ternary association "mapping");

- a test (component) trace is identified by its test session, its test cases and the test component
which produced it (this is modelled by the ternary association class "trace");

- an FE can have an event log (at most one);

- a trace can be composed of several Traceld (at least one).
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104 Traces and logs model
Trace
1+ Traceld
Ask_Trace /\
TraceFile - 1+ FileName
TraceEmail 1+ MailSubject
Log
Log_id
LogFile LogMail
Figure 11

Test synchronization protocol does not deal with trace and log transfer (which can be of multiple kinds).

This model shows two possible sorts of log and traces (it will be able to be extended later). TSP1 is just in

charge of transmitting the id and the kind of traces, whatever the real traces contain.

A trace can be a file trace, identified by a file name (unique for a front end).

A trace can be a mail content, identified by a mail subject (for example).

Same thing for the front

10.5

ends events log.

SDL processes model

Supervisor

parentPid

FeStub

FrontEnd

O

feStubPid
feStubState

TcoStub

o

tcoStubPid
tcoStubState

Figure 12

TestComponent
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The supervisor process starts:

- as many FeStub (front end stub) processes as needed (one for each front end of the current
session);

- as many TcoStub (test component stub) processes as needed (one for each test component of the
abstract configuration of the current test session).

A front end process starts:

- as many TestComponent processes as needed (one for each test component of the abstract
configuration of the current test session).

Each front end stub is in charge of one front end.
Each test component stub is in charge of one test component.

10.6 Error model

TestSession 1t FrontEnd TestComponent
Session_id FE_id & TCcoid |
FE_state TCO_state
; ; FeStub TcoStub
SessionExecution e
® feStubPid fcCoStubPid
feStubState tcoStubState

SE_Error FE Error TCO_Error
SE_errorCode FE erforCode TCO_errorCode

Figure 13

A test session uses a set of front ends, managing a set of test components.

During a test execution, the supervisor uses front end stubs and test component stubs processes in order
to manage all the real platform processes (FrontEnd and TestComponent).

This model aims at giving the supervisor a global (as complete as possible) view of the "state" of all the
platform running processes. From a supervisor point of view:

- a session error contains a session error code and comprises several front end errors;

- a front end error contains a front end error code, a front end stub error code and comprises several
test component errors;

- a test component error contains a test component error code and test component stub error code.
11 TSP1 service primitive description

In the following, the services provided by each group are described in terms of primitives. The services
are described from the System Supervisor point of view.

111 Group 1

The Group 1 services aim to open a test session, to verify and establish a session of testing, providing all
the parameter values.
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11.1.1 Test configuration establishment
This function allows the System Supervisor to open a session of testing, as written in ATS test component
configuration and in other documents explaining the location of the test components during the test

execution.

OPEN_SESSION (ETS_ID, SESSION_ID, SE_ERROR)

where:

ETS ID is the executable test suite identification;
SESSION_ID is the session identifier that has to be opened;
SE_ERROR is the returned error code for this operation.
11.1.2 Test session checking

This function allows the System Supervisor to verify if a session, which includes the test component
configuration as written in ATS, is still established. A session has to be initialized first.

CHECK_SESSION (SE_ERROR)

where:
SE_ERROR is the returned error code for this operation.
11.1.3 Modification of the test suite parameters

This function allows the System Supervisor to change the values of the test suite parameters if required. A
session has to be initialized first.

SET_PARAMETER (PARAM_LIST, SE_ERROR)

where:

PARAM_LIST is the list of the name and value of the parameter to be changed;
SE_ERROR is the returned error code for this operation.

11.1.4 Setting a unique time stamp

This function allows the System Supervisor to synchronize all the test components with the same time
stamp. A session has to be initialized first.

SET_TIME (TIMESTAMP, SE_ERROR)

where:

TIMESTAMP is the reference time stamp of the System Supervisor;
SE_ERROR is the returned error code for this operation.

11.1.5 Looking for the TSP1 services available in the Front End

This function allows the System Supervisor to get the list of services available in the FE which is going to
manage such an ETC.
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LIST_FE_SERVICES (FE_ID, SERVICE_LIST, FE_ERROR)

where:
FE_ID is the front end identification;
SERVICE_LIST is the list of the TSP1 services implemented for the requested ETC;
FE_ERROR is the returned error code for this operation.
11.1.6 Synthesis
Table 1
Action ATS Co-ordination services
OPEN_SESSION primitive is None OPEN_SESSION
used to open a testing session (
ETS_ID,
SESSION_ID,
SE_ERROR
)
CHECK_SESSION primitive is None CHECK_SESSION
used to check a testing (
session SE_ERROR
)
SET_PARAMETER None SET_PARAMETER
primitive is used to change the (
parameter values in the ETS PARAM_LIST,
SE_ERROR
)
SET_TIME primitive is used to None SET_TIME
fix the same time stamp in all (
the test component TIMESTAMP,
SE_ERROR
)
LIST_FE_SERVICES primitive None LIST_FE_SERVICES
is used by the SS to know the (
TSP1 services implemented FE_ID,
for the requested FE SERVICE_LIST,
FE_ERROR
)

11.2 Group 2

The services provided by Group 2 aims to give the capabilities to run the test. The main objective is to co-
ordinate the execution in terms of test launching, synchronization actions, and verdict assignment.

Differently from the previous group, primitives introduced here correspond to concepts and keywords
introduced in concurrent ISO/IEC 9646-3/AM1 [4].

The preliminary results in TTCN are passed implicitly. They do not need to be passed explicitly using co-
ordination messages but can be implemented using the co-ordination mechanisms between FE and
System Supervisor.
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11.2.1 Test execution launch

This function allows the executable main test component to load and start execution of an
executable parallel test component.

CREATE_TCO (TCO_ID, TEST_CASE_ID, TREE, PARAM_LIST, TCO_ERROR)

where:

TCO_ID is the executable test component identification;
TEST_CASE_ID is the test case identification to be launched,;
TREE is the subtree identification to be launched,;
PARAM_LIST is the list of the test case parameters;
TCO_ERROR is the returned error code for this operation.
11.2.2 Synchronization

This function allows the exchange of synchronization messages among parallel test components and
between PTCs and the main test component. Two functions are provided: receive a message from a co-
ordination point and send a message to a co-ordination point. The co-ordination point model is a first-in
first-out (FIFO) queue, as specified in the ISO/IEC 9646-3/AM1 [4].

RCV_COORD_MSG (TCO_SOURCE_ID, CP_ID, COORD_MSG, TCO_ERROR)

where:

TCO_SOURCE_ID is the executable test component identification, to which the CM is sent;
CP_ID is the co-ordination point interface identification;

COORD_MSG is the message received from the interface;

TCO_ERROR is the returned error code for this operation.

The RCV_COORD_MSG function waits for a co-ordination message to be received in the local queue
related to the specified co-ordination point and extracts the message if any. The transport services are in
charge of filling-in the queue.

SEND_COORD_MSG (TCO_DEST_ID, CP_ID, COORD_MSG, TCO_ERROR)

where:

TCO_DEST_ID is the executable test component identification, to which the CM is sent;
CP_ID is the co-ordination point interface identification;

COORD_MSG is the message received from the interface;

TCO_ERROR is the returned error code for this operation.

The SEND_COORD_MSG function sends a co-ordination message to the queue related to the specified
co-ordination point. The transport services are in charge of transmitting the message.

11.2.3 Test completion
The main test component has to check for the execution completion of a parallel test component. This is

performed by the DONE TTCN keyword in the ATS. The CHECK_TCO_COMPLETED function checks if
the execution of a parallel test component is completed waiting for the conclusive verdict message.
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CHECK_TCO_COMPLETED (TCO_ID, TCO_VERDICT_TYPE, TCO_VERDICT_VALUE, TCO_ERROR)

where:

TCO_ID is the parallel test component identification to be checked for completion;
TCO_VERDICT_TYPE specifies if the verdict specified is a FINAL local verdict;
TCO_VERDICT_VALUE is the local verdict value (PASS, FAIL or INCONCLUSIVE);
TCO_ERROR is the returned error code for this operation.

11.2.4 Temporary verdict assignment

The executable parallel test components have to send information containing the verdict when a
temporary local verdict is assigned (the final verdict is treated in test completion part).

UPDATE_VERDICT(TCO_ID, TCO_VERDICT_TYPE, TCO_VERDICT_VALUE,
TCO_ERROR)

where:

TCO_ID is the parallel test component identification to be checked for completion;
TCO_VERDICT_TYPE specifies if the verdict specified is an INTERMEDIATE local verdict;
TCO_VERDICT_VALUE is the local verdict value (PASS, FAIL or INCONCLUSIVE);

TCO_ERROR is the returned error code for this operation.

11.2.5 Global variable update

In the ATS could be present some global variable. During the execution, the content of a global variable
could change. In this case is necessary that the new value is updated. ATS global variable modification is

no longer supported in TTCN ATS specification. For this reason this service is not specified in SDL.

UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, VARIABLE_VALUE, TCO_ERROR)

where

TCO_SOURCE_ID specifies the test component which generate the message,;
VARIABLE_NAME is the name of the ATS global variable that has to be updated;
VARIABLE_VALUE is the value of the ATS global variable has to be updated;

TCO_ERROR is the returned error code for this operation.
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11.2.6 Synthesis

Table 2

Action

ATS

Co-ordination services

CREATE_TCO primitive is

CREATE (PTC: TREE)

CREATE

used to load and start a test (
TCO_ID,
TEST_CASE_ID,
TREE,
PARAM_LIST,
TCO_ERROR
)
SEND_COORD_MSG CPICM SEND_COORD_MSG
primitive is used to send a (
co-ordination message though TCO_DEST _ID,
a co-ordination point CP_ID,
COORD_MSG,
TCO_ERROR
)
RCV_COORD_MSG primitive CP?CM RCV_COORD_MSG

is used to wait for a co-
ordination message though a
co-ordination point

(
TCO_SOURCE_ID,

CP_ID,
COORD_MSG,
TCO_ERROR

)

CHECK_TCO_COMPLETED
primitive is used to check that
a test component ends the
running test (waits for a the
final verdict)

?DONE (PTC)

CHECK_TCO_COMPLETED
(
TCO_ID,
TCO_VERDICT_TYPE,
TCO_VERDICT_VALUE,
TCO_ERROR

)

UPDATE_VERDICT primitive
is used to wait for a partial
verdict

Verdict passing is implicit.

UPDATE_VERDICT

(

TCO_ID,
TCO_VERDICT_TYPE,
TCO_VERDICT_VALUE,
TCO_ERROR

)

UPDATE_VARIABLE primitive
is used to update all the
instances of the same variable
in all the test components

ATS global variable
modification is no longer
supported in TTCN ATS

specification.

UPDATE_VARIABLE

(
TCO_SOURCE_ID,
VARIABLE_NAME,
VARIABLE_VALUE,
TCO_ERROR

)
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11.3 Group 3

The Group 3 services described in this subclause provide a way of asking for traces and other information
related to the result of the execution of the TCs. All these services would be used after the execution of
the test components, usually in order to get information to build the test report.

11.3.1 Asking for a trace

This function allows to the System Supervisor to ask for the execution trace of a test component. It is
assumed that the complete trace is requested.

ASK_TRACE (SESSION_ID, TEST_CASE_ID, TCO_ID, MEDIA, TRACE_ID_LIST, FE_ERROR)

where:

SESSION_ID is the session identification;

TEST_CASE_ID is the test case identification of which the trace is requested;

TCO_ID is the test component identification;

MEDIA is the means by which the FE is going to send the trace to the System
Supervisor (ftp, e-mall, fax, etc.);

TRACE_ID_LIST is the list of the trace-ids available in that FE;

FE_ERROR is the returned error code for this operation.

11.3.2 Closing a test session

This functions allows to the System Supervisor to close a test session with the test components.

CLOSE_SESSION (SE_ERROR)

where:
SE_ERROR is the returned error code for this operation.
11.3.3 Synthesis
Table 3
Action ATS Co-ordination services
ASK_TRACE primitive is used None ASK_TRACE
to ask for a trace to a test (
component SESSION_ID,
TEST_CASE_ID,
TCO_ID,
MEDIA,
TRACE_ID_LIST,
FE_ERROR
)
CLOSE_SESSION primitive is None CLOSE_SESSION
used to close a test session in
a test component SE_ERROR
)
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11.4 Group 4

The service provided by Group 4 aims to solve the problem that could happen during the initialization,
execution and closing phases.

1141 Rejecting a corrupted or an out of sequence message
The FE has to manage a wrong reception (corrupted or out of sequence) of TSP1 messages. This is done
by sending a REJECT_MSG every time FE receives a wrong message. SS is in charge to decide how

many times FE can reject the message, and the right procedure to take in this case.

REJECT_MSG (FE_ID, FE_ERROR)

where:

FE_ID is the FE identification that reject the message;
FE_ERROR is the returned error code for this operation.
11.4.2 Cancel a running operation

The System Supervisor after having run an operation must have the capability of cancelling it. In fact, that
operation could be done by chance or at the very beginning of that operation, the operator could see
something wrong and so he could decide to interrupt it.

This is done using CANCEL_OP every time SS decide to interrupt such an operation. After the
CANCEL_OP procedure the SS has to return in the state in which it was before that operation.

CANCEL_OP (TCO_ID, TCO_ERROR) which can be used during test execution phase.

where:
TCO_ID is the parallel test component identification that originates the problem;
TCO_ERROR is the returned error code for this operation.

CANCEL_FE_OP (FE_ID, FE_ERROR) which can be used during test initialization.

where:

FE_ID is the front end identification that originates the problem;

FE_ERROR is the returned error code for this operation.
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11.4.3 Synthesis
Table 4
Action ATS Co-ordination services
REJECT_MSG primitive is None REJECT_MSG
used to reject a corrupted or (
an out of sequence message FE_ID
FE_ERROR
)
CANCEL_OP primitive is used None CANCEL_OP
to interrupt an operation during (
execution TCO_ID,
TCO_ERROR
)
CANCEL_FE_OP primitive is None CANCEL_FE_OP
used to interrupt an operation (
during initialization FE_ID,
FE_ERROR
)

115 Group 5

The service provided by Group 5 aims to solve problems which do not belong to the other groups.

1151 The DISPLAY feature

During test execution there could be the need to display on the screen of the SS or the FE such a
message. For example the FE collects data from the PT. The SS could have the need to see what
happens during the test execution. With the DISPLAY feature the FE sends to the screen of the SS what it

collects from the PT.

DISPLAY (FE_ID, MSG)

where:

FE_ID is the destination front end;

MSG is the message that has to be displayed.
11.5.2 Looking for the status of the test components

This function allows the System Supervisor to get the relevant information for the status of the test
components. The SS may be allowed to invoke it in order to get a quick look at the status of the test
component (if it is running, if it is ready to start, or in any other test component state).

In the following there are three primitives that can be used depending on the number of the test
component status that someone wants to get (all the test components at session level, all those controlled
by a FE, and only one test component).

READ_SE_STATUS (STATUS_LIST, LOG_ID_LIST, SE_ERROR)

where:
STATUS_LIST is the list of status for each session's component;
LOG_ID_LIST is a list of text files containing all major events recorded for each session's test

components;

SE_ERROR is the returned error code for this operation.
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READ_FE_STATUS (FE_ID, STATUS_LIST, LOG_ID_LIST, FE_ERROR)

where:

FE_ID is the FE identification;

STATUS_LIST is the list of statuses for each TCO of the front end;

LOG_ID_LIST is a list of text files containing all major events recorded for each test
components managed by a front end;

FE_ERROR is the returned error code for this operation.

READ_TCO_STATUS (TCO_ID, STATUS, LOG_ID, TCO_ERROR)

where:
TCO_ID is the test component identification;
STATUS is the status in which the test component is;
LOG_ID is a textual file in which all major events are recorded;
TCO_ERROR is the returned error code for this operation.
11.5.3 Synthesis
Table 5
Action ATS Co-ordination services
DISPLAY primitive is used to None DISPLAY
display a message on a (
remote screen. FE_ID
MSG
)
READ_SE_STATUS primitive None READ_SE_STATUS
is used by the SS to know the (
status of a all test components STATUS_LIST,
of the current session. LOG_ID_LIST,
SE_ERROR
)
READ_FE_STATUS primitive None READ_FE_STATUS
is used by the SS to know the (
status of all test components FE_ID,
managed by the front end. STATUS_LIST,
LOG_ID_LIST,
FE_ERROR
)
READ_TCO_STATUS None READ_TCO_STATUS
primitive is used by the SS to (
know the status of one TCO_ID
particular test component. STATUS,
LOG_ID,
TCO_ERROR
)

12 TSP1 primitives (from interface model methods)

Open_Session (in: ETS_id, in: Session_id, out: SE_Error)

Check_Session (out: SE_Error)

Set_Parameter (in: Param_List, out: SE_Error)
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Set_Time (in: TimeStamp, out: SE_Error)

Close_Session (out: SE_Error)

Create_TCO (in: TCO_id, in: Test_Case_id, in: tree, in: Param_List, out: TCO_Error)

Rcv_Coord_Msg (out: TCO_Source_id, out: CP_id, out: Coord_Msg, out: TCO_Error)

Send_Coord_Msg (in: TCO_Dest _id, in: CP_id, in: Coord_Msg, out: TCO_Etrror)

Update_Verdict (in: TCO_id, in: TCO_Verdict_Type, in: TCO_Verdict_Value, in: TCO_Error)
Update_Variable (in: TCO_Source_id, in: Variable_Name, in: Variable_Value, out: TCO_Error)

Check _TCO_Completed (in: TCO_id, out: TCO_Verdict_Type, out: TCO_Verdict_Value, out: TCO_Error)
Cancel_Op (in: TCO_id, out: TCO_Etrror)

Cancel_FE_Op (in: FE_id, out: FE_Error)

List FE_Services (in: FE_id, out: Service_List, out: FE_Error)

Display (in: FE_id, in: MsQg)

Ask_Trace (in: Session_id, in: Test_Case_id, in: TCO_id, out: Media, out: Trace_id_List, out: FE_Error)
Read_TCO_Status (in: TCO_id, out: Status, out: Log_id; out: TCO_Error)

Read_FE_Status (in: FE_id, out: Status_List, out: Log_id_List; out: FE_Error)

Read_SE_Status (out: Status_List, out: Log_id_List; out: SE_Error)

Reject_Msg(out: FE_id, out: FE_ERROR)

13 Protocol description

To be able to implement the above described service primitives, a simple protocol and a set of messages
have to be specified. This will provide an end to end service between two testers (end to end in the sense
of OSI).

The messages described hereafter are defined on top of the OSI layer, from layer 3 (better if layer 4) to

layer 7. It is assumed that the transport level provides connection establishment and termination, recovery
from transmission errors and flow control strategy.
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131

Message functional definitions

The TSP1 messages require acknowledgement when they are sent by the System Supervisor. The
acknowledge message is used to confirm the correct behaviour of the protocol. For the negative
acknowledge, an "ad hoc" PDU called ERROR is used. In this PDU is carried the reason of failure.

The following messages are defined:

TSP1_INIT

TSP1_INIT_ACK

TSP1_INIT_COMPLETE

TSP1_CHK_CONF

TSP1_CHK_CONF_ACK

TSP1_SET_PARAMETER

TSP1_SET_PARAMETER_ACK

TSP1_SET_TIME

TSP1_SET_TIME_ACK

TSP1_LIST_SERVICES

TSP1_LIST_SERVICES_ACK

This is a message that has the purpose of opening a session of
testing. TSP1_INIT message is sent by SS at the beginning of each
test session for a given session identifier. FE will enable the test
component indicated in TSP1_INIT message and to send to the SS a
TSP1_INIT_ACK message as soon as the TSP1_INIT message is
received. If the Test Component is not ready, an TSP1_ERROR PDU
will be sent with ERROR_CODE other than zero. When the Test
Component has completed the load of the configuration, FE sends a
TSP1_INIT_COMPLETE to the SS. This message is due to the fact
that the initialization procedure could take very long time (10 - 15
minutes).

This is a message that is sent by the FE to SS as soon as an
TSP1_INIT message is received. If FE is not able to initialize the test
components, a TSP1_ERROR PDU will be sent with ERROR_CODE
other than zero.

This is a message that is sent by the FE to SS if the Test Component
is ready to start a test for a given session. If the session is not
initialized, a TSP1_ERROR PDU will be sent with ERROR_CODE
other than zero.

This is a message that has the purpose of verifying the session that
has been loaded. TSP1_CHK_CONF message may be sent by SS
every time is necessary to verify the session for all the Test
Component Involved. FE will permit verification of the software loaded
in each Test Component and will send to the SS a
TSP1_CHK_CONF_ACK message. If all the software loaded is not
coherent with the current session-id, a TSP1_ERROR PDU will be
sent with ERROR_CODE other than zero.

This is a message that is sent by the FE to SS to give the Test
Component status for a given session. If all the software loaded is not
coherent with the current session-id, a TSP1_ERROR PDU will be
sent with ERROR_CODE other than zero.

This message is used by the SS to change the parameter values in
the Test Components without changing session identification.

This message is used by the FE to acknowledge the modifications of
the parameter values in the Test Components. If parameters are not
set in the test components, a TSP1_ERROR PDU will be sent with
ERROR_CODE other than zero.

This message is used by the SS to fix a time stamp in all the test
components.

This message is used by the FE to acknowledge that a time stamp
has been fixed in the test components. If time stamp has not fixed in
the test component a TSP1 ERROR PDU will be sent with
ERROR_CODE other than zero.

This message is used by the System Supervisor to know what TSP1
services are implemented in the FE.

This message is used by the FE to acknowledge the
TSP1_LIST_SERVICES, and to provide the list of TSP1 services
implemented. If problems occurs providing this service, a
TSP1_ERROR PDU will be sent with ERROR_CODE other than zero.



TSP1_CREATE

TSP1_CREATE_ACK

TSP1_INFO

TSP1_VERDICT

TSP1_UPDATE_VARIABLE

TSP1_UPDATE_VARIABLE_ACK

TSP1_ASK_TRACE

TSP1_ASK_TRACE_ACK

TSP1_END

TSP1_END_ACK

TSP1_REJECT_MSG

TSP1_CANCEL_OP

TSP1_CANCEL_OP_ACK

TSP1_DISPLAY

TSP1_ERROR

14 Message sequences
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This message is used to send information relating to the
CREATE_ETC primitive. Message sent by the system supervisor (SS).
Receiving this message, the FE runs the right commands to the
testers to load and start the Test Components.

This is a supervision message used by the front end (FE) to confirm to
SS that the executable test component has been started. If problems
occurs providing this service, a TSP1_ERROR PDU will be sent with
ERROR_CODE other than zero.

This is a message able to carry the TCP information elements that are
not TTCN keyword. For example, all co-ordination messages are
carried through this message.

This message is sent by the front end each time a temporary or final
local verdict is assigned.

This message is used by the SS or FE which identify a particular
global variable that has to be updated in all the test component.

This message is used by the SS or FE to acknowledge or not the
updating of the global variable in a test component. If problems occurs
providing this service a TSP1 _ERROR PDU will be sent with
ERROR_CODE other than zero.

This message is used to send information relating to the ASK_TRACE
primitive. Message sent by the system supervisor (SS).

This is a message used by the front end (FE) to confirm to the SS that
the request of a trace from a test component has been received. If
problems occurs providing this service a TSP1_ERROR PDU will be
sent with ERROR_CODE other than zero.

This message is used by the SS to request to the FE to close the
current test session with the test components.

This is a message used by the front end (FE) to confirm to the SS that
the current test session has been closed. If problems occurs providing
this service a TSP1_ERROR PDU will be sent with ERROR_CODE
other than zero.

This message is used by the front end (FE), to notify to the System
Supervisor that a corrupted or an out of sequence message is
received.

This message is used by the System Supervisor to cancel the running
operation. This message is sent to each FE which is involved in the
current session.

This message is used by the FE to acknowledge the
TSP1_CANCEL_OP message returning to the status before the last
operation was run. If problems occurs providing this service, a
TSP1_ERROR PDU will be sent with ERROR_CODE other than zero.

This is a message used by the front end (FE) or the SS to display a
message on the screen of the interested party (SS, in the case the
message is sent by FE, and FE, PT, in the case the message is sent
by SS).

This message is sent by the FE to the System Supervisor to give a
negative acknowledge for TSP1 messages.

Here follow the message sequences exchanged among SS & FEs following the issue of a relevant service

primitive.
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ERROR (SERVICE_ID, ERROR_CODE, ERR-PARAM)

The use of the ERROR PDU is to give a negative acknowledge for a generic TSP1 message when an
acknowledge is expected. So the field ERROR in the following primitives is provided with the PDU below.

SS FE

[ 1 [ ]

TSP1_pdu

TSP1_ERROR (SERVICE_ID, ERROR_CODE, ERR_PARAM )

Figure 14

OPEN_SESSION (ETS_ID, SESSION_ID, SE_ERROR)

SS FE

[ 1 [ ]

TSP1_INIT (ETS_ID, SESSION_ID, TCO_ID_LIST)

TSP1_INIT_ACK ()

TSP1_INIT_COMPLETE ()

Figure 15

CHECK_SESSION (SE_ERROR)

SS FE

[ 1 [ 1

TSP1_CHK_CONF ()

TSP1_CHK_CONF_ACK ()

Figure 16



SET_PARAMETER (PARAM_LIST, SE_ERROR)

SS

[ ]

TSP1_SET_PARAMETER ( PARAM_LIST)
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FE

[ ]

TSP1_SET_PARAMETER_ACK ()

Figure 17

SET_TIME (TIMESTAMP, SE_ERROR)

To fix the same time stamp in all the ETC, is necessary to measure the delay between SS and FE
(considering negligible the delay between FE and ETCs). This delay can be measured by the SS for

example using the first two messages exchanged with a FE.

SS

[ 1

TSP1_INIT (ETS_ID, SESSION_ID, TCO_ID_LIST)

FE

[ ]

TSP1_INIT_ACK ()

TSP1_SET_TIME (TIMESTAMP)

TSP1_SET_TIME_ACK ()

_ TIMESTAMP= TIME+T/2
Figure 18
LIST_FE_SERVICES (FE_ID, SERVICE_LIST, FE_ERROR)

SS

[ 1

TSP1_LIST_FE_ SERVICES ()

FE

TSP1_LIST_SERVICES_ACK (FE_ SERVICE_LIST)

Figure 19
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CREATE_TCO (TCO_ID, TEST_CASE_ID, TREE, PARAM_LIST, TCO_ERROR)

SS FE

[ 1 [ ]

TSP1_CREATE ( TCO_ID, TEST_CASE_ID, TREE, PARAM_LIST)

TSP1_CREATE_ACK (TCO_ID)

Figure 20
SEND_COORD_MSG (TCO_DEST_ID, CP_ID, COORD_MSGQG)

SS FE

[ 1 [ 1

TSP1_INFO ( DEST_ID, CP_ID, COORD_MSG)

Figure 21

The following case is an example when there is a Co-ordination Message that is sent from a PTC to
another PTC. This case is managed from the protocol as a routeing problem. The description of who
sends all that is written in the ATS.

FE SS FE

[ | [ 1 [ 1

TSP1_INFO ( DEST_ID, CP_ID, COORD_MSG)

TSP1_INFO ( DEST_ID, CP_ID, COORD_MSG)

Figure 22
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RCV_COORD_MSG (TCO_SOURCE_ID, CP_ID, COORD_MSG)

SS FE

[ ] [ ]

TSP1_INFO ( DEST_ID, CP_ID, COORD_MSG)

Figure 23
CHECK_TCO_COMPLETED (TCO_ID, TCO_VERDICT_TYPE, TCO_VERDICT_VALUE,
TCO_ERROR)
SS FE

TSP1_VERDICT ( TCO_ID, TCO_VERDICT_TYPE, TCO_VERDICT_VALUE, ERROR_CODE)

Figure 24
UPDATE_VERDICT(TCO_ID, TCO_VERDICT_TYPE, TCO_VERDICT_VALUE,
TCO_ERROR)
SS FE

TSP1_VERDICT ( TCO_ID, TCO_VERDICT TYPE, TCO_VERDICT VALUE, ERROR_CODE)

Figure 25
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UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, VARIABLE_VALUE, TCO_ERROR)

FE SS

[ | [ ]

TSP{L_UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, VARIABLE_VALUE)

TSP1_UPDATE_VARIABLE_ACK ()

TSP1_UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, VARIABLE_VALUE)

FE

[ ]

TSP1_UPDATE_VARIABLE_ACK ()

Figure 26

FE SS

[ | [ ]

T9P1_UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, ARIABLE_VALUE)

TSP1_UPDATE_VARIABLE_ACK ()

FE

TSP1_UPDATE_VARIABLE (TCO_SOURCE_ID, VARIABLE_NAME, VARIABLE_VALUE)

TSP1_UPDATE_VARIABLE_ACK ()

Figure 27
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ASK_TRACE (SESSION_ID, TEST_CASE_ID, TCO_ID, MEDIA, TRACE_ID,

FE_ERROR)
SS FE
TSP1_ASK_TRACE ( SESSION_ID, TEST_CASE_ID, TCO_ID)
TSP1_ASK_TRACE_ACK ( MEDIA, TRACE_ID_LIST)
Figure 28
CLOSE_SESSION (SE_ERROR)
SS FE
TSP1_END ()

TSP1_END_ACK ()

Figure 29
REJECT_MSG (FE_ID, FE_ERROR)

SS FE

[ 1 [ ]

1@#$%"

TSP1_REJECT_MSG ( ERROR_CODE)

Figure 30
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CANCEL_OP (TCO_ID, TCO_ERROR)

SS FE

[ ] [ 1

TSP1_CANCEL_OP (TCO_ID)

TSP1_CANCEL_OP_ACK (TCO_ID)

Figure 31

DISPLAY (FE_ID, MSG)

SS FE

[ 1 [ 1

TSP1_DISPLAY (FE_ID, MSG)

Figure 32

SS FE

TSP1_DISPLAY ( FE_ID, MSG)

Figure 33
READ_SE_STATUS (STATUS_LIST, LOG_ID_LIST, SE_ERROR)
This service is performed without using any TSP1 messages, because the System Supervisor has already
all the information concerning test components.
READ_FE_STATUS (FE_ID, STATUS_LIST, LOG_ID_LIST, FE_ERROR)
This service is performed without using any TSP1 messages, because the System Supervisor has already
all the information concerning test components.
READ_TCO_STATUS (TCO_ID, STATUS, LOG_ID, TCO_ERROR)

This service is performed without using any TSP1 messages, because the System Supervisor has already
all the information concerning test components.
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14.1 Messages and Information Element description

In this subclause, formats and coding of TSP1 messages will be described. This is one of the possible
choices that can be done. In particular this is the choice of EURESCOM P412 project.

1411 ASN.1 TSP1 description

-- TSP1 protocol
TSP1 DEFINITIONS IMPLICIT TAGS::=
BEGIN

TSP1-PDUs::= CHOICE {
tspl-error ERR-Body,
tspl-init INIT-Body,
tspl-init-ack INIT-ACK-Body,
tspl-init-complete INIT-COMPLETE-Body,
tspl-chk-conf CHK-CONF-Body,
tsp1-chk-conf-ack CHK-CONF-ACK-Body,
tspl-set-parameter SET-PARAMETER-Body,
tspl-set-parameter-ack SET-PARAMETER-ACK-Body,
tspl-set-time SET-TIME-Body,
tspl-set-time-ack SET-TIME-ACK-Body,
tspl-list-fe-services LIST-FE-SERVICES-Body,
tspl-list-fe-services-ack LIST-FE-SERVICES-ACK-Body,
tspl-create CREATE-Body,
tspl-create-ack CREATE-ACK-Body,
tspl-info INFO-Body,
tspl-verdict UPDATE-VERDICT-Body,
tspl-update-variable UPDATE-VARIABLE-Body,
tspl-update-variable-ack UPDATE-VARIABLE-ACK-Body,
tspl-ask-trace ASK-TRACE-Body,
tspl-ask-trace-ack ASK-TRACE-ACK-Body,
tspl-end END-Body,
tspl-end-ack END-ACK-Body,
tspl-reject-msg REJECT-Body,
tspl-cancel-op CANCEL-OP-Body,
tspl-cancel-op-ack CANCEL-OP-ACK-Body,
tspl-display DISPLAY-Body
}

e Fhkkkkkkkkkkkkkkkkkk PDU body descnptlon
Feld::= OCTET STRING

Etsld::= OCTET STRING

Tcold::= OCTET STRING

Sessionld::= OCTET STRING
TestCaseld::= OCTET STRING

Treeld::= OCTET STRING

Param::= SEQUENCE

{
param-id OCTET STRING,
param-value OCTET STRING

}
Cpld::= OCTET STRING
Msg::= OCTET STRING
Traceld::= OCTET STRING
Serviceld::= INTEGER

{

tspl-init (2),
tsp1-chk-conf (2),
tspl-set-parameter 3),
tspl-set-time (4),
tspl-list-fe-services 5),
tspl-create (6),
tspl-info ),
tspl-verdict (8),
tspl-update-variable 9),
tspl-ask-trace (10),
tspl-end (11),
tspl-reject-msg (12),
tspl-cancel-op (13),
tspl-display (14)

ServiceList::= SEQUENCE OF Serviceld

VerdictType::= INTEGER {intermediate-verdict (0), final-verdict (1) }
VerdictValue::= INTEGER { fail (0), inconc (1), pass (2) }
MediaValue::= INTEGER

E)yM ail 1),
byE-mail 2),
byFax 3),
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file (4),
others 5)
}

ErrorCode::= INTEGER

okmessage 0),
errMotNotReady (1),
errMotNotConnected (2),
errUnknownEts 3),
errUnknownSession (4),
errTimeNotAssigned (5),
errProcessingFailure (6),
errBadlInvocationContext (7),
errArgumentType (8),
errMissingArgument (9),

errBadArgumentFormat (10),
errBadArgumentContent  (11),

errUnrecognizedTSP1PDU  (85),
errOutOfSequenceMessage (86),
errTreeNotFound (87),

errTraceNotAvailable (170),

errCommunicationLost (200),
errTesterCrash (201),
errUnknownEtc (255)
}

TsplErrorParam::= SEQUENCE

tco-id [0] Tcold OPTIONAL,

errString [1] OCTET STRING

}
ERR-Body::= [0] IMPLICIT SEQUENCE

{

service-id Serviceld,

err-code ErrorCode,

err-param TsplErrorParam
INIT-Body::=[1] IMPLICIT SEQUENCE

ets-id Etsld,

session-id Sessionld,

tco-id-list SEQUENCE OF Tcold
INIT-ACK-Body::= [2] IMPLICIT NULL
INIT-COMPLETE-Body::= [3] IMPLICIT NULL
CHK-CONF-Body::= [4] IMPLICIT NULL
CHK-CONF-ACK-Body::= [5] IMPLICIT NULL
SET-PARAMETER-Body::= [6] IMPLICIT SEQUENCE

param-list SEQUENCE OF Param
}

SET-PARAMETER-ACK-Body::= [7] IMPLICIT NULL
SET-TIME-Body::= [8] IMPLICIT SEQUENCE

timestamp UTCTime
}

SET-TIME-ACK-Body::= [9] IMPLICIT NULL
LIST-FE-SERVICES-Body::= [10] IMPLICIT NULL
LIST-FE-SERVICES-ACK-Body::= [11] IMPLICIT SEQUENCE

fe-service-list ServiceList

CREATE-Body::= [12] IMPLICIT SEQUENCE

tco-id [0] Tcold OPTIONAL,
test-case-id [1] TestCaseld,
tree Treeld OPTIONAL,



param-list SEQUENCE OF Param OPTIONAL

CREATE-ACK-Body::= [13] IMPLICIT SEQUENCE

tco-id Tcold

INFO-Body::= [14] IMPLICIT SEQUENCE
{
dest-id Tcold,
cp-id Cpld,
coord-msg Msg
}
UPDATE-VERDICT-Body::= [15] IMPLICIT SEQUENCE
{
tco-id Tcold,
tco-verdict-type VerdictType,

tco-verdict-value VerdictValue,
error-code ErrorCode

}

UPDATE-VARIABLE-Body::= [16] IMPLICIT SEQUENCE
{
tco-source-id Tcold,

variable-name OCTET STRING,
variable-value OCTET STRING

}
UPDATE-VARIABLE-ACK-Body::= [17] IMPLICIT NULL
ASK-TRACE-Body::= [18] IMPLICIT SEQUENCE

{

session-id Sessionld,

test-case-id TestCaseld,

tco-id Tcold
ASK-TRACE-ACK-Body::= [19] IMPLICIT SEQUENCE

media MediaValue,

trace-id-list SEQUENCE OF Traceld
END-Body::= [20] IMPLICIT NULL
END-ACK-Body::= [21] IMPLICIT NULL
REJECT-Body::= [22] IMPLICIT SEQUENCE

{

error-code ErrorCode

}
CANCEL-OP-Body::= [23] IMPLICIT SEQUENCE

tco-id Tcold OPTIONAL
}

CANCEL-OP-ACK-Body::= [24] IMPLICIT SEQUENCE

tco-id Tcold OPTIONAL
}

DISPLAY-Body::= [25] IMPLICIT SEQUENCE

fe-id Feld,
disp-msg Msg
}

END

14.2 SDL TSP1 description
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TSP1 is described in the SDL diagrams which follow. (The SDL was produced in the context of Eurescom

project p.412).
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system TSP1
[(cmiFromSu)] A A [(fmiFromFe)]
cmiChannel fmiChannel
[(cmiToSu)] v initChannel v [(fmiToFe)]
+[ping] [pong] +
tsplchannel tpiChannel
SystemSupervisor < > FrontEnds < >
[trPdu) [trPdu] [tpiToTco)] [ (tpiFromTco)]
[fromPTesters]
A
tsp2channel
4
[toPTesters]
tspl_1 O.pr Page: 1
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NEWTYPE TspTag LITERALS
t spError Tag,
t spl ni t Tag,
t spl ni t AckTag,
t spl ni t Conpl et eTag,
t spChkConf i gTag,
t spChkConfi gAckTag,
t spSet Par anet er Tag,
t spSet Par anet er AckTag,
t spSet Ti meTag,
t spSet Ti meAckTag,
t spLi st Servi cesTag,
t spLi st Ser vi cesAckTag,
t spCr eat eTag,
t spCr eat eAckTag,
t spl nf oTag,
t spVer di ct Tag,
t spUpdat eVar i abl eTag,

t spUpdat eVar i abl eAckTag,

t spAskTraceTag,

t spAskTr aceAckTag,

t spEndTag,

t spEndAckTag,

t spRej ect MsgTag,

t spCancel OpTag,

t spCancel OpAckTag,

t spDi spl ayTag
ENDNEWYPE TspTag;

NEWIYPE Serviceld LITERALS

t spl ni t Asp, /*
t spChkConf i gAsp, /*
t spSet Par anet er Asp, /*
t spSet Ti neAsp, I*
t spLi st FeServi cesAsp, /*
t spCr eat eAsp, I*
t spl nf oAsp, /*
t spVerdi ct Asp, /*
t spUdpdat eVari abl eAsp, / *
t spAskTr aceAsp, /*
t spEndAsp, /*
t spRej ect MsgAsp, /*
t spCancel OpAsp, I*
t spDi spl ayAsp /*

ENDNEWTYPE Ser vi cel d;

NEWYPE TspPdu
STRUCT

tag tspTag;

t spError
tsplnit

t spSet Par anet er
tspSet Ti me

t spLi st Servi ces
tspCreate

t spCr eat eAck
tsplnfo

t spVerdi ct

t spUpdat eVari abl e
t spAskTrace

t spAskTr aceAck
t spRej ect Msg

t spCancel Op

t spCancel OpAck
t spDi spl ay
ENDNEWTYPE TspPdu;

e el
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TspError Pdu;
Tspl ni t Pdu;
TspSet Par anet er Pdu;
TspSet Ti nePdu;

TspLi st Ser vi cesAckPdu;
TspCr eat ePdu;

TspCr eat eAckPdu;

Tspl nf oPdu;
TspVerdi ct Pdu;
TspUpdat eVari abl ePdu;
TspAskTracePdu;
TspAskTraceAckPdu;
TspRej ect MsgPdu;
TspCancel OpPdu;
TspCancel OpAckPdu;
TspDi spl ayPdu;

[* Supervi sor
Primtives */

SIGNALLI ST TspSuReq =
Tspl ni t Req,
TspChkConfi gReq,
TspSet Par anet er Req,
TspSet Ti neReq,

TspCr eat eReq,

Tspl nf oReq,

TspVer di ct Req,
TspUpdat eVari abl eReq,
TspEndReq,

TspCancel OpReq;

SI GNALLI ST TspSuConReq =
TspDi spl ayReq,
TspAskTraceReq,

TsplLi st Servi cesReq;

SIGNALLI ST TspSulnd =
TspErrorlnd,
Tspl ni t Conpl et el nd,
TspCreatel nd,
Tspl nf ol nd,
TspVerdictl nd,
TspUpdat eVari abl el nd,
TspRej ect Msgl nd;

SIGNALLI ST TspSuCom nd =
TspDi spl ayl nd;

SIGNALLI ST TspSuResp =
TspUpdat eVari abl eResp;

SIGNALLI ST TspSuConf =
Tspl ni t Conf,
TspChkConf i gConf,
TspSet Par anet er Conf,
TspSet Ti meConf ,

TspCr eat eConf ,
TspUpdat eVari abl eConf,
TspEndConf ,

TspCancel OpConf ;

SI GNALLI ST TspSuContConf
TspAskTraceConf,
TspLi st Servi cesConf;

N [/* FrontEnd
Primtives */

SIGNALLI ST TspFelnd =
Tsplnitlnd,
TspChkConfi gl nd,
TspSet Par anet er | nd,
TspSet Ti nel nd,
TspCreat el nd,

Tspl nf ol nd,

TspVerdi ct | nd,
TspUpdat eVari abl el nd,
TspEndl nd,

TspCancel Opl nd;

SI GNALLI ST TspFeComl nd =
TspDi spl ayl nd,
TspAskTracel nd,

TspLi st Servi cesl nd;

SIGNALLI ST TspFeReq =
TspErrorReq,
Tspl ni t Conpl et eReq,
TspCr eat eReq,
Tspl nf oReq,
TspVer di ct Req,
TspUpdat eVari abl eReq,
TspRej ect MsgReq;

SI GNALLI ST TspFeConReq =
TspDi spl ayReq;

SIGNALLI ST TspFeConf =
TspUpdat eVar i abl eConf;

SI GNALLI ST TspFeResp =
Tspl ni t Resp,
TspChkConf i gResp,
TspSet Par anet er Resp,
TspSet Ti neResp,

TspCr eat eResp,
TspUpdat eVar i abl eResp,
TspEndResp,

TspCancel OpResp;

= SIGNALLI ST TspFeConResp =
TspAskTr aceResp,
TspLi st Servi cesResp;

tsp1_1 O.pr
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/* ASNL-I1 ke type declaration */
SYNTYPE Feld = Charstring ENDSYNTYPE;
SYNTYPE Et sl d = Charstring ENDSYNTYPE;
SYNTYPE Sessionld = Charstring ENDSYNTYPE;
SYNTYPE Test Caseld = Charstring ENDSYNTYPE;
SYNTYPE Tcold = Charstring ENDSYNTYPE;
NEWYPE Tcol dLi st String(Tcol d, noTco) ENDNEWIYPE;
SYNTYPE Treeld = Charstring ENDSYNTYPE;
NEWYPE Servi ceLi st String(Serviceld, noService) ENDNEWYPE;
SYNTYPE UTCTi ne = Ti ne ENDSYNTYPE;
NEWYPE Medi aVal ue LI TERALS
byMai | ,
byEnai | ,
byFax,
file,
ot hers
ENDNEWTYPE Medi aVal ue;

SYNTYPE Vari abl eNane = Char String ENDSYNTYPE;
SYNTYPE Vari abl eVal ue = Charstring ENDSYNTYPE;

NEWYPE Ver di ct Type LI TERALS
i nt er medi at eVerdi ct,
final Verdi ct

ENDNEWT'YPE;

NEWIYPE Ver di ct Val ue LI TERALS
fail,
i nconc,
pass

ENDNEWTYPE;

SYNTYPE Cpld = Charstring ENDSYNTYPE;
NEWYPE Par am
STRUCT
param d Charstring;
par anVal ue Charstring;
ENDNEWTYPE Par am
NEWTYPE Par anli st String(Param noParan) ENDNEWYPE;
SYNTYPE Traceld = Charstring ENDSYNTYPE;

NEWYPE Tracel dLi st String(Traceld, noTrace) ENDNEWYPE;

tspl_1_O.pr Page: 3
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/* Test Synchroni zation Protocol

NEWYPE TspEr r or Par am
STRUCT

tcold Tcol d;
errString Charstring;
ENDNEWTYPE TspEr r or Par am

SYNONYM Nul | Error = (., .);

NEWTYPE TspEr r or Pdu
STRUCT
servi cel d Serviceld;
err Code Er r or Code;
errParam TspError Param
ENDNEWTYPE TspEr r or Pdu;

NEWYPE Tspl ni t Pdu
STRUCT
etsld Etsld;
sessionld Sessionld;
tcol dLi st Tcol dLi st;
ENDNEWTYPE Tspl ni t Pdu;

NEWYPE TspSet Par anmet er Pdu
STRUCT

par anli st Paranli st ;
ENDNEWTYPE TspSet Par anet er Pdu;

NEWYPE TspSet Ti mnePdu
STRUCT

ti meStanp UTCTi ne;
ENDNEWTYPE TspSet Ti mePdu;

NEWYPE TspLi st Servi cesAckPdu
STRUCT

feServices Servicelist;
ENDNEWTYPE TsplLi st Ser vi cesAckPdu;

NEWYPE TspCr eat ePdu

STRUCT

tcold Tcol d;

test Casel d Test Casel d;
tree Treel d;

paranii st ParanLi st;
ENDNEWTYPE TspCr eat ePdu;

NEWYPE TspCr eat eAckPdu
STRUCT

tcold Tcol d;
ENDNEWTYPE TspCr eat eAckPdu;

NEWYPE Tspl nf oPdu

STRUCT
destld Tcol d;
cpld Cpl d;
coor dMsg Msg;

ENDNEWTYPE Tspl nf oPdu;

NEWYPE TspVer di ct Pdu
STRUCT
tcold Tcol d;
verdi ct Type Verdict Type;
verdi ct Val ue Verdi ct Val ue;
error Code Er r or Code;
ENDNEWTYPE TspVer di ct Pdu;

*/

NEWYPE TspUpdat eVar 1 abl ePdu
STRUCT

tcoSourcel d Tcol d;

vari abl eNanme Vari abl eNane;

vari abl eVal ue Vari abl eval ue;
ENDNEWTYPE TspUpdat eVari abl ePdu;

NEWYPE TspAskTracePdu
STRUCT

sessionld Sessionld;
test Casel d Test Casel d;
tcold Tcol d;
ENDNEWTYPE TspAskTr acePdu;

NEWYPE TspAskTraceAckPdu
STRUCT

medi a Medi aval ue;

tracel dLi st Tracel dLi st;
ENDNEWTYPE TspAskTr aceAckPdu;

NEWYPE TspRej ect MsgPdu
STRUCT

error Code Error Code;
ENDNEWTYPE TspRej ect MsgPdu;

NEWYPE TspCancel OpPdu
STRUCT

tcold Tcol d;

ENDNEWTYPE TspCancel QpPdu;

NEWYPE TspCancel OpAckPdu
STRUCT

tcold Tcol d;

ENDNEWTYPE TspCancel OpAckPdu;

NEWYPE TspDi spl ayPdu

STRUCT
feld Fel d;
di spMsg Msg;

ENDNEWTYPE TspDi spl ayPdu;

tspl_1 O.pr
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SI GNAL
Sl GNAL
S| GNAL

S| GNAL
S| GNAL

S| GNAL

Sl GNAL

S| GNAL

S| GNAL

S| GNAL
S| GNAL
Sl GNAL

SI GNAL

S| GNAL

S| GNAL
S| GNAL

SI GNAL

Tr Pdu( TspPdu) ;
TspError Req( TspError Pdu) ,

Tspl ni t Req( Tspl ni t Pdu) ,
Tspl ni t Resp,

Tspl ni t Conpl et eReq,

TspChkConfi gReq,
TspChkConf i gResp,

TspSet Par anet er Req( TspSet Par anet er Pdu) ,
TspSet Par anet er Resp,

TspSet Ti meReq( TspSet Ti nePdu) ,
TspSet Ti nreResp,

TsplLi st Servi cesReq,
TsplLi st Servi cesResp( TspLi st Servi cesAckPdu) ,

TspCr eat eReq( TspCr eat ePdu) ,
TspCr eat eResp( TspCr eat eAckPdu) ,

Tspl nf oReq( Tspl nf oPdu) ,
TspVer di ct Req( TspVer di ct Pdu) ,

TspUpdat eVari abl eReq( TspUpdat eVari abl ePdu) ,
TspUpdat eVar i abl eResp,

TspAskTraceReq( TspAskTracePdu),
TspAskTraceResp( TspAskTraceAckPdu),

TspEndReq,
TspEndResp,

TspRej ect MsgReq( TspRej ect MsgPdu) ,

TspCancel OpReq( TspCancel OpPdu) ,
TspCancel OpResp( TspCancel OpAckPdu),

TspDi spl ayReq( TspDi spl ayPdu),

TspErrorl nd( TspError Pdu) ;

Tspl ni t1nd(Tspl nit Pdu),
Tspl ni t Conf;

Tspl ni t Conpl et el nd;

TspChkConfi gl nd,
TspChkConf i gConf;

TspSet Par anet er | nd( TspSet Par anet er Pdu) ,
TspSet Par anet er Conf ;

TspSet Ti mel nd( TspSet Ti nePdu) ,
TspSet Ti meConf ;

TsplLi st Servi cesl nd,
TsplLi st Ser vi cesConf ( TspLi st Servi cesAckPdu) ;

TspCr eat el nd( TspCr eat ePdu) ,
TspCr eat eConf ( TspCr eat eAckPdu) ;

Tspl nf ol nd( Tspl nf oPdu) ;
TspVerdi ct I nd( TspVer di ct Pdu) ;

TspUpdat eVari abl el nd( TspUpdat eVari abl ePdu) ,
TspUpdat eVar i abl eConf ;

TspAskTracel nd( TspAskTr acePdu) ,
TspAskTraceConf ( TspAskTraceAckPdu) ;

TspEndl nd,
TspEndConf ;

TspRej ect Msgl nd( TspRej ect MsgPdu) ;

TspCancel Opl nd( TspCancel OpPdu) ,
TspCancel OpConf ( TspCancel OpAckPdu) ;

TspDi spl ayl nd( TspDi spl ayPdu) ;

tspl_1 O.pr
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SYNONYM nFE = 3;
SYNONYM nTCo = 10;

SYNONYM t est Ti ne = 120;
SYNONYM def aul t Ti ne = 10;

SIGNAL fronPTesters, toPTesters, ping, pong(Feld),
start CormonServi ces, stopConmonServices,
ki | | CommonServi ces, Kkill Decoder, kill Encoder;

SYNTYPE | ndex = Natural CONSTANTS >0 ENDSYNTYPE;

NEWYPE Rout i ngEl enment STRUCT
id Charstring;
pid Pid;

ENDNEWT'YPE;

NEWYPE Rout i ngLi st
String(Routi ngEl ement, enpty)
ENDNEWT'YPE;

SYNONYM i ni t AckTi ne = defaul t Ti ne;
SYNONYM i ni t Conpl et eTi ne = defaul t Ti ne;
SYNONYM endAckTi me = defaul t Ti ne;
SYNONYM chkAckTi ne = defaul t Ti ne;
SYNONYM par amAckTi ne = def aul t Ti ne;
SYNONYM t i neAckTi me = def aul t Ti ne;
SYNONYM cr eat eAckTi ne = defaul t
SYNONYM cancel AckTi me = defaul t
SYNONYM | i st Servi cesAckTinme = d
SYNONYM askTr aceAckTi me = def au

Ti me;

T
Ti me;

e t

| me;

ime
ime
fau
t Ti

AddElem

GetPid

Getld

Removeld

tsp1_1 O.pr
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SYNTYPE Msg = Charstring ENDSYNTYPE;

SYNTYPE Tree = Charstring ENDSYNTYPE;

NEWIYPE Error Code LITERALS errOK, errTimeQut, errPT, errBadSe, errBadTco ENDNEWYPE;
A Front-end Synchronizing Interface’'s Types ---------- */

NEWTYPE St Error Code LITERALS errStOK, errStFe, errStArg, errStTi meCut ENDNEWYPE;
NEWYPE FeError STRUCT

feld Fel d;
st ubError St Err or Code;
feError Er r or Code;
retryNumber Natural;
ENDNEWTYPE;
A Canpai gn Managenent Interface’'s Types ---------- */

NEWYPE FeErrorList String(FeError, enpty) ENDNEWYPE;

NEWIYPE SeError Code LITERALS errSeOK, errSeFail ed ENDNEWYPE;
NEWYPE SeError STRUCT

seld Sessi onl d;

seError SeError Code;

feErrors FeErrorlist;
ENDNEWTYPE;

SYNTYPE M cld = Tcold ENDSYNTYPE;

NEWYPE Test Conponent STRUCT
id Tcold;
feld Feld,
ENDNEWTYPE;
NEWYPE TcoLi st String(Test Conponent, noTco) ENDNEWIYPE;

NEWIYPE Fel dSet Power SET(Fel d) ENDNEWIYPE;

NEWIYPE TcoError Code LITERALS err TcoOK, errTcoNotStarted, errTcoTi meQut, errTcoFe
ENDNEWTYPE;
NEWTYPE TcoError STRUCT
tcold Tcold;
tcoError TcoError Code;
feError FeError;
ENDNEWTYPE;
NEWYPE TcoErrorList String(TcoError, enpty) ENDNEWYPE;
NEWIYPE Et cError Code LITERALS errEtcOK, errEtcError, errEtcTi meQut ENDNEWYPE;
NEWIYPE Et cError STRUCT
etcld Test Casel d;
etcError EtcErrorCode;
tcoErrors TcoErrorlList;
ENDNEWTYPE;
SYNTYPE Tcol ndex = Natural CONSTANTS 1 : nTCo ENDSYNTYPE;

tspl_1 O.pr Page: 7




TSP1v1.0 EURESCOM P412 View: 1
Wed Jun 19 1996

/* Canpal gn Magagenent Interface (cm) */

SIGNALLI ST cmi ToSu = (cmi ReqToSu), (cm ConmonReqToSu);

SI GNALLI ST cmi CommbnReqToSu =
cm Di splay, cmilListServices, cm AskTrace;

SIGNALLI ST cmi ReqToSu =
cm LoadETS, cmi OpenSession, cmi O oseSession, cm CheckSession, cm SetParaneter,
cm Set Ti me, cm Unl oadETS, cmi ExecETC, cm Cancel Exec;

SIGNALLI ST cmi FronBu = (cm Conf Fronu), (cm CommonConf Fronfu);

SIGNALLI ST cm CommonConf FronfSu =
cm Di spl ay, cmilListedServices, cni AskedTrace;

SIGNALLI ST cm Conf FronBu = cmi Al | FeConnect ed,
cm OpenedSessi on, cni C osedSessi on, cm CheckedSessi on, cm Sent Par aneter,
cm Sent Ti me, cmi Et cEnd, cni Execut edETC, cmi TcoVerdict, cmi EtcVerdict;

SIGNAL cmi LoadETS(Etsld);

SIGNAL cmi OpenSessi on( Sessi onl d, TcoLi st, M cld);
SIGNAL cmi C oseSessi on;

SIGNAL cmi Di spl ay(Fel d, Msg) ;

SIGNAL cmi CheckSessi on;

SIGNAL cmi Set Par anet er (Par anlLi st);

SIGNAL cmi Set Ti me( Tl ME) ;

SIGNAL cm Unl oadETS;

SI GNAL cmi ExecETC( Test Casel d) ;

SIGNAL cm Cancel Exec;

SIGNAL cmi AskTrace(Fel d, TspAskTracePdu) ;
SIGNAL cmi Li st Servi ces(Feld);

SIGNAL cmi Al | FeConnect ed( SeError);

SIGNAL cmi OpenedSessi on( SeError);

SIGNAL cm Cl osedSessi on( SeError);

SIGNAL cmi CheckedSessi on( SeError);

SIGNAL cmi Sent Par anet er (SeError);

SIGNAL cmi Sent Ti me( SeError);

SIGNAL cmi Execut edETC( Et cError);

SIGNAL cmi TcoVerdi ct ( Tcol d, Verdi ct Val ue);

SIGNAL cmi Et cEnd(EtcError);

SIGNAL cmi Et cVerdi ct (Verdi ct Val ue, EtcError);
SIGNAL cmi AskedTr ace( TspAskTr aceAckPdu, FeError);
SIGNAL cmi Li st edServi ces(TspLi st Servi cesAckPdu, FeError);
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[* Test Programm ng Interface (tpi) */
SIGNALLI ST t pi ToTco = tpi Create, tpi Created, tpiCancel ed, tpiUpdateVerdict,
t pi Fi nal Verdi ct, tpilnfoReq;
SIGNALLI ST t pi Fronifco = tpi Create, tpiCancel, tpiUpdatedVerdict, tpilastVerdict, tpilnfolnd;

SIGNAL t pi Creat ed( Error Code);

SIGNAL t pi Create(Tcol d, Test Casel d, Tree, Par anii st);

SI GNAL t pi Cancel ;

SIGNAL t pi Cancel ed( Error Code) ;

SIGNAL t pi Fi nal Verdi ct ( Verdi ct Val ue, Error Code) ;
SIGNAL t pi Updat eVer di ct ( Verdi ct Val ue) ;

SI GNAL t pi Updat edVerdi ct ( Tcol d, Verdi ct Val ue) ;

SIGNAL t pi Last Verdi ct ( Tcol d, Ver di ct Val ue, Err or Code) ;
SIGNAL t pi | nf oReq( Tcol d, Cpl d, MsQ) ;

SIGNAL t pi I nf ol nd(Cpl d, Msg) ;

/* Test Managing Interface (tm) */

SIGNALLI ST tmi ToSu = tm End, tm Stopped, tm Local Verdict, tm Verdict;
SIGNALLI ST tmi ToTco = tmi Start, tm Stop, tmKill;

SIGNAL tm Start(Test Casel d, ParanLi st);
SIGNAL tm Stop;

SIGNAL tmi Kill;

SIGNAL tm End(TcoError);

SIGNAL tm Verdi ct (Verdict Val ue, TcoError);
SIGNAL tm Local Verdi ct (Tcol d, Verdi ct Val ue) ;
SIGNAL tm St opped(TcoError);

[* Test Synchronizing Interface (tsi) */

SIGNALLI ST tsi ToTco = tsi Cancel ed, tsiCreated, tsiCancel, tsiUpdateVerdict, tsiFinalVerdict,
tsiCreate, tsiKill, tsilnfo;
SIGNALLI ST tsi ToFe = tsi Create, tsiCancel, tsiCanceled, tsiCreated, tsiFinalVerdict,
t si Updat eVerdict, tsilnfo;

SIGNAL tsi Create(Tcold, Test Casel d, Tr ee, Par anli st);
SIGNAL t si Cancel (Tcol d);

SIGNAL tsi Cancel ed(FeError);

SIGNAL tsi Created(FeError);

SIGNAL tsi Fi nal Verdi ct (Tcol d, Verdi ct Val ue, FeError);
SI GNAL t si Updat eVer di ct (Tcol d, Verdi ct Val ue, FeError);
SIGNAL tsiKill;

SIGNAL tsilnfo(Tcold, Cpld, Ms@);
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/* Front-end Managenent Interface (fm) */

SIGNALLI ST fm FronfFe = fm Di spl ay;
SIGNALLI ST fm ToFe = fni D spl ay;

SIGNAL fmi Di spl ay(Fel d, Msg);

/* Front-end Synchronizing Interface (fsi) */

SI GNALLI ST fsi ToSu = (fsi CormonConf), (fsiConfirm, fsiDisconnected;
SI GNALLI ST fsi ConmobnConf = fsi ToBeDi spl ayed, fsiAskedTrace, fsiListedServices;
SIGNALLI ST fsi Confirm =

fsi Connect ed, fsiOpenedSession, fsiC osedSession, fsiCheckedSession,

f si Sent Paraneter, fsiSentTi ne;

SIGNALLI ST fsi ToSt = (fsi CoombnReq), (fsiRequest);

SIGNALLI ST fsi CommonReq = fsi Di spl ay, fsiAskTrace, fsilListServices;

SI GNALLI ST fsi Request =
fsi Connect, fsiOpenSession, fsiC oseSession, fsiCheckSession, fsiSetParaneter,
fsiSetTime, fsiD sconnect, fsiDeclareTco, fsiEndTest;

SIGNAL f si Connect ;

SIGNAL f si Connect ed(FeError);

SIGNAL f si OpenedSessi on(FeError);

SIGNAL fsi Cl oseSessi on;

SIGNAL fsi ToBeDi spl ayed( Fel d, Fel d, Msg) ;
SIGNAL fsi O osedSessi on(FeError);

SIGNAL fsi EndTest;

SIGNAL fsi Di spl ay(Feld, Msg);

SIGNAL fsi OpenSessi on;

SIGNAL f si CheckSessi on;

SIGNAL fsi CheckedSessi on(FeError);
SIGNAL f si Set Par anet er ;

SIGNAL f si Sent Par anet er (FeError);
SIGNAL fsi Set Ti ne;

SIGNAL fsi Sent Ti ne(FeError);

SIGNAL fsi Di sconnect;
SIGNAL fsi Di sconnect ed(FeError);
SIGNAL fsi Decl areTco(Tcol d);

SIGNAL fsi Li st Services;

SIGNAL fsi AskTrace( TspAskTracePdu);

SIGNAL fsi Li st edServi ces(TspLi st Servi cesAckPdu, FeError);
SIGNAL fsi AskedTrace( TspAskTraceAckPdu, FeError);
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View: 2

procedure AddElem

FPAR IN 1d CharString,
IN pid Pld,
INQUT rl Routinglist;

DCL re Routi ngEl enent;

D

re:=Make(id,pid)

rl:=rl // MkString(re)

tsp1_1 O.pr
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View: 3

procedure GetPid

f par

INid Charstring,
INOUT pid Pld,
IN rl Routinglist;

DCL counter | ndex;
DCL re Routi ngEl enent;

C

)

counter:=1

re:=Extract(rl,counter)

(fase )

counter=
Length(rl)

( true )

pid:=relpid

( fallse )

counter:=

(e )

counter+1

pid:=NULL

tsp1_1 O.pr
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View: 4

procedure Getld

f par
IN pid PId,
INQUT id Charstring,
IN rl Routinglist;

DCL counter | ndex;
DCL re Routi ngEl enent;

D

counter:=1

re:=Extract(rl,counter)

pid=re!pid

counter=
Length(rl)

( fallse )

counter:=

(e )

counter+1

tsp1_1 O.pr

Page: 13




Removeld v1.0 EURESCOM P412 View: 5
Wed Jun 19 1996
procedure Removeld
FPAR IN 1d Charstring,
INQUT rl RoutingList;
DCL re RoutingEl ement;
DCL counter |ndex;
| DCL | ength Natural;
counter:=1

length:=Length(rl)

re:=Extract(rl,counter)

( false )

counter:=
counter+1

()

rl:=SubString
(rl,1,length-1)

(e )

( false )

rl:=SubStrin rl:=SubString(rl,
(rl,2 Iength—%) 1,counter-1)//
- SubString(rl,

counter+1,length-counter
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block SystemSupervisor
cmiRoute . initRoute .
cmiChannel (¢ Supervisor(1,1) : 0 initChannel
[(cmiFromSu)] [ (cmiToSuj [pmg] [ pong]
f[(tmiToSu)] [ (fsiTosu)]
fsiRoute
[(¢siTost)]
tsp1Route

FeStub(0,nFE)

[trPdu]
[(tsiToFe)]

tsiRoute

tmiRoute

‘[(tm iToTco)] [(tsiToTco)]

TcoStub(0,nTCo)

[trPdL]

PO tsplchannel

SYNTYPE Fel ndex = Natural CONSTANTS 1 : nFE ENDSYNTYPE;
NEWYPE Fel dLi st String(Feld, enpty) ENDNEWIYPE;

NEWYPE Fr ont End
STRUCT

id Fel d;

pid Pld;

stub Pld;
ENDNEWTYPE Fr ont End,;

NEWYPE Routi ngTabl e
arr ay( Fel ndex, Front End) ;
ENDNEWTYPE Rout i ngTabl e;

tsp1_1 O.pr
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process Supervisor(1,1)
cmiConfFromSu ; iReqToS .
‘ [( )] cmiRoute [(le eqTo Uil [pmg] nitRoute [pong] N
cmiRoute g —9 initRoute
miCommonCoanromSu)] [(tmiToSu)]

SuStubManager

compnServRoute

stopGommonServices

fsiDisconnected]

discRoute

startommonServices,]

[(fsiCommonConf)]

fsiComServRoute

[(fsiComm Req)]

tmiRoute

[(fsiConfirm)] [(tmiToTco)]

fsiRoute

[(fsiRequest)]

fsiRoute

tmiRoute
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REVEALED Current Sessi on Sessi onl d;
REVEALED Current Suite Etsld;
REVEALED Par anet ers Par anli st ;
REVEALED Ti ne TI ME;

REVEALED Current Test Test Casel d;
REVEALED Runni ngTcos Routi nglLi st;
REVEALED M c Mcl d;

REVEALED M cFePid PI d;

REVEALED SeFel dLi st Fel dLi st ;

5288888888

AN

nyld Feld;
nyRout i ngTabl e Routi ngTabl e;

front End Front End;
acti veFEnds Routi nglLi st;

feld, senderld, destld Feld;
feError FeError;

al | FesOK, all TcosOK Bool ean;
sessi onOK Bool ean;
sessionState SeError;

msg Msg;

testState EtcError;
t coCount er Tcol ndex;
tcolLi st Tcolist;
tcold Tcold;

fePid Pld;

tcoPid Pld;

stubPid PId;

routi ngEl em Routi ngEl ement;

err TcoError;
verdi ct Verdi ct Val ue;

88 8 BpSs388 2888888 88 B8
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service SuMain
routinglnit
Ready2run
addTcoError addFeError
routinglnit 4 )
tcoDispatch [ feDispatch
N/
‘ Ready2run '
openSession startTco
cmiLoadETS
(CurrentSuite)
|
Parameters:=
noParam

TestCampaign

TI'MER nyTi ner ;

DCL feCounter Fel ndex;
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View: 8

TestCampaign

cmiUnIoadET8<

CurrentSession:="

Parameters:=noParam

feCounter:=1

(o) (o)

cmiOpenSession
(CurrentSession,tcoList,Mtc)

<

cmiSetParameter
(Parameters)

<

openSession

feCounter:=1

]
allFesOK:=true
]

sessionState!feErrors:=empty

( WaitingFEsConnect )

feDispatch
(fsiDisconnect)

activeFends
= empty

Ready2run
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View: 8

< WaitingFEsConnect >

fsiConnected
(feError)

<

addFeError(feError)

feError!stubError
= errStOK

(e )( e )

allFesOK:=false

feCounter =

Length(activeFEnds)

(e )

feCounter:=
feCounter+1
I 1
( true ) ( false ) -
| |
sessionState!seError sessionState!seError
:= ErrSeOK := ErrSeFailed
| |
cmiAllFeConnected cmiAllFeConnected
(sessionState) (sessionState)
|
startTco
(tcoList) TestCampaign
]
startCommonService>
TO SELF
]
feDispatch
(fsiOpenSession)
4
< WaitingFEsInit >
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View: 8

< WaitingFEsInit >

fsiOpenedSession
(feError)
|
addFeError(feError)

feError!stubError
= errStOK

(e )( e )

|
allFesOK:=false

feCounter =
Length(activeFEnds)

( false ) ( e )

feCounter:=
feCounter+1

(e )

()

sessionState!seError
= ErrSeOK

sessionState!seError
:= ErrSeFailed

cmiOpenedSession
(sessionState)

cmiOpenedSession
(sessionState)

feDispatch

TestExecution (fsiSetParameter)

i

( WaitingSentParam)
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View: 8

< WaitingSentParam >

]
fsiSentParameter
(feError)
|
addFeError(feError)

feError!stubError
= errStOK

(me )( fae )

|
allFesOK:=false

feCounter =
Length(activeFEnds)

( ) [ e )

feCounter:=
feCounter+1

(e )

(e )

sessionState!seError
= ErrSeOK

sessionState!seError
.= ErrSeFailed

cmiSentParameter >

cmiSentParameter

)

(sessionState) (sessionState)
TestExecution
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View: 8

< TestExecution >

cmiCloseSession <

TO SELF

|
tcoDispatch
(tmiKill)
|

stopCommonService>

feDispatch
(fsiCloseSession)

4
( WaitingClosure )

cmiCheckSession<

feDispatch
(fsiCheckSession)

I
< WaitingCheckedSession )

CcmiExecETC
(CurrentTest)

testState!etcld:=CurrentTest

tcoCounter:=1

|
allTcosOK:=true
|

allFesOK:=true

sessionOK:=true

testStateltcoErrors:=empty

cmiSetTime
(Time)

GetPid(Mtc,tcoPid,RunningTcos)

feDispatch
(fsiSetTime)

A

tmiStart(CurrentTest,
noParam) TO tcoPid

WaitingSentTime )

SET (NOW+testTime,myTimer)

( DispatchTillEnd )

tsp1_1 O.pr
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< WaitingClosure >

fsiClosedSession
(feError)
|
addreError(feError)

feError!stubError
= errStOK

(e )( false )

|
allFesOK:=false

feCounter =
Length(activeFEnds)

( o) (e )

feCounter:=
feCounter+1

- (e ) (e )

sessionState!seError:= sessionState!seError:=
ErrSeOK ErrSeFailed
| T J
cmiClosedSession
(sessionState)
|
stopCommonServices
TO SELF

TestCampaign
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View: 8

< WaitingSentTime >

fsiSentTime
(feError)
|
addrFeError(feError)

feError!stubError
= errStOK

(e )( e )

allFesOK:=false

feCounter =
Length(activeFEnds)

(e )

feCounter:=
feCounter+1

(e )

(e )

sessionState!seError

sessionState!seError

:= ErrSeOK := ErrSeFailed
] ]
cmiSentTime cmiSentTime
(sessionState) (sessionState)
TestExecution
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View: 8

< DispatchTillEnd >

tmiLocalVerdict
(tcold,verdict)

tmiVerdict
(verdict,err)

cmiTcoVerdict
(tcold,verdict)

> reSET (myTimer)

addTcoError(err)

errltcoError
=ernTcoOK

e )( e )

allTcosOK:=false

errlifeError
IstubError
= errStOK

( true )( rue )
|
| allFesOK:=false |

(verdict testState)

cmiEtcVerdict >
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View: 8

< DispatchTillEnd >

myTimer

tmiEnd <
(err)

testState!etcError
= errEtcTimeOut

reSET (myTimer)
|

cmiCancelExec <

reSET (myTimer)

cmiEtcEnd
(testState)

> addTcoError(err)

(v )( e )

errltcoError
= erTcoOK

sessionOK:=allFesOK

allTcosOK:=false

tcoDispatch(tmiStop)

errlifeError
IstubError
= errStOK

WaitingTcoStop

(e )( we )

allFesOK

:=false

( e )

tcoCounter:=
tcoCounter+1

(e )

( false )

testStateletcError

testStateletcError

= errEtcOK = errEtcError
| ]
]
cmiEtcEnd
(testState)
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View: 8

< WaitingCheckedSession >

]
fsiCheckedSession <

(feError)
|

addFeError(feError)

feError!stubError
= errStOK

(e )( e )

allFesOK:=false

feCounter =
Length(activeFEnds)

( false ) ( true )

feCounter:=
feCounter+1

(e )

( false )

sessionState!seError
= ErrSeOK

sessionState!seError
:= ErrSeFailed

cmiCheckedSession >

cmiCheckedSession

)

(sessionState) (sessionState)
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< WaitingTcoStop >

tmiStopped
(err)

addTcoError(err)

err'tcoError
= ernrTcoOK

(e )( e )

|
allTcosOK:=false

tcoCounter =
Length(RunningTcos)

( flse ) ( trlue )

tcoCounter:=
tcoCounter+1

(e ) (e )

testStateletcError testStateletcError
= errEtcOK .= errEtcError
| J
]
feDispatch(fsiEndTest)

cmiExecutedETC
(testState)

TestExecution
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procedure routinglInit

AD

I
myld:="SU’
I

myRoutingTable(1):=
Make(’FE1’,NULL,NULL)

myRoutingTable(2):=
Make(’FE2’,NULL,NULL)

myRoutingTable(3):=
Make('FE3’,NULL,NULL)

feCounter:=1

< RoutingTablelnit )

ping <

myRoutingTable(feCounter)!pid:=SENDER

pong
(myRoutingTable(feCounter)!id)
SENDER

TO

feCounter=nFE

( false )

(e )

1 I
RoutingTablelnit ffg)gglhjr?tt;ﬁ
tspl_1 O.pr Page: 30




openSession v1.0 EURESCOM P412 View: 10
Wed Jun 19 1996
procedure openSession
DCL count er Fel ndex; C )
|
sessionState!seld:=CurrentSession
|
getSessionFEnds(tcoList,SeFeldList)
getFrontEnd
active empty
I 1
updateStubPid ( true ) ( false )
|
feDispatch(fsiConnect)
. |
getSessionFEnds activeFEnds:=empty
I J
counter:=1
feld:=Extract(SeFeldList,counter)
|
” getFrontEnd(feld,frontEnd) ”
frontE NULL
f 1
( trlue ) ( false )
|
FeStub(frontEnd) AddElem(feld,

frontEnd!stub,activeFEnds)

updateStubPid(feld,OFFSPRING)

AddElem(feld,OFFSPRING activeFEnds)

counter <@1~ FeldList)

( false )

counter:=counter+1

(e )
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procedure getFrontEnd
f par AN
INid Feld,
IN QUT fe FrontEnd;
DCL f Counter Fel ndex;
|
fCounter:=1
id=myRoutingTable
(fCounter)lid
I 1
( false ) ( true )
|
fe:=myRoutingTable(fCounter)
(e ) (e )
false true
|
fCounter:=
fCounter+1
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procedure getSessionFENnds
FPAR N
IN tcos Tcoli st, ( )
IN QUT fends FeldList;
AL |
i Tcol ndex,
tco Test Conponent, =
al readyMet Fel dSet ; fends:=empty
|
alreadyMet:=empty
I
( false )
( true ) I

tco:=Extract(tcos,i)

tco'feld in alreadyMet

|
() ()

alreadyMet:=
Incl(tco'feld,alreadyMet)

fends:=
fends // MkString(tco!feld)

i=Length(tcos)
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procedure ypdateStubPid
FPAR IN 1d Charstring,
IN pid Pld;
DCL f Counter Fel ndex;
|
fCounter:=1
id=myRoutingTable
(fCounter)!id
I 1
( faise ) ( e )
myRoutingTable(fCounter)!stub
:=pid
(e ) (e )
false true
|

fCounter:=

fCounter+1
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procedure addFeError
FPAR IN feErr FeError;
|
sessionStatelfeErrors:=
sessionState!lfeErrors // MkString(feErr)
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View: 15

procedure startTco

FPAR IN tcos TcolLi st;

DCL tco Test Conmponent ;

D

|
RunningTcos:=empty
|

tcoCounter:=1

tco:=Extract(tcos,tcoCounter)

GetPid(tco!feld,fePid,activeFEnds)

|
TcoStub(tcolid,fePid)

fsiDeclareTco
(tcolid) TO fePid

(e )( =)

|
MtcFePid:=fePid

AddElem(tcolid,OFFSPRING RunningTcos)

tcoCounter=Length(tcos)

(e ) (e )

tcoCounter:=
tcoCounter+1
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procedure addTcoError
FPAR IN tcoErr TcoError;
|
testState!tcoErrors:=
testState!tcoErrors // MkString(tcoErr)
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View: 17

macrodefinition feDispatch FPAR aMessage

feCounter:=1

aMessage

Extract(activeFEnds,feCounter)

routingElem:=

aMessage
TO routingElem!pid

Length(activeFEnds

feCounter =

(e )

(e )

sessionStatelfeErrors:=empty feCounter:=

feCounter+1

allFesOK:=true

feCounter:=1

aMessage
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macrodefinition tcoDispatch FPAR aMessage
tcoCounter:=1
aMessage
routingElem:=
Extract(RunningTcos,tcoCounter)
|
aMessage
TO routingElem!pid
tcoCounter =
Length(RunningTcos
I 1
( true ) ( false )
| |
testState!tcoErrors:=empty tcoCounter:=
tcoCounter+1
|
allFesOK:=true
L aMessage
allTcosOK:=true
|
tcoCounter:=1
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View: 19

service SyCommon

fsiDisplay

cmiDisplay

DCL askTrace TspAskTracePdu;
DCL askedTrace TspAskTraceAckPdu;
DCL |istedServices TspLi st Servi cesAckPdu;

startCommonServices <

stopCommonServices <

cmiDisplay
(destld,msg)

fsiToBeDisplayed(senderld,

<

fS|ToBeIa|esS[?tI%yemdS(§)¢a nderld, < stopCommonServices< C)
|

fsiDisplay(destld, N
senderld,msg) Waiting

destld,msg)
| |
cmiDisplay(destid, fsiDisplay(destld,
msg) senderld,msg)
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fsiListedServices
(listedServices,feError)

cmiListedServices
(listedServices,feError)

cmiAskTrace fsiAskedTrace cmiListServices
(feld,askTrace) (askedTrace,feError) (feld)
| | |
GetPid(feld,stubPid, cmiAskedTrace GetPid(feld,stubPid,
activeFEnds) (askedTrace, feError) activeFEnds)
stubPid = NUL stubPid = NUL

(e )

(e )

(e )

( false

cmiAskedTrace
(,Make(feld,errStArg,
errOK,0))

)

fS|AskTrace(askTrace)
TO stubPid

cmiListedServices
(,Make(feld, errStArg,
errOK,0))

fsiListServices
TO stubPid
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procedure fsiDisplay

FPAR IN dest Feld,
IN source Feld,
IN m Msg;

DCL pid Pld;

(e ) (e )

cmiDisplay(source,m) > GetPid(dest,pid,activeFEnds)

(o) ()

fsiDisplay(source,
m) TO pid

X

)
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procedure cmiDisplay
FPAR TN d Fel d,
IN m Msg;
DCL pid PId;
|
GetPid(d,pid,activeFEnds)
( true ) ( false )
fsiDisplay
(myld,m)
TO pid
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service SuStubManager

DCL feCounter Fel ndex;

fsiDisconnected
(feError)

<

feCounter:=1

stubPid:=
myRoutingTable
(feCounter)!stub

stubPid
= SENDER

(e )

myRoutingTable
(feCounter)!stub:=NULL

( false )

(e )

feCounte
=nFE

feCounter:=
feCounter+1

tspl_
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fsiRoute
process FeStub(0,nFE) 2 . -
fsiDisconnected
fsiCommServRoute [kiIIDecoder] .
trReceive
tspRouteln
fsiRoute FeStTspDecoder [trPdu]
(TspSyind),
(TspbuConf) tspComServRouteln
- fsiCommgnRe (TspSuComind),
[(stequestﬂ [( q)] [(TspSuComConf)
) tspCommServRouteln
FeStMain . FeStCommon
startCommonServices,
stopCommonServices, tsp1Route
. kilCommonServices
tsiToFe
[tsiroFe) [ipad]
tspComServRouteOut
[(TspSuComReq)]
tsiRoute
tspRouteOut
FeStTspEncoder trSend
(TspSuReq),
(TspSuResp),
killEncoder
[(tsiToTco)]
tsiRoute

tsp1_1 O.pr
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service FeStMain

VIEVED Current Sessi on Sessi onl d;
VIEWED Current Suite Etsld;

VI EVED Par anet ers Par anLi st ;
VIEVED Ti me TI ME;

VI EWED Runni ngTcos Routi nglLi st;
/* VIEWED Mc Mcld; */

VI EVED SeFel dLi st Fel dLi st;

feState!feld:=myFE!id

feState!feError
= errOK

"Transport
Initialization’

test Test Casel d;
tco Tcold;

cp Cpld;

msg Msg;

tree Tree;
param Par anli st ;
tcoPid PId;

tcoldList, tenpList TcoldList;
error Pdu TspErrorPdu;
count er Fel ndex;

"Transport
oK’ tspCreate TspCreat ePdu;

t spCreat eAck TspCreat eAckPdu;

(o) ()

feState!stubError feState!stubError
= errStOK = errStFe

fsiConnected fsiConnected
(feState) (feState)

| 3

tspVerdi ct TspVerdi ct Pdu;
verdi ct Verdict Val ue;

tspl nfo Tspl nfoPdu;

g8 8 88 BB 2B8p BBEBSA8s

t spCancel OpAck TspCancel OpAckPdu;

startCo;nOmSoEnL%erwces < TransportError)

Ready2run

getTcoPid
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TransportError

fsiConnect <
fsiDisconnect

|
feState!stubError

= errStOK
counter:=1
fsiDisconnected I
(feState) feStatelfeError
= errOK

killDecoder
TO SELF

killEncoder
TO SELF

Xtract(VIEW(SeFeldList,PAREN
counter) = myFelid

killCommonServices
TO SELF

(e )

‘transport
(re)initialization’

"Transport ( false ) ( true )
oK’ |

counter:=
f 1 counter+1
( true ) ( false )
| |

feState!stubError feState!stubError
= errStOK .= errStFe

fsiConnected
(feState)

TransportError

fsiConnected
(feState)

Ready2run
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View: 24

Ready2run

fsiDeclareTco
(tco)
|

tcoldList:=MkString(tco)

TcoMapping

fsiDeclareTco
(tco)

<

tempList:=MkString(tco)

tcoldList:=

tcoldList // tempList

fsiOpenSession <

TspinitReq (Make(
VIEW(CurrentSuite,PARENT),
VIEW(CurrentSession,PARENT),
tcoldList)) TO SELF

SET (NOW-+initAckTime,myTimer)

WaitlnitAck

fsiDisconnect<

tspl_1 O.pr
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WaitlnitAck

TsplnitConf <

myTimer <

reSET (myTimer)

feState!stubError
:=errStTimeOut

feState!feError:=errOK

|
SET (NOW+initCompleteTime,myTimer)

L

< WaitInitComplete >

initFailed

TspErrorind(errorPdu) <

reSET (myTimer)

errorPdulserviceld
=tsplnitAsp

(e )

(o )

feState!stubError
=errStFe

feState!stubError
:=errStArg

feState!feError
:=errorPdulerrCode

initFailed

fsiOpenedSession
(feState)

A

( WaitingClosure )

tspl_1 O.pr
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WaitInitComplete

TsplInitCompletelnd <

reSET (myTimer)

feState!stubError
=errStOK

|
fsiOpenedSession >

(feState)
4

< TestExecution >

Exceptional 1
Exit

myTimer <

feState!stubError
:=errStTimeOut

initFailed

T ( WaitingClosure >

fsiCloseSession <

feState!stubError
:=errStOK

|
fsiClosedSession
(feState)

1

< TransportError >

TspErrorind(errorPdu) <
|
reSET (myTimer)

errorPdulserviceld
=tsplnitAsp

(e ) (e )

feState!stubError feState!stubError
=errStFe :=errStArg

feState!feError
:=errorPdulerrCode

tspl_1 O.pr
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< TestExecution >

fsiCloseSession <

TspEndReq TO 5ELF>

fsiSetTime <

TspSetTimeReq

SET (NOW+endAckTime,myTimer)

(Make(VIEW(Time,PARENT))
TO SELF

)

tsiCreate
(tco,test,tree,param)

TspCreateReq
(Make(tco,test,tree,param))
TO SELF

SET (NOW-+timeAckTime,

WaitEndAck

myTimer)

A

WaitTimeAck

fsiSetParameter <

< DispatchTillEnd >

fsiCheckSession <

TspSetParameterReq
(Make(VIEW(Parameters,PARENT)))
TO SELF

TspChkConfigReq>
TO SELF

SET (NOW+paramAckTime,myTimer)

SET (NOW+chkAckTime,myTimer)

WaitParamAck

WaitChkAck

tspl_1 O.pr
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View: 24

WaitEndAck

TspEndConf<

myTimer

reSET (myTimer)

feState!stubError
=errStOK

fsiClosedSession
(feState)

feState!stubError
=errStTimeOut

TspErrorind(errorPdu) <

reSET (myTimer)

errorPdulserviceld
=tspEndAsp

fsiClosedSession
(feState)

(e )

(faise )

Ready4tspl

feState!stubError
=errStFe

feState!stubError
:=errStArg

Ready4tspl

fsiConnect <

connectOrKill

feState!feError
:=errorPdulerrCode

fsiClosedSession
(feState)

fsiDisconnec<

'Stop

Transport’

oK’

"Transport

(e )

( false )

feState!stubError
= errStFe

feState!stubError
= errStOK

tspl_1 O.pr
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WaitParamAck
| |
) TspErrorind(errorPdu)
TspSetParameterConf myTimer
: |
reSET (myTimer)
reSET ; feState!stubError
(myTimer) =errStTimeOut
' |
. errorPdulservicell
feState!stubError fsiSentParameter Ach
:=errStOK (feState) > p3etParameter
' ) (e ) (e )
; true false
fsiSentParameter i
(feState) > < WaitingClosure > I I
feState!stubError feState!stubError
=errStFe :=errStArg

TestExecution

feState!feError
:=errorPdulerrCode

]
fsiSentParameter
(feState)

A

< WaitingClosure >

tspl_1_O.pr
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WaitTimeAck

TspSetTimeConf

< myTimer

reSET (myTimer)

feState!stubError

)

:=errStTimeOut
I |
feState!stubError fsiSentTime
:=errStoK (feState)
| b
fs('fseesrgge > < WaitingClosure >

TestExecution

TspErrorind(errorPdu) <
|
reSET (myTimer)

errorPdulserviceld

=tspSetTimeAsp
I 1
( true ) ( false )
| |
feState!stubError feState!stubError
=errStFe =errStArg

feState!feError
:=errorPdulerrCode

fsiSentTime
(feState)
4

< WaitingClosure >

tspl_1_O.pr
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( WaitChkAck )

TspChkConfigCQ
|

reSET (myTimer)

feState!stubError
=errStOK

fsiCheckedSession
(feState)

)

TestExecution

myTimer

feState!stubError
=errStTimeOut

fsiCheckedSession
(feState)

WaitingClosure

TspErrorind(errorPdu) <
I
reSET (myTimer)

errorPdulservicelo
ztspChkConfigAsp

( true ) ( fallse )

feState!stubError
:=errStArg

feState!stubError
=errStFe

feState!feError
:=errorPdulerrCode

fsiCheckedSession
(feState)

WaitingClosure

tspl_1_O.pr
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DispatchTillEnd
tsiCreate
(tco,test,tree,param)
|
TspCreateReq
(Make(tco,test,tree,param))
TO SELF
TspCreateConf
(tspCreateAck)
|
TspCreatelnd getTcoPid .
P < (tspCreateAck!tcold,tcoPid)

(tspCreate)
|

getTcoPid(tspCreate!tcold,tcoPid)

(e )

(e )

I 1
) ) feState!stubError
( trlue ) ( fallse ) crazy test :=errStOK
erazy test tsiCreate |
y (tspCreateltcold, tsiCreated(feState)
tspCreateltestCaseld, TO tcoPid
tspCreateltree,
tspCreate!paramList) '
TO tcoPid
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DispatchTillEnd

I 1
tsilnfo
Tsplinfolnd(tspinfo) < (tco,cp,msg) <

getTcoPid TspinfoReq(Make(tco,
(tspinfoldestld,tcoPid) cp,msg))
TO SELF

(e ) (e )

‘crazy test’

tsilnfo(tspinfo!destid,
tspinfolcpld, tspinfo!coordMsg)
TO tcoPid

=
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DispatchTillEnd

tsiUpdateVerdict
(tco,verdict,feState)

TspVerdictind(tspVerdict) <

tsiFinalVerdict
(tco,verdict,feState)

<

TspVerdictReq(Make(tco,
intermediateVerdict,verdict,
feState!feError)) TO SELF

getTcoPid

(tspVerdict!tcold,tcoPid)

TspVerdictReq(Make(tco,
finalVerdict,verdict,
feState!feError)) TO SELF

( true )( false

‘crazy test’

tspVerdictlverdictType

( intermediateVerdict )

( finalVerdict )
|

tspVerdictlverdictValue,feState)

tsiUpdateVerdict(tspVerdict!tcold,
TO tcoPid

tsiFinalVerdict(tspVerdict!tcold,
tspVerdict!verdictValue,feState)
TO tcoPid

)

tspl_1 O.pr
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DispatchTillEnd
tsiCancel < tspCancelOpConf
(tco) (tspCancelOpAck)

TspCancelOpReq
(Make(tco)) TO SELF

getTcoPid
(tspCancelOpAck!tcold, tcoPid)

true

( false

‘crazy test’

tsiCanceled(feState)

TO tcoPid

C)

tspl 1 O.pr
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DispatchTillEnd

TspErrorind(errorPdu)

< fsiEndTest <

feState!feError
:=errorPdulerrCode

TestExecution

getTcoPid

(errorPdu'errParam!tcold,tcoPid)

()

‘crazy test errorPdulserviceld
I 1 1
(tspCreateAsp) ( tspCancelOpAsp ) ELSE
| I |
feState!stubError feState!stubError feState!stubError
:=errStFe =errStFe :=errStArg
| | |
tsiCreated(feState) tsiCanceled(feState) . ,
TO tcoPid TO tcoPid big problem
| I

tspl 1 O.pr
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procedure getTcoPid
FPAR IN tcol d Tcold,
IN QUT aPid PlId;
|
GetPid(tcold,aPid,
VIEW(RunningTcos,PARENT))
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service FeStCommon
DCL feld Feld; AN
DCL tspDi spl ayPdu TspDi spl ayPdu;
DAL msg Msg;
DCL askTrace TspAskTracePdu;
DCL askedTrace TspAskTraceAckPdu;
DCL |istedServices TspLi st Servi cesAckPdu;
TIMER nyTi ;
NE rry | rrer’
kilCommonServices startCommonServic<
; ; fsiDisplay tspDisplaylnd ; fsiAskTrace o ;
k|IICommonSerV|ce< (feld,msg) < (tspDisplayPdu) stopCommonServic (askTrace) fsiListServices
| . | ' 4 | |
TspDisplayReq fsiToBeDisplayed TspAskTraceRe TspListServicesRe
(Make(feld,msg)) (myFelid,tspDisplayPdulfeld, Waiting (askarace) TO SE(EF P TO SELF a
TO SELF tspDisplayPdu!dispMsg) I I
SET (NOW i SET (NOW
(NOW-+askTraceAckTime, +listServicesAckTime,
myTimer) myTimer)
WaitingTrace WaitingServices
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I 1
skedtiace) < myTimer (spDIpAY G,
I stopCommonServices,
killCommonServices
, fsiAskedTrace
reSET (myTimer) (,Make(myFElid,
I errStTimeOut,errOK,0))

fsiAskedTrace

(askedTrace,Make(myFE!id,
errStOK,errOK,0))

( WaitingServices )

tspListServicesConf
(listedServices)

reSET (myTimer)

fsiListedServices
(listedServices,Make(myFE!id,
errStOK,errOK,0))

i fsiDisplay,
myTimer tspDisplayind,
stopCommonServices,
killCommonServices

fsiListedServices
( ,Make(myFE!id,
errStTimeOut,errOK,0))

tspl_1 O.pr
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service FeStTspEncoder

I ni t Pdu

SETTi nePdu
creat ePdu
i nf oPdu
verdi ct Pdu

BE888888888

di spl ayPdu

pdu TspPdu;

Tspl ni t Pdu;

SETPar anPdu TspSet Par anet er Pdu;
TspSet Ti nePdu;
TspCr eat ePdu;

Tspl nf oPdu;

TspVer di ct Pdu;

vari abl ePdu TspUpdat eVari abl ePdu;
askTracePdu TspAskTracePdu;
cancel OpPdu TspCancel OpPdu;
TspDi spl ayPdu;

trPdu(pdu)
TO myFelpl

TspinitReq : TspSetParameterReq TspSetTimeReq ; ;
(initPdu) TspChkConfigReq < (SETParamPdu) (SETTimePd) TspListServicesReq
| | | | |
pdultag:= pdultag:= pdultag:= pdultag:= pdultag:=
tspinitTag tspChkConfigTag tspSetParameterTag tspSetTimeTag tspListServicesTag
| | |
pdultsplnit pdultspSetParameter pdultspSetTime
=initPdu -=SETParamPdu :=SETTimePdu

killEncoder <

tspl_1 O.pr

Page: 64




FeStTspEncoder v1.0 EURESCOM P412 View: 27
Wed Jun 19 1996
TspCreateReq TspinfoReq TspVerdictReq TspUpdateVariableReq TspAskTraceReq TspEndRe
(createPdu) (infoPdu) (verdictPdu) (variablePdu) (asktracePdu) P g
| | | | | |
pdultag:= pdultag:= pdultag:= pdultag:= pdultag:= pdultag:=
tspCreateTag tspinfoTag tspVerdictTag tspUpdateVariableTag tspAskTraceTag tspEndTag
| | | | |
pdu'tspCreate pdu'tspinfo pdu'tspVerdict pdu'tspUpdateVariable pdu'tspAskTrace
:=CreatePdu :=infoPdu :=verdictPdu :=variablePdu :=askTracePdu

@

@

@

TspCancelOpReq TspDisplayReq .
(cancelOpPdu) (displayPdu) TspUpdateVariableResp
| I |
pdul'tag:= pdultag:= pdu'tag:=
tspCancelOpTag tspDisplayTag tspUpdateVariableAckTag
| |
pdu'tspCancelOp pdu'tspDisplay
:=cancelOpPdu :=displayPdu
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service FeStTspDecoder

killDecoder <

DCL pdu TspPdu;

X

trPdu(pdu) <

( tspErrorTag )
|

TO SELF

TspErrorind
(pdu'tspError)

( tspInitAckTag )

TsplnitConf
TO SELF

( tspinfoTag )

|
Tspinfolnd
(pdu'tspinfo)
TO SELF

( tspInitCompleteTag )
|

TsplnitCompletelnd
TO SELF

( tspVerdictTag )

( tspCreateTag )

TspCreatelnd

(pdu'tspCreate)
TO SELF

)

TspVerdictind
(pdu'tspVerdict)

TO SELF

( tspUpdateVariabIeTag)

|
TspUpdateVariablelnd
(pdu'tspUpdateVariable)
TO SELF

)

tspl_1 O.pr
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' | | |
( tspUpdateVariableAckTag ) )
( tspDisplayTag ) tspSetTimeAckTag ( tspEndAckTag)
| | |
TspUpdateVariabIeConf> TsoDi
pDisplayind : TspEndConf
TO SELF (pdultspDisplay) Tsp%ec;'lgEmLeFConf PG SELF
TO SELF
( tspCreateAckTag ) ( tspChkConfigAckTag) ( tspListSerincesAckTag ) ( tspCanceIOpAckTag)
| | —L |
TspCreateConf . TspListServicesConf TspCancelOpConf
TspChkConfigCon (pdultspListServices) du!
dultspCreateAck ultspCancelOpAck
(pdu spCreate C> TO SELF > TO SELF ® RO SeLr )

( tspAskTraceAckTag )

tspRejectMsgT )
( Sprejeciiisgiag ( tspSetParameterAckTag ) l

|
- l TspAskTraceConf
TspRejectMsgind p.
dultspRejectMs TspSetParameterCon (pdultspAskTraceAck)
(p SpRejec 9) pSetParamer > 0 SELF
I I [
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process TcoStub(0,nTCo)

errorState!tcold:=myld

errorState!tcoError
:=errTcoOK

Ready2Run

WaitingStop

errorState!tcoError
=errTcoOK

DCL

8888888

FPAR nyld Tcold, nyFePid Pld;

param Par anli st ;

VI EWVED Runni ngTcos Routi ngli st;
VIEWED Mc Mcl d;
VIEWED M cFePi d PId;

ntcPid Pld;

tcold Tcol d;

cpld Cpld;

msg Msg;

verdi ct Verdict Val ue;
mai nConp Bool ean;
testld Test Casel d;

SIGNALSET t si Fi nal Verdi ct, tsi Updat eVerdi ct;

tsp1_1 O.pr
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__lamjust

'a PTC

Ready2Run

=== ———————

tsiCreate

(tcold,testld,tree,

param) <

(

myFePid =

VIEW(MtcFePid,PARENT

)

false )
|

tmiStart
(testld,param)
|

mainComp:=true

tsiCreate

tsiCreate
(myld,testld,”,param)
TO myFePid

(tcold,testld,tree,param)
TO myFePid

SET

myTimer)

(NOW-+createAckTime,

4

( WaitingCreateAck >

SET

(NOW+createAckTime,
myTimer)

b
< WaitingCreateAck >

tmiStop

tmiKill

errorState!tcoError
:=errTcoNotStarted

tmiStopped
(errorState)

Ready2Run

tspl_1 O.pr
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View: 29

< WaitingCancelAck >

myTimer<

tsiCanceled
(errorState!feError)

errorState!tcoError
:=errTcoTimeOut

egrafState!feError!stubE

reSET (myTimer)

= errStOK

(e )( e )

errorState!tcoError
=errTcoFe

tspl_1 O.pr
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View: 29

< WaitingCreateAck >

/ tmiStop /

tsiCreated
(errorState!feError)

<

myTimer<

reSET (myTimer)

errorState!tcoError
=errTcoTimeOut

tmiEnd
(errorState)

WaitingStop

< Running >

errorState!tcoError
=errTcoFe

tmiEnd
(errorState)

WaitingStop

tsp1_1 O.pr
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tsiFinalVerdict(tcold, isilnfo

verdict,errorState!feError)

(tcold,cpld,msg)

4

errorState!feError!stubErro
= errStOK

MyFePid=SENDER

(we) (a=)

errorState!tcoError
=errTcoFe

“ (e )

( false )

tsilnfo
(tcold,cpld,msg)
TO myFePid

)

(e )

myFePid=VIEW
MtcFePid,PARENT

(e ) (o )

tmiVerdict

(verdict,errorState) verdict,errorState!feError)

TO myFePid

> tsiFinalVerdict(tcold,

GetPid(VIEW(Mtc,PARENT),

VIEW(RunningTcos,PARENT))

mtcPid,

WaitingStop

( faise )

"ALERT’

tsiFinalVerdict(tcold,
verdict,errorState!feError)
TO mtcPid

)

tmiLocalVerdict
(tcold,verdict)

)

tmiEnd

(errorState)

WaitingStop

tsp1_1 O.pr
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tsiUpdateVerdict(tcold, tmist
verdict,errorState!feError)< misiop
|
tsiCancel(myld)
TO myFePid
|
SET (NOW+cancelAckTime,
! myTimer)
( false )
|
myFePid=VIEW errorStateltcoError < WaitingCancelAck >
MthePid,PARENT :=errTcoFe

I ( fallse ) tmiEnd
( true ) | (errorState)

GetPid(VIEW(Mtc,PARENT),
mtcPid,
VIEW(RunningTcos,PARENT))

WaitingStop

(ve) ()

tsiUpdateVerdict(tcold,
ALERT V' verdict,errorState!feError)

TO mtcPid
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initChannel @&

tsplChannel G¢

fmiChannel

block FrontEnds

[ping]

[pond

[trPdu]

initRoute

[(fmiFromFe)]

fmiRoute

[ (fmiToFe)]

[(tsiToFe)] [(tsiToTco)]

FrontEnd(nFE,nFE)

[trPdt]

[fromPTesters]

tsplroute

tsp2route

[ to PTesterg

tsiRoute

TestComponent
(0,nTCo)

[(tpiFromTco)]

}[(tpiToTco)]

tpiRoute

» tpiChannel

X

tsp2channel

tspl_1 O.pr
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fmiRoute initRoute
process FrontEnd(nFE,nFE) [ - il i A
ST (fmiFromFe .
fmiRoute initRoute

nmyStub Pld; 7

[

tspComServRouteOut

(TspFeComReq),
(TspFeComResp)

FeTspEncoder

trSend

[ (fmiToFe)]

startCommonServices,
stopCommonServices

commonServicesRoute

[(TspFeComInd)]

tspComSexvRouteln

tspRouteln

(TspFeReq),
(TspFeResp)

FeTspDecoder

trReceive

[ (tsiToFe)]

[ (tsiToTcoj

[fromPTesters]

tsp2Route

g [toPTesters]

tsiRoute

- tsiRoute

tsplroute

tsp2route

tspl_1 O.pr
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service FeMain

routinglnit

routinglnit

Ready4tspl

initTestComponents

feTcoDispatch

_88 88888888

838883888888

| VE

nmyld Feld;

initPdu Tspl nitPdu;

ti mePdu TspSet Ti mePdu;

par anet er Pdu TspSet Par anet er Pdu;
creat ePdu TspCreat ePdu;

verdi ct Pdu TspVerdi ct Pdu;

cancel OpPdu TspCancel OpPdu;

i nfoPdu Tspl nf oPdu;

tcoPid PId;

ntc Charstring;

R myTi mer;

err FeError;

test Casel d Test Casel d;
tcold CharString;
feError FeError;

tree Tree;

par am Par anli st ;
verdi ct Verdi ct Val ue;
t coCount er Tcol ndex;

| ocal Tcos, runningTcos Routi nglLi st;

rout i ngEl em Rout i ngEl enent ;
cpld Cpld;
coordMsg Msg;

tsp1_1 O.pr
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Tsplnitind(initPdu)

'session”s PTesters’

( ’aIIIOK’) ( ’not%\II oK )

TspErrorReq(Make(tspinitAsp,
errBadSe,NullError))
TO SELF

toPTesters

startCommonServic
TO SELF

TspinitResp >
TO SELF

SET(NOW+initCompleteTime-1,
myTimer)

< WaitingPTestersInit )
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WaitingPTestersInit

fromPTesters< myTime

reSET (myTimer) errTimeOut,NullError))

TO SELF

TspErrorReq(Make(tsplnitAs

)

"all Ready’ Sto

'Stop started PTesters’

[pCommonSeryjces
TO SELF

(e )

InitTestComponents
(initpdultcoldList)

TsplnitCompleteReq
TO SELF

TestExecution

(e )

|
stopCommonService>
TO

SELF

Ready4tspl
|

errPT,NullError))

TspErrorReq(Make(tspinitAsp,
TO SELF

Ready4tspl

tspl_1_O.pr Page: 78




FeMain v1.0

EURESCOM P412
Wed Jun 19 1996

View: 32

TestExecution

TspSetTimelnd
(timePdu)

TspChkConfigind <

toPTesters

toPTesters

SET(NOW+timeAckTime-1,
myTimer)

SET(NOW+chkAckTime-1,
myTimer)

WaitingTime

WaitingCheck

TspCreatelnd
(createPdu)

mtc:="

runningTcos
:= localTcos

GetPid(createPdultcold,
tcoPid,runningTcos)

tsiCreate(createPdultcold,createPdultestCaseld,
createPdu'tree,createpdu!paramList)

TO tcoPid

)

TspEndind <

TspSetParameterind
(parameterPdu)

toPTesters

toPTesters

SET(NOW+endAckTime-1,
myTimer)

)

< WaitingPTestersEnd )

SET(NOW+paramAckTime-1,
myTimer)

WaitingParam

( DispatchTillEnd )
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WaitingTime

myTimer <

fromPTester9<

errTimeOut,NullError))
TO SELF

TspErrorReq(Make(tspSetTimeAsp>

reSET (myTimer)

(e )

( false )

TspSetTimeResp>
TO SELF

errPT,NullError))

TspErrorReq(Make(tspSetTimeAsp,
TO SELF

TestExecution

WaitingCheck

myTimer <

fromPTesters<

errTimeOut,NullError))
TO SELF

TspErrorReq(Make(tspChkConfigAsp>

reSET (myTimer)

'Stop started PTesters’

(e )

(e )

TO SELF

TspChkConfigResp >

errPT,NullError))

TspErrorReq(Make(tspChkConfigAsp,
TO SELF

TestExecution
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< WaitingPTestersEnd >

myTimer fromPTesters <

errTimeOut,NullError))
TO SELF

reSET (myTimer)

|
TspErrorReq(Make(tspEndAsp, >

"all Stopped’

(e )

(e )

TO SELF

errPT,NullError))
TO SELF

TspEndResp > TspErrorReq(Make(tspEndAsp,

)

(=)

TO SELF

stopCommonServices>

LocalTcos
= empty

( true ) ( false

)

FeTcoDispatch(tsiKill)

Ready4tspl
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WaitingParam

myTimer <

errTimeOut,NullError))

TspErrorReq(Make(tspSetParameterAsp,
TO SELF

fromPTester:

LN

reSET (myTimer)

‘

(e )

( false )

TspSetParameterRes
TO SELF

)

TestExecution

TspErrorReq(Make(tspSetParameterAsp,
errPT,NullError))

TO SELF

tspl_1_O.pr
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DispatchTillEnd

TspCreatelnd
(createPdu)

GetPid(createPdu'tcold,
tcoPid,runningTcos)

tsiCreate(createPdultcold,createPdu'testCaseld,
createPdultree,createpdu!paramList)

TO tcoPid

tsiCreate
(tcold,testCaseld,tree,param)

<

Getld(SENDER,
mtc,localTcos)

GetPid(tcold,
tcoPid,runningTcos)

‘

tsiCreated
(err)

Getld(SENDER,
tcold,runningTcos)

errifeError=errOK

(e ) (e )

TspCreateResp(Make(tcold> Removeld(tcold,
TO SELF

runningTcos)

(e )

(e )

TspErrorReq(Make(tspCreateAsp

errifeError,Make(tcold,)))
TO SELF

)

tsiCreate(tcold,
testCaseld,tree,param)
TO tcoPid

testCaseld,tree,param))
TO SELF

TspCreateReq(Make(tcold, >

runningTcos
= empty

< TestExecution > < - >

tspl_1_O.pr
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DispatchTillEnd

Tspinfolnd
(infoPdu)

<

GetPid(infoPdu!destld,
tcoPid,runningTcos)

(e )

( false )

"ALERT’

infoPdu!coordMsg)
TO tcoPid

tsiInfo(infoPdu!destId,infoPdu!cpld,>

(

)

tsilnfo
(tcold,cpld,coordMsg)

GetPid(tcold,
tcoPid,runningTcos)

(e ) (e )

tsilnfo(tcold,
cpld,coordMsg)

TO tcoPid

I
TspinfoReq(Make(tcold, >

cpld,coordMsg))
TO SELF
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DispatchTillEnd

TspVerdictind(verdictPdu) <

GetPid(mtc,
tcoPid,runningTcos)

(o )

"ALERT’

feError!feError:=errOK

(final\;erdic) ( intermedilateVerdict)
|

tsiFinalVerdict(verdictPdu'tcold, tsiUpdateVerdict(verdictPduttcold,
TO tcoPid TO tcoPid
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< DispatchTillEnd >

tsiFinalVerdict
(tcold,verdict,err)

mtc="
OR

mtc=tcold

(o)

( faise )

tsiUpdateVerdict
(tcold,verdict,err)

GetPid(mtc,tcoPid,runningTcos)

(e )

|
GetPid(mtc,tcoPid,runningTcos)

(o) ()

tsiUpdateVerdict
"ALERT’ (tcold,verdict,err)

TO tcoPid

(e )

TspVerdictReq(Make(tcold,
intermediateVerdict,
verdict,errlfeError))

TO SELF

( false )

"ALERT’

tsiFinalVerdict
(tcold,verdict,err)
TO tcoPid

TspVerdictReq
(Make(tcold,finalVerdict,

verdict,err!feError))
TO SELF

Removeld(tcold,

runningTcos)
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DispatchTillEnd

TspCancelOpind
(cancelOpPdu)
|

GetPid(cancelOpPdu'tcold,
tcoPid,runningTcos)

(e ) (e )

TspErrorReq(Make(tspCancelOpAs tsiCancel
errBadTco,NullError)) (cancelOpPdultcold)
TO SELF TO tcoPid

tsiCanceled
(err)

tcold,runningTcos)

Getld(SENDER,

errlfeError=errOK

(e )

( false )

TspCancelOpResp

(Make(tcold))
TO SELF

TspErrorReq(Make(tspCancelOpAs
errlfeError,Make(tcold,”)))
TO SELF

Removeld(tcold,
runningTcos)
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procedure routinglnit
C )
pong(myld) <
WaitingPong ®
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procedure jnitTestComponents
FPAR t col dLi st Tcol dLi st ;
DCL t Count er Tcol ndex;
DCL atcold Tcold;
( false ) ( true )
tCounter:=1
|
localTcos:=empty
atcold:=Extract(tcoldList,tcounter)
|
testComponent(atcold)
|
AddElem(atcold,
OFFSPRING |ocalTcos)
tcounter=Length(tcoldList)
I 1
( false ) ( true )
|
tCounter:=
tCounter+1
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macrodefinition feTcoDispatch FPAR aMessage

tcoCounter:=1

aMessage

routingElem:=
Extract(localTcos,tcoCounter)

aMessage
TO routingElem!pid

tcoCounter =
Length(localTcos)

(e ) (e )

tcoCounter:=
tcoCounter+1

aMessage
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service FeCommon

DCL di spPdu TspDi spl ayPdu;

DCL feld Feld;

DCL di spMsg Msg;

DCL askTracePdu TspAskTracePdu;

Waiting

startCommonServices <

L

<Ready2ProvideServices>

TspListServicesind <

TspListServicesResp
(Make(MkString(tsplInitAsp)//
MkString(tspChkConfigAsp)//

MkString(tspSetParameterAsp)//
MkString(tspSetTimeAsp)//
MKkString(tspListFeServicesAsp)//
MkString(tspCreateAsp)//
MkString(tspinfoAsp)//
MkString(tspVerdictAsp)//
MkString(tspAskTraceAsp)//
MkString(tspEndAsp)//
MkString(tspCancelOpAsp)//

MkString(tspDisplayAsp)))
TO SELF

D

]
TspAskTracelnd
(askTracePdu)

'store trace request and get trace id
list (no trace is used in the current
response)’

( Fie )

TspAskTraceResp
(Make(file,noTrace))
TO SELF

( i )

TspAskTraceResp TspAskTraceResp
(Make(b%/glgg ! nFoTrace)> (Make(byFax,noTrace)> (Make(byEMail,noTrace
70 SELF TO SELF

(Fac )

( E—le)

(ot )

TspAskTraceResp

>

TspAskTraceResp

(Make(others,noTrace)>
TO SELF

)
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<Ready2ProvideServices)
TspDisplaylnd fmiDisplay stopCommonServices <
(dispPdu) (feld,dispMsg)
| [
fmiDisplay(dispPdulfeld, TspDisplayReq(Make(feld,dispMsg)) Waiting
dispPduldispMsg) TO SELF
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service FeTspEncoder

pdu TspPdu;

i nf oPdu Tspl nf oPdu;

sisislclstsisictsysists

errorPdu TspError Pdu;
creat ePdu TspCreat ePdu;
creat eAckPdu TspCreat eAckPdu;

verdi ct Pdu TspVerdi ct Pdu;

updat eVari abl ePdu TspUpdat eVari abl ePdu;
rej ect \sgPdu TspRej ect MsgPdu;

di spl ayPdu TspDi spl ayPdu;

servi cesPdu TspLi st Servi cesAckPdu;
askTraceAckPdu TspAskTraceAckPdu;

cancel QpPdu TspCancel OpAckPdu;

Ready

TspErrorReq
(errorPdu)
|

TspinitResp <

pdu'tag:=tspErrorTag

pdultag:=tsplnitAckTag

pdu'tspError:= errorPdu

TsplnitCompleteReq <

TspCreateReq
(createPdu)

pdu'tag:=tspCreateTag

pdultspCreate:=
createPdu

pdultag:=tspinitComplete Tag

TspinfoReq
(infoPdu)

TspVerdictReq
(verdictPdu)

pdu'tag:=tspVerdictTag

pdultspVerdict:= verdictPdu

pdu'tag:=tspinfoTag

pdu'tspinfo:= infoPdu
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TspUpdateVariableReq <

(updateVariablePdu)
|

pdultag:=tspUpdateVariableTag

pdu'tspUpdateVariable:= updateVariablePdu

TspUpdateVariabIeResp<
|

I
TspCreateResp
(createAckPdu)

pdu'tag:=tspCreateAckTag

pdu'tspCreateAck:= createAckPdu

pdu'tag:=tspUpdateVariableAckTag

TspRejectMsgReq
(rejectMsgPdu)

pdu'tag:=tspRejectMsgTag

pdu'tspRejectMsg:= rejectMsgPdu
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TspDisplayReq
(displayPdu)

TspChkConfigResp <

pdultag:=tspDisplayTag

TspSetParameterResp <
|

TspSetTimeResp <

pdu'tag:=tspChkConfigAckTag

pdu'tag:=tspSetParameterAckTag

pdu'tspDisplay:= displayPdu

pdu'tag:=tspSetTimeAckTag
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TspListServicesResp TspAskTraceResp TspEndRes TspCancelOpResp
(servicesPdu) (askTraceAckPdu) P P (cancelOpPdu)

pdu'tag:=tspListServicesAckTag

pdultag:=tspAskTraceAckTag

pdultag:=tspEndAckTag

pdu'tag:=tspCancelOpAckTag

pdu'tspListServices:= servicesPdu

pdu'tspAskTraceAck:= askTraceAckPdu

pdu'tspCancelOpAck:= cancelOpPdu
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service FeTspDecoder

. DCL pdu TspPdu;

myStub::SENDER

pdu'tag

I I I I I I |
( tspinitTag ) ( tspChkconfigTag) ( tspSetParIameterTag) ( tspSetTimeTag ) ( tspListServicesTag ) ( tspCreateTag ) ( tspinfoTag )
l | | |

Tsplnitind ] TspSetParameterind TspSetTimelnd . . TspCreatelnd Tsolnfolnd
dultsplnit TspChkConfigin (pdultspSetParameter) (pdultspSetTime) TspListServicesind dultspCreate P
(p TO SELF ) TO SELF TO SELF TO SELE TO SELF (P LS %ELF ) (pd%tggmfo)
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( tspVerdictTag )

T
( tspUpdateVariableTag )
|

TspVerdictind
(pdu'tspVerdict)
TO SELF

)

TspUpdateVariablelnd
(pdu'tspUpdateVariable)
TO SELF

( tspAskTraceTag )

( tspEndTag )

TspAskTracelnd
(pdu'tspAskTrace)
TO SELF

)

tspEndind
TO SELF

)

( tspCancIeIOpTag )

tspCancelOpind
(pdu'tspCancelOp)
TO SELF

( tspDisplayTag )

tspDisplayind
(pdultspDisplay)
TO SELF

( tspUpdateVariableAckTag )
|

tspUpdateVariabIeConf>
TO SELF
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process TestComponent
(0,nTCo)

WaitingCreate

err FeError;
verdi ct Verdict Val ue;

tree Tree,

par am Par anli st ;
tcold Tcol d;
cpld Cpld;
coordMsg Msg;

test Casel d Test Casel d;

WaitingCreate

Ready2Run

tsiCreate
(tcold,testcaseld,tree,param)

tsiKill <

tpiCreated
(err!feError)

<

reSET (myTimer)

myTimer

errlfeError:=errTimeOut

|
tpiCreate(tcoId,testCaseId,tree,param>
|

SET (NOW+createAckTime-1,myTi

mer)

Ready2Run

WaitingCancel

(e )

N

tsiCreated

(er)
TO PARENT

errlfeError=errOK

err

(e )

N

< Running ><WaitingCreatc>

tplCanceIed
(err'feError)

myTimer

reSET (myT|mer)

err'feError:=errTimeOut

tS|CanceIed

(err)
TO PARENT

WaitingCreate

<
)

tsiCanceled

(erm)
TO PARENT

WaitingCreate

err

tsiCreated
(err)
TO PARENT

WaitingCreate
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tpiCreate tsilnfo tpilnfoReq
(tcold,testCaseld,tree,param (tcold,cpld,coordMsg) (tcold,cpld,coordMsg)
| | |
tsiCreate : tsilnfo
tpilnfolnd
tcold testCaseld,tree,param tcold,cpld,coordMs
( TG PARENT > (cpld,coordMsg) > ( 10 PARENT g>
tsiUpdateVerdict tpiUpdateVerdict
(tcold,verdict,err) (verdict)
| |
tpiUpdatedVerdict errifeError:=errOK
(tcold,verdict) :
tsiUpdateVerdict
(myld,verdict,err)
TO PARENT
tsiFinalVerdict < tpiFinalVerdict tsiCance

(tcold,verdict,err)

tpiLastVerdict
(tcold,verdict,err!feError)

)

(verdict,err!feError)

(tcold)

<

|
tsiFinalVerdict

(myld,verdict,err)
TO PARENT

)

WaitingCreate

tpiCancel

SET

(NOW+cancelAckTime-1,
myTimer)

WaitingCancel
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Object View Page
SYSTEM TSP1
PARTITION DefaultPartition 1 1
2
3
4
5
6
7
8
9
10
PROCEDURE AddElem
PARTITION DefaultPartition 2 11
PROCEDURE GetPid
PARTITION DefaultPartition 3 12
PROCEDURE Getld
PARTITION DefaultPartition 4 13
PROCEDURE Removeld
PARTITION DefaultPartition 5 14
BLOCK SystemSupervisor
PARTITION DefaultPartition 6 15
PROCESS Supervisor(1,1)
PARTITION DefaultPartition 7 16
17
SERVICE SuMain
PARTITION DefaultPartition 8 18
19
20
21
22
23
24
25
26
27
28
29
PROCEDURE routinglnit
PARTITION DefaultPartition 9 30
PROCEDURE openSession
PARTITION DefaultPartition 10 31
PROCEDURE getFrontEnd
PARTITION DefaultPartition 11 32
PROCEDURE getSessionFEnds
PARTITION DefaultPartition 12 33
PROCEDURE updateStubPid
PARTITION DefaultPartition 13 34
PROCEDURE addFeError
PARTITION DefaultPartition 14 35
PROCEDURE startTco
PARTITION DefaultPartition 15 36

PROCEDURE addTcoError
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Object View Page
PARTITION DefaultPartition 16 37
MACRODEFINITION feDispatch FPAR aMessage
PARTITION DefaultPartition 17 38
MACRODEFINITION tcoDispatch FPAR aMessage
PARTITION DefaultPartition 18 39
SERVICE SuCommon
PARTITION DefaultPartition 19 40
41
PROCEDURE fsiDisplay
PARTITION DefaultPartition 20 42
PROCEDURE cmiDisplay
PARTITION DefaultPartition 21 43
SERVICE SuStubManager
PARTITION DefaultPartition 22 44
PROCESS FeStub(0,nFE)
PARTITION DefaultPartition 23 45
SERVICE FeStMain
PARTITION DefaultPartition 24 46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
PROCEDURE getTcoPid
PARTITION DefaultPartition 25 61
SERVICE FeStCommon
PARTITION DefaultPartition 26 62
63
SERVICE FeStTspEncoder
PARTITION DefaultPartition 27 64
65
SERVICE FeStTspDecoder
PARTITION DefaultPartition 28 66
67
PROCESS TcoStub(0,nTCo)
PARTITION DefaultPartition 29 68
69
70
71
72
73
BLOCK FrontEnds
PARTITION DefaultPartition 30 74
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Object View Page
PROCESS FrontEnd(nFE,nFE)
PARTITION DefaultPartition 31 75
SERVICE FeMain
PARTITION DefaultPartition 32 76
77
78
79
80
81
82
83
84
85
86
87
PROCEDURE routinglnit
PARTITION DefaultPartition 33 88
PROCEDURE initTestComponents
PARTITION DefaultPartition 34 89
MACRODEFINITION feTcoDispatch FPAR aMessage
PARTITION DefaultPartition 35 90
SERVICE FeCommon
PARTITION DefaultPartition 36 91
92
SERVICE FeTspEncoder
PARTITION DefaultPartition 37 93
94
95
96
SERVICE FeTspDecoder
PARTITION DefaultPartition 38 97
98
PROCESS TestComponent (0,nTCo)
PARTITION DefaultPartition 39 99
100
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