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Fareword

IS

(the International Organization for Standardization) and IEC (the

International Electrotechnical Commission) form the specialized system for

Wi

ldwide standardization. National bodies that are members of ISO or IEC

pafticipate in the development of International Standards through technical
committees established by the respective organization to deal with
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ticular fields of technical activity. ISO and IEC technical committees
aborate in fields of mutual interest. Other international organizations,
yernmental and non-governmental, in liaison with ISO and IEC, also take
[t in the work.

he field of information technology, ISO and IEC have established a joint
hnical committee, ISO/IEC JTC 1. Draft International Standards adopted
the joint technical committee are circulated to national bodies for voting.
blication as an International Standard requires approval by at least 75%
he national bodies casting a vote.

brnational Standard ISO/IEC 13650-2 was prepared by Joint Technical
mmittee ISO/IEC JTC 1, Information technology, Subcemmittee SC 21,
en systems interconnection, data management and;open distributed
Dcessing.

D/IEC 13650 consists of the following parts,sunder the general title
prmation technology — Open Systems Interconnection — Conformance
t suite for the OSI TP protocol:

Part 1: Test suite structure and test purposes
Part 2: Test management protocol specification
nexes A and B of this part of ISO/IEC 13650 are for information only.
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Introduction

ISO/IEC 10026, Distributed Transaction Processing (OSI TP), is one.of

g set

of standards produced to facilitate the interconnection of computensystengs. It
is related to other international standards in the set as defined\by the Basic
Reference Model for Open Systems Interconnection (ISO/IEC 7498-1). |The
Basic Reference Model subdivides the area of standardization| for
interconnection into a series of layers of specification,’each of managegble

size.

In order to ensure that implementations of ISO/IEC-10026-3 are conformant,
testing standards have been defined using the.'methodology described in
ISO/IEC 9646. The Coordinated test method has been chosen for| the

Abstract Test Suite. This particular test, method requires the use of a

Management Protocol, and this part of ISO/IEC 13650 defines the protocd|.

Test
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Information technology — Open Systems Interconnection —
Conformance test suite for the OSI TP protocol —
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cope
part of ISO/IEC 13650 provides:

essing systems when the Coordinated Test Method of ISO/IEC 9646 is employed.

System Under Test, but rather assumes the existence of a mapping from the abstract service prim
bd by the upper tester to the functionality of the implementation under test realizing ISO/IEC 10026-3.

jormative references

following standards contain provisions which, through reference’in this text, constitute provisions o
of ISO/IEC 13650. At the time of publication, the editions indi¢ated were valid. All standards are su
vision, and parties to agreements based on this part of ISO/IEC 13650 are encouraged to investigat
Sibility of applying the most recent editions of the standards indicated below. Members of IEC and
ntain registers of currently valid International Standards.

IEC 7498-1:1994, Information technology — Open Systems Interconnection — Basic Reference Mode
ic Model.

ning and addressing.

beiation Control Service Element.
IEC 8822:1994, Information technology — Open Systems Interconnection — Presentation service defin

IEC 8824-1:1995, Information_technology — Abstract Syntax Notation One (ASN.1): Specification of
tion.

IEC 8825-1:1995, Information technology — ASN.1 encoding rules: Specification of Basic Encoding
R), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).

IEC 9646-1:1994, Information technology — Open Systems Interconnection — Conformance te
hodology and framework — Part 1: General concepts.

IEC 9646-2:1994, Information technology — Open Systems Interconnection — Conformance te
hodology and framework — Part 2: Abstract Test Suite specification.

IEC10026-1:19921), Information technology — Open Systems Interconnection — Distributed Transa

Prod

IEC 9545:1994, Information technology — Open Systems Interconnection — Application Layer structure .

pecification of a Test Management Protocol for use in conformance testing of Distributed Transaction

Test Management Protocol does not rely on any specified Application Programming Interface (API) within

tives

this
bject
e the
ISO

The

IEC 7498-3:1997, Information technology — Open Systems Interconnection — Basic Reference Model:

IEC 8649:1996, Information technology, — Open Systems Interconnection — Service definition foy the

ition.
basic

Rules

2]
=

sting
sting

ction

cessing — Part 1: OSI TP Model

ISO/IEC 10026-2:19961), Information technology — Open Systems Interconnection — Distributed Transaction
Processing — Part 2: OSI TP Service.

ISO/IEC 10026-3:1996), Information technology — Open Systems Interconnection — Distributed Transaction
Processing — Part 3: Protocol specification.

ISO/IEC 10026-4:1995, Information technology — Open Systems Interconnection — Distributed Transaction
Processing: Protocol Implementation Conformance Statement (PICS) proforma.

ISO/IEC 10731:1994, Information technology — Open Systems Interconnection — Basic Reference Model —
Conventions for the definition of OSI services.

1) Currently under revision.
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3 Definitions

3.1 Terms defined in this International Standard
For the purposes of this part of ISO/IEC 13650, the following definitions apply.

© ISO/IEC

a) Action-list: a sequence of actions to be performed by the upper tester in support of a dialogue used in

a test case.

b) Done-needed: one or more of the following events has occurred during the current transaction and no

subsequent TP-DONE req has been issued:
- a TP-ROLLBACK req;

- a TP-ROLLBACK ind;
- a TP-COMMIT ind;

- a TP-BEGIN-DIALOGUE(rejected, rollback = “true”) ind;
- a TP-P-ABORT(rollback = “true”) ind;
- a TP-U-ABORT(rollback = "true”) ind;

current transaction; or
current transaction.

COMMIT ind, and there has been no subsequent TP-ROLLBACK ind received.
d) SYNC group: a set of Action-lists participating in synchronization.
e) Test session: the execution of a sequence of test cases from,a test campaign.

3.2| Terms defined in other International Standards

3.2/1 Terms defined in ISO/IEC 7498-1

This part of ISO/IEC 13650 uses the following terms defined in ISO/IEC 7498-1:
a) application-protocol-data-unit;

b) open system.

3.2}2 Terms defined in ISO/IEC 9646

Thig part of ISO/IEC 13650 uses the following-terms defined in ISO/IEC 9646-1:
a) Abstract Test Suite;

b) Coordinated Single Test Method;

¢) Implementation Conformance Statement;
d) Implementation Under Test;

e) Multi-party testing context;

f) Single-party testing context;

g) System Under Test;

h) Test Management Protocol;

i) Test‘Management Protocol Data Unit;

i) Adpper Tester.

3.213 “Terms defined in ISO/IEC 10731

- a TP-P-ABORT(rollback = “false”) ind on a coordinated dialogue during the termination phase ¢f the
- a TP-U-ABORT (rollback = "false”) ind on a coordinated dialogue during the termination phase ¢f the

c) Rollback-next-needed: on a chaining dialogue, a TP-P-ABORT ind was teceived after receipt of & TP-

This part of ISO/IEC 13650 uses the following terms defined in ISO/IEC 10731:
a) request;
b) indication;
c) response;
d) confirm;
e) OSl-service primitive; primitive;
f) OSl-service-provider;
g) OSl-service-user.
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4 Abbreviations

For the purposes of this part of ISO/IEC 13650, the following abbreviations apply.
APDU Application Protocol Data Unit
ASN.1 Abstract Syntax Notation One

FU Functional Unit

IuT Implementation Under Test

OSi Open Systems Interconnection

PDU Protocol Data Unit

SUT System Under Test

PMP— TestManagementProtoscol

TMPDU  Test Management Protocol Data Unit
TP (Distributed) Transaction Processing

J-ASE User-Application Service Elements

5 (donventions
-
1

-
0

The [Transaction Processing Test Management Protocol (TMP) is designed for-cooperative conformance tepting
betwleen one or more lower testers and an upper tester. At any particular time, one unique lower tester shall be
resppnsible for the transfer of TMP. This part of ISO/IEC 13650 define$ the format the PDUs sent betweer) this
spedific lower tester and upper tester, and the log records sent from<he upper tester to the lower tester durjng a

ation is exchanged between one of the lower testers and the upper tester in the form of TMPDUs.| The
TMHADUs are carried as parameters of U-ASE APDUs on TR, dialogues. There are five TMPDUs which mdy be
sent|during a test case, namely:

- TM-TEST-PROCEDURE
- TM-START-TEST

- TM-REQUEST-LOG

- TM-TEST-LOG

- TM-END-TEST-SESSION

6.1 |Test management phases

Each test case is structured inlthree phases, characterized by separate dialogues:
- Test Procedure Establishment Phase

- Test Execution-Bhase

- Test Resulf.Collection Phase

The|lower tester¢and the upper tester transmit the TMPDUs appropriate to each phase. Figure 1 depict$ the
overall control flow between phases, for the cases of one and more than one test in a test session, respectively.
Each phase'is described below. Subclause 6.2 describes dialogue management for the Test Procedure
Estgblishment and Test Results Collection Phases.
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Start [

Test Procedure
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Rf;;';vri ;2?1 : y Establishment Phase” | e
(TM-END-TEST-SESSION)

Figure 1 — Control flow for a test'session

Y

6.1/1 Test procedure establishment phase

Thd Test Procedure Establishment Phase always starts with’the establishment of a dialogue between the Jower
tester and the 1UT, as described in 6.2. After that there,are two different ways to proceed depending on whether
the [Test Procedure Establishment Phase is used to gither initiate execution of a test case or to terminate the test
sespion.

If tHe Test Procedure Establishment Phase is:Used to initiate execution of a test case, the lower tester usgs the
dialpgue established at the beginning totsend a TM-TEST-PROCEDURE PDU which contains conpplete
infdrmation on how the upper tester is to:behave during this test case. After that the lower tester sends a TM-
START-TEST PDU on the dialogue established at the beginning, thus informing the upper tester that exegution
of the test case is to be started.

If the Test Procedure Establishment Phase is used to terminate the test session, the lower tester usgs the
dialogue established at the béginning to send an TM-END-TEST-SESSION PDU, thus indicating that no fyirther
tes{ cases are to be executed:

In hoth cases, the Test\Procedure Establishment Phase concludes with termination of the dialogue established
at the beginning, as-déscribed in 6.2. If the Test Procedure Establishment Phase was used to terminate the test
session, the uppentester terminates together with the Test Procedure Establishment Phase.
6.1]12 Test execution phase

Dueling the Test Execution Phase, a single test case is executed. The behaviour of the upper tester Wiﬂ:F this

tes] case'is determined by the contents of the TM-TEST-PROCEDURE PDU which was sent during the
preceding Test Procedure Establishment Phase.

The protocol exchanges required by the test case occur only on dialogues which are established between the
lower testers and the IUT, as part of the test case itself. No TMPDUs are exchanged during this phase.

During the Test Execution Phase, the upper tester records the service primitives that it sends and receives in a
log file. The Test Execution Phase ends when all Action-lists have been executed, or when the default
procedure is invoked.

6.1.3 Test results collection phase

The Test Results Collection Phase starts with establishment of a dialogue between the lower tester and the IUT,
as described in 6.2. After that, the lower tester uses this dialogue to send a TM-REQUEST-LOG PDU in order to
ask the upper tester to send the log file recorded during the preceding Test Execution Phase. The upper tester
reslponds by sending a TM-TEST-LOG PDU containing the requested log file to the lower tester using the same
dialogue.
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The Test Results Collection Phase concludes with termination of the dialogue established at the beginning, as
described in 6.2. See figures A.1 and A.2 for examples of the Test Results Collection Phase.

6.2 Dialogue management

During both the Test Procedure Establishment and Test Results Collection phases, a dialogue is required for
to the follow

TRAAD tenmafar Catahliahmant and tarminatinn of thace dialaaiiec ie at |hinl\t )

Livir uait lblt:l cStaoiisnment ana ierminauin i ncsc UIQIVYUT S 10 SUuUjov

It is a local matter how the IUT and UT cooperate to achieve dialogue management, provided the resultant
behaviour satisfies the following requirements.

When establishing or terminating a dialogue for transfer of TMP PDUs, the IUT shall:
a) behave in a manner consistent with the capabilities given in the PICS and PIXIT documents;
b) act as a dialogue acceptor, if it has this capability; otherwise as a dialogue initiator;

¢) after the TMP has been transferred, the IUT shall:

- e R | P R PRpig T} -

- receive a TP- UI:FI:h\enu Uldlugue; Ri and commit the curren
level is commitment and the IUT is an acceptor of the dialogue;

- issue a TP-DEFER(end-dialogue)-RIl and commit the current transaction, if the coordination [evel
is commitment and the IUT is an initiator of the dialogue;

- receive a TP-END-DIALOGUE-RI, if the coordination level is none.

ing rules

oW lg TUITO.

transaction, if the coerdingtion

—_

6.3 |Protocol data unit descriptions and effects

o2
6.3.] TM-TEST-PROCEDURE PDU

The [TM-TEST-PROCEDURE PDU contains one or more lists of actions to“be executed by the upper tgster.
Each such list is called an Action-list. The upper tester is intended to suppért multi-party testing so a TM-TEST-
PRQCEDURE PDU will always contain one Action-list for each lower testérinvolved in a test case. Each Agtion-
list i§ composed of a sequence of actions. An action is one of the following:

SEND

RECEIVE

MATCH

SYNC

TIMER

END

whigh are described in clause 7.

All of the actions associated with one particular dialogue, channel or association are contained in a single Agtion-
list. fit is possible that an Action-list contains the actions associated with two or more dialogues (channel, or
ass$ciations) if the lifetimes of these dialogues (channels, or associations) do not overlap. However, it i$ not

alloyved that, within one Action-list,\two actions associated with the same dialogue are separated by an agction
assgciated with a different dialogue.

Actipns for sending or recgiving service primitives which are not associated with one particular dialogue mgy be
confained in any Action-list.
On receipt of a TM-TEST-PROCEDURE PDU, the upper tester erases the log file relating to the previpusly
exeguted test, if aby-

The| TM-TEST-PROCEDURE has two parameters:

Normal-default-behaviour is a mandatory parameter, the value of which is of type BOOLEAN. [If its
valde is set to true, the normal default behaviour is performed if the default procedure is invoked |(see
7:31); otherwise , the test execution phase terminates and the IUT is returned to the idle state.

Action-lists is a mandatory parameter which contains a sequence of Action-lists corresponding to the
dialogues, channels and associations used in the test case. An individual Action-list contains all of the
actions associated with a particular lower tester.

6.3.2 TM-START-TEST PDU
The TM-START-TEST PDU is a command to the upper tester to begin execution of all currently stored Action-
lists. It has no parameters.

6.3.3 TM-REQUEST-LOG PDU

The TM-REQUEST-LOG PDU is a command to the upper tester to issue the TM-TEST-LOG PDU containing
the accumulated log information. It has no parameters.



https://standardsiso.com/api/?name=58fb2666613d1fef38e83abeb87fdf97

ISO/IEC 13650-2:1997(E) © ISO/IEC

6.3.4 TM-TEST-LOG PDU

The TM-TEST-LOG PDU contains a sequence of log records developed by the upper tester during the course of
a test case. It has two parameters:

Unexpected-event-occurred is a mandatory parameter, the value of which is of type BOOLEAN. If its
value is set to true, the UT has detected an error, otherwise no error was detected by the UT.

Log-records is an optional parameter, the value of which is a sequential log of the events (if any) that
occurred at the boundary between the upper tester and the IUT during the execution of a test case. For
each event, the time of occurrence, the service primitive involved, an indication of whether it was
expected or not, and optional extra information are recorded.

6.3.5 TM-END-TEST-SESSION PDU

Tr-\ TMENMD TECT DN ic A ~nmarmananA $4 tha tinar tactar $0 tarmaimata At At tha ama ~f ~ 4ot o al n |t
ISV END T O T T DU oo SOt totmeappCtootC ottt Coperanormatr e tnaOratesStrStoS .

is allocal matter whether to keep or destroy any outstanding log files. It has no parameters.

7 Upper tester execution rules

Thel Test Management Protocol specified in clauses 6 and 10 describes the TMPDUs and exchanges Which
occlr between an upper tester and one or more lower testers. The TMPDUs are transferred in the|Test
Progedure Establishment and Test Results Collection phases of the process. The Upper A&ster's actions during
the [Test Execution phase are governed by commands received on a TM-TEST-PROCEDURE PDU. These
commands are organized as one or more Action-lists. If there is only one Action-list, the test case is an insfance
of s|ngle-party testing, otherwise it is an instance of multi-party testing.

Each Action-list is a sequence of actions. In the following, the semantics of _the ‘different types of actiong are
givgn and the order in which the actions from the Action-lists are executed<is described both for the cafe of
sindle-party testing and for the case of multi-party testing.

7.1 | Semantics of TM-TEST-PROCEDURE actions in the single-party testing context

In the case of single party testing, the TM-TEST-PROCEDURE PDU contains a single Action-list.

7.11 SEND action
Parameters: (M) A request or response TP service primitive, with its necessary parameters.

Effect: An instruction to the upper tester to stimulate the specified outgoing (Request or Respons¢) TP
Service Primitive.

The upper tester issues the service primitive specified in the parameter of the action to the IUT and log$ this
senjice primitive.

7.12 RECEIVE action
Parameters:  None.

Effgct: An instruction te~the upper tester to suspend execution pending receipt of an incgming
(Indication or/Confirm) TP Service Primitive.

Instructs the upper tester toysuspend execution of the Action-list pending the next incoming TP primitivg. On
recgipt of an incoming sérvice primitive, the service primitive is logged. Since RECEIVE and MATCH are always
usefd together, the next-event in an Action-list shall always be a MATCH. If no primitive at all is received then the
upper tester will rehain suspended indefinitely. Therefore it is the responsibility of the Abstract Test Case writer
to ehsure that such situations are handled correctly by the lower tester, e.g. by the use of a drop-dead timer

7.13 MATCH‘action

Parameters: (M) Expected primitive, with its parameters,
(O) Upper tester action if the MATCH is true (match-case),
(O) Upper tester action if the MATCH is false (unmatch-case).

Effect: An instruction to the upper tester to determine whether the incoming primitive from the previous
RECEIVE action matches the primitive expected and the definition of the subsequent action to
be taken depending on the result of MATCH.

The MATCH action may only occur immediately after a RECEIVE action, or as the very first of the actions for the
unmatch-case of an enclosing MATCH action.

The unmatch-case of a MATCH action has to contain either no explicit actions at all or another MATCH action
as its very first action.

The effect of the MATCH action is that the service primitive obtained by the RECEIVE action is compared with
that specified in the MATCH action and subsequent actions are then performed depending on the result of the
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MATCH action. The actions may either be stated explicitly as part of the MATCH action, or they may be the
implicit actions as described below, and as summarised in Table 1.

<

Table 1 — MATCH

MATCH Resiiit Explicit Actions Specified Explicit Actions Not Specified

True Perform the actions specified in the Continue with the next action following
match-case and continue with the the MATCH action.
next action foiiowing the MATCH
action.

False Perform the actions specified in the Perform the default procedure (see
unmatch-case and continue with the 7.3.1).
next action following the MATCH
action.

1.4 SYNC action

SYNC has no effect in the clnnln n
1w Wwiivwil 11T uiiv W N r-l

artv test context Coneceqa
ny est coniext. Lonsequ

when writing single-party test ca

7.1,

Par
Eff

The

8 TIMER action

meters: (M) Integer specifying the number of seconds.

time.
upper tester suspends execution of all Action-lists for the duration specified by the parameter. Whe

timgr expires, execution continues with the next action after the TIMER action.

7.1.

END action

Parameters: None.

Eff
The|
exe
7.2

Cor
exe
part

t: An instruction to the upper tester to terminate execution of the current Action-list.

upper tester terminates execution of the current Action-list. If any actions follow the END, they will n
Cuted.

Semantics of TM-TEST-PROCEDURE actions in the multi-party testing context

tuted in the manner described in this stbclause. As the effect of executing an individual action in a

coniext, emphasis will be on the order.in-which actions from different Action-lists are executed.

All ¢

whigh they were sent to the uppertester on the TM-TEST-PROCEDURE PDU. The upper tester executes

Acti

7.2.

SEND action

Subclause 7.1.1.also applies in the multi-party test context. After executing the SEND action, proce

con

7.2,

The)
the

inues with the-next action in the same Action-list.

P RECEIVE action

UTshall queue service primitives received from the IUT. These service primitives shall be process
prder in which they are received.

t: An instruction to the upper tester to delay execution of all Action-lists for the specified amoynt of

h the

bt be

esponding to each lower tester, there exists:an Action-list which is stored in the upper tester. Action-lists are

ulti-

y testing context is for all types of actions, except the SYNC action, the same as in a single-party tgsting

f the Action-lists are identified.by the upper tester in a numbered sequence, corresponding to the order in

each

bn-list in this sequence (thefirst one follows the last one, to create a continuous cycle), as described helow
for T‘ach action.

5sing

ed in

When a RECEIVE action is first encountered, the current Action-list is suspended, and execution passes to

the

next Action-list. When all Action-lists have been suspended the queue is polled.

If the service primitive at the head of the queue relates to a single dialogue or channel, and its Action-list is
suspended at a RECEIVE action, then execution shall resume with that Action-list. Otherwise the default
procedure shall be invoked.

If the service primitive does not relate to a single dialogue or channel, then execution shall resume with the
Action-list which is suspended at a RECEIVE action, and whose subsequent MATCH action expects this
service primitive. If there is no such Action-list, or if there is more than one, the default procedure shall be
invoked.

7.2.

3 MATCH action

Subclause 7.1.3 also applies in the multi-party test context
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7.2.4 SYNC action

Parameters: (O) Groupno: identifies the Action-lists which are suspended pending synchronization. The
parameter is a bitstring denoting which Action-lists are to be synchronized, where '1' denotes
"synchronize" and '0' denotes "don't synchronize". The zeroth bit corresponds to Action-list 1,
the next bit corresponds to Action-list 2, etc. Absence of the parameter indicates that all Action-
lists are to be synchronized. This is the equivalent of synchronizing all Action-lists by setting all
the bits corresponding to all existing Action-lists.

Effect: An instruction to the upper tester to suspend execution of the current Action-list until all
specified Action-lists are synchronized with this one.

When a SYNC action is encountered, execution of the current Action-list (X) is suspended, pending
synchronlzatlon with aII Action-lists |dent|f|ed in the 'Groupno parameter.

OtherA PSRN b L b e . SYNC

reacti

identical, i.e. if their Groupno parameters have the same value.
NOTE — Overlapping SYNC groups may result in a deadlock situation. ATS specifiers should take care to avoid|such
situdtions.

7.2.5 TIMER action
Subglause 7.1.5 also applies in the multi-party test context. In addition, after execution of a TIMER action |n an
ActiIn-Iist (X), execution continues with the current Action-list (X):

7.2.6 END action

The|semantics of the END action in the multi-party testing context are the same as those for the single-party
testing context which are described in 7.1.6.

When an Action-list is terminated by executing the last action or the END action, a SYNC group waiting only for
the ¢orresponding SYNC action of the terminating, Action-list will complete synchronization. If the END action has
the effect of releasing more than one SYNC group, then this is a test case error.

7.3 |Upper tester default procedure

When the default procedure is called by any Action-list, execution of all Action-lists is terminated.

The|unexpected-event-occurred field of the TM-TEST-LOG PDU is set to true. If an unexpected service primitive
caused the default procedure to occur, then the unexpected-event field of its log record shall be set to true.

If theé normal-default-behaviour parameter of the TM-TEST-PROCEDURE PDU was set to true, the upper tester
shall perform the normal-default behaviour described in 7.3.1. After that, or if the normal-default-behaliour
pargmeter was set to false, the test execution phase terminates and the IUT is returned to the idle state.

NOT|E — It is then alocal matter what actions are taken to return the IUT to the idle state.

7.3.1 Normal default behaviour
The|normal‘default behaviour is defined as follows.
The|upper tester shall issue a TP-U-ABORT req on all dialogues for which the coordination level is none.

If tr-\ b 1T iq net wathin o dramanatinn dharm tha nArmal Hafc\lllf hahaviair tarem: 4
ro—iS-hot-wiiih-atraRSactHo, e meRoH A ot oCrHatviouteriateS:

If the IUT is within a transaction, then

NOTE — An IUT is within a transaction without any coordinated dialogues when a TP-BEGIN-
DIALOGUE(rejected, rollback = “false”) cnf has been received for each coordinated dialogue.

— if the transaction is in the active phase, the UT issues a TP-ROLLBACK req

— if the transaction is rolling back, the UT issues a TP-U-ABORT req on all dialogues with a coordination
level of commitment

— if done-needed is true, the upper tester issues a TP-DONE req immediately

- otherwise, it is suspended until done-needed becomes true or either a TP-COMMIT-COMPLETE ind
or TP-ROLLBACK-COMPLETE ind is received. While suspended, various service indications will be
received. The upper tester need only note their effect on the done-needed and rollback-next-needed
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conditions — apart from this they are ignored. Each time done-needed becomes true, it issues a TP-

DONE req and becomes suspended once again.

l -~ I DANL MANAADI T .-. ~l &I-\ _____ P T O R N P PV fam b
- bd l I" r\ULLDHUI’\‘UUIVIrLEI I: IIIU Ib fece cu, u e llUlllIdl uciauil pernaviodr wernirates.

- If a TP-COMMIT-COMPLETE ind is received, and rollback-next-needed is false, the normal default

behaviour terminates.

— If the TP-COMMIT-COMPLETE ind is received, and rollback-next-needed is true, the upper tester waits
for a TP-ROLLBACK ind, and then repeats the behaviour from “if the transaction is rolling back”

above.

8 Interface between the IUT and the upper tester
The upper tester acts as a TP service user. This clause describes the use of TP services for the purposes of

testi

8.1
The

defi
T

8.2
Vaid
Valu
an g
from

9 1

If th
ope

10

This
ISO
150
BEG
t
END

The|

IS0
BEG

IMH

A
13

AE-qualifien,YAP-title, AE-invocation-identifier,

Ng.

Values of the In-service and Out-service ASN.1 types

ed in clause 10. These hlnae contain values \Alhlf‘h correspond to
IV T VIAUOU TV, 1T1TIvow y g Ul vaiuw o vri Vl na W

Relationship to TP services
es corresponding to the TP services of the same name have corresponding parameters.
es TP-DATA req and TP-DATA ind have, compared to their "placeholder" counterparts in ISO/IEC 100

dditional parameter for carrying user data. The pnnndlnn of the value of the.user data parameter is de

the apphcatuon context in the TP-DIALOGUE req and TP- DIALOGUE ind-

MPDU errors

b upper tester encounters an invalid TMPDU, either in its syntax.ot<ts semantics, it shall notify the test
ator of a test case error. It is a local matter how this notification’is\achieved.

Structure and encoding of test management protocol data units
part of ISO/IEC 13650 assigns the following valdé for use with the abstract syntax define

EC13650-TP-TMP

IEC13650-TP-TM DEFINITIONS ::=

IN

p-tmp OBJECT IDENTIFIER ::= { iso standard 13650}
abstract syntax for the abstract syntax.s defined below

IEC13650-TP-TMP DEFINITIONS IMPLICIT TAGS ::=
IN

EXPORTS
all definitions~>=

ORTS

P-invocation-identifier, Application-context-name

ROM acser1

{ joint-iso-ITU-T association control(2)
modules (0) apdus(0) versionl(1l)

)

P6-2,

rived

case

i as

—NoteTthe—tatest—~Vverstomr of—theACSEASN T defimrtTons
-- uses ASO-context-name instead of Application-context-name

TPSU-title, FU-list, Confirmation-urgency
FROM Transaction-Processing-APDUs

TP-
{ t
t
t
t

{ joint-iso-ITU-T transaction processing(10)
modules (1) apdus-abstract-syntax(l) versionl(0)

}

TMP-apdu ::= CHOICE

m-test-procedure [1] TM-Test-Procedure,
m-start-test [2] NULL,
m-request-log [3] NULL,

m-test-log [4] TM-Test-Log,


https://standardsiso.com/api/?name=58fb2666613d1fef38e83abeb87fdf97

ISO/IEC 13650-2:1997(E) © ISO/IEC

tm-end-test-session [5] NULL

}

TM-Test-Procedure ::= SEQUENCE

{ normal-default-behaviour BOOLEAN,
SEQUENCE OF Action-list

}

TM-Test-Log ::= SEQUENCE

{ unexpected-event-occurred BOOLEAN,
SEQUENCE OF Log-Record OPTIONAL

}

Log Record——— SE\JUENCE

{ time GeneralizedTime,
serviceprim ServicePrimitive,
uhexpected-event BOOLEAN DEFAULT FALSE,
ektra-info OCTET STRING OPTIONAL

}

SeryVicePrimitive ::= CHOICE

{ ihprim [1] In-service,
ofitprim [2] Out-service

}

Actlion-list ::= SEQUENCE OF Actions

Actlions::= CHOICE

{ send [1] Send,
receive [2] NULL,
mptch [3] Match,
sync [4] Syncy
timer [5] Timex,
end [6] NULL

}

Send ::= SEQUENCE

{ spnd-data Out-service

}

Matkh ::= SEQUENCE

{ rpcv-data In-service,
mptch-case [1] Action-list OPTIONAL,
unhmatch-case [2] Action-list OPTIONAL

}

Sync ::= SEQUENCE

{ gfroupno BIT STRING OPTIONAL

}

Timer ::= SEQUENCE

{ thime INTEGER

}

-- Pufput TP Service code definition

Out}-service ::= CHOICE

{ tp-begin-dialogue-req [T] Tp-begin-dialogue-req,
tp-begin-dialogue-rsp [2] Tp-begin-dialogue-rsp,
tp-end-dialogue-req [3] Tp-end-dialogue-req,
tp-end-dialogue-rsp [4] Tp-end-dialogue-rsp,
tp-data-req [5] Tp-data-req,
tp-u-error-req [6] Tp-u-error-req,
tp-u-abort-reqg [7] Tp-u-abort-req,
tp-grant-control-req [8] Tp-grant-control-req,
tp-request-control-req [9] Tp-request-control-req,
tp-handshake-req [10] Tp-handshake-req,
tp-handshake-rsp [11] Tp-handshake-rsp,

tp-handshake-and-grant-control-req [12] Tp-handshake-and-grant-control-req,
tp-handshake-and-grant-control-rsp [13] Tp-handshake-and-grant-control-rsp,

10
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tp-deferred-end-dialogue-req [14] Tp-deferred-end-dialogue-req,
tp-deferred-grant-control-req [15] Tp-deferred-grant-control-req,
tp-commit-req [16] Tp-commit-req,

tp-done-req [17] Tp-done-req,

tp-prepare-req [18] Tp-prepare-req,
tp-rollback-req [19] Tp-rollback-req,
tp-begin-transaction-reqg [20] Tp-begin-transaction-reqg

}

-- Input TP Service code definition

In-service ::= CHOICE

{ tp-begin-dialogue-ind [1] Tp-begin-dialogue-ingd,
tp-begin-dialogue-cnf [2] Tp-begin-dialogue-cnf,
tp=—end r:l-i:'lngna ind [‘2] mp_onﬂ_ﬂ-;:'lngna ';Y\A’
tp-end-dialogue-cnf [4] Tp-end-dialogue-cnf,
tp-data-ind [S] Tp-data-ind,
tp-u-error-ind [6] Tp-u-error-ind,
tp-u-abort-ind [7] Tp-u-abort-ind,
tp-p-abort-ind [8] Tp-p-abort-ind,
tp-grant-control-ind [9] Tp-grant-control-ind,
tp-request-control-ind [10] Tp-request-control-indy
tp-handshake-ind [11] Tp-handshake-ind,
tp-handshake-cnf [12] Tp-handshake-cnf,

tp-handshake-and-grant-control-ind [13] Tp-handshake-and-gr¥ant-control-ind,|
tp-handshake-and-grant-control-cnf [14] Tp-handshake-andsgrant-control-cnf,

tp-deferred-end-dialogue-ind [15] Tp-deferred-emd-dialogue-ind,
tp-deferred-grant-control-ind [16] Tp-deferred—grant-control-ind,
tp-prepare-ind [17]) Tp-prepare-@nd,

tp-ready-ind [18] Tp-ready<¥nd,

tp-commit-ind [19] Tp-commit-ind,
tp-commit-complete-ind [20] Tp-commit-complete-ind,
tp-rollback-ind [21] Tp-rollback-ind,
tp-rollback-complete-ind [22] Tp-xollback-complete-ind,
tp-heuristic-report-ind [23] . Aptheuristic-report-ind,
tp-begin-transaction-ind [24] \Tp-begin-transaction-ind

-- Qutput TP Service definition

Tp-begin-dialogue-req ::= SEQUENCE
{ ini-tpsu-title [1] TPSU-title OPTIONAL,
rép-ap-title AP-title,
rep-api-id [2] AP-invocation-identifier OPTIONAL,
rep-ae-qualifier [3] AE-qualifier OPTIONAL,
rep-aei-id [4] AE-invocation-identifier OPTIONAL,
rep-tpsu-t [5] TPSU-title OPTIONAL,
fiinc-unit FU-1list,
gps [6] OCTET STRING OPTIONAL,
ap-context Application-context-name,
bgn-trans [7] BOOLEAN OPTIONAL,
cpnfirmation ENUMERATED,
{ always (1),
negative (2)
},
uper<data OCTET STRING OPTIONAL
}
Tp-begin-dialogue-rsp ::= SEQUENCE
{ result ENUMERATED,
{ accepted 1),
rejected-provider (2),
rejected-user (3)
}
user-data OCTET STRING OPTIONAL
}
Tp-end-dialogue-req ::= SEQUENCE
{ confirm BOOLEAN

}

11
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Tp-end-dialogue-rsp ::= SEQUENCE

{
}

Tp-data-req ::= SEQUENCE
{ user-data

}

Tp-u-error-req ::= SEQUENCE
{
}

OCTET STRING

© ISO/IEC

Tp-p=abort=reg ——=SEQUENCE
{ uper-data

}

OCTET STRING OPTIONAL

Tp-pgrant-control-reqg ::= SEQUENCE

Tp-frequest-control-req ::= SEQUENCE

1]

Tp-handshake-reqg
{ Yrgency

SEQUENCE

Tp-lhandshake-rsp

1l

SEQUENCE

Tp-lhandshake-and-grant-control-req

{ drgency

Confirmation-urgency

SEQUENCE
Confirmation-urgency

Tp-|handshake-and-grant-control-rsp = SEQUENCE

{

}

Tp-{deferred-end-dialogue-req ¥ := SEQUENCE

{

}

Tp-{deferred-grant-control-req ::= SEQUENCE

{

}

Tp-{commit-reg/~":= SEQUENCE

{

}

Tp-qdohe+req ::= SEQUENCE

{ Hewuristic-report ENUMERATED
{ heurictic-mix (1),

heuristic-hazard (2)

} OPTIONAL

Tp-prepare-req ::= SEQUENCE
{ data-perm
}

Tp-rollback-reqg ::= SEQUENCE

{
}

12

BOOLEAN OPTIONAL
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Tp-begin-transaction-req ::= SEQUENCE

{
}

-- Input TP Service definition

Tp-begin-dialogue-ind ::= SEQUENCE

{ ini-ap-title
ini-api-id
ini-ae-quali
ini-aei-id
ini-tpsu-t

ISO/IEC 13650-2:1997(E)

AP-title OPTIONAL,

AP-invocation-identifier OPTIONAL,

AE-qualifier OPTIONAL,

AE-invocation-identifier OPTIONAL,

TPSU-title OPTIONAIL,

func-unit FU-1list,
bgr—trans BOCEEAN—CPTTONAL
cognfirmation ENUMERATED
{ always (1),
negative (2)
}I

uger-data

}

Tp-BPegin-dialogue-cnf ::= SEQUENCE

{ fync-unit
result

diagnostic

r¢llback
uger-data

}

Tp-¢nd-dialogue-ind ::= SEQUENCE
{ confirm

}

OCTET STRING OPTIONAL

FU-1list OPTIONAL,

ENUMERATED

{ accepted (1),
rejected-provider (2),
rejected-user (3)

} I

ENUMERATED.

{ reciprent-tpsu-title-unknown
tpsu-not-available-permanent
tpsu-not-available-transient
recipient-tpsu-title-required
fu-not-supported
fu-combination-not-supported
association-reserved
no-reason-given

} OPTIONAL,

BOOLEAN,

OCTET STRING OPTIONAL

BOOLEAN

Tp-¢nd-dialogue-cnf = SEQUENCE

{

}

Tp-data-ind~Y¥:= SEQUENCE

{ user-data OCTET STRING

}

Tp-g-error-ind = SEQUENCE

{

}

Tp-u-abort-ind = SEQUENCE

{ rollback BOOLEAN,
user-data OCTET STRING OPTIONAL

}

Tp-p-abort-ind = SEQUENCE

{ diagnostic

ENUMERATED

{ permanent-failure (1),
begin-transaction-reject (2),
transient-failure (3),

13
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protocol-error (4)
}
rollback BOOLEAN
}
Tp-grant-control-ind ::= SEQUENCE
{
}
Tp-request-control-ind ::= SEQUENCE
{
}
Tp-lhandshake-1nd : := SEQUENCE
{
}
Tp-thandshake-cnf = SEQUENCE
{
}
Tp—handshake-and-grant-control-ind = SEQUENCE
{
}
Tp-handshake-and-grant-control-cnf = SEQUENCE
{
}
Tp-{deferred-end-dialogue-ind ::= SEQUENCE
{
}
Tp-{deferred-grant-control-ind ::= SEQUENCE
{
}
Tp-{prepare-ind ::= SEQUENCE
{ data-perm BOOLEAN OPTIONAL
}
Tp{ready-ind ::= SEQUENCE
{
}
Tp{commit-ind ::= SEQUENCE
{
}
Tp{commit-complete-ind ::= SEQUENCE
{
}
TpHrollback-ind ::= SEQUENCE
{
}
Tp-rollback-complete-ind ::= SEQUENCE
{
}
Tp-heuristic-report-ind ::= SEQUENCE

{ heuristic-report

14

ENUMERATED
{ heuristic-mix

(1),

heuristic-hazard (2)

}
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Tp-begin-transaction-ind ::= SEQUENCE
{
}

END

11 Conformance

A system claiming conformance to this part of ISO/IEC 13650 shall exhibit external behaviour consistent with
having implemented

a) a protocol machine that processes TMPDUs according to the semantics defined in clauses 6 to 9;
b) an encoding and a decoding of TMPDUs as defined in clause 10.

15


https://standardsiso.com/api/?name=58fb2666613d1fef38e83abeb87fdf97

ISO/IEC 13650-2:1997(E)

Annex A
(informative)
Examples

A.1 Examples of protocol flow in the results collection phase

© ISO/IEC

| LT l IuT | uT
Establish-Dialogue
U-ASE APDY
- TP-DATA-ind _
(Request Log) (Request-Log)

TP-
P. GRANT—CONTROL~FN APDy

TP-GRANT-CONTROL-ind

Y

TP-DATA-req

U-ASE APDU
(Test Log)

A

<t

(Test Log)

TP-GRANT-CONTROL-req

U
TP-GRANT-CONTF‘OL'R\ APD

Terminate dialogue

l

Figure A.1 — Polarized control functional unit was selected
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€quest Log) (Request-Log) -
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Terminate dialogue

Figure A.2 — Shared control functional unit was selected
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A.2 Examples of the use of actions

A.2.1 Sequence of Actions

ISO/IEC 13650-2:1997(E)

This example shows two alternative ways of writing TMP to perform the following sequence of events:

Table A. 1 — Sequence of actions

TTCN

TMP equivalent - alternative 1

TMP equivalent - alternative 2

UT ! TP-GRANT-CONTROL-req
UT?TP-HANDSHAKE-ind

UT?TP-REQUEST-CONTROL-ind

RECEIVE
IMATCH (TP-REQUEST-CONTROL-1ind)
SEND (TP-GRANT-CONTROL-req)

RECEIVE
IMATCH (TP-REQUEST-CONTROL-ind)
match-case {

UTTTP-HANDSHARE-ISP

RECELIVE

A2
A.2.

SENDU (T PF=0ORANT-CUNITROUL=I tﬂq)
[MATCH (TP-HANDSHAKE-ind) RECEIVE
SEND (TP-HANDSHAKE-rsp) MATCH (TP-HANDSHAKE-ind)
match-case {
SEND (TP-HANDSHAKE-rsp)
}
}
A.2.2 Branching
This [example shows a number of alternative service primitives that may be received once the first TP-DATA-req
has been sent. It illustrates the use of MATCH actions within both match-case and unmatch-case.
Table A. 2 — Branching
TTCN Style TMP Equivalent
UT ! TP-DATA-req SEND{PP-DATA-req)
UT?TP-HANDSHAKE-ind RECEIVE
UT ! TP-HANDSHAKE-rsp MATCH (TP-HANDSHAKE-ind)
UT?TP-DATA-ind match-case {
UT ! TP-END-DIALOGUE-req SEND (TP-HANDSHAKE-rsp)
UT?TP-U-ERROR-ind }
UT!TP-U-ABORT-req unmatch-case {
MATCH (TP-DATA-ind)
match-case {
SEND (TP-END-DIALOGUE-req)
}
unmatch-case {
MATCH (TP-U-ERROR-ind)
match-case {
SEND (TP-U-ABORT-req)
}
}
}
.B Multi-Party Testing
B.1 Initial Situation
Whgn-the following test is executed, Action-list 1 is first executed, sending TP-DATA-req(1) |and
TP-DATA-req(2) The RECFIVE action places Action-list 1 in the suspended state. Action-list 2 is executed,

sendlng TP-DATA- -req(3) and TP- DATA- -req(4). Action-list 2 enters the suspended state. The same process
occurs in Action-list 3. After these actions have been executed, the upper tester suspends pending input from

the IUT.

NOTE — In the table, the character ">" is used to denote control positions in an Action-list.

17
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Table A. 3 — Multi-party testing
Action-list 1 Action-list 2 Action-list 3
Initial SEND (TP-DATA-req (1)) SEND (TP-DATA-req(3)) SEND (TP-DATA-req(5))
Situation SEND (TP-DATA-req(2)) SEND (TP-DATA-req(4) ) SEND (TP-DATA-req(6) )
RECEIVE RECEIVE RECEIVE
MATCH (TP-END-DIALOGUE-ind) MATCH (TP-HANDSHAKE-ind)MATCH (TP-U-ERROR-1ind)
SEND (TP-HANDSHAKE-rsp)
RECEIVE :
IMATCH (TP-U-ABORT-ind) IMATCH (TP-END-DIALOGUE-ind)
First SEND (TP-DATA-req(1l)) SEND (TP-DATA-req(3)) SEND (TP-DATA-req(5))
Progression |SEND (TP-DATA-req(2)) SEND (TP-DATA-req(4)) SEND (TP-DATA-req(6))
>RECEIVE >RECEIVE >RECEIVE
IMATCH (TP-END-DIALOGUE-ind) [MATCH (TP-HANDSHAKE-ind) TCH (TP-U-ERROR-ind)
SENBFP-HANDSHAKE =T}
RECEIVE :
MATCH(TP—U—ABORT—ind) RECEIVE
IMATCH (TP-END-DIALQGUE-ind)
Se¢ond SEND (TP-DATA-req(1l)) SEND (TP-DATA-req(3)) SEND (TP-DATA-req (5) )
Progression [SEND (TP-DATA-req(2)) SEND (TP-DATA-req(4)) SEND (TP-DATAxeq(6))
>RECEIVE RECEIVE >RECEIVE
IMATCH (TP-END-DIALOGUE-ind) MATCH(TP~HANDSHAKE—ind)WATCH(TP—U—ERROR—ind)
SEND (TP-HANDSHAKE-rsp) |:
>RECEIVE :
IMATCH (TP-U-ABORT-1ind) RECEIVE
IMATCH/(TP-END-DIALOGUE-1ind)
Third SEND (TP-DATA-req (1)) SEND (TP-DATA-req(3)) SEND (TP-DATA-req(5))

Prpgression

SEND (TP-DATA-req(2))
>RECEIVE

MATCH (TP-END-DIALOGUE-ind)

SEND (TP-DATA-req(4))
RECEIVE

[MATCH (TP-HANDSHAKE~ind)
SEND (TP-HANDSHAKE~rsp)
RECEIVE

[MATCH (TP-U-ABORT-ind)

SEND (TP-DATA-req(6) )
>RECEIVE
MATCH (TP-U-ERROR-1ind)

RECEIVE

> IMATCH (TP-END-DIALOGUE-1nd)
Fohrth SEND (TP-DATA-reqg (1)) SEND (TP-DATA-reqg(3)) SEND (TP-DATA-req(5))
Prpgression |SEND(TP-DATA-req(2)) SEND (TP+DATA-req(4)) SEND (TP-DATA-req(6))
RECEIVE RECEIVE >RECEIVE
IMATCH (TP-END-DIALOGUE-ind) [MATCH (TP-HANDSHAKE-ind)MATCH (TP-U-ERROR-1ind)
> SENDYTP-HANDSHAKE-rsp)
RECEIVE :
IMATCH (TP-U-ABORT-ind) RECEIVE
> MATCH(TP—END—DIALOGUE—.nd)

A.2.3.2 First Progression

If we assume that TP-HANDSHAKE-ind is received from the leaf node 1, Action-list 2 is executed, se

TP{HANDSHAKE-rsp. Action-list 2 then suspends pending receipt of the TP-U-ABORT-ind.

A.2.3.3 Second Progression

if we assume that TP-U/ABORT-ind is received from the leaf node 1, Action-list 2 is executed and

terminates.

A.4.3.3 Third

Progression

If we assume_that TP-END-DIALOGUE-ind is received from the root node, Action-list 1 is executed and
Sulbsequent actions are executed in Action-list 3.

A.2.3.5 Fourth Progression

hding

then

ends.

After all actions on all Action-lists are executed, the test execution phase terminates.
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A.2.4 Alternative Styles
This example provides 3 possible alternative ways of writing TMP for the following RECEIVE and SEND actions.
Table A. 4 — Alternative styles

ISO/IEC 13650-2:1997(E)

TTCN

Alternative 1

Alternative 2

Alternative 3

[UT ?TP-HANDSHAKE-ind
UT!TP-HANDSHAKE-rsp
UT!TP-DATA-req

RECEIVE

SEND (TP-DATA-req)

IMATCH (TP-HANDSHAKE-ind)
SEND (TP-HANDSHAKE-rsp)

RECEIVE
match-case {

SEND (TP-DATA-req)
)

IMATCH (TP-HANDSHAKE-ind)

SEND (TP-HANDSHAKE-rsp)

[RECEIVE
[MATCH (TP-HANDSHAKE-1ind)
match-case {
SEND (TP-HANDSHAKE-rsp)
}
SEND (TP-DATA-req)

The TMP alternatives produce identical results. If the MATCH is successful, then both service primitives are

sent.[[Fthe MATCH Tails, Then the default behaviour IS performed.
A.2.5 SYNC
Table A. 5 — Operation of SYNC
Action-list 1 Action-list 2 Actionclist 3
Stage 1 SEND (TP-DATA-req) SYNC SYNC
SEND (TP-DATA-req) SEND (TP-DATA-req) SEND (TP-DATA-req)
RECEIVE RECEIVE RECEIVE
MATCH (TP-DATA-ind) MATCH (TP-HANDSHAKE-ind) MATCH (TP-U-ERROR-ind
SYNC SEND (TP-HANDSHAKE-xsp) :
RECEIVE RECEIVE :
MATCH (TP-END-DIALOGUE-ind) MATCH (TP-U-ABORT-1ind) RECETIVE
MATCH (TP-END-DIALOGUE-ind))
Sta@ 2 SEND (TP-DATA-req) >SYNC >SYNC
SEND (TP-DATA-req) SEND (TP-Data-req) SEND (TP-DATA-req)
>RECEIVE RECEIVE RECEIVE
MATCH (TP-DATA-ind) MATCH (TP-HANDSHAKE-ind) MATCH (TP-U-ERROR-1ind)
SYNC SEND (TP-HANDSHAKE-rsp) H
RECEIVE RECEIVE H
MATCH (TP-END-DIALOGUE-ind) MATCH (TP-U-ABORT~ind) RECEIVE
MATCH (TP-END-DIALOGUE-ind)
Stage 3 SEND (TP-DATA-req) SYNC SYNC
SEND (TP-DATA-req) SEND (TP-DATA=X€Eq) SEND (TP-DATA-req)
RECEIVE >RECEIVE >RECEIVE
MATCH (TP-DATA-ind) MATCH (TP-HANDSHAKE-ind) MATCH (TP-U-ERROR-ind)
SYNC SEND (TRP<HANDSHAKE-rsp) :
>RECEIVE RECEIVE :
MATCH (TP-END-DIALOGUE-ind) MATCH (TP-U-ABORT-1ind) RECEIVE
MATCH (TP-END-DIALOGUE-ind)
Whep the above test is executed, in Stage' 1, Action-list 1 is first executed, sending the TP-DATA-req and| the
next [TP-DATA-req. The RECEIVE action cause Action-list 1 to suspended. Thereafter, Action-list 2 is execiited
and $uspends due to the SYNC agtion. Action-list 3 is also executed and suspends. After these actions Have
been executed, the IUT waits to-receive the TP-DATA-ind.
In Stage 2, Action-list 1 is executed when the TP-DATA-ind is received and it then executes the SYNC action]. All
Action-lists are now synchronized, and the Action-lists become available for execution.
Action-lists 1, 2 and 3 are then executed in that order.
A.2.6 Overlapping SYNC
If sefs of Actien:lists which contain SYNC actions with different SYNC groups are considered, it may becpme
difficpilt to understand in what order the upper tester executes the actions from the different Action-lists. [The
followingéexample demonstrates how the upper tester behaves in the presence of overlapping SYNC groups
Table A. 6 — Overlapping SYNC

Action-list 1 Action-list 2 Action-list 3
SYNC(2) SYNC(3) SYNC(2)
SEND(service-prmA) SEND(service-prmC) SEND(service-prmE)
RECEIVE SYNC(1)
MATCH(service-prmB) SEND(service-prmD)

The Action-lists contain two different instances of synchronization: one between Action-lists 2 and 3, and the
other one between Action-lists 1 and 2. In this case, the upper tester executes Action-lists in the following order.

Initially, execution of Action-list 1 is suspended after executing its first SYNC action, which requests
synchronization with Action-list 2. Then, execution of Action-list 2 is suspended by its first SYNC action, which
requests synchronization with Action-list 3. After that, the SYNC action in Action-list 3 completes synchronization
between Action-lists 2 and 3.
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